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Abstract

Objective To quantify the comparative effectiveness of treatment classes used for the management of the

most common tendinopathies.

Design Network meta-analyses comparing combinations of exercise, non-exercise, and non-active

treatments across a range of tendinopathy locations and outcome domains.

Eligibility criteria Randomised and quasi-randomised controlled trials including an exercise arm and

persons with a tendinopathy diagnosis at any location and of any severity or duration.

Outcome measures Outcomes assessing disability, function, pain, shoulder range of motion, physical

function capacity, or quality of life.

Methods Network meta-analyses of broad (exercise/non-exercise/combined/non-active) and more
specific (exercise/biomechanics/injection/electrotherapy/manual-therapy/non-active/surgery) treatment
class models were fitted with hierarchical Bayesian models. Results were interpreted using pooled
standardised mean difference effect sizes and ranking through Surface Under the Cumulative Ranking
curves (SUCRA). Treatment hierarchies were assessed using the GRADE minimally contextualised

framework.

Results Two-hundred studies comprising 458 treatments arms were identified. Many comparisons were
within the same class reducing data available to assess comparative effectiveness. Data from 85 studies
generating 140 pairwise comparisons consistently identified the superiority of combining exercise and non-
exercise treatment classes (SUCRA: 0.70 to 0.88). Central estimates indicated that combining exercise and
non-exercise treatments increased effect sizes by ~0.1 to 0.3 compared with exercise alone. Analysis of more
specific treatment classes identified with low/very low certainty the supetiority of combining exercise with either

biomechanical (e.g. taping, bracing or splinting; SUCRA: 0.73) or injection therapies (SUCRA: 0.72).

Summary/Conclusion Clinicians should consider as a starting point for tendinopathy management
combining exercise and non-exercise therapies. The most effective treatment combinations include exercise

with the use of biomechanical or injection therapies.

Keywords: Tendinopathy, Exercise therapy; Physiotherapy; Effect size
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Introduction

The clinical management of symptomatic tendinopathy requires complex clinical reasoning with reference
to the pathoanatomical diagnosis. Management strategies often vary depending on the stage and location
of the tendinopathy, contributing issues within the kinetic chain, and patient factors including activity level,
psychosocial factors and comorbidities.! Current research supports the role of appropriate load
management and progressive rehabilitation that includes strength training as the primary treatment for
tendinopathy.?2 Different loading types, including eccentric, combined, heavy-slow-resistance, and
isometric, have each been recommended with similar goals including initiation of structural tendon
adaptation, reduction of pain and restoration of function.? In order to optimise outcomes, which are at best
partial and typically slow, management may combine exercise with other treatment categories (classes)
including manual-therapy,* electrotherapy,” biomechanical interventions, injection therapy of various

types,” and surgery typically reserved for the most recalcitrant.®

Currently, the best choice of treatment class, or combination of classes for the management of tendinopathy
remains uncertain. Previous systematic reviews have generally focused on single tendinopathies and
resorted to narrative syntheses due to concerns of both statistical and clinical heterogeneity.”!” Where meta-
analyses have been conducted, these typically pool data from small numbers of homogenous studies
employing conventional pairwise approaches that limit inference regarding comparative effectiveness across
a range of treatment classes and subsequent development of treatment hierarchies. A range of
contemporary approaches including the use of network meta-analyses (NMA) that can account for multiple
outcomes reported in the same study have been developed to better synthesise complex data.!' Recent
NMAs investigating the management of tendinopathy, however, have focused on localised site-specific
tendinopathies with pain relief and function as the primary outcomes.'?1¢ Four NMAs have investigated
comparative effectiveness of treatments in the upper extremity, three of which studied injection treatments
in the shoulder 13 and elbow, !> while another focused on a range of non-surgical treatments for chronic
calcific tendinitis of the shoulder.”? In an NMA investigating non-surgical treatments for patellar
tendinopathy comprising eleven trials, Chen et al. ' concluded that platelet-rich plasma therapy results in
the greatest improvements in pain and function compared with other treatments. The review, however,

excluded studies that compared different types of exercise treatments from their analysis.

Two recent NMAs investigating the management of Achilles tendinopathy reported somewhat conflicting
findings. In an analysis comprising twenty-nine trials, van der Vlist et al. 17 concluded there was strong
evidence that all active treatments were superior to wait-and-see, but no one active treatment could be

recommended over another. In contrast, Rhim et al. '8 reported that improvements were highest when
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eccentric exercise was combined with high-volume injection and corticosteroid, or combined with
extracorporeal shockwave therapy. Confidence in these findings were low, however, as the results from the
highest ranked therapies were derived from only two studies. Such comparisons across relatively fine-
grained treatment classes from small numbers of homogenous studies are unable to address questions
regarding general trends that can be derived from comparisons across many studies and popular treatment
classes using data from different tendinopathy locations and outcome domains. Therefore, the purpose of
the present systematic review and NMA was to quantify comparative effectiveness of broad treatment
classes across the tendinopathy management literature, assessing whether combining exercise and non-
exercise treatments were more effective than either in isolation. Following this general overview, the review
sought to quantify comparative effectiveness of more specific combinations of treatment classes to inform

clinical practice, service redesign, and future research.
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Methods

This review was part of a project funded by the National Institute for Health Research (Health Technology
Assessment: 129388 Exercise therapy for the treatment of tendinopathies) which examined the exercise
therapy evidence base for multiple tendinopathies to make research and practice recommendations. The
methods reported here were influenced by the overall project aims, the results of an initial scoping review
mapping the exercise and tendinopathy literature,'? as well as stakeholder workshops. The review was
conducted according to the PRISMA extension statement for reporting of systematic reviews incorporating
NMAs of health care interventions (Supplementary file 1)20 and the recent Grading of Recommendations
Assessment Development and Evaluation (GRADE) approach to drawing conclusions from NMA using

a minimally contextualised framework.?! An a priori protocol was created and followed for this review. 22

Inclusion criteria

This review included randomized and non-randomized controlled trials comprising at least two trial arms
featuring different treatment classes. As exercise therapy was the focus of the overall project, all studies
included at least one trial arm that featured exercise components. This review included people of any age
or gender with a diagnosis of tendinopathy of any severity or duration and at any anatomical location. Based
on the results of our initial reviews %23 and stakeholder workshops we included outcomes that assessed six
domains: 1) disability; 2) function; 3) pain (e.g. pain on loading, pain over a specified time, pain without
further specification); 4) range of motion for the shoulder joint; 5) physical function capacity (PFC, e.g.,
objective assessment of hops/stait-climbing/squats); and 6) quality of life (QoL). Definitions of each
domain and example tools are presented in supplementary file 2. We also included studies with trial arms
whose treatment class comprised: 1) exercise; 2) non-active (e.g. placebo, sham, wait-and-see); 3) injection;
4) electrotherapy; 5) biomechanics; 6) manual-therapy; or 7) surgery. Definitions of each treatment class are
presented in supplementary file 3. Inclusion was restricted to studies conducted in primary care, secondary
care or community locations in any developed nation (defined as the top 62 countries in the Human

Development Index at the time of protocol development).

Search strategy

The search strategy used for this study was part of a larger search conducted to scope the entire exercise
therapy for tendinopathy management research base. The search comprised three steps; firstly, a limited
search of MEDLINE and CINAHL using initial keywords (MH tendinopathy OR TX tendin* OR TX
tendon*) AND (MH exercise OR TX exercis*) was conducted with analysis of the text words in the
titles/abstracts and those used to describe atticles to develop a full search strategy. Secondly, the full search
strategy was adapted to each database and applied systematically to: MEDLINE, CINAHL, AMED,
EMBase, SPORTDiscus, Cochrane library (Controlled trials, Systematic reviews), JBI Evidence Synthesis,
PEDROo, and Epistemonikos. The following trial registries were also searched: ClinicalTrials.gov, ISRCTN
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Registry, The Research Registry, EU-CTR (European Union Clinical trials Registry), ANZCTR (Australia
and New Zealand Clinical trials Registry). Finally, the third step involved conducting a search of cited and
citing articles using Scopus and hand-searching a total of 130 systematic reviews that were identified to
include information relevant to exercise therapy and tendinopathy. No limit was placed on language, with
research studies published in languages other than English translated via Google Translate or via
international collaborations of the review team members. Searches were initiated from 1998 as (i) the heavy
load eccentric calf-training protocol for Achilles tendinosis by Alfredson et al 2* was published in 1998 and
may be considered seminal work in the field of tendinopathy, and (ii) there has been a proliferation of
research on exercise interventions for tendinopathies post 1998. Search terms and results for MEDLINE

are presented in Supplementary file 4 according to the last date of the search which was 21/01/21.

Study selection and Data extraction

Two independent reviewers screened titles and abstracts followed by full-text copies. Conflicts were
resolved by a third reviewer with all screening conducted within the Covidence (Melbourne, Australia)
platform. Data were extracted independently by eight members of the review team
(PS/KC/LA/RM/LG/EP/]JS/AP) into pre-piloted excel sheets and coded as desctibed in the codebook

presented in the Supplementary file 5. Each entry was then independently checked.

Risk of bias assessment

We used Cochrane’s Risk of Bias (RoB) tool % to assess six domains: 1) selection bias (random sequence
generation & allocation concealment); 2) performance bias (blinding of participants); 3) detection bias
(blinding of outcome assessors); 4) attrition bias (incomplete outcome data); 5) reporting bias (selective
reporting); and 6) other biases. RoB was recorded for each outcome and time point within each study. The
Cochrane’s RoB tool 25> was selected as a recent review of popular tools in tendinopathy management
highlichted none were supetrior 2 and Cochrane’s RoB tool % could be semi-automated with
RobotReviewer,?” a machine learning system software. RobotReviewer was used to make initial assessments
on selection bias and performance bias domains, with manual validation made on the relevant free texts
extracted to support the final selection of low, high, or unclear RoB. This semi-automated process was

more efficient and provided an additional element of consistency in the review process.

Statistical analysis

We fitted treatment class (broad and specific) Bayesian NMA models, first categorising broad treatments
as exercise only, non-exercise only, non-active, or combined exercise and non-exercise. Second, more
specific treatments classes and their combination (e.g. exercise + electrotherapy, or exercise + manual-
therapy + injection) were categorised. All outcome measures included in meta-analysis models were

continuous with comparative pairwise effect sizes calculated using standardised mean differences
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(SMDyx), where the mean difference from one trial arm was subtracted from another and standardised by
dividing by the pooled baseline standard deviation. A small sample size correction was made,?® and where
required SMDy,r. values were reflected by multiplying by —1 to ensure that positive values represented an

improved clinical effect.

Hierarchical class-level models were used to account for the inclusion of multiple outcomes from the
same study. Models were fitted in a Bayesian framework using Markov chain Monte Carlo simulations.
Analyses were conducted initially with data pooled across all tendinopathy locations and outcome
domains, with subset analyses conducted across the individual levels where sufficient data was available.
We planned to conduct moderator analyses investigating the effects of assessment duration after
separating outcomes according to short (12 weeks), medium (13-52 wecks) and long (>52) time frames.
However, data were predominantly collected across short time frames and analyses resulted in estimates
that did not converge. Following the initial set of analyses, attempts were made to quantify comparative
effectiveness across all unique treatment combinations. Stepwise pruning of the network was conducted
by removing the node comprising the lowest number of trial arms until all network parameter estimates
converged producing plausible values. Ranking of effectiveness across treatment classes was summarised
through calculation of Surface Under the Cumulative Ranking curves (SUCRA) which ranges from zero
to one.? The higher the SUCRA value, the higher the probability that a therapy is in the top ranks of thos
treatments considered. Analyses were performed using WinBUGS 30 and the R package R2WinBUGS.3!

Following the GRADE approach for presentation and interpretation of results, the most connected node
in the network was selected as the reference.?> Using the minimally contextualised framework, a no effect
threshold was adopted and any treatment class where the 95% credible interval did not span the threshold
was moved above or below the reference accordingly. Second classifications were then made based on
comparisons of treatment classes moved relative to the reference. In each of the classifications, treatment
classes were separated into moderate to high certainty, and low to very low certainty based on: 1) overall
risk of bias ranked as high, low or unclear risk (as identified by the mode rating across all data in the specific
analysis); 2) inconsistency assessed comparing the NMA and direct reference pairwise effect sizes; 3)
imprecision judged by the number of available data points (studies, trial arms, outcome measures) and width
of effect size credible intervals; 4) indirectness identified as low risk for all outcomes based on inclusion
criteria from our previous scoping review and stakeholder recommendation; and 5) small-study effects
assessed by visual inspection of effect size distribution and sampling variance. Categorisations of overall
certainty in evidence began with high certainty in cumulative evidence and were downgraded a level for

each domain not judged as low risk.
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Results

A flow diagram illustrating study selection with reasons for exclusions is presented in figure 1. A total of
200 studies (Supplementary file 6) were identified comprising 458 trial arms, 326 direct pairwise
comparisons, and 11,873 participants. A breakdown of the tendinopathies investigated, the outcome
domains measured, and the treatment class combinations are presented in table 1. The most frequently
investigated tendinopathy locations included rotator cuff (43.0% of trial arms), elbow (22.5% of trial
arms) and Achilles (20.3%). Pain (74.9% of trial arms) and disability (80.1% of trial arms) were the most
frequently measured outcome domains across a range of treatment combinations comprising primarily
exercise, electrotherapy, and manual-therapy (table 1). Summary risk of bias from each of the 200

included studies are presented in Supplementary file 7.

Figure 1: PRISMA chart illustrating study selection.
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Table 1: Tendinopathies and outcome domains investigated across 200 studies and 458 trial arms.

Tendinopathies Number of trial arms Outcome Domain Number of outcomes (%) / Number of
(%) trial arms (%o)

Rotator cuff 197 (43.0) Pain 961 (32.2) / 343 (74.9)

Elbow 103 (22.5) Disability 856 (28.6) / 367 (80.1)

Achilles 93 (20.3) Physical function capacity 531 (17.8) / 176 (38.4)

Patellar 43 (9.4 Range of motion 300 (10.0) / 82 (17.9)

Gluteal 9 (2.0) Function 203 (6.8) / 102 (22.3)

Tibialis posterior 9 (2.0) Quality of Life 137 (4.6) / 46 (10.0)

Hamstring 2 (0.4

Biceps 2 (0.4

Treatment Combinations Number of  Treatment Combinations Number of
trial arms trial arms
%) %)

Exercise only 180 (39.3) Exercise + Electrotherapy 63 (13.8)

Non-exercise only 36 (7.9) Exercise + Biomechanics 30 (6.6)

Exercise + Non-active 30 (6.6) Exercise + Manual-therapy 27 (5.9)

Exercise + Injection 23 (5.0 Exercise + Electrotherapy + Manual-therapy 22 (4.8)

Non-active 18 (3.9) Exercise + Surgery 8 (1.7)

Exercise + Electrotherapy + Biomechanics + Manual-therapy 40.9) Exercise + Manual-therapy + Non-active 4(0.9)

Exercise + Electrotherapy + Non-active 3(0.7) Exercise + Injection + Manual-therapy 3(0.7)

Exercise + Injection + Biomechanics 2(0.4) Exercise + Biomechanics + Manual-therapy 20.4

Exercise + Electrotherapy + Injection + Manual-therapy 1(0.2) Exercise + Electrotherapy + Biomechanics 1(0.2)

Injection + Non-active 1(0.2)

Non-active treatments comprised placebo, sham or wait-and-see.

The relative frequencies of the broad treatment classes across the 458 trial arms were: combined exercise
and non-exercise (48.9% of trial arms); exercise only (39.3% of trial arms); non-exercise only (7.9% of
trial arms); and non-active (3.9% of trial arms). The network diagram illustrating the 326 direct pairwise
comparisons across the broad treatment classes is presented in figure 2, with most comparisons occurting
within the combined exercise and non-exercise class, and a substantive number occurring within the
exercise only class. In total, 85 studies provided data comparing different broad treatment classes to
generate 140 pairwise comparisons to be included in the primary NMA combining all tendinopathy
locations and outcome domains. Results from the primary NMA and subset NMAs across individual
tendinopathy locations are presented in Table 2. Combined exercise and non-exercise treatments were
ranked most effective (SUCRA: 0.70 to 0.88), and non-active treatments ranked least effective (SUCRA:
0.22 to 0.39) across all analyses. When pooling data across all tendinopathy locations, non-active and
exercise-only treatments were identified as inferior with high and low certainty, respectively. Although
central estimates indicated that non-exercise only treatments were also inferior, credible intervals were
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wide such that it was deemed with low certainty these treatments may be among the most effective (along
with combined exercise and non-exercise). When restricting analyses to studies comparing outcomes for
rotator cuff tendinopathy, all mean differences and credible intervals indicated combining exercise and
non-exercise treatments was superior. Where certainty of evidence was low, this was due to likely bias
associated with inconsistency and small-study effects generating large numbers of very large effect sizes.
Collectively, central estimates indicated that combining exercise and non-exercise treatments produced on
average a ~0.1 to 0.3 increase in standardised mean difference effect size (Table 2). Analyses combining
results across all tendinopathy locations but separated according to outcome domains are presented in
Figure 3. Across all outcome domains SUCRA values were highest for combined exercise and non-
exercise treatments (SUCRA: 0.71 to 0.88) and lowest for non-active treatments (SUCRA: 0.07 to 0.30).
Frequently, exercise only treatments ranked second (SUCRA: 0.45 to 0.71), followed by non-exercise only
treatments (SUCRA: 0.37 to 0.69).

Figure 2: Network diagram illustrating distribution of pairwise comparisons between broad treatment

classes. The size of each node is scaled to the number of pairwise comparisons.

Exercise + Non-exercise

Non-exercise Exercize only

MNon-active

The size of each node is scaled to the number of pairwise comparisons. Values on each edge quantifies the number of
direct pairwise comparisons between nodes.
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Table 2: Application of minimally contextualised GRADE framework to rank effectiveness of broad treatment classes for tendinopathy management. Analyses presented for
network meta-analyses conducted with pooled data across all tendinopathy locations, and individual tendinopathies where sufficient data were available.

Number of treatment Comparison with S
. . . . urface under the
Analysis comparisons/ Broad treatment class Exercise + Non-Exercise . .
Number of outcomes median difference (95% Crl) cumulative ranking

All tendinopathies
High certainty (moderate to high certainty evidence)
Category 2: Among the most effective 100/1041 Exercise + Non-exercise NA 0.86
Category 1: Inferior to the most effective 28/317 Non-active -0.22 [-0.43 to -0.03] 0.22
Low certainty (low to very low certainty evidence)
Category 2: Might be among the most effective 50/454 Non-exetcise only -0.12 [-0.46 to 0.22] 0.44
Category 1: Might be inferior to the most effective 103/916 Exercise only -0.10 [-0.21 to -0.01] 0.49
Rotator cuff
High certainty (moderate to high certainty evidence)
Category 2: Among the most effective 50/595 Exercise + Non-exercise NA 0.88
Category 1: Inferior to the most effective 8/100 Non-active -0.21 [-0.41 to -0.01] 0.39
Low certainty (low to very low certainty evidence)
Category 1: Might be inferior to the most effective ;g;;‘g N ?Xzféﬁilfnﬁ?ly 8?3 {822 o ggg 843&
Achilles
High certainty (moderate to high certainty evidence)
Category 2: Among the most effective 17/109 Exercise + Non-exercise NA 0.71
Low certainty (low to very low certainty evidence)

15/111 Non-exercise only -0.16 [-0.71 to 0.38] 0.45
Category 2: Might be among the most effective 21/133 Exercise only -0.10 [-0.55 to 0.35] 0.55

5/7 Non-active -0.30 [-0.93 to 0.33] 0.29

Elbow
High certainty (moderate to high certainty evidence)
Category 2: Among the most effective 27/283 Exercise + Non-exercise NA 0.70
Low certainty (low to very low certainty evidence)

14/153 Non-exercise only -0.09 [-0.65 to 0.50] 0.45
Category 2: Might be among the most effective 21/164 Exercise only -0.08 [-0.41 to 0.20] 0.46

12/170 Non-active -0.11 [-0.42 to 0.22] 0.38

Negative effect sizes favour exercise combined with non-exercise Number of treatment comparisons quantifies the total number of all pairwise comparisons that include the specific treatment
class. Crl: Credible interval.
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Figure 3: Surface under the cumulative ranking (SUCRA) values for broad treatment classes pooled

across all tendinopathy locations for different outcome domains.

2.07 0.07 0.09
: . 0.14
0.22 0.21 032 0.3
1.51
O 1.01
S
%]
0.54
0.04

All Disability Function Pain PFC QoL ROM

Non-active . Non-exercise-only . Exercise-only . Exercise+Non-exercise

PFC: Physical function capacity; QoL: Quality of life; ROM: Range of motion.

The network-diagram illustrating the pairwise comparisons between exercise and exercise combined with
different non-exercise treatments is presented in Figure 4. Most comparisons were within the same class,
or comparisons with either exercise-only or exercise plus non-active treatments. As a result, there were
limited direct comparisons between combined exercise and active non-exercise treatments (e.g. exercise +
electrotherapy; exercise + biomechanics; and exercise + injection). Due to the low number of direct
comparisons, initial NMAs failed to converge producing plausible values for pairwise estimates. Pruning
of the network was conducted and estimates converged for a NMA pooling data across all tendinopathy
locations and outcome domains, which comprised six combined treatment classes (exercise +
biomechanics; exercise + injection; exercise + electrotherapy; exercise + manual-therapy; exercise +
electrotherapy + manual-therapy; exercise + non-active) and exercise only therapy as a reference (Table
3). Exercise combined with biomechanics interventions (SUCRA:0.73) or injection therapy (SUCRA:
0.72) were identified with low certainty as the most effective treatments, with all other treatments

identified with low certainty as inferior (SUCRA: 0.27 to 0.50).

Swinton, Shim, Pavlova, Moss, Maclean, Greig, Parkinson, Morrissey, Alexander, Cooper (2021)


https://doi.org/10.31236/osf.io/y7sk6

Doi: 10.51224/SRXTV.155 | SportR yiv Preprint version 1

Figure 4: Network diagram illustrating distribution of pairwise comparisons between treatment classes.

The size of each node is scaled to the number of pairwise comparisons.

Exercise + Injection # Manual

Exercise + Biom S

Exercise + Biomechanies + Mam

Exercize + Non-Active

The size of each node is scaled to the number of pairwise comparisons. Values on each edge quantifies the number of
direct pairwise comparisons between nodes.
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Table 3: Application of minimally contextualised GRADE framework to rank effectiveness of treatment classes for tendinopathy management. Analyses presented

for network meta-analysis conducted with pooled data across all tendinopathy locations.

Number of treatment

Analysis compatisons/
Number of outcomes

Comparison with

Exercise and combined treatment classes Exercise only median
difference (95% Crl)

Surface under the
cumulative ranking

All tendinopathies

Low certainty (low to very low certainty evidence)
g . 19/182 Exercise + Biomechanics 0.24 [0.03 to 0.41] 0.73
Category 2: Might be among the most effective 15/126 Exercise + Injection 0.24 [0.01 to 0.45] 0.72
5/41 Exercise + Electrotherapy + Manual-therapy 0.08 [-0.29 to 0.40] 0.50
35/301 Exercise + Electrotherapy 0.07 [-0.32 to 0.48] 0.50
Category 1: Might be inferior to the most effective 35/307 Exercise + Non-active 0.03 [-0.19 to 0.25] 0.40
53/439 Exercise only NA 0.37
18/162 Exercise + Manual-therapy -0.15 [-0.50 to 0.25] 0.27

Negative effect sizes favour exercise only. Number of treatment comparisons quantifies the total number of all pairwise comparisons that include the specific treatment class. Ctl: Credible interval.
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Discussion

This systematic review and NMA represents one of the most comprehensive attempts at quantitative
evidence synthesis of the effectiveness of relatively broad treatment classes for the management of
common tendinopathies. Consistent findings were obtained across different tendinopathy locations and
outcome domains that combining exercise and non-exercise treatment classes were superior to either
exercise in isolation or to non-active treatments such as placebo, sham or wait-and-see. Central estimates
from NMAs indicated that combining exercise and non-exercise treatments may produce on average ~0.1
to 0.3 increases in standardised mean difference effect sizes compared with exercise alone. An overview
of all treatment comparisons identified that trials tended to make comparisons within treatment classes
rather than between. As a result, the ability to compare across classes and identify clear treatment
hierarchies was limited. The results obtained here, however, indicate with low certainty, that exercise
combined with biomechanical interventions or injection treatments may be the most effective. Whilst
group and individual responses to treatment are likely to be influenced by a wide range of factors, the
findings obtained in the present review provide insight into general and consistent patterns that can

inform clinical practice, service redesign and future research.

The present review is one of the few evidence synthesis studies to combine information across different
tendinopathy locations and found that exercise is best combined with other treatments, with there being a
particular need for further assessment of this finding at medium- and long-term follow-up. The relative
frequencies of treatment classes identified in the present review are likely influenced by its focus and the
associated inclusion criteria that all studies required at least one trial arm to comptrise exercise therapy.
The focus does, however, reflect the move towards therapeutic exercise as a mainstay of rehabilitation
supported by a large volume of evidence in the form of trials and systematic reviews.?>3> The finding that
combining exercise and non-exercise treatments may result in additional small to moderate clinical benefit
is in line with previous evidence syntheses. In a recent umbrella review evaluating twenty-five systematic
reviews of high quality, Irby et al.% concluded that exercise therapy is the best treatment option for
tendinopathy when combined with the use of other therapeutic modalities. Additionally, previous NMAs
conducted by van der Vlist et al.!” and Rhim et al.!8 both ranked exercise combined with shockwave or
injection therapies more favourably than exercise alone for Achilles tendinopathy. Rhim et al.!8 further
identified the largest sustained improvements at twelve months with treatments combining exercise and
shockwave. It seems likely that the consistent recommendation to combined interventions reflets
different mechanisms of therapeutic effect alongside the partial efficacy observed for even the best
interventions. Further, the additional benefit from combining interventions is consistent with clinical
reasoning. In the present review we planned to assess whether comparative effectiveness was influenced

by assessment duration. Most outcomes measurements, however, were conducted across short time
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frames such that any comparison was unlikely to be stable, indicating that further research with longer

follow-up times is required.

Following evidence of superior effectiveness when combining exercise and non-exercise treatments, the
review sought to identify potential differences across different treatment combinations. With low
certainty and limitations in fitting a suitable NMA model, we identified that combining exercise with
either biomechanical interventions or injection treatments may be superior to other combinations such as
exercise and electrotherapy and/or manual-therapy. Analysis of the network structure demonstrated that
most comparisons were conducted within treatment classes. This may reflect researchers’ and clinicians’
interest in more specific manipulations to popular treatments including dosing parameters. In addition,
where comparisons were made outside of the same treatment class, this was most often with exercise only
or exercise combined with non-active treatments acting as control conditions. The lack of comparison
across different treatment classes limits the ability to establish general treatment hierarchies as the
relatively small number of direct comparisons meant only a single NMA with a restricted range of
comparisons could be conducted. The need for more trials comparing combinations of treatments across
treatment classes is notable and would ideally follow guidelines on intervention development to ensure

the optimal likelihoods of successful comparisons of meaningful interventions. 37

In addition to uncertainty due to a lack of direct comparisons, uncertainty of the most effective
combination of treatments stems from the fact that the pathophysiology of tendinopathy and the working
mechanisms of existing treatments are not completely understood.?83 Some evidence suggests a failed
healing response due to degeneration caused by repetitive overloading rather than an inflammatory
process,?40 while more recent thinking suggest a stronger role for low-grade inflammation.*!.
Additionally, the disconnect between observed structural change and reported symptomatic state, and the
absence of effective biomarkers of tendinopathy severity limit clinical innovation. The proposed
mechanisms for biomechanics interventions depend upon the specific implementation. Taping is
purported to act by limiting joint movement (rigid tape), influencing circulatory and neurological systems
(kinesiotape), and altering the loading of musculotendinous structures (biomechanical tape).*?
Counterforce bracing for lateral elbow tendinopathy is reported to have mechanical and neurological
effects on elbow proprioception, essentially creating a new tendon origin, allowing for tissue healing.3
There is limited evidence that they may provide short-term pain relief,* especially in younger patients.*3
Night splints have been used mainly in Achilles tendinopathy, and are thought to optimize tendon
microcirculation.®5 In contrast, corticosteroid injections reduce pain caused by inflammatory agents but
are known to decrease collagen production and therefore, slow the healing process. Given the potential
weakening of the tendon matrix structure, there are concerns for the long-term use of corticosteroid

injections especially for Achilles tendinopathy.* More recently, the use of regenerative injections has
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emerged as a potential treatment to facilitate tissue healing and regeneration in tendinopathy with long-
term improvements.*” Whilst there was less evidence for an additional benefit of combining
electrotherapy with exercise, the electrotherapy class comprises a range of different technologies that are
widely applied in clinical settings, with shockwave the most commonly used.*® Studies have postulated
that shockwave therapy may influence nociceptive transmission in the central nervous system, which
provoke peripheral, sensory nerve fibres resulting in pain relief.# It is also plausible that shockwave has
an indirect influence on neovascularisation which leads to better tissue regeneration in tendinopathies
through a better blood supply.®® Collectively, improved biomarkers of tendon pathology and clarity of
therapeutic mechanisms would enable more targeted treatment, particularly when the innovations

afforded by precision medicine are applied to tendinopathy.

The findings of the present review have implications for the design and commissioning of services for the
management of tendinopathies. The potential for additional improvements combining biomechanical
interventions with exercise compared to exercise alone is important at a time when access to such services
is increasingly restricted. In addition, if injections are shown to lead to the same long-term superior results
as identified in the short-term when combined with exercise, this will have implications on the need for
relevant training and service provision. The inclusion of any of the active treatments investigated in the
present analysis require face to face patient assessments while exercise therapy on its own may have

comparable effectiveness when delivered remotely — at least in part.

It was outside the remit of this review to compare the cost-effectiveness of different treatment classes but
there is a need for such cost-effectiveness analyses in the future to further inform service redesign. In
considering the findings and suggested implications of the present review, several limitations are relevant.
The focus of the review was on exercise therapy and therefore not all relevant trials comparing non-
exercise therapies were included. The present review sought to identify more general trends in the
management of tendinopathy, synthesising evidence across a range of outcome domains, tendinopathy
locations and broad treatment classes. Whilst this provided the benefit of increasing the available data to
synthesise, there is likely to be large variation in expected trial results of any specific treatment class or
combination based on interactions of factors such as the specifics of the treatment (e.g. type of
electrotherapy and dose), the tendinopathy location, the outcome and the population. Further research is
required to identify the extent and pattern with which these factors may influence the comparative
effectiveness of different treatments. Treatment heterogeneity effects should also be expected at the
individual level, where patient characteristics interact with treatments to determine which are most
effective. Therefore, the findings obtained here and the associated low certainty in the evidence, provide a
starting point for clinicians in the treatment prescribed to each individual, and that in general combining

exercise with other classes such as biomechanics interventions or injection therapy may be most effective.
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This systematic review and NMA also highlights novel insight into the necessary changes in future trial

designs on tendinopathy.
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Supplementary file 1: PRISMA NMA checklist of items to include when reporting a systematic
review involving a network meta-analysis

Section/Topic Item Checklist Item Reported
# on Page #
TITLE
Title 1 Identify the report as a systematic review zncorporating a network 1

meta-analysis (or related form of meta-analysis).

ABSTRACT

Structured summary 2 Provide a structured summary including, as applicable: 2
Background: main objectives
Methods: data sources; study eligibility criteria, participants,
and interventions; study appraisal; and synzbesis methods, such as
network meta-analysis.
Results: number of studies and participants identified;
summary estimates with corresponding confidence/credible
intervals; #reatment rankings may also be discussed. Authors may
choose to summarize pairwise comparisons against a chosen treatment
included in their analyses for brevity.
Discussion/Conclusions: limitations; conclusions and
implications of findings.
Other: primary source of funding; systematic review
registration number with registry name.

INTRODUCTION

Rationale 3 Desctibe the rationale for the review in the context of what is 3-4
already known, zncluding mention of why a network meta-analysis has
been conducted.

Objectives 4 Provide an explicit statement of questions being addressed, with | 5
reference to participants, interventions, comparisons, outcomes,

and study design (PICOS).

METHODS

Protocol and registration 5 Indicate whether a review protocol exists and if and where it 5
can be accessed (e.g., Web address); and, if available, provide
registration information, including registration number.

Eligibility criteria 6 Specify study characteristics (e.g., PICOS, length of follow-up) 6-7
and report characteristics (e.g., years considered, language,
publication status) used as criteria for eligibility, giving rationale.
Clearly describe eligible treatments included in the treatment network, and
note whether any have been clustered or merged into the same node (with

Justification).

Information sources 7 Describe all information soutces (e.g., databases with dates of 6-7
coverage, contact with study authors to identify additional
studies) in the search and date last searched.

Search 8 Present full electronic search strategy for at least one database, SF4
including any limits used, such that it could be repeated.
Study selection 9 State the process for selecting studies (i.e., screening, eligibility, | 5

included in systematic review, and, if applicable, included in the
meta-analysis).

Data collection process 10 Describe method of data extraction from reports (e.g., piloted 5
forms, independently, in duplicate) and any processes for
obtaining and confirming data from investigators.
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Data items

Geometry of the
network

Risk of bias within
individual studies

Summary measures

Planned methods of
analysis

Assessment of
Inconsistency

Risk of bias across
studies

Additional analyses

RESULTSt

Study selection

Presentation of
network structure

Summary of network

geometry

11

S1

12

13

S2

15

16

17

S3

4

List and define all variables for which data were sought (e.g.,
PICOS, funding sources) and any assumptions and
simplifications made.
Describe methods used to explore the geometry of the
treatment network under study and potential biases related to it.
This should include how the evidence base has been graphically
summarized for presentation, and what characteristics were
compiled and used to describe the evidence base to readers.
Describe methods used for assessing risk of bias of individual
studies (including specification of whether this was done at the
study or outcome level), and how this information is to be used
in any data synthesis.
State the principal summary measures (e.g., tisk ratio, difference
in means). Ao describe the use of additional summary measures
assessed, such as treatment rankings and surface under the cummnlative
ranking curve (SUCRA) values, as well as modified approaches used to
present summary findings from meta-analyses.
Describe the methods of handling data and combining results
of studies for each network meta-analysis. This should include,
but not be limited to:

o Handling of multi-arm trials;

o Selection of variance structure;

o Selection of prior distributions in Bayesian analyses; and

o Assessment of model fit.
Describe the statistical methods used to evaluate the agreement
of direct and indirect evidence in the treatment network(s)
studied. Describe efforts taken to address its presence when
found.
Specify any assessment of risk of bias that may affect the
cumulative evidence (e.g., publication bias, selective reporting
within studies).
Describe methods of additional analyses if done, indicating
which were pre-specified. This may include, but not be limited
to, the following:

e  Sensitivity or subgroup analyses;

e Meta-regression analyses;

o Alternative formulations of the treatment network; and

o Use of alternative prior distributions for Bayesian analyses (if

applicable).

Give numbers of studies screened, assessed for eligibility, and
included in the review, with reasons for exclusions at each stage,
ideally with a flow diagram.

Provide a network graph of the included studies to enable
visualization of the geometry of the treatment network.
Provide a brief overview of characteristics of the treatment
network. This may include commentary on the abundance of
trials and randomized patients for the different interventions
and pairwise comparisons in the network, gaps of evidence in
the treatment network, and potential biases reflected by the
network structure.
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10,13
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Study characteristics

Risk of bias within
studies

Results of individual
studies

Synthesis of results

Exploration for
inconsistency

Risk of bias across
studies

Results of additional
analyses

DISCUSSION

Summary of evidence

Limitations

Conclusions

FUNDING

Funding

18

19

20

21

S5

22

23

24

25

26

27

For each study, present characteristics for which data were
extracted (e.g., study size, PICOS, follow-up period) and
provide the citations.

Present data on risk of bias of each study and, if available, any
outcome level assessment.

For all outcomes considered (benefits or harms), present, for
each study: 1) simple summary data for each intervention group,
and 2) effect estimates and confidence intervals. Modified
approaches may be needed to deal with information from larger networks.
Present results of each meta-analysis done, including
confidence/credible intetvals. Iz larger networks, anthors may focus
o0n comparisons versus a particular comparator (e.g. placebo or standard
care), with full findings presented in an appendix. League tables and forest
plots may be considered to summarize pairwise comparisons. 1f additional
summary measures were explored (such as treatment rankings),
these should also be presented.

Describe results from investigations of inconsistency. This may
include such information as measures of model fit to compare
consistency and inconsistency models, P values from statistical
tests, or summary of inconsistency estimates from different
parts of the treatment network.

Present results of any assessment of risk of bias across studies
for the evidence base being studied.

Give results of additional analyses, if done (e.g., sensitivity or
subgroup analyses, meta-regression analyses, a/fernative network
geometries studied, alternative choice of prior distributions for Bayesian
analyses, and so forth).

Summarize the main findings, including the strength of
evidence for each main outcome; consider their relevance to key
groups (e.g., healthcare providers, users, and policy-makers).
Discuss limitations at study and outcome level (e.g., tisk of
bias), and at review level (e.g., incomplete retrieval of identified
research, reporting bias). Comment on the validity of the assumptions,
such as transitivity and consistency. Comment on any concerns regarding
network geometry (e.g., avoidance of certain comparisons).

Provide a general interpretation of the results in the context of
other evidence, and implications for future research.

Describe sources of funding for the systematic review and other
support (e.g., supply of data); role of funders for the systematic
review. This should also include information regarding whether
funding has been received from manufacturers of treatments in
the network and/or whether some of the authors are content
experts with professional conflicts of interest that could affect
use of treatments in the network.

11

SE7

NI

11,14

11,14

11,14

NA

14

16

16

19

PICOS = population, intervention, comparators, outcomes, study design.
* Text in italics indicateS wording specific to reporting of network meta-analyses that has been added to
guidance from the PRISMA statement.

T Authors may wish to plan for use of appendices to present all relevant information in full detail for items in

this section.
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Supplementary File 2: Outcome domains and example outcomes included in review.

Domain ICON Definition Example Tools
VISA scales; DASH; quick DASH; SPADI; Patient-rated
tennis-elbow evaluation questionnaire; Constant Mutley
Score; WORC (Western Ontario Rotator Cuff Index);
AOFAS (American Orthopaedic Foot & Ankle Society);
Roles and Maudsley score; ASES (American Shoulder &
Elbow Surgeons Index; Tegner activity score; Lysholm
C . . knee scale; Pain free function questionnaire; Ankle activity
omposite scores of a mix of ) L i )
) . A scote; Subjective elbow Value (SEV); Placzek score;
Disability pat1ent—ra}ted pain & d1sgb1hty due Shoulder disability questionnaire; International Knee
o to the pain, usually relating to ADILLY quest ’
ten don<spe,ci fic activities, tasks Documentation Committee form (IKDC); Penn Shoulder
score (university of Pennsylvania shoulder score) (PSS);
Brief pain inventory (BPI); UCLA Shoulder Rating Scale;
FILLA - functional index of leg and lower limb; Neer
Shoulder Score; Nirschl phase rating scale; American
Shoulder and Elbow Surgeon’s (MASES) questionnaire;
Mayo Elbow Performance Score (MEPS); Shoulder rating
questionnaire (SRQ)
Patient-rated level of function (and
Function not referring to the intensity of Patient-specific functional scale
their pain).
Pain on loading/activity: Patient
reported intensity of pain . .
pe}zforming a taslyi thaFt) loads the VAS; NRS; Pain experience scale
tendon.
Pain over a specified time: Patient- VAS; NRS Painful days in 3 months
Pain reported pain intensity over period

of time e.g. morning/night/24-
hours/1-week.

Pain without further specification:
Patient asked about pain levels
without reference to activity or
timeframe.

VAS; NRS; Borg CR10 Scale; Pain status

Physical function
capacity

Quantitative measures of physical
tasks (e.g. hops, times walk, single
leg squat) includes muscle strength

Counter movement jump; One-leg triple hop; Single-leg
decline squat; Muscle strength measured by dynamometry
(hand-held, isokinetic); Repetition maximum; Manual
muscle testing.

Quality of Life

General wellbeing

EQ5D; EQ3D; SF-36 or SF-12; Assessment of Quality of
Life (AQoL); Nottingham Health Profile; Gothenburg
QoL Instrument

Range of Motion
(Shoulder only)

Active or passive range of motion
in specified plane, measured in
degrees.

Hand-held goniometer; inclinometer
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Supplementary File 3: Definitions used to define broad and more specific treatment classes.

Broad treatment
class

More specific treatment
class

Definition

Definition

Exercise only

Exercise therapy is defined as a
regimen or program of physical
activities specifically designed and
prescribed to correct impairments,
restore musculoskeletal function,
and/ot maintain a state of wellbeing.

Same as broad treatment class

Same as broad treatment class

Non-active
(placebo, sham,
wait and see)

Includes any appropriate inactive
treatment such as waiting list control,
sham shockwave, sham laser, sham
taping or true placebo.

Same as broad treatment class

Same as broad treatment class

Non-exercise only

Electrotherapy

Biomechanics

Active treatments used to treat Manual-therapy

tendinopathy that do not meet the
criteria to be considered exercise.

Injection therapy

Surgery

Modality that delivers therapeutic levels of
physical energy into a biologic system e.g.
soft tissue. Includes shockwave, laser and
other systems.

Treatment using external devices that
immobilises (e.g. splinting) or alters the
kinematics/kinetics of the limb (e.g. taping,
bracing and orthotics).

Manual therapy is the skilled application of
“hands-on” techniques to treat soft tissues
and joint structures for the purpose of
improving pain, increasing range of
motion, stimulating tissue repair response,
and/ot improving function.

Injection therapy for tendinopathy typically
involves direct administration of a
pharmacologically active drug, or
combination of drugs using a syringe and
needle or equivalent. It may or may not be
image-guided. Includes Autologous, drug,
and volumetric types.

Any relevant surgical intervention for
tendinopathy including minimally invasive
peritendinous and open intra-tendinous.
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. Treatment comprising multiple
Exercise and non- prising mutp
; components which collectively meet Same as broad treatment class Same as broad treatment class
exercise . . o
both exercise and non-exercise criteria
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Supplementary file 4: Search terms and results for MEDLINE search

MEDLINE (EBSCoHost)
Search conducted on 21/01/21.

Search Query Records
retrieved
#1 MH exercise OR AB exercis®* OR MH “isometric contraction” OR MH 362,722
rehabilitation OR TX eccentric OR TX concentric OR TX “heavy slow
resistance” OR TX isokinetic
H2 MH tendinopathy OR MH “shoulder injuries” OR MH tendons OR MH 96 490
“tendon injuries” OR TX tendin* OR TX tendon* OR MH bursitis OR AB
bursitis OR MH “posterior tibial tendon dysfunction” OR MH “shoulder
impingement syndrome” OR AB “greater trochanteric pain syndrome”
#3 #1 AND #2 4,363

Limited to 1998 to present
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Supplementary file 5: Extraction codebook

Column Heading Description
A Initials Reviewer Identification of individual extracting information
B Covidence Identifier Reference number for Covidence
C Author First author surname ez a/,
D | Year Year of publication
E Title Study title
F Country Country where study was conducted
G | Journal Journal name
H | Aims/Purpose Study aims/purpose
I Tendinopathy type 1=Achilles; 2= Elbow; 3 = Patellar; 4 = Rotator cuff; 5 = Gluteal; 6 = Tibialis
posterior; 7 = Hamstring; 8 = Biceps
] Study Design RCT = 1; Quasi-experimental = 2
o K | Age Mean Mean age of study sample as a whole
k] IL Age SD Standard deviation age of study sample as a whole
8 M | Baseline Total N Total sample across all interventions measured at baseline
% N Tralnllng-Status Brief description of training status of study sample as a whole
g Description
& O | Training Status Code 1 = Performance; 2 = Sporting; 3 = Other
P Sex Percentage female of study sample as a whole
Q BMI Mean Mean BMI of study sample as a whole
R BMI SD Standard deviation of BMI of study sample as a whole
S Symptom Severity Mean Mean severity measure at baseline of study sample as a whole
T Symptom Severity SD Standard deviation of severity measure at baseline of study sample as a whole
U Symptom Duration Mean symptom duration reported in months
Mean (Months)
v Symptom Duration SD Standatd deviation symptom duration reported in months
(Months)
W Population Comments Any additional information relffvant to the‘par-ticipants investigated including
diagnostic criteria
Outcome Category 1 = Disability; 2 = Pain on loading/activity; 3 = Pain over a specified time; 4 =
X Pain without further specification; 5 = Function; 6 = Physical function capacity; 7
= Quality of life; 8 = Range of motion
” Outcome Tool Description of outcome tool
2 Y
g
S
=1 Reflection 1 = Increase in outcome indicates positive treatment; -1 = Decrease in outcome
© Z indicates positive treatment
Measurement Time Time of measurement in weeks
AA | (Weeks)
AB Dominant Broad Only one dominant theme to be selected
Treatment Class 1 = Exercise; 2 = Non-active; 3 = Non-exercise;
AC Total Broad Treatment Multiple themes to be selected as required
class 1 = Exercise; 2 = Non-active; 3 = Non-exercise;
Dominant Specific Only one dominant theme to be selected
AD | Treatment Class 1 = Exercise; 2 = Non-active; 3 = Electrotherapy; 4 = Biomechanics; 5 =
Manual-therapy; 6 = Injection Therapy; 7 = Surgery
= Total Specific Multiple themes to be selected as required
R AE | Treatment Class 1 = Exercise; 2 = Non-active; 3 = Electrotherapy; 4 = Biomechanics; 5 = Manual
g Therapy; 6 = Injection Therapy; 7 = Surgery
s AF | Intervention N Intervention sample size at specified time
E AG Intervention Total Total duration of exercise intervention in weeks
Duration
AH Intervention Adherence Reporting of adherence to exercise (reported as a percentage) if applicable
%
Al Intervention Location Location exercise was performed
1 = Home; 2 = Clinic; 3 = Fitness facility; 4 = NR; 5 = NA
A] | Intervention Volume Numerical value describing volume
AK Intervention Volume 1 = Duration of session (mins); 2 = sets * repetitions; 3 = number of repetitions;
Category 4 = number of sets

Swinton, Shim, Pavlova, Moss, Maclean, Greig, Parkinson, Morrissey, Alexander, Cooper (2021)



https://doi.org/10.31236/osf.io/y7sk6

Doi: 10.51224

SRXIV.155 | SportRyiv Preprint version 1

AL Intervention Volume Any additional information relevant.
Comments
AM | Intervention Intensity Numerical value describing intensity
AN Intervention Intensity 1 = Absolute; 2 = Relative
Category
AO Intervention Frequency Number of sessions per week. Where there is progression, average value is to be
entered.
AP Intervention Frequency Any additional information relevant.
Comments
Intervention Multiple themes to be selected as required
AQ Progression 1=No progfession; 2=NR;3= Progre§sion volun?e; 4= Progressign intensi'ty;
5 = Progression frequency; 6 = Progtession specificity; 7 = Progression capacity;
8 = Other
AR IntervenFion Any additional information relevant.
Progression Comments
AS Intervention Baseline Baseline mean for exercise therapy
Mean
AT Intervention Baseline Baseline standard deviation for exercise therapy
SD
AU Intervention Mean of outcome for exetcise therapy at stated time point
Measurement Mean
AV Intervention Standard deviation of outcome for exercise therapy at stated time point
Measurement SD
g AW | Control Baseline Mean Baseline mean for control
=} AX | Control Baseline SD Baseline standard deviation for control
AY Control Measurement Mean of outcome for control at stated time point
Mean
A7 Control Measurement Standatd deviation of outcome for control at stated time point
SD
Measurement State if a different value has been entered for means (e.g. median), a different
BA Comments value for standard deviations (e‘.g. standard error, IQR, pe.rcentiles, distagce from
mean to upper bound). Provide the relevant statistic (width of CI’s, width of
percentiles). Also state if data has extracted by digitization
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Supplementary file 6: Reference list of included studies

1. Abat F, Sanchez-Sanchez ], Martin-Nogueras A, Calvo-Arenillas |, Yajeya J, Mendez-Sanchez R, et al.
Randomized controlled trial comparing the effectiveness of the ultrasound-guided galvanic electrolysis
technique (USGET) versus conventional electro-physiotherapeutic treatment on patellar tendinopathy.
2016;3(1).

2. Aceituno-Gémez J, Avendano-Coy J, Gémez-Soriano J, Garcfa-Madero VM, Avila-Martin G, Serrano-
Muifoz D, et al. Efficacy of high-intensity laser therapy in subacromial impingement syndrome: a three-
month follow-up controlled clinical trial. Clinical rehabilitation. 2019;33(5):894-903.

3. Akkaya N, Akkaya S, Gungor HR, Yasar G, Atalay NS, Sahin F. Effects of weighted and un-weighted
pendulum exercises on ultrasonographic acromiohumeral distance in patients with subacromial
impingement syndrome. Journal of back and musculoskeletal rehabilitation. 2017;30(2):221-8.

4. Aktas I, Akgun K, Cakmak B. Therapeutic effect of pulsed electromagnetic field in conservative treatment
of subacromial impingement syndrome. Clinical rheumatology. 2007;26(8):1234-9.

5. Akyol Y, Ulus Y, Durmus D, Canturk F, Bilgici A, Kuru O, et al. Effectiveness of microwave diathermy on
pain, functional capacity, muscle strength, quality of life, and depression in patients with subacromial
impingement syndrome: a randomized placebo-controlled clinical study. Rheumatology international.
2012;32(10):3007-16.

6. Alfredson H, Pietild T, Jonsson P, Lorentzon R. Heavy-load eccentric calf muscle training for the treatment
of chronic Achilles tendinosis. The American Journal of Sports Medicine. 1998;26(3):360-6.

7. Alfredson H, Nordstrom P, Pietild T, Lorentzon R. Bone mass in the calcaneus after heavy loaded eccentric
calf-muscle training in recreational athletes with chronic achilles tendinosis. Calcified tissue international.
1999;64(5):450-5.

8. Arias-Buria JL, Truyols-Dominguez S, Valero-Alcaide R, Salom-Moreno J, Atin-Arratibel MA, Fernandez-
de-las-Pefas C. Ultrasound-guided percutaneous electrolysis and eccentric exercises for subacromial pain
syndrome: a randomized clinical trial. Evidence-Based Complementary and Alternative Medicine.
2015;2015.

9. Arias-Burfa JL, Fernandez-de-Las-Penas C, Palacios-Cefia M, Koppenhaver SL, Salom-Moreno J. Exercises
and dry needling for subacromial pain syndrome: A randomized parallel-group trial. The Journal of Pain.
2017;18(1):11-8.

10.Bae YH, Lee GC, Shin WS, Kim TH, Lee SM. Effect of motor control and strengthening exercises on pain,
function, strength and the range of motion of patients with shoulder impingement, syndrome. Journal of
Physical Therapy Science. 2011;23(4):687-92.

11.Bagcier I, Yilmaz N. The impact of extracorporeal shock wave therapy and dry needling combination on
the Pain, Grip strength and functionality in patients diagnosed with lateral epicondylitis. Turk Osteoporoz
Dergisi. 2019;25(2):65-71.

12.Bahr R, Fossan B, Loken S, Engebretsen L. Surgical treatment compared with eccentric training for patellar
tendinopathy (jumpert's knee): a randomized, controlled trial. JBJS. 2006;88(8):1689-98.

13.Balius R, Alvarez G, Bar6 F, Jiménez F, Pedret C, Costa E, et al. A 3-arm randomized trial for Achilles
tendinopathy: eccentric training, eccentric training plus a dietary supplement containing
mucopolysaccharides, or passive stretching plus a dietary supplement containing mucopolysaccharides.
Current Therapeutic Research. 2016;78:1-7.

14.Bang MD, Deyle GD. Comparison of supervised exercise with and without manual physical therapy for
patients with shoulder impingement syndrome. Journal of Orthopaedic & Sports Physical Therapy.
2000;30(3):126-37.

15.Baskurt Z, Baskurt F, Gelecek N, Ozkan MH. The effectiveness of scapular stabilization exercise in the
patients with subacromial impingement syndrome. Journal of back and musculoskeletal rehabilitation.
2011;24(3):173-9.

16.Beaudreuil ], Lasbleiz S, Yelnik A, Bardin T, Orcel P. Effect of dynamic humeral centering on painful active
elevation of the arm in subacromial impingement syndrome: a randomized trial. Annals of Physical and
Rehabilitation Medicine. 2012;55:e158-e61.
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17.Bek N, Simsek IE, Erel S, Yakut Y, Uygur F. Home-based general versus center-based selective
rehabilitation in patients with posterior tibial tendon dysfunction. Acta orthopaedica et traumatologica
turcica. 2012;46(4):286-92.

18.Bell KJ, Fulcher ML, Rowlands DS, Kerse N. Impact of autologous blood injections in treatment of mid-
portion Achilles tendinopathy: double blind randomised controlled trial. BMJ (Clinical research ed).
2013;340.

19.Bennell K, Wee E, Coburn S, Green S, Harris A, Staples M, et al. Efficacy of standardised manual therapy
and home exercise programme for chronic rotator cuff disease: randomised placebo controlled trial. British
medical journal. 2010;(7763)(7763).

20.Beyer R, Kongsgaard M, Hougs Kjzr B, Ohlenschleger T, Kjer M, Magnusson SP. Heavy slow resistance
versus eccentric training as treatment for Achilles tendinopathy: a randomized controlled trial. The
American Journal of Sports Medicine. 2015;43(7):1704-11.

21.Blume C, Wang-Price S, Trudelle-Jackson E, Ortiz A. Comparison of eccentric and concentric exercise
interventions in adults with subacromial impingement syndrome. International journal of sports physical
therapy. 2015;10(4):441-55.

22.Boesen AP, Hansen R, Boesen MI, Malliaras P, Langberg H. Effect of High-Volume Injection, Platelet-Rich
Plasma, and Sham Treatment in Chronic Midportion Achilles Tendinopathy: a Randomized Double-
Blinded Prospective Study. The American Journal of Sports Medicine. 2017;45(9).

23.Boesen AP, Langberg H, Hansen R, Malliaras P, Boesen MI. High volume injection with and without
corticosteroid in chronic midportion achilles tendinopathy. Scandinavian Journal of Medicine & Science in
Sports. 2019;29(8):1223-31.

24.Boudreau N, Gaudreault N, Roy JS, Bédard S, Balg IF. The Addition of Glenohumeral Adductor
Coactivation to a Rotator Cuff Exercise Program for Rotator Cuff Tendinopathy: a Single-Blind
Randomized Controlled Trial. The Journal of orthopaedic and sports physical therapy. 2019;49(3):126-35.

25.Breda SJ, Oci EHG, Zwerver |, Visser E, Waarsing E, Krestin GP, et al. Effectiveness of progressive
tendon-loading exercise therapy in patients with patellar tendinopathy: a randomised clinical trial. British
journal of sports medicine. 2020.

26.Brox JI, Gjengedal E, Uppheim G, Bohmer AS, Brevik JI, Ljunggren AE, et al. Arthroscopic surgery versus
supervised exercises in patients with rotator cuff disease (stage II impingement syndrome): a prospective,
randomized, controlled study in 125 patients with a 2 1/2-year follow-up. Journal of shoulder and elbow
surgery. 1999;8(2):102-11.

27.Buyuksireci DE, Turk AC. Evaluation of the effectiveness of dexamethasone iontophoresis in patients with
subacromial impingement syndrome. Journal of Orthopaedic Science. 2021;26(5):786-91.

28.Cacchio A, Rompe JD, Furia JP, Susi P, Santilli V, De Paulis F. Shockwave therapy for the treatment of
chronic proximal hamstring tendinopathy in professional athletes. The American Journal of Sports
Medicine. 2011;39(1).

29.Calis HT, Berberoglu N, Calis M. Are ultrasound, laser and exercise superior to each other in the treatment
of subacromial impingement syndrome? A randomized clinical trial. European journal of physical and
rehabilitation medicine. 2011;47(3):375-80.

30.Celik D, Akytz G, Yeldan I. [Comparison of the effects of two different exercise programs on pain in
subacromial impingement syndrome]. Turkey: Turkish Association of Orthopaedics and Traumatology with
publishing services by Elsevier B.V; 2009. p. 504-9.

31.Celik D, Atalar AC, Giiglit A, Demirhan M. [The contribution of subacromial injection to the conservative
treatment of impingement syndrome]. Acta orthopaedica et traumatologica turcica. 2009;43(4):331-5.

32.Celik D, Anaforoglu Kulunkoglu B. Photobiomodulation Therapy Versus Extracorporeal Shock Wave
Therapy in the Treatment of Lateral Epicondylitis. Photobiomodulation, photomedicine, and laser surgery.
2019;37(5):269-75.

33.Cha J-Y, Kim J-H, Hong J, Choi Y-T, Kim M-H, Cho J-H, et al. A 12-week rehabilitation program
improves body composition, pain sensation, and internal/external torques of baseball pitchers with shoulder
impingement symptom. Journal of Exercise Rehabilitation. 2014;10(1):35-44.
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34.Chaconas EJ, Kolber MJ, Hanney W], Daugherty ML, Wilson SH, Sheets C. Shoulder external roator
eccentric training versus general shoulder exercise for subacromial pain syndrome: a randomized controlled
trial. International Journal of Sports Physical Therapy. 2017;12(7):1121-33.

35.Chary-Valckenaere I, Loeuille D, Jay N, Kohler F, Tamisier JN, Roques CF, et al. Spa therapy together with
supervised self-mobilisation improves pain, function and quality of life in patients with chronic shoulder
pain: a single-blind randomised controlled trial. International journal of biometeorology. 2018;62(6):1003-
14.

36.Chen TW, Huei Su |, Lin TY, Lin CW, Chou PS. Effects of Eccentric Exercise and Extracorporeal Shock
Wave Therapy on Rehabilitation of Patients with Noncalcific Rotator Cuff Tendinopathy. Clin Res Foot
Ankle. 2017;5(222):2.

37.Cheng AS, Hung L. Randomized controlled trial of workplace-based rehabilitation for work-related rotator
cuff disorder. Journal of Occupational Rehabilitation. 2007;17(3):487-503.

38.Cho S-I, Shin Y-A. Effect of rehabilitation and prolotherapy on pain and functional performance in patients
with chronic patellar tendinopathy. 2017;176(6).

39.Chung B, Wiley JP. Effectiveness of extracorporeal shock wave therapy in the treatment of previously
untreated lateral epicondylitis: A randomized controlled trial. American Journal of Sports Medicine.
2004;32(7):1660-7.

40.Clarke AW, Ahmad M, Curtis M, Connell DA. Lateral elbow tendinopathy: correlation of ultrasound
findings with pain and functional disability. The American Journal of Sports Medicine. 2010;38(6):1209-14.

41.Conroy DE, Hayes KW. The effect of joint mobilization as a component of comprehensive treatment for
primary shoulder impingement syndrome. The Journal of orthopaedic and sports physical therapy.
1998;28(1):3-14.

42.Coombes BK, Bisset L, Brooks P, Khan A, Vicenzino B. Effect of Corticosteroid Injection, Physiotherapy,
or Both on Clinical Outcomes in Patients With Unilateral Lateral Epicondylalgia: A Randomized Controlled
Trial. JAMA : the journal of the American Medical Association. 2013;309(5):461-9.

43.Croisier JL, Foidart-Dessalle M, Tinant F, Crielaard JM, Forthomme B. An isokinetic eccentric programme
for the management of chronic lateral epicondylar tendinopathy. British journal of sports medicine.
2007;41(4).

44.de Jonge S, Tol JL, de Vos R-J, van Schie HTM, Verhaar JAN. One-year follow-up of a randomised
controlled trial on added splinting to eccentric exercises in chronic midportion Achilles tendinopathy.
bjsmbmjcom. 2008.

45.de Miguel Valtierra L, Salom Moreno |, Fernandez-de-Las-Penas C, Cleland JA, Arias-Burfa JL. Ultrasound-
Guided Application of Percutaneous Electrolysis as an Adjunct to Exercise and Manual Therapy for
Subacromial Pain Syndrome: A Randomized Clinical Trial. The journal of pain : official journal of the
American Pain Society. 2018;19(10):1201-10.

46.Oliveira L. It is not always what it appears. Clinical Journal of Sport Medicine. 2022;32(2):e204-¢5.

47.De Vos RJ, Weir A, Visser RJA, de Winter T, Tol JL. The additional value of a night splint to eccentric
exercises in chronic midportion Achilles tendinopathy: a randomised controlled trial. British journal of
sports medicine. 2007;41(7).

48.de Vos RJ, Weir A, van Schie HT, Bier-Zeinstra S, Verhaar JA, Weinans H, et al. Platelet-rich plasma
injection for chronic Achilles tendinopathy. Journal - American Medical Association. 2010;303(2):144-9.

49.Dejaco B, Habets B, van Loon C, van Grinsven S, van Cingel R. Eccentric versus conventional exercise
therapy in patients with rotator cuff tendinopathy: a randomized, single blinded, clinical trial. Knee Surgery,
Sports Traumatology, Arthroscopy. 2017;25(7):2051-9.

50.Devereaux M, Velanoski KQ, Pennings A, Elmaraghy A. Short-Term Effectiveness of Precut Kinesiology
Tape Versus an NSAID as Adjuvant Treatment to Exercise for Subacromial Impingement: A Randomized
Controlled Trial. Clinical journal of sport medicine : official journal of the Canadian Academy of Sport
Medicine. 2016;26(1):24-32.

51.Dimitrios S, Pantelis M, Kalliopi S. Comparing the effects of eccentric training with eccentric training and
static stretching exercises in the treatment of patellar tendinopathy. A controlled clinical trial. Clinical
rehabilitation. 2012;26(5):423-30.

Swinton, Shim, Pavlova, Moss, Maclean, Greig, Parkinson, Morrissey, Alexander, Cooper (2021)


https://doi.org/10.31236/osf.io/y7sk6

Doi: 10.51224/SRXTV.155 | SportR yiv Preprint version 1

52.Stasinopoulos D, Manias P. Comparing two eccentric exercise programmes for the management of Achilles
tendinopathy. A pilot trial. Journal of Bodywork and Movement Therapies. 2013;17(3):309-15.

53.Dogan SK, Ay S, Evcik D. The effectiveness of low laser therapy in subacromial impingement syndrome: a
randomized placebo controlled double-blind prospective study. Clinics (Sao Paulo, Brazil).
2010;65(10):1019-22.

54.Dupuis F, Barrett E, Dubé M-O, McCreesh KM, Lewis JS, Roy J-S. Cryotherapy or gradual reloading
exercises in acute presentations of rotator cuff tendinopathy: a randomised controlled trial. BMJ open sport
& exercise medicine. 2018;4(1).

55.Eken Gedik D, Dost Surucu G, Yildirim A, Karabiber M. Effectiveness of autologous blood injection in the
treatment of lateral epicondylitis: Randomized clinical study. Duzce Medical Journal. 2016;18(1):1-7.

56.Ellegaard K, Christensen R, Rosager S, Bartholdy C, Torp-Pedersen S, Bandholm T, et al. Exercise therapy
after ultrasound-guided corticosteroid injections in patients with subacromial pain syndrome: a randomized
controlled trial. Arthritis research & therapy. 2016;18(1):129.

57.Engebretsen K, Grotle M, Bautz-Holter E, Sandvik L, Juel NG, Ekeberg OM, et al. Radial extracorporeal
shockwave treatment compared with supervised exercises in patients with subacromial pain syndrome:
single blind randomised study. BM]J (Clinical research ed). 2009;339.

58.Engebretsen K, Grotle M, Bautz-Holter E, Ekeberg OM, Juel NG, Brox JI. Supervised exercises compared
with radial extracorporeal shock-wave therapy for subacromial shoulder pain: 1-year results of a single-blind
randomized controlled trial. Physical Therapy. 2011;91(1):37-47.

59.Faria APGS, Martinho KO, Silva EB, Dantas EHM. The Effects of Different Resources Fotottherapeutic
on the Pain in Individuals Bearers of Syndrome of the Impact of the Shoulder. Fitness & Performance
Journal (Online Edition). 2006;5(6):54-61.

60.Belley AF, Mercier C, Bastien M, Léonard G, Gaudreault N, Roy J-S. Anodal Transcranial Direct-Current
Stimulation to Enhance Rehabilitation in Individuals With Rotator Cuff Tendinopathy: A Triple-Blind
Randomized Controlled Trial. Journal of Orthopaedic & Sports Physical Therapy. 2018;48(7):541-51.

61.Ganderton C, Semciw A, Cook ], Moreira E, Pizzari T. Gluteal loading versus sham exercises to improve
pain and dysfunction in postmenopausal women with greater trochanteric pain syndrome: a randomized
controlled trial. Journal of Women's Health. 2018;27(6):815-29.

62.Garcia I, Lobo C, Lopez E, Servan JL, Tenifas JM. Comparative effectiveness of ultrasonophoresis and
iontophoresis in impingement syndrome: a double-blind, randomized, placebo controlled trial. Clinical
rehabilitation. 2016;30(4):347-58.

63.Gatz M, Betsch M, Dirrichs T, Schrading S, Tingart M, Michalik R, et al. Eccentric and Isometric Exercises
in Achilles Tendinopathy Evaluated by the VISA-A Score and Shear Wave Elastography. Sports health.
2020:1941738119893996.

64.Genc E, Duymaz T. Effectiveness of kinesio taping in bicipital tendinitis treatment: A randomized
controlled trial kinesio taping in bicipital tendinitis. Annals of Clinical and Analytical Medicine.
2020;11(5):498-503.

65.Giray E, Karali-Bingul D, Akyuz G. The Effectiveness of Kinesiotaping, Sham Taping or Exercises Only in
Lateral Epicondylitis Treatment: A Randomized Controlled Study. Pm&sr. 2019;11(7):681-93.

66.Granviken I, Vasseljen O. Home exercises and supervised exercises are similarly effective for people with
subacromial impingement: a randomised trial. Journal of physiotherapy. 2015;61(3):135-41.

67.Gursel YK, Ulus Y, Bilgic A, Dinger G, van der Heijden GJM. Adding ultrasound in the management of
soft tissue disorders of the shoulder: a randomized placebo-controlled trial. Physical Therapy.
2004;84(4):336-43.

68.Hallgren HC, Adolfsson LE, Johansson K, Oberg B, Peterson A, Holmgren TM. Specific exercises for
subacromial pain. Acta orthopaedica. 2017;88(6):600-5.

69.Hallgren HC, Holmgren T, Oberg B, Johansson K, Adolfsson LE. A specific exercise strategy reduced the
need for surgery in subacromial pain patients. Br | Sports Med. 2014(1473-0480 (Electronic)).

70.Heron SR, Woby SR, Thompson DP. Comparison of three types of exercise in the treatment of rotator cuff
tendinopathy/shoulder impingement syndrome:a randomised control trial assessing. Physiotherapy 2017
Jun;103(2):167-173. 2017.

Swinton, Shim, Pavlova, Moss, Maclean, Greig, Parkinson, Morrissey, Alexander, Cooper (2021)


https://doi.org/10.31236/osf.io/y7sk6

Doi: 10.51224/SRXTV.155 | SportR yiv Preprint version 1

71.Holmgren T, Hallgren HB, Oberg B, Adolfsson I, Johansson K. Effect of specific exercise strategy on need
for surgery in patients with subacromial impingement syndrome: randomised controlled study. Bmj.
2012;344.

72.Hotta GH, Gomes de Assis Couto A, Cools AM, McQuade KJ, Siriani de Oliveira A. Effects of adding
scapular stabilization exercises to a periscapular strengthening exercise program in patients with subacromial
pain syndrome: A randomized controlled trial. Musculoskeletal Science and Practice. 2020;49.

73.Houck |, Neville C, Tome J, Flemister A. Randomized Controlled Trial Comparing Orthosis Augmented by
Either Stretching or Stretching and Strengthening for Stage 11 Tibialis Posterior Tendon Dysfunction. Foot
and Ankle International. 2015(1944-7876 (Electronic)).

74.Ilhanli I, Guder N, Gul M. Platelet-Rich Plasma Treatment With Physical Therapy in Chronic Partial
Supraspinatus Tears. Iran Red Crescent Med J. 2015;17(9):e23732-e.

75.Ingwersen KG, Jensen SL, Serensen L, Jorgensen HR, Christensen R, Sogaard K, et al. Three months of
progressive high-load versus traditional low-load strength training among patients with rotator cuff
tendinopathy: primary results from the double-blind randomized controlled RoCTEXx trial. Orthopaedic
journal of sports medicine. 2017;5(8):2325967117723292.

76.Jasnauskaité-Gedrimeé D, Gedrimas D, Karpaviciené A, Skurvydas A. Effect of Visual and Auditory
Feedback Exercises on Shoulder Function in Rotator Cuff Tendonitis Patients. Baltic Journal of Sport &
Health Sciences. 2018;109(2):20-6.

77.Jeong TH, Jk O, Lee HJ. The effect of the combined stretching and strengthening exercise on the clinical
symptoms in posterior tibial tendon dysfunction patient. ] Korean Foot Ankle Soc. 2008;12:47-54.

78.Johansson KM, Adolfsson LE, Foldevi MOM. Effects of acupuncture versus ultrasound in patients with
impingement syndrome: randomized clinical trial. Physical Therapy. 2005;85(6):490-501.

79.Jonsson P, Alfredson H. Superior results with eccentric compared to concentric quadriceps training in
patients with jumper’s knee: a prospective randomised study. Br ] Sports Med. 2005;39.

80.Jonsson P. Eccentric training in the treatment of tendinopathy. Department of Surgical and Perioperative
Sciences, Sports Medicine; 2009.

81.Juul-Kristensen B, Larsen CM, Eshoj H, Clemmensen T, Hansen A, Bo Jensen P, et al. Positive effects of
neuromuscular shoulder exercises with or without EMG-biofeedback, on pain and function in participants
with subacromial pain syndrome - A randomised controlled trial. Journal of electromyography and
kinesiology : official journal of the International Society of Electrophysiological Kinesiology. 2019;48:161-8.

82.Kachanathu §J, Alenazi AM, Hafez AR, Algarni AD, Alsubiheen AM. Comparison of the effects of short-
duration wrist joint splinting combined with physical therapy and physical therapy alone on the management
of patients with lateral epicondylitis. European journal of physical and rehabilitation medicine.
2019;55(4):488-93.

83.Kang F-J, Chiu Y-C, Wu S-C, Wang T-G, Yang J-1, Lin J-J. Kinesiology taping with exercise does not
provide additional improvement in round shoulder subjects with impingement syndrome: A single-blinded
randomized controlled trial. Physical Therapy in Sport. 2019;40:99-106.

84.Kedia M, Williams M, Jain L, Barron M, Bird N, Blackwell B, et al. The effects of conventional physical
therapy and eccentric strengthening for insertional Achilles tendinopathy. International journal of sports
physical therapy. 2014;9(4):488.

85.Ketola S, Lehtinen ], Arnala I, Nissinen M, Westenius H, Sintonen H, et al. Does arthroscopic
acromioplasty provide any additional value in the treatment of shoulder impingement syndrome?: a two-year
randomised controlled trial. The Journal of bone and joint surgeryBritish volume. 2009;91(10):1326-34.

86.Ketola S, Lehtinen ], Rousi T, Nissinen M, Huhtala H, Konttinen YT, et al. No evidence of long-term
benefits of arthroscopic acromioplasty in the treatment of shoulder impingement syndrome. Bone & Joint
Research. 2013;2(7):132-9.

87.Kim J, Shin D, Song C. Visual feedback to improve the effects of scapular stabilization exercises on pain
intensity, range of motion, strength, and disability in patients with shoulder impingement syndrome. Medical
Science Technology. 2017;58(1):42-8.

Swinton, Shim, Pavlova, Moss, Maclean, Greig, Parkinson, Morrissey, Alexander, Cooper (2021)


https://doi.org/10.31236/osf.io/y7sk6

Doi: 10.51224/SRXTV.155 | SportR yiv Preprint version 1

88.Kim SY, Dvir Z, Oh |S. The application of the Neurac technique vs. manual therapy in patients during the
acute phase of subacromial impingement syndrome: A randomized single-blinded controlled trial. Journal of
Back and Musculoskeletal Rehabilitation. 2020;33(4):645-53.

89.Knobloch K, Schreibmueller L, Kraemer R, Jagodzinski M, Richter M, Zeichen ], et al. Eccentric training
and an Achilles wrap reduce Achilles tendon capillary blood flow and capillary venous filling pressures and
increase tendon oxygen saturation in insertional and midportion tendinopathy: A randomized trial.
American Journal of Sports Medicine. 2007;35(2):189-96.

90.Knobloch K, Kraemer R, Jagodzinski M, Zeichen ], Melier R, Vogt PM. Eccentric training decreases
paratendon capillary blood flow and preserves paratendon oxygen saturation in chronic achilles
tendinopathy. Journal of Orthopaedic and Sports Physical Therapy. 2007;37(5):269-76.

91.Knobloch K, Schreibmueller L, Longo UG, Vogt PM. Eccentric exercises for the management of
tendinopathy of the main body of the Achilles tendon with or without an AirHeel Brace. A randomized
controlled trial. B: effects of compliance. Disability and rehabilitation. 2008;30(20).

92.Kog¢ C, Kurt EE, Kocak FA, Erdem HR, Konar NM. Does balneotherapy provide additive effects to
physical therapy in patients with subacute supraspinatus tendinopathy? A randomized, controlled, single-
blind study. International journal of biometeorology. 2021;65(2):301-10.

93.Kongsgaard M, Kovanen V, Aagaard P, Doessing S, Hansen P, Laursen AH, et al. Corticosteroid injections,
eccentric decline squat training and heavy slow resistance training in patellar tendinopathy. Scandinavian
Journal of Medicine & Science in Sports. 2009;19(6):790-802.

94 Kromer TO, de Bie RA, Bastiaenen CHG. Effectiveness of physiotherapy and costs in patients with clinical
signs of shoulder impingement syndrome: One-year follow-up of a randomized controlled trial. Journal of
Rehabilitation Medicine. 2014;46(10):1029-36.

95.Kromer TO, de Bie RA, Bastiaenen CHG. Physiotherapy in patients with clinical signs of shoulder
impingement syndrome: a randomized controlled trial. Journal of Rehabilitation Medicine. 2013;45(5):488-
97.

96.Kulig K, Reischl SF, Pomrantz AB, Burnfield JM, Mais-Requejo S, Thordarson DB, et al. Nonsurgical
management of posterior tibial tendon dysfunction with orthoses and resistive exercise: a randomized
controlled trial. Physical Therapy. 2009;89(1):26-37.

97.Land H, Gordon S, Watt K. Effect of manual physiotherapy in homogeneous individuals with subacromial
shoulder impingement: A randomized controlled trial. Physiotherapy Research International : The Journal
for Researchers and Clinicians in Physical Therapy. 2019;24(2).

98.Lee W-C, Ng GY-F, Zhang Z-], Malliaras P, Masci L, Fu S-N. Changes on Tendon Stiffness and Clinical
Outcomes in Athletes Are Associated With Patellar Tendinopathy After Eccentric Exercise. Clinical journal
of sport medicine : official journal of the Canadian Academy of Sport Medicine. 2017.

99.1ee S, Ko Y, Lee W. Changes in pain, dysfunction, and grip strength of patients with acute lateral
epicondylitis caused by frequency of physical therapy: A randomized controlled trial. Journal of Physical
Therapy Science. 2014;26(7):1037-40.

100.  Lee WC. The mechanical, physiological and therapeutic effects of eccentric exercise combined with
extracorporeal shockwave therapy in athletes with patellar tendinopathy. 2017.

101.  Littlewood C, Bateman M, Brown K, Bury J, Mawson S, May S, et al. A self-managed single exercise
programme versus usual physiotherapy treatment for rotator cuff tendinopathy: A randomised controlled
trial (the SELF study). Clinical rehabilitation. 2016;30(7):686-96.

102.  Ludewig PM, Borstad JD. Effects of a home exercise programme on shoulder pain and functional
status in construction workers. Occupational and environmental medicine. 2003;60(11):841-9.

103.  Luginbuhl R, Brunner F, Schneeberger AG. No effect of forearm band and extensor strengthening
exercises for the treatment of tennis elbow: a prospective randomised study. L.a Chirurgia degli organi di
movimento. 2008;91(1):35-40.

104.  Maenhout AG, Mahieu NN, De Muynck M, De Wilde LF, Cools AM. Does adding heavy load
eccentric training to rehabilitation of patients with unilateral subacromial impingement result in better
outcomer A randomized, clinical trial. Knee surgery, sports traumatology, arthroscopy. 2013;21(5):1158-67.

Swinton, Shim, Pavlova, Moss, Maclean, Greig, Parkinson, Morrissey, Alexander, Cooper (2021)


https://doi.org/10.31236/osf.io/y7sk6

Doi: 10.51224/SRXTV.155 | SportR yiv Preprint version 1

105.  Mafi N, Lorentzon R, Alfredson H. Superior short-term results with eccentric calf muscle training
compared to concentric training in a randomized prospective multicenter study on patients with chronic
Achilles tendinosis. 2001;9(1).

106.  Manias P, Stasinopoulos D. A controlled clinical pilot trial to study the effectiveness of ice as a
supplement to the exercise programme for the management of lateral elbow tendinopathy. British journal of
sports medicine. 2006;40(1):81-5.

107.  Martinez-Silvestrini |, Newcomer KL, Gay RE, Schaefer MP, Kortebein P, Arendt KW. Chronic lateral
epicondylitis: comparative effectiveness of a home exercise program including stretching alone versus
stretching supplemented with eccentric or concentric strengthening. Journal of Hand Therapy.
2005;18(4):411-20.

108.  Marzetti E, Rabini A, Piccinini G, Piazzini DB, Vulpiani MC, Vetrano M, et al. Neurocognitive
therapeutic exercise improves pain and function in patients with shoulder impingement syndrome: a single-
blind randomized controlled clinical trial. European journal of physical and rehabilitation medicine.
2014;50(3):255-64.

109.  Mayer F, Hirschmiller A, Miller S, Schuberth M, Baur H. Effects of short-term treatment strategies
over 4 weeks in Achilles tendinopathy. British journal of sports medicine. 2007;41(7).

110.  McCormack JR, Underwood FB, Slaven EJ, Cappaert TA. Eccentric Exercise Versus Eccentric
Exercise and Soft Tissue Treatment (Astym) in the Management of Insertional Achilles Tendinopathy.
Sports health. 2016(1941-0921 (Electronic)).

111.  McGee C, Kersting E, Palmer-McLean K, Davies GJ. Standard rehabilitation vs standard plus closed
kinetic chain rehabilitation for patients with shoulder impingement: A rehabilitation outcomes study.
Physical Therapy. 1999;79.

112, McQueen KS, Powell RK, Keener T, Whalley R, Calfee RP. Role of strengthening during nonoperative
treatment of lateral epicondyle tendinopathy. Journal of hand therapy. 2021;34(4):619-26.

113.  Melegati G, Tornese D, Bandi M. Effectiveness of extracorporeal shock wave therapy associated with
kinesitherapy in the treatment of subacromial impingement: A randomised, controlled study [Efficacia della
terapia con onde d'urto extracorporee associata a chinesiterapia nel trattamento della sindrome da conflitto
subacromiale: Studio randomizzato controllato]. Journal of Sports Traumatology and Related Research.
2000;22(2):58-64.

114, Menek B, Algun C, Tarakci D, editors. Effectiveness of mulligan mobilization on range of motion and
function in individuals with subacromial impingement syndrome. Osteoporosis International Conference
18th World Conference on Osteoporosis, Degenerative Disease and Musculoskeletal Disorders, WCO-
IOF-ESCEO; 2018 2018; Poland: Springer LLondon.

115, Mulligan EP, Huang M, Dickson T, Khazzam M. The Effect of Axioscapular and Rotator Cuff
Exercise Training Sequence in Patients with Subacromial Impingement Syndrome: a Randomized Crossover
Trial. International Journal of Sports Physical Therapy. 2016;11(1):94-107.

116.  Nazligul T, Akpinar P, Aktas I, Unlu Ozkan F, Cagliyan Hartevioglu H. The effect of interferential
current therapy on patients with subacromial impingement syndrome: a randomized, double-blind, sham-
controlled study. European journal of physical and rehabilitation medicine. 2018;54(3):351-7.

117.  Nishizuka T, Iwatsuki K, Kurimoto S, Yamamoto M, Hirata H. Efficacy of a forearm band in addition
to exercises compared with exercises alone for lateral epicondylitis: A multicenter, randomized, controlled
trial. Journal of Orthopaedic Science. 2017;22(2):289-94.

118.  Notregaard ], Larsen CC, Bieler T, Langberg H. Eccentric exercise in treatment of Achilles
tendinopathy. Scandinavian Journal of Medicine & Science in Sports. 2007;17(2):133-8.

119.  Notarnicola A, Maccagnano G, Tafuri S, Forcignano MI, Panella A, Moretti B. CHELT therapy in the
treatment of chronic insertional Achilles tendinopathy. 2014;29(3).

120.  Nowotny J, El-Zayat B, Goronzy J, Biewener A, Bausenhart I, Greiner S, et al. Prospective
randomized controlled trial in the treatment of lateral epicondylitis with a new dynamic wrist orthosis.
European journal of medical research. 2018;23(1):43.

Swinton, Shim, Pavlova, Moss, Maclean, Greig, Parkinson, Morrissey, Alexander, Cooper (2021)


https://doi.org/10.31236/osf.io/y7sk6

Doi: 10.51224/SRXTV.155 | SportR yiv Preprint version 1

121. Olaussen M, Holmedal @, Mdala I, Brage S, Lindbak M. Corticosteroid or placebo injection combined
with deep transverse friction massage, Mills manipulation, stretching and eccentric exercise for acute lateral
epicondylitis: a randomised, controlled trial. BMC musculoskeletal disorders. 2015;16(1):122.

122, Osteras H, Torstensen TA, Haugerud L, Osteras BS. Dose-response effects of graded therapeutic
exercises in patients with long-standing subacromial pain. Advances in Physiotherapy. 2009;11(4):199-209.

123.  Osteras H, Torstensen TA, Osteras B. High-dosage medical exercise therapy in patients with long-term
subacromial shoulder pain: a randomized controlled trial. Physiotherapy Research International : The
Journal for Researchers and Clinicians in Physical Therapy. 2010;15(4):232-42.

124.  Paavola M, Malmivaara A, Taimela S, Kanto K, Inkinen J, Kalske J, et al. Subacromial decompression
versus diagnostic arthroscopy for shoulder impingement: randomised, placebo surgery controlled clinical
trial. BMJ (Clinical research ed). 2018;362.

125, Park JY, Park HK, Choi JH, Moon ES, Kim BS, Kim WS, et al. Prospective evaluation of the
effectiveness of a home-based program of isometric strengthening exercises: 12-month follow-up. Clinics in
orthopedic surgery. 2010;2(3):173-8.

126.  Pearson J, Rowlands D, Highet R. Autologous blood injection to treat achilles tendinopathy? A
randomized controlled trial. Journal of Sport Rehabilitation. 2012;21(3).

127.  Pearson §J, Stadler S, Menz H, Morrissey D, Scott I, Munteanu S, et al. Immediate and Short-Term
Effects of Short-and Long-Duration Isometric Contractions in Patellar Tendinopathy. Clinical journal of
sport medicine: official journal of the Canadian Academy of Sport Medicine. 2018.

128.  Pekgoz F, TaAkiran H, Mutlu EK, Atalay A, Celiker R. Comparison of mobilization with supervised
exercise for patients with subacromial impingement syndrome. Turkish Journal of Physical Medicine and
Rehabilitation. 2020;66(2):184-92.

129.  Pekyavas NO, Baltaci G. Short-term effects of high-intensity laser therapy, manual therapy, and
Kinesio taping in patients with subacromial impingement syndrome. Lasers in medical science.
2016;31(6):1133-41.

130.  Pérez-Merino L, Casajuana MC, Bernal G, Faba |, Astilleros AE, Gonzalez R, et al. Evaluation of the
effectiveness of three physiotherapeutic treatments for subacromial impingement syndrome: a randomised
clinical trial. Physiotherapy. 2016;102(1):57-63.

131.  Petersen W, Welp R, Rosenbaum D. Chronic Achilles tendinopathy: a prospective randomized study
comparing the therapeutic effect of eccentric training, the AirHeel brace, and a combination of both. The
American Journal of Sports Medicine. 2007;35(10):1659-67.

132.  Peterson M, Butler S, Etriksson M, Svirdsudd K. A randomized controlled trial of exercise versus wait-
list in chronic tennis elbow (lateral epicondylosis). Upsala journal of medical sciences. 2011;116(4):269-79.

133.  Peterson M, Butler S, Eriksson M, SvAtirdsudd K. A randomized controlled trial of eccentric vs.
concentric graded exercise in chronic tennis elbow (lateral elbow tendinopathy). Clinical rehabilitation.
2014;28(9):862-72.

134.  Polimeni V, Panuccio A, Furfari P, Crupi D, Barreca G, Forgione C, et al. Preliminary study on the
efficacy of various rehabilitation therapies for shoulder pain. Europa Medicophysica. 2003;39(1):59-63.

135.  Praet SF, Purdam C, Welvaert M, Vlahovich N, Lovell G, Burke LM, et al. Oral supplementation of
specific collagen peptides combined with calf-strengthening exercises enhances function and reduces pain in
achilles tendinopathy patients. 2019;11(1).

136.  Rabusin CL, Menz HB, McClelland JA, Evans AM, Malliaras P, Docking SI, et al. Efficacy of heel lifts
versus calf muscle eccentric exercise for mid-portion Achilles tendinopathy (HEALTHY): a randomised
trial. British journal of sports medicine. 2020.

137.  Ramon S, Russo S, Santoboni F, Lucenteforte G, Di Luise C, de Unzurrunzaga R, et al. Focused
Shockwave Treatment for Greater Trochanteric Pain Syndrome: A Multicenter, Randomized, Controlled
Clinical Trial. The Journal of bone and joint surgeryAmerican volume. 2020;102(15):1305-11.

138.  Reyhan AC, Sindel D, Dereli EE. The effects of Mulligan's mobilization with movement technique in
patients with lateral epicondylitis. Journal of Back and Musculoskeletal Rehabilitation. 2020;33(1):99-107.

Swinton, Shim, Pavlova, Moss, Maclean, Greig, Parkinson, Morrissey, Alexander, Cooper (2021)


https://doi.org/10.31236/osf.io/y7sk6

Doi: 10.51224/SRXTV.155 | SportR yiv Preprint version 1

139.  Rhon DI, Boyles RB, Cleland JA. One-year outcome of subacromial corticosteroid injection compared
with manual physical therapy for the management of the unilateral shoulder impingement syndrome: A
pragmatic randomized trial. Annals of Internal Medicine. 2014;161(3):161-9.

140.  Rio E, Purdam C, Girdwood M, Cook J. Isometric Exercise to Reduce Pain in Patellar Tendinopathy
In-Season; Is It Effective "on the Road?". Clinical journal of sport medicine : official journal of the
Canadian Academy of Sport Medicine. 2017.

141.  Rodriguez-Huguet M, Gongora-Rodriguez |, Lomas-Vega R, Martin-Valero R, Diaz-Fernandez A,
Obrero-Gaitan E, et al. Percutaneous electrolysis in the treatment of lateral epicondylalgia: A single-blind
randomized controlled trial. Journal of Clinical Medicine. 2020;9(7):1-11.

142.  Rodriguez-Huguet M, Gongora-Rodriguez J, Rodriguez-Huguet P, Ibanez-Vera AJ, Rodriguez-
Almagro D, Martin-Valero R, et al. Effectiveness of percutaneous electrolysis in supraspinatus
tendinopathy: a single-blinded randomized controlled trial. Journal of clinical medicine. 2020;9(6):1-13.

143.  Ree C, Odegaard TT, Hilde F, Maehlum S, Halvorsen T. [No effect of supplement of essential fatty
acids on lateral epicondylitis]. Tidsskrift for den Norske laegeforening : tidsskrift for praktisk medicin, ny
rackke. 2005;125(19):2615-8.

144.  Romero-Morales C, Martinl.lantino PJ, CalvoL.obo C, San AntolinGil M, LopezLopez D, Pedro MBD,
et al. Vibration increases multifidus cross-sectional area versus cryotherapy added to chronic non-insertional
Achilles tendinopathy eccentric exercise. Physical Therapy in Sport. 2020;42:61-7.

145.  Rompe JD, Nafe B, Furia JP, Maffulli N. Eccentric loading, shock-wave treatment, or a wait-and-see
policy for tendinopathy of the main body of tendo Achillis: a randomized controlled trial. The American
Journal of Sports Medicine. 2007;35(3):374-83.

146.  Rompe JD, Furia J, Maffulli N. Eccentric loading compared with shock wave treatment for chronic
insertional achilles tendinopathy: A randomized, controlled trial. Journal of Bone and Joint Surgery - Series
A. 2008;90(1):52-61.

147.  Rompe JD, Segal NA, Cacchio A, Furia JP, Morral A, Maffulli N. Home training, local corticosteroid
injection, or radial shock wave therapy for greater trochanter pain syndrome. American Journal of Sports
Medicine. 2009;37(10):1981-90.

148.  Rompe JD, Furia J, Maffulli N. Eccentric loading versus eccentric loading plus shock-wave treatment
for midportion achilles tendinopathy: a randomized controlled trial. The American Journal of Sports
Medicine. 2009;37(3):463-70.

149.  Roos EM, Engstrom M, Lagerquist A, Soderberg B. Clinical improvement after 6 weeks of eccentric
exercise in patients with mid-portion Achilles tendinopathy -- a randomized trial with 1-year follow-up [with
consumer summary]. Scandinavian Journal of Medicine & Science in Sports 2004 Oct;14(5):286-295. 2004.

150.  Rosety-Rodriguez M, Ordonez-Munoz F, Huesa-Jimenez F, Rosety Rodriquez ], Gomez-Rodriguez F,
Rosety-Plaza M. Eccentric training programs for infrapatellar tendinopathy: new strategies for an old
problem. 2006;4(2).

151.  Santamato A, Panza F, Notarnicola A, Cassatella G, Fortunato F, De SJL, et al. Is Extracorporeal
Shockwave Therapy Combined With Isokinetic Exercise More Effective Than Extracorporeal Shockwave
Therapy Alone for Subacromial Impingement Syndrome? A Randomized Clinical Trial. Journal of
Orthopaedic & Sports Physical Therapy. 2016;46(9):714-25.

152.  Sawada T, Okawara H, Nakashima D, Iwabuchi S, Matsumoto M, Nakamura M, et al. Effects of
alternating heat and cold stimulation using a wearable thermo-device on subjective and objective shoulder
stiffness. Journal of physiological anthropology. 2022;41(1):1.

153.  Senbursa G, Baltaci G, Atay OA. The effectiveness of manual therapy in supraspinatus tendinopathy.
Acta orthopaedica et traumatologica turcica. 2011;45(3):162-7.

154.  Seven MM, Ersen O, Akpancar S, Ozkan H, Turkkan S, Yildiz Y, et al. Effectiveness of prolotherapy in
the treatment of chronic rotator cuff lesions. Orthopaedics and Traumatology: Surgery and Research.
2017;103(3):427-33.

155.  Sevier TL, Stegink-Jansen C. Astymtreatment vs. eccentric exercise for lateral elbow tendinopathy: a
randomized controlled clinical trial. 2015;2015(5).

Swinton, Shim, Pavlova, Moss, Maclean, Greig, Parkinson, Morrissey, Alexander, Cooper (2021)


https://doi.org/10.31236/osf.io/y7sk6

Doi: 10.51224/SRXTV.155 | SportR yiv Preprint version 1

156.  Silbernagel KG, Thomeé R, Thomeé P, Karlsson J. Eccentric overload training for patients with
chronic Achilles tendon pain--a randomised controlled study with reliability testing of the evaluation
methods. Scandinavian Journal of Medicine & Science in Sports. 2001;11(4):197-206.

157.  Silbernagel KG, Thomeé R, Eriksson BI, Karlsson J. Continued sports activity, using a pain-monitoring
model, during rehabilitation in patients with Achilles tendinopathy: a randomized controlled study. The
American Journal of Sports Medicine. 2007;35(6):897-906.

158.  Simsek HH, Balki S, Keklik SS, Oztiirk H, Elden H. Does Kinesio taping in addition to exercise
therapy improve the outcomes in subacromial impingement syndrome? A randomized, double-blind,
controlled clinical trial. Acta orthopaedica et traumatologica turcica. 2013;47(2):104-10.

159.  Silder A, Sherry MA, Sanfilippo J, Tuite MJ, Hetzel SJ, Heiderscheit BC. Clinical and morphological
changes following 2 rehabilitation programs for acute hamstring strain injuries: A randomized clinical trial.
Journal of Orthopaedic and Sports Physical Therapy. 2013;43(5):284-99.

160.  Smidt N, van der Windt DAWM, Assendelft WJJ, Devillé WLJM, Korthals-de Bos IBC, Bouter LM.
Corticosteroid injections, physiotherapy, or a wait-and-see policy for lateral epicondylitis: a randomised
controlled trial. The Lancet. 2002;359(9307):657-62.

161.  Soéderberg ], Grooten WJ, Ang BO. Effects of eccentric training on hand strength in subjects with
lateral epicondylalgia: a randomized-controlled trial. Scandinavian Journal of Medicine & Science in Sports.
2012;22(6):797-803.

162.  Stasinopoulos D, Manias P. Comparing two exercise programmes for the management of lateral elbow
tendinopathy (tennis elbow/lateral epicondylitis)-A controlled clinical trial. The Open Access Journal of
Science and Technology. 2013;1.

163.  Stasinopoulos D, Stasinopoulos 1. Comparison of effects of Cyriax physiotherapy, a supervised exercise
programme and polarized polychromatic non-coherent light (Bioptron light) for the treatment of lateral
epicondylitis. Clinical rehabilitation. 2006;20(1):12-23.

164.  Stasinopoulos D, Stasinopoulos I, Pantelis M, Stasinopoulou K. Comparing the effects of exercise
program and low-level laser therapy with exercise program and polarized polychromatic non-coherent light
(bioptron light) on the treatment of lateral elbow tendinopathy. Photomedicine and laser surgery.
2009;27(3):513-20.

165.  Stasinopoulos D, Stasinopoulos I, Pantelis M, Stasinopoulou K. Comparison of effects of a home
exercise programme and a supervised exercise programme for the management of lateral elbow
tendinopathy. British journal of sports medicine. 2010;44(8):579-83.

166.  Stasinopoulos D, Stasinopoulos I. Comparison of effects of eccentric training, eccentric-concentric
training, and eccentric-concentric training combined with isometric contraction in the treatment of lateral
elbow tendinopathy. Journal of Hand Therapy. 2017;30(1):13-9.

167.  Stefansson SH, Brandsson S, Langberg H, Arnason A. Using Pressure Massage for Achilles
Tendinopathy: A Single-Blind, Randomized Controlled Trial Comparing a Novel Treatment Versus an
Eccentric Exercise Protocol. Orthopaedic journal of sports medicine. 2019;7(3):2325967119834284.

168.  Stergioulas A. Effects of low-level laser and plyometric exercises in the treatment of lateral
epicondylitis. 2007;25(3).

169.  Stergioulas A, Stergioula M, Aarskog R, Lopes-Martins R, Bjordal JM. Effects of low-level laser therapy
and eccentric exercises in the treatment of recreational athletes with chronic achilles tendinopathy. The
American Journal of Sports Medicine. 2008;36(5):881-7.

170.  Steunebrink M, Zwerver |, Brandsema R, Groenenboom P, van den Akker-Scheek I, Weir A. Topical
glyceryl trinitrate treatment of chronic patellar tendinopathy: a randomised, double-blind, placebo-
controlled clinical trial. British journal of sports medicine. 2013;47(1):34-9.

171.  Stevens M, Tan C-W. Effectiveness of the Alfredson protocol compared with a lower repetition-
volume protocol for midportion Achilles tendinopathy: a randomized controlled trial. journal of
orthopaedic & sports physical therapy. 2014;44(2):59-67.

172, Struijs PAA, Kerkhoffs GMM]J, Assendelft WJJ, van Dijk CN. Conservative Treatment of Lateral
Epicondylitis: Brace Versus Physical Therapy or a Combination of Both—A Randomized Clinical Trial. The
American Journal of Sports Medicine. 2004;32(2):462-9.

Swinton, Shim, Pavlova, Moss, Maclean, Greig, Parkinson, Morrissey, Alexander, Cooper (2021)


https://doi.org/10.31236/osf.io/y7sk6

Doi: 10.51224/SRXTV.155 | SportR yiv Preprint version 1

173.  Svernlov B, Adolfsson I.. Non-operative treatment regime including eccentric training for lateral
humeral epicondylalgia. Scandinavian Journal of Medicine & Science in Sports. 2001;11(6):328-34.

174.  Tahran O, Yesilyaprak SS. Effects of Modified Posterior Shoulder Stretching Exercises on Shoulder
Mobility, Pain, and Dysfunction in Patients With Subacromial Impingement Syndrome. Sports health.
2020;12(2):139-48.

175. Thijs KM, Zwerver |, Backx FJG, Steeneken V, Rayer S, Groenenboom P, et al. Effectiveness of
shockwave treatment combined with eccentric training for patellar tendinopathy: a double-blinded
randomized study. Clinical journal of sport medicine. 2017;27(2):89-96.

176.  Tonks JH. Evaluation of short-term conservative treatment in patients with tennis elbow (lateral
epicondylitis): A prospective randomised, assessor-blinded trial. University of Central Lancashire; 2012.

177.  Tonks JH, Pai SK, Murali SR. Steroid injection therapy is the best conservative treatment for lateral
epicondylitis: A prospective randomised controlled trial. International journal of clinical practice.
2007;61(2):240-0.

178.  Tumilty S, McDonough S, Hurley DA, Baxter GD. Clinical effectiveness of low-level laser therapy as
an adjunct to eccentric exercise for the treatment of Achilles' tendinopathy: a randomized controlled trial.
Archives of Physical Medicine and Rehabilitation. 2012;93(5):733-9.

179.  Tumilty S, Mani R, Baxter GD. Photobiomodulation and eccentric exercise for Achilles tendinopathy: a
randomized controlled trial. Lasers in Medical Science. 2016;31(1):127-35.

180.  Turgut E, Duzgun I, Baltaci G. Effects of Scapular Stabilization Exercise Training on Scapular
Kinematics, Disability, and Pain in Subacromial Impingement: A Randomized Controlled Trial. Archives of
Physical Medicine and Rehabilitation. 2017;98(10):1915.

181.  Tyler TF, Thomas GC, Nicholas SJ, McHugh MP. Addition of isolated wrist extensor eccentric
exercise to standard treatment for chronic lateral epicondylosis: a prospective randomized trial. Journal of
Shoulder and Elbow surgery. 2010;19(6):917-22.

182.  Valles-Carrascosa E, Gallego-Izquierdo T, Jimenez-Rejano J, Plaza-Manzano G, Pecos-Martin D, Hita-
Contreras F, et al. Pain, motion and function comparison of two exercise protocols for the rotator cuff and
scapular stabilizers in patients with subacromial syndrome [with consumer summary]. Journal of Hand
Therapy 2018 Apr-Jun;31(2):227-237. 2018.

183.  Van Der Vlist AC, Van Oosterom RF, Van Veldhoven PLJ, BiermaZeinstra SMA, Waarsing JH,
Verhaar JAN, et al. Effectiveness of a high volume injection as treatment for chronic Achilles tendinopathy:
Randomised controlled trial. The BMJ. 2020;370.

184.  Van Ark M, Cook JL, Docking SI, Zwerver |, Gaida JE, Van Den Akker-Scheek I, et al. Do isometric
and isotonic exercise programs reduce pain in athletes with patellar tendinopathy in-season? A randomised
clinical trial. Journal of science and medicine in sport. 2016;19(9):702-6.

185.  Vinuesa-Montoya S, Aguilar-Ferrandiz ME, Mataran-Pefiarrocha GA, Fernandez-Sanchez M,
Fernandez-Espinar EM, Castro-Sanchez AM. A Preliminary Randomized Clinical Ttial on the Effect of
Cervicothoracic Manipulation Plus Supervised Exercises vs a Home Exercise Program for the Treatment of
Shoulder Impingement. ] Chiropr Med. 2017;16(2):85-93.

186.  Visnes H, Hoksrud A, Cook ], Bahr R. No effect of eccentric training on jumpet's knee in volleyball
players during the competitive season: a randomized clinical trial. 2005;15(4).

187.  Vuvan V, Vicenzino B, Mellor R, Heales L], Coombes BK. Unsupervised Isometric Exercise versus
Wait-and-See for Lateral Elbow Tendinopathy. Medicine and science in sports and exercise. 2020;52(2):287-
95.

188.  Walther M, Werner A, Stahlschmidt T, Woelfel R, Gohlke F. The subacromial impingement syndrome
of the shoulder treated by conventional physiotherapy, self-training, and a shoulder brace: Results of a
prospective, randomized study. Journal of Shoulder and Elbow Surgery. 2004;13(4):417-23.

189.  Warden SJ, Metcalf BR, Kiss ZS, Cook JL, Purdam CR, Bennell KL, et al. Low-intensity pulsed
ultrasound for chronic patellar tendinopathy: a randomized, double-blind, placebo-controlled trial.
Rheumatology (Oxford, England). 2008;47(4).

190.  Wegener RL, Brown T, O'Brien L. A randomized controlled trial of comparative effectiveness of elastic
therapeutic tape, sham tape or eccentric exercises alone for lateral elbow tendinosis. 2016;21(4).

Swinton, Shim, Pavlova, Moss, Maclean, Greig, Parkinson, Morrissey, Alexander, Cooper (2021)


https://doi.org/10.31236/osf.io/y7sk6

Doi: 10.51224/SRXTV.155 | SportRyiv Preprint version 1

191. Wen DY, Schultz BJ, Schaal B, Graham ST, Kim BS. Eccentric strengthening for chronic lateral
epicondylosis: a prospective randomized study. Sports health. 2011;3(6):500-3.

192.  Werner A, Walther M, Ilg A, Stahlschmidt T, Gohlke F. Self-training versus conventional
physiotherapy in subacromial impingement syndrome. Zeitschrift fur Orthopadie und ihre Grenzgebiete.
2002;140(4):375-80.

193. Wiedmann M, Mauch F, Huth |, Burkhardt P, Drews BH. Treatment of mid-portion Achilles
tendinopathy with eccentric training and its effect on neovascularization. Sports Orthopaedics and
Traumatology. 2017;33(3):278-85.

194.  Yazmalar L, Sartyildiz MA, Batmaz I, Alpayci M, Burkan YK, Ozkan Y, et al. Efficiency of therapeutic
ultrasound on pain, disability, anxiety, depression, sleep and quality of life in patients with subacromial
impingement syndrome: A randomized controlled study. Journal of back and musculoskeletal rehabilitation.
2016;29(4):801-7.

195.  Yeldan I, Cetin E, Ozdincler AR. The effectiveness of low-level laser therapy on shoulder function in
subacromial impingement syndrome. Disability and rehabilitation. 2009;31(11):935-40.

196.  Yelland M]J, Sweeting KR, Lyftogt JA, Ng SK, Scuffham PA, Evans KA. Prolotherapy injections and
eccentric loading exercises for painful Achilles tendinosis: a randomised trial. Br ] Sports Med.
2011;45(5):421-8.

197.  Yerlikaya M, Talay Calis H, Tomruk Siitbeyaz S, Sayan H, Ibis N, Ko¢ A, et al. Comparison of Effects
of Leukocyte-Rich and Leukocyte-Poor Platelet-Rich Plasma on Pain and Functionality in Patients With
Lateral Epicondylitis. Archives of rheumatology. 2017;33(1):73-9.

198.  Young MA, Cook JL, Purdam CR, Kiss ZS, Alfredson H. Eccentric decline squat protocol offers
superior results at 12 months compared with traditional eccentric protocol for patellar tendinopathy in
volleyball players [with consumer summary]. British Journal of Sports Medicine 2005 Feb;39(2):102-105.
2005.

199.  Yu ], Park D, Lee G. Effect of eccentric strengthening on pain, muscle strength, endurance, and
functional fitness factors in male patients with achilles tendinopathy. American journal of physical medicine
& rehabilitation. 2013;92(1):68-76.

200.  Yuruk ZO, Kirdi N, editors. The effects of radial extracorporeal shock wave therapy on subjective pain
and functionality in patients with lateral epicondylitis. Fizyoterapi Rehabilitasyon Conference: 15th Congress
of Advances in Physiotherapy; 2014; Ankara Turkey: Turkish Physical Therapy Association.

Swinton, Shim, Pavlova, Moss, Maclean, Greig, Parkinson, Morrissey, Alexander, Cooper (2021)


https://doi.org/10.31236/osf.io/y7sk6

Doi: 10.51224/SRXTV.155 | SportR yiv Preprint version 1

Supplementary file 7: Summary risk of bias of included studies

Risk of bias assessments were made for each outcome and time point in a study. The results presented here represent a summary, with the mode value selected.
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Mayer et al 2007 19| Unclear Unclear High risk High risk Unclear Unclear High risk
12\/([)c1(6:(?f;nack cral Low risk Low risk Unclear Unclear Low risk Low risk Low risk
11

?ﬁcGee ctal 1999 Unclear Unclear Unclear Unclear High risk Unclear High risk
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Author, Year sequence participants outcome . . Other bias
. concealment outcome bias reporting
generation /personnel assessment

?ﬁcQueen ctal 2020 High risk Unclear Unclear Unclear High risk Unclear High risk
Mel i 12
" 36 egati et al 2000 Unclear Unclear Unclear Unclear Unclear Unclear High risk
Menek et al 2019 114 | Low risk Low risk Unclear Unclear Low risk Unclear Unclear
i{ulhgan ctal 2016 Low risk Low risk Low risk Low risk Low risk Unclear High risk
T(}azhgul ctal 2018 Low risk Low risk Low risk Unclear Low risk Unclear Low risk
ggi};llz;ka ctal Low risk Low risk High risk Unclear Low risk Unclear High risk
Norregaard et al . . S
2007 115 Low risk Low risk Unclear Unclear Unclear Unclear High risk
Notarnicola ct al Not P plicable Not app licable High risk Unclear Unclear Unclear High risk
2014 119 (quast) (quast)
1N200W0tny ctal 2018 Low risk Unclear Low risk Low risk High risk Unclear High risk
1Oﬂlaussen ctal 2015 Low risk Low risk Low risk Low risk Low risk Low risk Low risk
stteras et al 2009 Low risk Low risk Unclear High risk Low risk Unclear Low risk
1®Z;teras ctal 2010 Low risk Low risk High risk High risk Low risk Unclear High risk
Eiavola ctal 2018 Low risk Low risk Low risk Low risk Low risk Low risk Low risk
Park et al 2010 125 Low risk Unclear Unclear Unclear Unclear Unclear High risk
zfarson etal 2012 Unclear Unclear High risk Unclear Low risk Unclear High risk
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Allocation . . Incomplete Selective .
Author, Year sequence participants outcome . . Other bias
. concealment outcome bias reporting
generation /personnel assessment
Pearson et al 2018 . . L . . . Do
. Low risk Low risk High risk Low risk Low risk Low risk High risk
kg6 1202
E: goz et al 2020 Low risk Low risk Low risk Low risk Low risk Unclear Low risk
Egkyavas ctal 2016 Low risk Low risk High risk Low risk Unclear Unclear Low risk
ggizz;i\o/lermo ctal Low risk Unclear Low risk Low risk Unclear Low risk Low risk
12
Eftersen ctal 2007 Low risk Unclear Unclear Unclear Unclear Unclear High risk
P 12011 . . S . . .
. 3§3terson cra Low risk Low risk Unclear High risk Low risk Low risk Low risk
201 . . S . . .
Ejterson ctal 2014 Low risk Unclear Low risk High risk Low risk Low risk Low risk
limeni et al 2
E? imeni et al 2003 Unclear Unclear High risk Low risk Unclear Unclear Unclear
Praet et al 2019 13> | Low risk Low risk Low risk Low risk Low risk Unclear Low risk
Rabusi 1202 . . Lo S . . o
) S?busm et al 2020 Low risk Low risk High risk High risk Low risk Low risk High risk
R 1202
. 33 mon et al 2020 Unclear Unclear Low risk Low risk Low risk Unclear High risk
Reyh 1202 . . . S
. 38657 an et al 2020 Low risk Low risk Unclear Unclear Low risk Unclear High risk
Rhon et al 2014 1% | Low risk Low risk High risk Low risk Low risk Low risk Low risk
Rio et al 2017 140 Low risk Low risk Low risk Low risk Low risk Low risk High risk
Rodriguez-H . . . . . .
ocrguez-HIugUet | 1w risk Low risk Unclear Low risk Low risk Low risk Low risk
et al 2020 1
Rodriguez-H . 4 . . . .
odriguez-Huguet Low risk Low risk Unclear Low risk Low risk Low risk Low risk

et al 2020 142
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Allocation . . Incomplete Selective .

Author, Year sequence participants outcome . . Other bias
. concealment outcome bias reporting
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Roe et al 2005 143 No Data No Data No Data No Data No Data No Data No Data
Romero-Morales et . . . .
Al 2000 144 Unclear Unclear Unclear Unclear Low risk Low risk High risk
E;)mpe ctal 2007 Low risk Low risk Unclear Low risk Low risk Unclear Low risk
E;)mpe ctal 2008 Low risk Low risk Unclear Low risk Low risk Unclear Unclear
E;) mpe et al 2009 Unclear Low risk High risk High risk Low risk Unclear Low risk
E;)mpe ctal 2009 Low risk Low risk High risk Low risk Low risk Unclear Low risk
Roos et al 2004 149 Low risk Unclear Unclear Low risk Low risk Unclear Low risk
Rosety-Rodriguez Low risk Unclear Unclear Unclear Unclear Unclear High risk
et al 2006 130
zgrll'gaf;ato ctal Low risk Low risk High risk Low risk Low risk Unclear High risk
Scott et al 2019 152 Low risk Low risk High risk Low risk Low risk Low risk Low risk
iinbursa cral 2011 Low risk Unclear Unclear Unclear Low risk Unclear Low risk
Seven et al 2017 154 | Low risk Low risk High risk Low risk High risk Unclear Low risk
Sevier et al 2015 155 | Low risk Unclear High risk High risk High risk Unclear High risk
il 1 1
;)gil;?ge cra Unclear Unclear Unclear Unclear Unclear Unclear High risk
;)H(;;rlr;j gel etal Low risk Low risk High risk High risk Low risk Unclear Low risk
i k 201

ilsm sek etal 2013 Unclear Unclear Unclear Low risk Unclear Unclear Unclear
Slider et al 2013 15 | Low risk Unclear Low risk Low risk Low risk Unclear Unclear
Smidt et al 2002 190 | Low risk Low risk High risk High risk Low risk Unclear Low risk
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Allocation . . Incomplete Selective .

Author, Year sequence participants outcome . . Other bias
. concealment outcome bias reporting
generation /personnel assessment
ggfgrlkglerg ctal Unclear Low risk Low risk Low risk Low risk Unclear Low risk
stasinopoulos 2013 | o ik High risk High risk Low risk Low risk Unclear High risk
Stasinopoulos et al | Not z%pphcable Not apphcable Unclear Low risk Low risk Unclear High risk
20006 163 (quasi) (quasi)
Stasinopoulos et al Not gpphcable Low risk High risk Low risk Unclear Unclear High risk
2009 1o4 (quasi)
Stasinopoulos etal | Not P plicable Not app licable Low risk Low risk Low risk Unclear High risk
2010 165 (quasi) (quasi)
igis;nl(zépoulos ctal Low risk Unclear Low risk Low risk Low risk Unclear High risk
Zng;?j: on ctal Low risk Unclear High risk Low risk High risk Unclear Low risk
zgz)r;gll(z;ﬂas ctal Low risk Low risk High risk Low risk Unclear Unclear Unclear
igzrggl zzﬂas ctal Low risk Low risk Low risk Low risk Low risk Unclear Low risk
zgeltgnlc;lgrmk ctal Low risk Low risk Low risk Low risk Low risk Unclear Low risk
1S7tlevens ctal 2014 Unclear Unclear High risk High risk Unclear Unclear High risk
Struijs et al 2004 172 | Low risk Low risk High risk Low risk Low risk Unclear High risk
Svernlov etal 2001 - Not b plicable Not app licable Unclear Unclear Unclear Unclear High risk
173 (quasti) (quast)
202

:thran et al 2020 Low risk Unclear Low risk Low risk Low risk Unclear Low risk
Thijs et al 2017 17> Low risk Low risk Low risk Low risk Low risk Unclear Low risk
Tonks 2012 176 No Data No Data No Data No Data No Data No Data No Data
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Author, Year sequence participants outcome . . Other bias
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Tonks et al 2007 177 | Low risk Low risk Low risk High risk High risk Low risk Low risk
Tumilty et al 2012 . ) . . . . .
m?ml fyeta Low risk Low risk Low risk Low risk Low risk Low risk Low risk
ilty et al 201
;];;lml ty et al 2016 Low risk Low risk Low risk Low risk Low risk Low risk Low risk
Turgut et al 2017 18 | Low risk Unclear Unclear Unclear High risk Unclear Low risk
Tyler et al 2010 181 | Unclear Unclear Unclear Low risk Unclear Unclear High risk
11és-C . . . . . . . . .
ZaZ (?18 3 1:; FASCOSAEE | ow risk Low risk Low risk High risk Low risk Low risk High risk
list 202
?;z;n Der Vlist 2020 Low risk Low risk High risk Low risk Low risk Low risk Low risk
nArk 12016 . ) . . .
:;j rketa Low risk Low risk Low risk Unclear Unclear Low risk Low risk
Vinuesa-Montoya Low risk Low risk High risk Low risk Low risk Low risk Low risk
et al 2017 185
Visnes et al 2005 186 | Low risk Low risk High risk Low risk Unclear Unclear Unclear
Vuvan et al 2019 187 | Low risk Low risk High risk High risk Low risk Low risk Low risk
1th 12004
}Za thereta Unclear Unclear Unclear Unclear Low risk Unclear Unclear
1 . . . . . .
gg?)r;:;l cta Low risk Low risk Low risk Low risk Low risk Unclear Low risk
1201
}Xegener ctal 2016 Low risk Low risk High risk Low risk Low risk Unclear High risk
Wen et al 2011 191 Unclear Unclear Low risk Unclear High risk Unclear High risk
12002 . . .
Xerner et al 200 Low risk Unclear Unclear Unclear Unclear Unclear High risk
ied t al . . . .
;)((/)116 . r?;nn e Low risk Low risk Unclear Unclear Unclear Unclear High risk
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generation /personnel assessment
Y 1 1 . . .
5 glzg?i areta Low risk Unclear Unclear Unclear Unclear Unclear High risk
Yeldan et al 200919 | Low risk Unclear Unclear Unclear Unclear Low risk Low risk
Yell 12011
) gf and et al 20 Low risk Low risk High risk Low risk Low risk Unclear Low risk
Yerlik: 12018 . . . . .
me ritkaya cta Low risk Unclear Low risk Low risk Unclear Unclear High risk
Young et al 2005 18 | Unclear Unclear High risk Low risk High risk Unclear High risk
Yu et al 2013 19 Low risk Low risk Low risk Unclear Low risk Unclear Unclear
Yuruk et al 2014 200 | Low risk Low risk Unclear Unclear Low risk Unclear Unclear
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