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 t OBJECTIVE: To identify and describe the psycho-
logical and psychosocial constructs and outcome 
measures used in tendinopathy research.

 t DESIGN: Scoping review.

 t LITERATURE SEARCH: We searched the PubMed, 
EMBASE, Scopus, Web of Science, PEDro, CINAHL, 
and APA PsychNet databases on July 10, 2021, for all 
published studies of tendinopathy populations measuring 
psychological and psychosocial factors.

 t STUDY SELECTION: Studies using a clinical diag-
nosis of tendinopathy or synonyms (eg, jumper’s knee 
or subacromial impingement) with or without imaging 
confirmation.

 t DATA SYNTHESIS: We described the volume, nature, 
distribution, and characteristics of psychological and psy-
chosocial outcomes reported in the tendinopathy field.

 t RESULTS: Twenty-nine constructs were identified, 
including 16 psychological and 13 psychosocial constructs. 

The most frequently-reported constructs were work-
related outcomes (32%), quality of life (31%), depression 
(30%), anxiety (18%), and fear (14%). Outcome measures 
consisted of validated and nonvalidated questionnaires 
and 1-item custom questions (including demographics). 
The number of different outcome measures used to as-
sess an individual construct ranged between 1 (emotional 
distress) and 11 (quality of life) per construct. 

 t CONCLUSION: There was a large variability in 
constructs and outcome measures reported in tendi-
nopathy research, which limits conclusions about the 
relationship between psychological and psychosocial 
constructs, outcome measures, and tendinopathies. 
Given the wide range of psychological and psychosocial 
constructs reported, there is an urgent need to develop a 
core outcome set in tendinopathy. J Orthop Sports Phys 
Ther 2022;52(6):375-388. doi:10.2519/jospt.2022.11005

 t KEY WORDS: pain, psychology, tendinopathy/
tendinitis
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P
sychological and psychosocial factors are determinants of 
health, and they are associated with poor recovery in those 
with musculoskeletal conditions.49 Psychological factors 
such as pain-related fear, catastrophizing, self-efficacy, and

personality traits influence the experi-
ence of pain.23,80,105,108,148 These factors 
are important prognostic indicators, 
treatment effect modifiers, or mediators 
of recovery of health across a range of 
musculoskeletal conditions and general 
disorders.12,29,41,67,101,146,147,156 Psychosocial 
factors such as quality of life, employ-
ment, education, and social support are 
also prognostic indicators for musculo-
skeletal pain, but they have been scarcely 
investigated in tendinopathy.73,88,112,171,181 
For this review, we distinguished factors 
as either psychological or psychosocial 
constructs. 

Exercise is the nonsurgical treatment 
of choice for tendinopathy.125 Exercise in-
terventions such as the Silbernagel con-
centric/eccentric program151 and heavy 
slow resistance training16 are associated 
with improved clinical outcomes in indi-
viduals with lower limb tendinopathy.117 
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However, exercise is not a panacea: there 
are modest effects when comparing ex-
ercise to nonexercise interventions.86 
Studies evaluating exercise interventions 
have focused on the contribution of ten-
don structure or exercise parameters (eg, 
mode of contraction and exercise inten-
sity) and their relationship to outcomes. 
However, evidence is conflicting about 
which exercise type or intensity is asso-
ciated with superior outcomes in tendi-
nopathy.24,36,95,115 The long-held belief that 
improved clinical outcomes are associat-
ed with structural alterations following 
exercise interventions in tendinopathy 
is not supported.60,128,172 These findings 
highlight the need to view tendinopathy 
from a multidimensional biopsychosocial 
perspective.

A recent systematic review159 has found 
a weak-to-moderate association between 
psychological factors and pain, disability, 
and physical functional outcome in tendi-
nopathy. The importance of psychological 
and psychosocial factors in tendinopathy 
has also been recently recognized by the 
International Consensus on Tendinopa-
thy Group (ICON tendinopathy). The 
ICON tendinopathy consensus defined 
core outcome domains via a Delphi con-
sensus study involving health care pro-
fessionals and patients.168 Psychological 
factors were included as 1 of the 9 core 
health-related outcome domains to assess 
tendinopathy clinical trials following the 
Delphi process.

While tendinopathy-specific outcome 
measures exist for many of the identified 
core outcomes (eg, function, disability, 
or pain), there is a lack of agreement on 
the most appropriate psychological out-
come measures for tendinopathy. The 
Achilles tendinopathy consensus group 
(ICON Achilles, a subgroup of COS ten-
dinopathy) only identified 3 studies in a 
recent systematic review that assessed 
psychological factors within prospective 
studies.71 Unfortunately, psychological 
and psychosocial are sometimes used in-
terchangeably in the literature, making it 
difficult to interpret which factor is under 
investigation. The ICON Psych Working 

Group was tasked with identifying psy-
chological and psychosocial outcomes 
that have been used in tendinopathy 
research. 

The ICON Psych Working Group’s work 
will inform a subsequent Delphi study ask-
ing patients, clinicians, and researchers 
about the most important psychological 
and psychosocial constructs and outcome 
measures in tendinopathy. Future research 
should investigate the validity of existing 
psychological and psychosocial outcome 
measures in a tendinopathy-specific popu-
lation to inform their use in research and 
clinical practice. These steps will build on 
the recommendations of ICON 2019 and 
facilitate more targeted interventions for 
this challenging musculoskeletal condi-
tion. Consequently, the aim of this scoping 
review was to outline the evidence con-
cerning psychological and psychosocial 
outcomes in tendinopathy research. Due 
to the exploratory and descriptive nature 
of the question, a scoping review was the 
most appropriate review methodology to 
address the research question.11

METHODS

T
he general purpose of scoping 
reviews is to identify and map the 
available evidence.124,136,163,164 This 

aligns with the objectives of the ICON 
Psych Working Group. The study selec-
tion process is reported using the Pre-
ferred Reporting Items for Systematic 
reviews and Meta-Analyses extension 
for Scoping Reviews (PRISMA-ScR) 
Checklist.164 

Design 
The scoping review was informed by 
the framework recommended by the Jo-
anna Briggs Institute.83 The framework 
provides guidance for the review pro-
cess, including an initial identification 
of the research question and relevant 
studies, data extraction, presentation, 
and interpretation of results.124,164 The 
scoping review followed the established 
5-stage process as outlined by Arksey and 
O’Malley.11

Stage 1: Identifying the Research Questions
Literature searches and multidisciplinary 
discussions were undertaken within the 
ICON Psych Working Group to inform 
and identify the research questions. Us-
ing a concept (psychological/psychosocial 
factors and outcome measures) and target 
population (tendinopathy), we formulated 
4 broad research questions to guide the de-
velopment of the scoping review as follows.
(1) Report all constructs and outcome 

measures used to assess psychologi-
cal factors in tendinopathy research.

(2) Report the frequency of all constructs 
and outcome measures used to assess 
psychological factors in tendinopathy 
research.

(3) Report all constructs and outcome 
measures used to assess psychosocial 
factors in tendinopathy research.

(4) Report the frequency of the con-
structs and outcome measures used 
to assess psychosocial factors in ten-
dinopathy research.

Stage 2: Identifying Relevant Studies 
An a priori decision was made to include a 
broad range of psychological and psycho-
social constructs and the outcome mea-
sures used to evaluate these constructs 
that have been reported in the muscu-
loskeletal literature.54,116,166,181 Emotional, 
cognitive and behavioral factors were 
considered as psychological constructs, as 
previously defined by Linton and Shaw.108 
Psychosocial constructs considered were 
factors that align with the social determi-
nants of health as per the World Health 
Organization definition: “Conditions in 
which people are born, grow, work, live, 
and age, and the wider set of forces and 
systems shaping the conditions of daily 
life”.181 The final categorization was not 
set a priori as it was dependent on the 
number of papers that reported the same 
constructs. Examples of psychological and 
psychosocial constructs that were consid-
ered are as follows. 

Psychological Factors
• Emotional factors including, but not 

limited to, depression, distress, anxiety, 
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hypervigilance/somatization, stress, 
and anger

• Cognitive factors including, but not 
limited to, maladaptive beliefs, fear, 
kinesiophobia, catastrophizing, nega-
tive pain beliefs, and self-efficacy

• Behavioral factors including but not 
limited to avoidance, (negative) cop-
ing styles (negative), pain, or sleep 
interference 
Definitions of all relevant psychologi-

cal outcomes are outlined in SUPPLEMENTAL 

FILE 1.

Psychosocial Factors
• Quality of life
• Education
• Work-related constructs including in-

come, unemployment, type of work, 
full-time vs part-time employment, 
and return to work

• Place of residence urban versus rural
• Race and ethnicity
• Socioeconomic status
• Social capital and networks including 

social exclusion and social support

Inclusion Criteria
• Studies using a clinical diagnosis of 

tendinopathy or synonyms (eg, jump-
er’s knee or subacromial impingement) 
with or without imaging confirmation. 
The most commonly reported tendi-
nopathies in the scientific literature 
were the focus of this review, including 
the following:
○ Achilles 
○ Patellar 
○ Gluteal 
○ Hamstring 
○ Lateral elbow 
○ Rotator cuff 
○ Plantar heel 

• Participants >18 years old.
• A minimum sample of 10 participants 

with tendinopathy.
• All populations (ie, athletes, nonath-

letes, no restrictions on disease dura-
tion or any other factor).

• Any research design reporting quantifi-
able psychological or psychosocial out-
come measures, including randomized 

trials, observational (cohort and cross-
sectional) studies, and case series.

Exclusion Criteria
• Studies that selectively recruited par-

ticipants with tendon tears (partial or 
full thickness) or ruptures.

• Studies involving multiple musculo-
skeletal pathologies unless the tendi-
nopathy cohort could be disaggregated 
from the overall cohort.

• Abstracts or conference papers.
• Animal studies and in vitro experiments.
• Studies where the full-text version was 

not available.
The literature search was performed on 

July 10, 2021, by 2 authors of the working 
group (MP and SMC). The search strategy 
involved MeSH terms and free-text words 
for tendinopathy clinical diagnoses, psy-
chological factors, and psychosocial fac-
tors. The following online databases were 
searched: PubMed, EMBASE, Scopus, 
Web of Science, PEDro, CINAHL, and 
APA PsychNet. All identified articles were 
collected in Endnote and imported into 
Covidence (www.covidence.org). Dupli-
cates were removed using an inbuilt func-
tion in Endnote and manually screened 
by one of the reviewers (MP) before being 
exported into Covidence. A list of search 
terms based on psychological and psycho-

social factors defined previously is pro-
vided in TABLE 1.

Stage 3: Study Selection 
Titles and abstracts were evaluated by 
members of the ICON Psych Working 
Group. The working group split into pairs 
with each pair undertaking independent 
double screening of a proportion of the ab-
stracts. The same process was completed 
for full-text screening of studies that passed 
the first screening stage. After both screen-
ing steps, the core group (SMA, MP, PM, 
AM, and CS) met to resolve any disagree-
ments between the members of the broader 
ICON Psych Working Group. Additionally, 
the reference lists of the included full-text 
articles were examined to identify any fur-
ther relevant studies not previously been 
found by the electronic search. 

Stage 4: Data Extraction—Charting  
the Data
Data were extracted per the guidelines 
outlined by the Joanna Briggs Institute.83 
The data extraction sheet is provided in 
the APPENDIX. Specifically, author informa-
tion, type of study, tendon sites, age, sex, 
the type of psychological/psychosocial 
construct, and outcome measures were 
extracted. If possible, means (standard 
deviations) were extracted to support the 

TABLE 1
Search Constructs That Were Adapted  

for Each Search Strategy per  
Electronic Database

1. Tendinopathy 2. Psychological Constructs 3. Psychosocial Constructs

Tendinopathy OR bursitis OR rotator 
cuff OR shoulder impingement 
syndrome OR subacromial 
impingement OR elbow tendi-
nopathy OR tennis elbow OR lateral 
epicondyl* OR gluteal tendin* OR 
greater trochanteric pain syndrome 
OR gluteal bursitis OR trochanteric 
bursitis OR lateral hip pain OR 
jumper’s knee OR patellar tendin* 
OR achilles tendon OR tendoachil-
les OR Plantar fasc* OR heel pain

Psychological OR psycholog* 
response/ readiness/ distress OR 
mental health OR 

anxiety OR depression OR depressive 
disorder OR mood disorders 
OR fear OR fear of reinj* OR 
fear-avoidance OR kinesiophob* 
OR wakefulness OR vigilance OR 
hypervigilance OR stress OR emo-
tions OR emotional distress OR 
catastrophi* OR self efficacy OR 
adaptation, psychological OR cop-
ing OR resilience OR self concept 
OR self-esteem OR optimism

Social support OR motivation OR so-
cial behaviour OR attitude OR goal 
setting OR perception OR mindful-
ness OR well-being OR empathy 
OR compassion OR education OR 
trust OR communication

social class OR socioeconomic status 
OR culture OR ethnicity OR ethnic 
groups OR employment OR urban 
OR rural

Full search #1 AND (#2 OR #3)
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narrative synthesis. Given the iterative 
nature of scoping reviews, if additional 
data could be charted and extracted dur-
ing this process, other categories of tables 
were added or table headings updated if 
needed. Data extraction was performed 
independently by the same pairs that un-
dertook study selection; the core group 
discussed disagreements. The extraction 
framework was piloted by members of 
the core group (SMA, MP, PM, AM, and 
CS) on a small sample of studies to ensure 
consistency of application of the coding 
framework prior to completing the data 
extraction. The core group (SMA, MP, 
PM, AM, and CS) resolved any questions 
arising during this piloting process, and 
the data extraction framework was re-
vised accordingly. 

Stage 5: Collating, Summarizing, and 
Reporting the Results
The aim was to report relevant informa-
tion on the volume, nature, distribution, 
and characteristics of published studies 
in psychological and psychosocial fac-
tors in tendinopathy. Consequently, a 
descriptive-analytical method was used 
by applying a common analytical frame-
work to all the primary research reports 
and collecting standard information on 
each study.11,91 Where appropriate, me-
dians were used to describe the central 
tendency of the extracted means to sup-
port the narrative synthesis. Results are 
presented as recommended by best prac-
tice using a map of the data in a logical, 
diagrammatic, or tabular form and/or in 
a descriptive format that aligned to the 
objectives and aim of the review.136

RESULTS

Study Selection and Characteristics
The electronic search identified 8923 
studies. After removing 958 duplicates, 
7965 records were screened on title and 
abstract, with 319 included for full-text 
review. Finally, 149 studies were included 
(FIGURE 1). Of the 149 studies, 36 studies 
were randomized controlled trials, 98 
observational (59 cohorts and 39 cross-

sectional) studies, 7 case series, 3 audits, 1 
repeated-measures design, 3 nonrandom-
ized controlled trials, and 1 chart review. 
Most studied tendon sites were rotator 
cuff tendinopathy (studies = 62: n = 7327), 
followed by the lateral elbow tendinopathy 
(n = 40: n = 3965), Achilles tendinopathy 
(n = 19; n = 1739), plantar heel pain (n = 
16: n = 935), and gluteal tendinopathy (n = 
7: n = 27980). The median number of par-
ticipants was 68, and the total number of 
participants with tendinopathy in the 149 
studies was 42 046. Age was reported in 
119/149 (80%) studies, with a mean age of 
48 years. The average duration of symp-
toms was 19 months reported in 52/149 
(35%) studies. The remaining studies re-
ported symptoms as categories, reported 
median values, or did not report duration 
at all. Further details relating to the char-
acteristics of the studies are outlined in 
SUPPLEMENTAL FILE 2. 

Psychological Factors
Anxiety Anxiety was investigated in 27/149 
(18%) studies. The most common outcome 
measure was the Hospital and Anxiety De-

pression Scale (HADS) reported in 14/26 
(54%) studies.1,5-7,32,38,39,76,84,139,140,179,180 The 
HADS was originally developed as a self-
report instrument to detect and measure 
the severity of depression and anxiety.184 
It has 2 separate subscales for anxiety and 
depression and has been used extensively 
with psychiatric, medical, rheumatologi-
cal, and chronic pain patients (16). The 
HADS (15) comprises 14 items (7 items 
for depression and 7 items for anxiety) 
rated on a 4-point scale from 0 (absence) 
to 3 (extreme) with a total score of 42 (21 
per subscale). A total score is generated for 
each anxiety and depression subscale, with 
higher scores indicating a higher level of 
anxiety or depression. The median anxi-
ety score across 12 studies that reported 
means was 5.8/21 (range: 3-9.2). Tendon 
sites using the HADS varied: lateral elbow 
tendinopathy (n = 4), rotator cuff tendi-
nopathy (n = 4), gluteal tendinopathy (n 
= 2), plantar heel pain (n = 2), and Achil-
les tendinopathy (n = 2). Five studies used 
the Depression, Anxiety and Stress Scale–
Short Form (SF) 21 (DASS-21).44,46,47,79,130 
The median DASS score of 4 studies 

FIGURE 1. Preferred Reporting Items for Systematic Reviews and Meta-Analyses flowchart.
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reporting the mean was 4.2 (range: 3.8-
12.20). The remaining studies used the 
Pain Anxiety Symptom Scale,51,127,144 Symp-
tom Check List-90,167 Four-Dimensional 
Questionnaire,96 MASS Mood Scale,142 a 
single question from the Outcome Evalu-
ation Questionnaire,113 and a chart-based 
diagnosis.135 
Depression Depression was investigated 
in 34/149 (23%) studies. The HADS was 
the most used outcome measure, reported 
in 12/34 (35%) studies.1,5-7,32,76,84,121,139,140,178,179 
The median of HADS mean score across 
studies was 3.9/21, with a range between 
1.7 and 6.2. Tendon sites using the HADS 
varied: rotator cuff tendinopathy (n = 
4), Achilles tendinopathy (n = 2), lateral 
elbow tendinopathy (n = 2), gluteal ten-
dinopathy (n = 2), patellar tendinopathy 
(n = 1), and plantar heel pain (n = 1). The 
Beck Depression Inventory was used in 
6 studies.4,59,74,97,122,134 The mean score was 
specified in 4/6 studies. The median Beck 
Depression Inventory score across the 
studies was 10.2, ranging between 4.6 and 
16.3. Tendon sites using the Beck Depres-
sion Inventory rotator cuff tendinopathy 
(n = 4), lateral elbow tendinopathy (n = 1), 
and plantar heel pain (n = 1). The Depres-
sion, Anxiety, and Stress Scale was used 
in 5 studies, and the median of reported 
mean scores was 7.2 (range: 6.4-9.9; n = 
4).44,46,47,79,130 The remaining studies used 
the Centre for Epidemiological Studies–
Depression Scale (n = 3), Patient Health 
Questionnaire (n = 2), Four-Dimensional 
Symptom Questionnaire (n = 1), EuroQol 
5-Dimension (EQ-5D) depression anxiety 
scale (n = 1), Outcome Evaluation Ques-
tionnaire (2 valid questions) (n = 1), and 
chart-based diagnosis (n = 1). 
Catastrophizing Catastrophizing was in-
vestigated in 15/149 (10%) studies. The 
most common outcome measure was the 
Pain Catastrophizing Scale reported in 
14/15 (93%) studies.31,38,43,53,68,74,76,79,84,98,130,134 
The catastrophizing pain scale is a 13-item 
self-report measure designed to assess 
catastrophic thinking related to pain. The 
Pain Catastrophizing Scale has several 
subscales: 3 items measuring magnifica-
tion, 4 items measuring rumination, and 

6 items measuring helplessness. The 13 
items are rated on a 5-point Likert scale 
from 0 (not at all) to 4 (all the time). A 
total score of 30 indicates a clinically rel-
evant level of catastrophizing.160 The mean 
score was specified in 12/14 studies. The 
median score of means across studies was 
13.6 with a range between 5 and 30. Ten-
don sites using the Pain Catastrophizing 
Scale varied: gluteal tendinopathy (n = 5), 
lateral elbow tendinopathy (n = 3), rota-
tor cuff tendinopathy (n = 2), Achilles 
tendinopathy (n = 3), and plantar heel 
pain (n = 1). The other remaining study 
used the Pain-Related Self Statement 
Scale.69 
Fear The psychological construct fear 
was investigated in 22/149 (13%) stud-
ies. The most common outcome measure 
reported was the Tampa Scale of Kinesio-
phobia (TSK), reported in 16/20 (75%) 
studies.15,31,38-40,42,43,61,62,77,118,121,140,141,150,151 The 
TSK is a 17-item scale used to subjectively 
measure fear of movement and unhelp-
ful beliefs about pain. The scale is based 
on the model of fear avoidance, fear of 
work-related injury, and fear of reinjury. 
The TSK has 17 items rated on a 4-point 
Likert-type scale.63,170 The scale consists 
of 2 subscales: a harm factor and an ac-
tivity avoidance factor. Total score ranges 
from 17 to 68, with a cutoff score of 37 
or over being considered a high score.170 
Tendinopathy groups using the TSK var-
ied: Achilles tendinopathy (n = 6), lateral 
elbow tendinopathy (n = 5), gluteal tendi-
nopathy (n = 2), rotator cuff tendinopa-
thy (n = 1), plantar heel pain (n = 1), and 
patellar tendinopathy (n = 1). The long-
form TSK was used in 10 studies, while 
the SF TSK was reported in the remain-
ing 6 studies.15,31,38-40,141 The median score 
of means from the long-form TSK across 
the studies was 32, with scores ranging 
from 26.9 to 38.7, whereas the median 
of the SF was 36.6 (range: 24.3-37.2; n = 
3). Four studies used the Fear Avoidance 
Beliefs Questionnaire with mean scores 
of 14 for the physical activity subcom-
ponent, while a mean score of 17 was re-
ported for the work subscale.68,70,99,102 The 
remaining study exploring fear as a psy-

chological construct used a single ques-
tion taken from the Pain and Impairment 
Relationship Scale.113 
Mental Health Mental health outcomes 
were reported in 14/149 (9%) studies. 
The most common outcome measure 
was the SF-36 measured in 9/14 (64%) 
studies.2,3,46,48,58,59,82,161,183 The remaining 
studies used the SF-12 (n = 3)132,153,158 and 
the SF-8.102 Developed by RAND in 1992, 
the SF-36 is a 36-question survey derived 
from the Medical Outcomes Study, a mul-
tiyear study to explain variations in pa-
tient outcomes.173 Scores for each domain 
range from 0 to 100, with a higher score 
defining a more favorable health state. 
The median of SF-36 means was 51.7, 
with a range of scores between 41.2 and 
79.3 (n = 8), and the median of the SF-12 
was 51.9 (range: 43.8-56.6; n = 4) Men-
tal health was explored across a range of 
tendon sites, with SF-36 used in 1 study 
in individuals with Achilles tendinopathy, 
3 studies in individuals with plantar heel 
pain, 3 studies in individuals with rotator 
cuff tendinopathy, and 2 studies in indi-
viduals with lateral elbow tendinopathy. 
Self-Efficacy Self-efficacy was reported in 
12/149 studies (8%). The most common 
outcome measure was the Pain Self- Ef-
ficacy Questionnaire, reported in 6/12 
(50%) of the studies.29,120,130,139,141,143 The 
Pain Self- Efficacy Questionnaire is used 
to assess confidence in performing activi-
ties while in pain. Participants rate how 
confidently they can perform activities 
described on a 7-point Likert scale, rang-
ing from 0 (not at all confident) to 6 (com-
pletely confident). Total scores range from 
0 to 60, where higher scores reflect stron-
ger self-efficacy beliefs.126,162 The median 
of reported means across these studies 
was 47.7, with a range of scores between 
37.0 and 50.0. Tendon sites using the 
Pain Self-Efficacy Questionnaire varied: 
Achilles tendinopathy (n = 1), gluteal ten-
dinopathy (n = 3), rotator cuff tendinopa-
thy (n = 2), and patellar tendinopathy (n = 
1). The remaining studies used a General 
Self-Efficacy Scale and109,110 Chronic Pain 
Self-Efficacy Scale,61 while the remaining 
2 studies used 7-point ordinal scales.26,100 
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Stress Six studies 6/149 (4%) investi-
gated the role of stress in tendinopathy. 
The most common outcome measure for 
this construct was the stress component 
of the Depression, Anxiety and Stress 
Scale–SF (DASS-21), used in 5 (83%) 
studies.44,46,47,79,130 The DASS-21 is a set of 3 
self-report scales designed to measure the 
emotional states of depression, anxiety, 
and stress. Each of the 3 DASS-21 scales 
contains 7 items, divided into subscales 
with similar content. Each component 
is assessed using a 4-point Likert scale 
ranging from 0 to 3. Recommended cut-
off scores for conventional severity labels 
(normal, moderate, and severe) are de-
scribed in the literature.111 A higher score 
on the DASS-21 indicates greater sever-
ity or frequency of negative emotional 
symptoms. Four studies explored stress in 
individuals with plantar heel pain, while 
the remaining study by O’Leary et al130 ex-
plored the role of stress in rotator cuff ten-
dinopathy. The median of reported means 
across these studies was 10.3, with a range 
of scores between 8.5 and 15.7. Finally, 1 
study175 measured perceived stress in in-
dividuals with upper extremity tendinopa-
thy using a Job Content Questionnaire.
Emotional Distress Emotional distress 
was reported in 3/149 (2%) studies, all 
of which were performed in cohorts with 
rotator cuff tendinopathy.25,26,57 All studies 
used the Hopkins Symptom Checklist with 
mean scores being reported in 2 of the 3 
studies; means ranged from 1.43 to 1.60. 
Other Psychological Variables Other 
psychological variables that were re-
ported across the studies included soma-
tisization, perfectionism, psychological 
symptoms, mood state, neuroticism, pa-
tient expectations, and burnout (SUPPLE-

MENTAL FILE 2).

Psychosocial Factors
Education Education level was reported in 
9/149 (6%) studies75,100,104,144,153,154,167,175,176 and 
years of education in 4 (3%, 4/145).45,46,122,123 
Education levels were mainly reported in 
categories.
Quality of Life Quality of life was re-
ported in 54/149 studies (36%). The 

SF-36 was the most commonly reported 
outcome measure reported in 20 stud-
ies (37%, 20/54), including lateral el-
bow tendinopathy (n = 4), rotator cuff 
tendinopathy (n = 8), plantar heel pain 
(n = 6), and Achilles tendinopathy (n = 
2). The SF-36 and the SF-12 (reported 
in n = 7 studies) are reported as general 
health/quality-of-life surveys report-
ing several subscales including a mental 
and social functioning subscale, which 
are reported in the “Mental Health” and 
“Other Psychosocial Outcomes” sections, 
respectively. The EuroQol, a 5-dimension 
quality-of-life scale, was used in 12/47 
studies (26%),28,35,36,38,68,84,100,114,120,131,140,178 
including studies on rotator cuff tendi-
nopathy (n = 6), Achilles tendinopathy 
(n = 2), lateral elbow tendinopathy (n = 
1), plantar heel pain (n = 1), and gluteal 
tendinopathy (n = 2). 

Of the 7 studies that reported means, 
the median of the mean index scores of 
the EuroQol was 0.7/1 (range: 0.5-0.7; 
n = 7). Other quality-of-life question-
naires included EQ-5D visual analog 
scale that ranged from 65.8 to 73/100 
(n = 2), EQ-5D 3L (n = 1), World Health 
Organization Quality of Life (n = 3), Ro-
tator Cuff Quality of Life (n = 2), Dis-
abilities of the Arm, Shoulder and Hand 
(DASH)–Quality of Life (n = 1), Gothen-
burg Quality of Life (n = 1), Assessment 
of Quality of Life (n = 1), Foot and Ankle 
Outcome Score Quality of life component 
(n = 1), Western Ontario Osteoarthritis of 
the Shoulder index (n = 1), and The West-
ern Ontario Rotator Cuff (n=1). 
Work-related outcomes Work-related 
outcomes were reported by 49/149 studies 
(33%). Nine studies (18%) reported physi-
cal strain at work.9,66,72,74,75,92,103,104,145 Types 
of physical strain included data on heavy 
loading and awkward postures measured 
with the Physical Workload Questionnaire 
(n = 2),9,72 physical exposure measured 
with by trained ergonomic analysts (n = 
1),66 and categories of physical strain for 
example none, low, medium, high strain,75 
or lifting of heavy versus light loads.92 
Twelve studies (25%) reported psycho-
social work factors that were assessed 

with the Karasek Job Content Question-
naire.10,18,19,22,27,72,75,122,154,174,176 The Karasek 
Job Content Questionnaire produces work 
factor outcomes including job demands, 
decision latitude, social support, and job 
insecurity.87 Duration of sick leave was 
reported by 7 studies34,37,92,93,129,133,169 and 
return to work by 2 studies.8,14 Employ-
ment status was reported in 8/49 (16%) 
studies.37,52,89,93,144,157,165,175 The majority 
(>50%) of participants were currently 
employed, either full time (range: 62%-
81%) or part time (range: 9%-15%). 
Employment type was reported in 9/49 
(18%) studies.17,18,27,68,85,89,106,119,123 Employ-
ment status and type of employment were 
presented descriptively, and as such, the 
vast majority of studies had not listed a 
description of the outcome or assessed 
these outcomes with a validated ques-
tionnaire. Examples of other work-relat-
ed outcomes are job satisfaction, working 
ability, barriers to return to work, and sick 
leave benefits. All work-related outcomes 
can be found in SUPPLEMENTAL FILE 2. An 
overview of the psychological constructs 
for each domain is outlined in FIGURE 2.
Other Psychosocial Variables Other psy-
chosocial variables that were reported 
included smoking status (n = 4), social 
functioning (n = 4), and emotional func-
tioning (n = 3) - subscale of the SF-36, 
marital status (n = 2), confidence and so-
cial interaction scales of the DASH (n = 
2), relations with other people measured 
with the SF - Brief Pain Inventory (n = 2), 
indigenous language (n = 1), and hobbies 
and activities (n = 1), sleep quality (n = 1), 
and coping strategies (n = 1). The median 
of social functioning means was 51.9/100 
with a range from 43.8 to 56.6 (n = 4), 
and emotional role functioning ranged 
from 66.7 to 67.5/100 (n = 2). 

DISCUSSION

O
ur scoping review aimed to de-
scribe the psychological and psy-
chosocial constructs and outcome 

measures that have been used in tendi-
nopathy research. Twenty-nine common 
constructs were identified: 16 psychologi-
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cal and 13 psychosocial. Psychological 
outcomes were more commonly report-
ed, specifically, depression (30%), anxi-
ety (18%), and fear (14%). Work-related 
outcomes were the most common psy-
chosocial outcome (in 32% of studies). 
Outcome measures consisted of validat-
ed and nonvalidated questionnaires and 
1-item custom questions or data were 
simply reflected by self-reported demo-
graphics. The number of outcome mea-
sures used to measure psychological and 
psychosocial constructs ranged between 
1 (emotional distress) and 11 (quality 
of life) per construct. Large variability 
in constructs and outcome measures is 
likely to limit data pooling and conclu-
sions about the relationships between 
psychological and psychosocial outcome 
measures with tendinopathy. 

Measuring psychological factors in 
people with musculoskeletal conditions 

is important, but currently, most evi-
dence arises from conditions other than 
tendinopathy. Depressive symptoms are 
related to higher levels of pain intensity, 
more functional limitation and disability, 
and worse prognosis,13,137 and they predict 
the transition from acute to persistent in 
individuals with low back pain and neck 
pain.107,138 Pain catastrophizing is associ-
ated with worsening physical disability, 
higher health care costs, and the amplifi-
cation of pain sensitivity among patients 
with low back pain and joint pain.55,56 
Fear avoidance beliefs (kinesiophobia) 
are predictive of developing chronic low 
back pain,64,65,94,149 poor work-related 
outcomes,81,177 reduced function,78,155 and 
higher health care use.90 In tendinopa-
thy, the current evidence is limited to 
cross-sectional studies outlining the rela-
tionship between psychological and psy-
chosocial outcomes and the presence or 

severity of tendinopathy. A systematic re-
view159 investigated the strength of asso-
ciation between psychological factors and 
clinical outcome in tendinopathy. There 
was low to very low certainty evidence 
for an association between psychologi-
cal factors and greater self-reported pain 
and disability as well as impaired physi-
cal function in people with tendinopathy. 
There was low to very low certainty evi-
dence for an association between higher 
levels of self-efficacy and lower levels of 
pain intensity.159 By highlighting current 
practices and limitations related to the 
measurement of these outcomes in ten-
dinopathy, we are taking steps toward 
developing this priority research area for 
tendinopathy. 

Although it is tempting to make direct 
comparisons between the baseline values 
for the various psychological and psycho-
social outcomes reported in the review 

FIGURE 2. Psychological outcome measures per domain. EQ-5D, EuroQol 5-Dimension; OEQ, Outcomes and Experiences Questionnaire; PROMIS, Patient-Reported Outcome 
Measure Information System.
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for people with tendinopathy to values re-
ported in the literature for other muscu-
loskeletal disorders, we urge caution. The 
psychological and psychosocial outcome 
measures reported in our review have not 
yet undergone psychometric evaluation 
in a population with tendinopathy. The 
outcome measures outlined in the review 
have been evaluated with participants 
with multiple pain sites (eg, widespread 
pain, headache, and leg pain), osteoar-
thritis, or in a population with persistent 
low back pain.30 The measurement prop-
erties of an instrument are population 
specific and context specific, and they 
should be assessed before use in clinical 
research and practice in specific popula-
tions,50 limiting direct comparisons with 
a tendinopathy population. 

Implications of Findings
The recent international tendinopathy 
consensus group (ICON tendinopathy) 
has included psychological factors as 1 of 
the 9 core domains for tendon research.168 
Our scoping review highlighted sparse 
reporting of psychological and psycho-
social factors in tendinopathy studies 
and the use of varied outcome measures. 
The issue of heterogeneity of outcome 
reporting highlights the need to develop 
and apply core outcome sets in future 
tendinopathy trials. Further, outcome 
measures of core outcome sets should 
adequately meet the criteria of truth (ie, 
validity), discrimination (ie, reliability 
and sensitivity to change), and feasibility 
(ie, be applied and interpreted easily) in 
order to be meaningful and relevant for 
clinicians and researchers alike.20 

Developing a Core Outcome Set  
for Tendinopathy
We propose using a stepwise approach, 
the first step is to develop consensus 
on what constructs/domains to measure 
and report in future tendinopathy effec-
tiveness studies. This consensus process 
is to be conducted using a modified Del-
phi method online survey to determine 
the core outcome set domains that are 
important to key stakeholders (patients, 

health care practitioners, and research-
ers). The domains then will be prioritized 
for their level of importance for clinical 
trials.182 After a core outcome set is estab-
lished, the working group will systemati-
cally assess the psychometric/clinimetric 
properties of the selected outcome mea-
sures to measure the core outcomes. 
Studies are only as credible as their out-
come measures21; hence, to ensure cred-
ibility, the outcome measures must be 
validated in specific tendinopathy popu-
lations.50 Establishing a core outcome set 
may lead to future research investigating 
whether psychological factors are prog-
nostic factors, treatment effect modifiers, 
or mediators of recovery.12,41,156 This may 
assist in identifying individuals with ten-
dinopathy who may be at risk of poorer 
rehabilitation outcomes. Ultimately, this 
process will help inform clinical practice 
by identifying psychological factor(s) 
to consider or even address as part of 
a treatment intervention if it has been 
shown to mediate recovery. 

Strengths and Limitations
The scoping design allowed us to identify 
and map a broad and diverse topic. This 
is the largest and most comprehensive 
review using a collaborative approach on 
the topic of psychological and psycho-
social factors in tendinopathy. All study 
designs were eligible for inclusion in this 
scoping review. The entire screening pro-
cess was undertaken by 2 independent 
members of the ICON Psych Working 
Group.

A limitation is that data extraction 
was not conducted by 2 researchers but 
divided among members of the ICON 
Psych Working Group. Data were cross-
checked by members of the core group 
before syntheses commenced. The re-
view excluded tendon sites outside of 
the 7 sites defined (eg, peroneal), instead 
favoring the most common tendinopa-
thies in the scientific literature, as agreed 
a priori. We acknowledge the findings 
should not be extrapolated to all tendon 
sites. Case series with fewer than 10 par-
ticipants were excluded. There were no 

restrictions on the population or clini-
cal/diagnostic criteria, which may have 
biased our findings.

We intended to provide an overview of 
the psychological and psychosocial litera-
ture in tendinopathies, and not to provide 
guidance on which constructs or instru-
ments should be used in certain popu-
lations. Factors were set apart as either 
psychological or psychosocial factors by 
the steering committee, which may have 
led to reporting bias. The most common 
factors are individually reported, and 
raw data are provided in the supplemen-
tal files to minimize bias. Future studies 
should assess which psychological and 
psychosocial factors are important in 
research and clinical practice, account-
ing for diagnostic criteria and specific 
populations (eg, athletic vs nonathletic 
populations). The core group categorized 
factors, constructs, and measurement in-
struments to enable data synthesis, which 
is influenced by the core group’s back-
grounds, knowledge, and motivations. To 
minimize bias, all the raw data are avail-
able in SUPPLEMENTAL FILE 2.

CONCLUSION

W
e identified 16 psychological 
and 13 psychosocial constructs. 
Work-related outcomes were the 

most common psychosocial outcome, re-
ported in 32% studies. Quality of life (31%), 
depression (30%), anxiety (18%), and fear 
(kinesiophobia) (14%) were the most fre-
quently reported psychological outcomes. 
Between 1 and 11 instruments were used to 
measure each construct. t 

KEY POINTS
FINDINGS: 149 studies were included 
in the review. Most studied tendon 
sites were rotator cuff tendinopathy 
(studies = 62), followed by the lateral 
elbow tendinopathy (n = 40), the Achil-
les tendinopathy (n = 19), plantar heel 
pain (n = 16), and gluteal tendinopathy 
(n = 7). Our review identified 16 psy-
chological and 13 psychosocial con-
structs. Work-related outcomes were 
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the most common psychosocial out-
come, reported in 32% studies. Quality 
of life (31%), depression (30%), anxiety 
(18%), and fear (kinesiophobia) (14%) 
were the most frequently reported psy-
chological outcomes. Between 1 and 11 
instruments were used to measure each 
reported psychological or psychosocial 
construct. 
IMPLICATIONS: The recent international 
tendinopathy consensus group (ICON 
tendinopathy) has included psychologi-
cal factors as 1 of the 9 core domains for 
tendon research. Our scoping review 
highlighted sparse reporting of psy-
chological and psychosocial factors in 
tendinopathy studies and the use of var-
ied outcome measures. Future research 
should investigate the validity of new 
and existing psychological and psycho-
social outcome measures in a tendinop-
athy-specific population to inform their 
use in research and clinical practice.
CAUTION: Although it is tempting to make 
direct comparisons between the baseline 
values for the various psychological and 
psychosocial outcomes reported in the 
review for people with tendinopathy 
to values reported in the literature for 
other musculoskeletal disorders, we 
urge caution. The psychological and 
psychosocial outcome measures report-
ed in our review have not yet undergone 
psychometric evaluation in a population 
with tendinopathy.

STUDY DETAILS
AUTHORS CONTRIBUTIONS: The following au-
thors Sean Mc Auliffe, Melanie Plinsinga, 
Peter Malliaras, Adrian Mallows, and 
Carl Stubbs were involved in all aspects 
of the review and consequently the core 
authorship team. All five authors (myself 
included) contributed equally to the re-
view. It was agreed that equal authorship 
is attributed to this group followed the 
wider group as listed. I, Sean Mc Auliffe 
will remain the corresponding and first 
named author for referencing e.g. Mc 
Auliffe et al 2022.
DATA SHARING: The protocol for the review 
is available on Open Science Framework, 

a public, open-access repository (https://
osf.io/ugamz/?view_only=79aa5fb96e964
5b68f58dd4f1206f7f0).
PATIENT AND PUBLIC INVOLVEMENT: No pa-
tient and public representatives were 
involved in the scoping review process. 

REFERENCES

 1. Aben A, De Wilde L, Hollevoet N, et al. Tennis 
elbow: associated psychological factors. J 
Shoulder Elbow Surg. 2018;27:387-392. https://
doi.org/10.1016/j.jse.2017.11.033

 2. Akkurt E, Kucuksen S, Yılmaz H, Parlak S, Sallı 
A, Karaca G. Long term effects of high intensity 
laser therapy in lateral epicondylitis patients. 
Lasers Med Sci. 2016;31:249-253. https://doi.
org/10.1007/s10103-015-1841-3

 3. Akkurt HE, Kocabas H, Yilmaz H, et al. 
Comparison of an epicondylitis bandage with 
a wrist orthosis in patients with lateral epicon-
dylitis. Prosthet Orthot Int. 2018;42:599-605. 
https://doi.org/10.1177/0309364618774193

 4. Akyol Y, Ulus Y, Durmus D, et al. Effectiveness of 
microwave diathermy on pain, functional capac-
ity, muscle strength, quality of life, and depres-
sion in patients with subacromial impingement 
syndrome: a randomized placebo-controlled 
clinical study. Rheumatol Int. 2012;32:3007-3016. 
https://doi.org/10.1007/s00296-011-2097-2

 5. Alizadehkhaiyat O, Fisher AC, Kemp GJ, 
Frostick SP. Pain, Functional Disability, and 
Psychologic Status in Tennis Elbow. Clin J Pain. 
2007;23:482-489. https://doi.org/10.1097/
AJP.0b013e31805f70fa

 6. Alizadehkhaiyat O, Roebuck MM, Makki AT, 
Frostick SP. Pain, functional disability, psychologi-
cal status, and health-related quality of life in pa-
tients with subacromial impingement syndrome. 
Schumacher U, ed. Cogent Med. 2017;4:1406631. 
https://doi.org/10.1080/2331205X.2017.1406631

 7. Alizadehkhaiyat O, Roebuck MM, Makki AT, 
Frostick SP. Subacromial impingement syn-
drome: an electromyographic study of shoulder 
girdle muscle fatigue. J Electromyogr Kinesiol. 
2018;38:136-142. https://doi.org/10.1016/j.
jelekin.2017.12.001

 8. Arcand MA, O’Rourke P, Zeman CA, Burkhead Jr. 
WZ. Revision surgery after failed subacromial de-
compression. Int Orthop. 2000;24:61-64. https://
doi.org/10.1007/s002640000124

 9. Arcury TA, Cartwright MS, Chen H, et al. 
Musculoskeletal and neurological injuries associ-
ated with work organization among immigrant 
Latino women manual workers in North Carolina: 
immigrant Latino women manual workers. 
Am J Ind Med. 2014;57:468-475. https://doi.
org/10.1002/ajim.22298

 10. Arcury TA, Chen H, Mora DC, Walker FO, 
Cartwright MS, Quandt SA. The effects of work 
organization on the health of immigrant manual 
workers: a longitudinal analysis. Arch Environ 

Occup Health. 2016;71:66-73. https://doi.org/10.1
080/19338244.2014.955164

 11. Arksey H, O’Malley L. Scoping studies: to-
wards a methodological framework. Int J Soc 
Res Methodol. 2005;8:19-32. https://doi.
org/10.1080/1364557032000119616

 12. Artus M, Van Der Windt DA, Afolabi EK, et al. 
Management of shoulder pain by UK general prac-
titioners (GPs): a national survey. BMJ Open. 2017;7. 
https://doi.org/10.1136/bmjopen-2016-015711

 13. Bair M, Robinson R, Katon W, Kroenke K. 
Depression and pain comorbidity: a literature 
review. Arch Intern Med. Published online 2003. 
https://doi.org/10.1001/archinte.163.20.2433

 14. Balk ML, Hagberg WC, Buterbaugh GA, Imbriglia 
JE. Outcome of surgery for lateral epicondylitis 
(tennis elbow): effect of worker’s compensation. 
Am J Orthop (Belle Mead NJ). 2005;34:122-126; 
discussion 126.

 15. Barratt PA. A service evaluation and improve-
ment project: a three year systematic audit 
cycle of the physiotherapy treatment for lateral 
epicondylalgia. 2018:8. https://doi.org/10.1016/j.
physio.2017.09.001

 16. Beyer R, Kongsgaard M, Hougs Kjaer B, 
Ohlenschlaeger T, Kjaer M, Magnusson SP. Heavy 
slow resistance versus eccentric training as treat-
ment for Achilles tendinopathy: a randomized 
controlled trial. Am J Sports Med. 2015;43:1704-
1711. https://doi.org/10.1177/0363546515584760

 17. Bisset L, Smidt N, Van der Windt DA, et al. 
Conservative treatments for tennis elbow do 
subgroups of patients respond differently? 
Rheumatology. 2007;46:1601-1605. https://doi.
org/10.1093/rheumatology/kem192

 18. Bodin J, Ha C, Chastang JF, et al. Comparison 
of risk factors for shoulder pain and rotator cuff 
syndrome in the working population. Am J Ind 
Med. 2012;55:605-615. https://doi.org/10.1002/
ajim.22002 

 19. Bodin J, Ha C, Petit Le Manach A , et al. Risk 
factors for incidence of rotator cuff syndrome 
in a large working population. Scand J Work 
Environ Health. 2012;38:436-446. https://doi.
org/10.5271/sjweh.3285

 20. Boers M, Brooks P, Strand CV, Tugwell P. The 
OMERACT filter for outcome measures in rheu-
matology. J Rheumatol. 1998;25:198-199.

 21. Boers M, Kirwan JR, Wells G, et al. Developing 
core outcome measurement sets for clinical 
trials: OMERACT filter 2.0. J Clin Epidemiol. 
2014;67:745-753. https://doi.org/10.1016/j.
jclinepi.2013.11.013

 22. Bonde JP. Prognosis of shoulder tendonitis in 
repetitive work: a follow up study in a cohort of 
Danish industrial and service workers. Occup 
Environ Med. 2003;60:8e-88. https://doi.
org/10.1136/oem.60.9.e8

 23. Bongers PM, Kremer AM, ter Laak J. Are psy-
chosocial factors, risk factors for symptoms and 
signs of the shoulder, elbow, or hand/wrist?: a 
review of the epidemiological literature. Am J Ind 
Med. 2002;41:315-342. https://doi.org/10.1002/
ajim.10050



384 | june 2022 | volume 52 | number 6 | journal of orthopaedic & sports physical therapy

[ literature review ]
 24. Breda SJ, Oei EHG, Zwerver J, et al. Effectiveness 

of progressive tendon-loading exercise therapy in 
patients with patellar tendinopathy: a randomised 
clinical trial. Br J Sports Med. 2021;55:501-509. 
https://doi.org/10.1136/bjsports-2020-103403

 25. Brox JI, Brevik JI. Prognostic factors in patients 
with rotator tendinosis (stage II impingement 
syndrome) of the shoulder. Scand J Prim 
Health Care. 1996;14:100-105. https://doi.
org/10.3109/02813439608997078

 26. Brox JI, Brevik JI, Ljunggren AE, Staff PH. 
Influence of anthropometric and psychological 
variables pain and disability on isometric endur-
ance of shoulder abduction in patients with rota-
tor tendinosis of the shoulder. Scand J Rehabil 
Med. 1996;28:193-200.

 27. Bugajska J, Żołnierczyk-Zreda D, Jędryka-Góral 
A, et al. Psychological factors at work and 
musculoskeletal disorders: a one year prospec-
tive study. Rheumatol Int. 2013;33:2975-2983. 
https://doi.org/10.1007/s00296-013-2843-8

 28. Butt U, Whiteman A, Wilson J, Paul E, Roy B. 
Does arthroscopic subacromial decompression 
improve quality of life. Annals. 2015;97:221-
223. https://doi.org/10.1308/00358841
4X14055925061478

 29. Chester R, Jerosch-Herold C, Lewis J, Shepstone 
L. Psychological factors are associated with the 
outcome of physiotherapy for people with shoul-
der pain: a multicentre longitudinal cohort study. 
Br J Sports Med. 2018;52:269-275. https://doi.
org/10.1136/bjsports-2016-096084

 30. Chiarotto A, Falla D, Polli A, Monticone M. 
Validity and responsiveness of the Pain Self-
Efficacy Questionnaire in patients with neck 
pain disorders. J Orthop Sports Phys Ther. 
2018;48:204-216. https://doi.org/10.2519/
jospt.2018.7605

 31. Chimenti RL, Hall MM, Dilger CP, Merriwether EN, 
Wilken JM, Sluka KA. Local anesthetic injection 
resolves movement pain, motor dysfunction, and 
pain catastrophizing in individuals with chronic 
Achilles tendinopathy: a nonrandomized clinical 
trial. J Orthop Sports Phys Ther. 2020;50:334-343. 
https://doi.org/10.2519/jospt.2020.9242

 32. Cho CH, Lee SW, Lee YK, Shin HK, Hwang I. Effect 
of a sleep aid in analgesia after arthroscopic 
rotator cuff repair. Yonsei Med J. 2015;56:772-777. 
https://doi.org/10.3349/ymj.2015.56.3.772

 33. Clarke M. Standardising outcomes for clinical 
trials and systematic reviews. Trials. 2007;8:39. 
https://doi.org/10.1186/1745-6215-8-39

 34. Clausen MB, Bandholm T, Rathleff MS, et 
al. The Strengthening Exercises in Shoulder 
Impingement trial (The SExSI-trial) investigating 
the effectiveness of a simple add-on shoulder 
strengthening exercise programme in patients 
with long-lasting subacromial impingement syn-
drome: study protocol for a pragmatic, assessor 
blinded, parallel-group, randomised, controlled 
trial. Trials. 2018;19. https://doi.org/10.1186/
s13063-018-2509-7

 35. Clausen MB, Hölmich P, Rathleff M, et al. 
Effectiveness of adding a large dose of shoulder 

strengthening to current nonoperative care for 
subacromial impingement: a pragmatic, double-
blind randomized controlled trial (SExSI Trial). 
Am J Sports Med. 2021:3635465211016008. 
https://doi.org/10.1177/03635465211016008

 36. Clausen MB, Nielsen MF, Merrild MB, Hölmich 
P, Thorborg K. High incidence of lost workdays 
in patients with subacromial impingement syn-
drome. Dan Med J. 2021;68:A07200496.

 37. Clausen MB, Witten A, Holm K, et al. 
Glenohumeral and scapulothoracic strength 
impairments exists in patients with subacromial 
impingement, but these are not reflected in 
the shoulder pain and disability index. BMC 
Musculoskelet Disord. 2017;18:302. https://doi.
org/10.1186/s12891-017-1667-1

 38. Coombes BK, Bisset L, Vicenzino B. Cold 
hyperalgesia associated with poorer prog-
nosis in lateral epicondylalgia: a 1-year 
prognostic study of physical and PS. Clin J 
Pain. 2015;31:30-35. https://doi.org/10.1097/
AJP.0000000000000078

 39. Coombes BK, Bisset L, Vicenzino B. Thermal 
hyperalgesia distinguishes those with severe pain 
and disability in unilateral lateral epicondylal-
gia. Clin J Pain. 2012;28:595-601. https://doi.
org/10.1097/AJP.0b013e31823dd333

 40. Coombes BK, Wiebusch M, Heales L, Stephenson 
A, Vicenzino B. Isometric exercise above but not 
below an individual’s pain threshold influences 
pain perception in people with lateral epicon-
dylalgia. Clin J Pain. 2016;32:1069-1075. https://
doi.org/10.1097/AJP.0000000000000365

 41. Coronado RA, Simon CB, Lentz TA, Gay CW, 
Mackie LN, George SZ. Optimism moderates the 
influence of pain catastrophizing on shoulder 
pain outcome: a longitudinal analysis. J Orthop 
Sports Phys Ther. 2017;47:21-30. https://doi.
org/10.2519/jospt.2017.7068

 42. Corrigan P, Cortes DH, Pontiggia L, Silbernagel 
KG. The degree of tendinosis is related to 
symptom severity and physical activity levels in 
patients with midportion Achilles tendinopathy. 
Intl J Sports Phys Ther. 2018;13:196-207. https://
doi.org/10.26603/ijspt20180196

 43. Cotchett M. The association between pain cata-
strophising and kinesiophobia with pain and func-
tion in people with plantar heel pain. The Foot. 
2017:7. https://doi.org/10.1016/j.foot.2017.03.003

 44. Cotchett M, Munteanu SE, Landorf KB. 
Depression, anxiety, and stress in people 
with and without plantar heel pain. Foot 
Ankle Int. 2016;37:816-821. https://doi.
org/10.1177/1071100716646630

 45. Cotchett M, Munteanu SE, Landorf KB. 
Effectiveness of trigger point dry needling for 
plantar heel pain: a randomized controlled trial. 
Phys Ther. 2014;94:1083-1094. https://doi.
org/10.2522/ptj.20130255

 46. Cotchett M, Rathleff MS, Dilnot M, Landorf KB, 
Morrissey D, Barton C. Lived experience and at-
titudes of people with plantar heel pain: a quali-
tative exploration. J Foot Ankle Res. 2020;13:12. 
https://doi.org/10.1186/s13047-020-0377-3

 47. Cotchett M, Whittaker G, Erbas B. Psychological 
variables associated with foot function and 
foot pain in patients with plantar heel pain. 
Clin Rheumatol. 2015;34:957-964. https://doi.
org/10.1007/s10067-014-2565-7 

 48. Dawson J, Hill G, Fitzpatrick R, Carr A. The 
benefits of using patient-based methods of 
assessment. Medium-term results of an ob-
servational study of shoulder surgery. J Bone 
Joint Surg Br. 2001;83:877-882. https://doi.
org/10.1302/0301-620X.83B6.0830877

 49. de Baets L, Matheve T, Meeus M, Struyf F, 
Timmermans A. The influence of cognitions, 
emotions and behavioral factors on treatment 
outcomes in musculoskeletal shoulder pain: a 
systematic review. Clin Rehabil. 2019;33:980-991. 
https://doi.org/10.1177/0269215519831056

 50. de Vet HCW, Terwee CB, Mokkink LB, Knol DL. 
Measurement in Medicine: A Practical Guide. 
Cambridge, UK: Cambridge University Press; 
2011. https://doi.org/10.1017/CBO9780511996214

 51. De SD, Vranceanu AM, Ring DC. Contribution 
of kinesophobia and catastrophic thinking to 
upper-extremity-specific disability. J Bone Joint 
Surg. 2013;95:76-81. https://doi.org/10.2106/
JBJS.L.00064

 52. Dupuis F, Barrett E, Dubé MO, McCreesh KM, 
Lewis JS, Roy JS. Cryotherapy or gradual 
reloading exercises in acute presentations 
of rotator cuff tendinopathy: a randomised 
controlled trial. BMJ Open Sport Exer Med. 
2018;4:e000477. https://doi.org/10.1136/
bmjsem-2018-000477

 53. Eckenrode BJ, Kietrys DM, Stackhouse SK. Pain 
sensitivity in chronic Achilles tendinopathy. Intl J 
Sports Phys Ther. 2019;14:945-956. https://doi.
org/10.26603/ijspt20190945

 54. Edwards RR, Dworkin RH, Sullivan MD, Turk DC, 
Wasan AD. The role of psychosocial processes 
in the development and maintenance of chronic 
pain. J Pain. 2016;17(9 Suppl):T70-92. https://
doi.org/10.1016/j.jpain.2016.01.001

 55. Edwards RR, Mensing G, Cahalan C, et al. 
Alteration in pain modulation in women with 
persistent pain after lumpectomy: influence 
of catastrophizing. J Pain Symptom Manage. 
2013;46:30-42. https://doi.org/10.1016/j.
jpainsymman.2012.06.016

 56. Edwards RR, Wasan AD, Michna E, Greenbaum S, 
Ross E, Jamison RN. Elevated pain sensitivity in 
chronic pain patients at risk for opioid misuse. J 
Pain. 2011;12:953-963. https://doi.org/10.1016/j.
jpain.2011.02.357

 57. Engebretsen K, Grotle M, Bautz-Holter E, 
Ekeberg O, Brox J. Determinants of the 
shoulder pain and disability index in pa-
tients with subacromial shoulder pain. 
J Rehabil Med. 2010;42:499-505. https://doi.
org/10.2340/16501977-0548

 58. Ettinger S, Razzaq R, Waizy H, et al. Operative 
treatment of the insertional Achilles tendi-
nopathy through a transtendinous approach. 
Foot Ankle Int. 2016;37:288-293. https://doi.
org/10.1177/1071100715609921



journal of orthopaedic & sports physical therapy | volume 52 | number 6 | june 2022 | 385

 59. Eyigor C, Eyigor S, Kivilcim KO. Are intra-articular 
corticosteroid injections better than conventional 
TENS in treatment of rotator cuff tendinitis in 
the short run? A randomized study. Eur J Phys 
Rehabil Med. 2010;46:315-324.

 60. Färnqvist K, Morrissey D, Malliaras P. Factors 
associated with outcome following exercise inter-
ventions for Achilles tendinopathy: a systematic 
review. Physiother Res Int. 2020:e1889. https://
doi.org/10.1002/pri.1889

 61. Ferrer-Peña R, Moreno-López M, Calvo-Lobo C, 
López-de-Uralde-Villanueva I, Fernández-Carnero 
J. Relationship of dynamic balance impairment 
with pain-related and psychosocial measures in 
primary care patients with chronic greater trochan-
teric pain syndrome. Pain Med. 2019;20:810-817. 
https://doi.org/10.1093/pm/pny160

 62. Flores C, Balius R, Alvarez G, et al. Efficacy and 
tolerability of peritendinous hyaluronic acid in 
patients with supraspinatus tendinopathy: a 
multicenter, randomized, controlled trial. Sports 
Med Open. 2017;3:22. https://doi.org/10.1186/
s40798-017-0089-9

 63. French DJ, France CR, Vigneau F, French JA, 
Evans RT. Fear of movement/(re)injury in chronic 
pain: a psychometric assessment of the original 
English version of the Tampa scale for kinesio-
phobia (TSK). Pain. 2007;127:42-51. https://doi.
org/10.1016/j.pain.2006.07.016

 64. Fritz JM, George SZ. Identifying psychosocial 
variables in patients with acute work-related 
low back pain: the importance of fear-avoidance 
beliefs. Phys Ther. 2002;82:973-983. https://doi.
org/10.1093/ptj/82.10.973

 65. Fritz JM, George SZ, Delitto A. The role of 
fear-avoidance beliefs in acute low back pain: 
relationships with current and future disability 
and work status. Pain. 2001;94:7-15. https://doi.
org/10.1016/S0304-3959(01)00333-5

 66. Garg A, Kapellusch JM, Hegmann KT, et al. The 
Strain Index and TLV for HAL: risk of lateral epi-
condylitis in a prospective cohort: lateral epicon-
dylitis. Am J Ind Med. 2014;57:286-302. https://
doi.org/10.1002/ajim.22279

 67. George SZ, Stryker SE. Fear-avoidance beliefs 
and clinical outcomes for patients seeking 
outpatient physical therapy for musculoskeletal 
pain conditions. J Orthop Sports Phys Ther. 
2011;41:249-259. https://doi.org/10.2519/
jospt.2011.3488

 68. Gillespie MA, Mącznik A, Wassinger CA, Sole 
G. Rotator cuff-related pain: patients’ under-
standing and experiences. Musculoskel Sci 
Prac. 2017;30:64-71. https://doi.org/10.1016/j.
msksp.2017.05.009

 69. Gomes C, Dibai-Filho AV, Moreira WA, Rivas SQ, 
Silva EDS, Garrido ACB. Effect of adding interfer-
ential current in an exercise and manual therapy 
program for patients with unilateral shoulder im-
pingement syndrome: a randomized clinical trial. 
J Manipulative Physiol Ther. 2018;41:218-226. 
https://doi.org/10.1016/j.jmpt.2017.09.009

 70. Granviken F, Vasseljen O. Home exercises and 
supervised exercises are similarly effective 

for people with subacromial impingement: a 
randomised trial. J Physiother. 2015;61:135-141. 
https://doi.org/10.1016/j.jphys.2015.05.014

 71. Grävare Silbernagel K, Malliaras P, de Vos 
RJ, et al. ICON 2020—International Scientific 
Tendinopathy Symposium Consensus: a 
systematic review of outcome measures re-
ported in clinical trials of Achilles tendinopathy. 
Sports Med. 19, 2021. https://doi.org/10.1007/
s40279-021-01588-6

 72. Grzywacz JG, Arcury TA, Mora D, et al. Work 
organization and musculoskeletal health: clinical 
findings from immigrant Latino poultry process-
ing and other manual workers. J Occup Environ 
Me. 2012;54:995-1001. https://doi.org/10.1097/
JOM.0b013e318254640d

 73. Guillemin F, Carruthers E, Li LC. Determinants of 
MSK health and disability–social determinants 
of inequities in MSK health. Best Pract Res 
Clin Rheumatol. 2014;28:411-433. https://doi.
org/10.1016/j.berh.2014.08.001

 74. Gürçay E, Tamkan AU, Karaahmet ÖZ, Tombak Y, 
Güzel Ş, Çakci A. Depression and somatization in 
refractory lateral epicondylitis. 4.

 75. Haahr JP, Andersen JH. Prognostic factors in 
lateral epicondylitis: a randomized trial with 
one-year follow-up in 266 new cases treated with 
minimal occupational intervention or the usual 
approach in general practice. Rheumatology. 
2003;42:1216-1225. https://doi.org/10.1093/
rheumatology/keg360

 76. Hampton SN, Nakonezny PA, Richard HM, Wells 
JE. Pain catastrophizing, anxiety, and depres-
sion in hip pathology. 2019;101:8. https://doi.
org/10.1302/0301-620X.101B7.BJJ-2018-1309.R1

 77. Hanlon SL, Pohlig RT, Silbernagel KG. Beyond 
the diagnosis: using patient characteristics and 
domains of tendon health to identify latent sub-
groups of Achilles tendinopathy. J Orthop Sports 
Phys Ther. 1, 2021:1-28.

 78. Hart DL, Werneke MW, Deutscher D, George SZ, 
Stratford PW, Mioduski JE. Using intake and 
change in multiple psychosocial measures to 
predict functional status outcomes in people with 
lumbar spine syndromes: a preliminary analy-
sis. Phys Ther. 2011;91:1812-1825. https://doi.
org/10.2522/ptj.20100377

 79. Harutaichun P, Boonyong S, Pensri P. Predictors 
of plantar fasciitis in Thai novice conscripts after 
10-week military training: a prospective study. 
Phys Ther Sport. 2019;35:29-35. https://doi.
org/10.1016/j.ptsp.2018.10.004

 80. Hauke A, Flintrop J, Brun E, Rugulies R. The 
impact of work-related psychosocial stressors on 
the onset of musculoskeletal disorders in specific 
body regions: a review and meta-analysis of 
54 longitudinal studies: Work Stress. 2011;25. 
https://www.tandfonline.com/doi/abs/10.1080/0
2678373.2011.614069

 81. Hiebert R, Campello MA, Weiser S, Ziemke GW, 
Fox BA, Nordin M. Predictors of short-term 
work-related disability among active duty US 
Navy personnel: a cohort study in patients 
with acute and subacute low back pain. Spine 

J. 2012;12:806-816. https://doi.org/10.1016/j.
spinee.2011.11.012

 82. Huang DM, Chou AC, Yeo NE, Singh IR. 
Radiofrequency microtenotomy with concurrent 
gastrocnemius recession improves postopera-
tive vitality scores in the treatment of recalci-
trant plantar fasciitis. Ann Acad Med Singap. 
2018;47:509-515.

 83. Joanna Briggs Institute. Joanna Briggs Institute 
Reviewer’s Manual: Methodology for JBI Scoping 
Reviews, 2015.

 84. Johansson K, Bergstrom A, Schroder K, Foldevi 
M. Subacromial corticosteroid injection or 
acupuncture with home exercises when treat-
ing patients with subacromial impingement in 
primary care--a randomized clinical trial. Fam 
Pract. 2011;28:355-365. https://doi.org/10.1093/
fampra/cmq119

 85. Kaerlev L, Jensen A, Nielsen PS, Olsen J, 
Hannerz H, Tüchsen F. Hospital contacts for 
injuries and musculoskeletal diseases among 
seamen and fishermen: a population-based co-
hort study. BMC Musculoskelet Disord. 2008;9:8. 
https://doi.org/10.1186/1471-2474-9-8

 86. Karanasios S, Korakakis V, Whiteley R, 
Vasilogeorgis I, Woodbridge S, Gioftsos 
G. Exercise interventions in lateral elbow 
tendinopathy have better outcomes than 
passive interventions, but the effects are 
small: a systematic review and meta-
analysis of 2123 subjects in 30 trials. Br J 
Sports Med. 2020. https://doi.org/10.1136/
bjsports-2020-102525

 87. Karasek R, Brisson C, Kawakami N, Houtman 
I, Bongers P, Amick B. The Job Content 
Questionnaire (JCQ): an instrument for in-
ternationally comparative assessments of 
psychosocial job characteristics. J Occup 
Health Psychol. 1998;3:322-355. https://doi.
org/10.1037/1076-8998.3.4.322

 88. Karran EL, Grant AR, Moseley GL. Low back 
pain and the social determinants of health: a 
systematic review and narrative synthesis. Pain. 
2020;161:2476-2493. https://doi.org/10.1097/j.
pain.0000000000001944

 89. Kay NRM. Litigants’ Epicondylitis. J Hand Surg. 
2003;28:460-464. https://doi.org/10.1016/
S0266-7681(03)00162-1

 90. Keeley P, Creed F, Tomenson B, Todd C, Borglin 
G, Dickens C. Psychosocial predictors of health-
related quality of life and health service utilisa-
tion in people with chronic low back pain. Pain. 
2008;135:142-150. https://doi.org/10.1016/j.
pain.2007.05.015

 91. Kelly P, Williamson C, Niven AG, Hunter R, 
Mutrie N, Richards J. Walking on sunshine: 
scoping review of the evidence for walk-
ing and mental health. Br J Sports Med. 
2018;52:800-806. https://doi.org/10.1136/
bjsports-2017-098827

 92. Ketola S, Lehtinen J, Rousi T, Nissinen M, Huhtala 
H, Arnala I. Which patients do not recover 
from shoulder impingement syndrome, either 
with operative treatment or with nonoperative 



386 | june 2022 | volume 52 | number 6 | journal of orthopaedic & sports physical therapy

[ literature review ]
treatment? Acta Orthop. 2015;86:641-646. 
https://doi.org/10.3109/17453674.2015.1033309

 93. Ketola S, Lehtinen JT, Arnala I. Arthroscopic de-
compression not recommended in the treatment 
of rotator cuff tendinopathy a final review of a 
randomised controlled trial at a minimum follow-
up of ten years. Bone Joint J. 2017;99B:799-805. 
https://doi.org/10.1302/0301-620X.99B6.BJJ-
2016-0569.R1

 94. Klenerman L, Slade PD, Stanley IM, et al. 
The prediction of chronicity in patients 
with an acute attack of low back pain in 
a general practice setting. Spine (Phila 
Pa 1976). 1995;20:478-484. https://doi.
org/10.1097/00007632-199502001-00012

 95. Kongsgaard M, Kovanen V, Aagaard P, et al. 
Corticosteroid injections, eccentric decline 
squat training and heavy slow resistance train-
ing in patellar tendinopathy. Scand J Med 
Sci Sports. 2009;19:790-802. https://doi.
org/10.1111/j.1600-0838.2009.00949.x

 96. Koorevaar RCT, Kleinlugtenbelt YV, Landman 
EBM, van ‘t Riet E, Bulstra SK. Psychological 
symptoms and the MCID of the DASH 
score in shoulder surgery. J Orthop Surg 
Res. 2018;13:246. https://doi.org/10.1186/
s13018-018-0949-0

 97. Köseoğlu BF, Kesikburun B, Öken Ö. Greater 
trochanteric pain syndrome: frequency and 
associated factors in patients with stroke. Top 
Stroke Rehabil. 2014;21:383-390. https://doi.
org/10.1310/tsr2105-383

 98. Kromer TO, de Bie RA, Bastiaenen CH. 
Effectiveness of physiotherapy and costs 
in patients with clinical signs of shoulder 
impingement syndrome: one-year follow-up 
of a randomized controlled trial. J Rehabil 
Med. 2014;46:1029-1036. https://doi.
org/10.2340/16501977-1867

 99. Kromer TO, Sieben JM, de Bie RA, Bastiaenen 
CH. Influence of fear-avoidance beliefs on dis-
ability in patients with subacromial shoulder pain 
in primary care: a secondary analysis. Phys Ther. 
2014;94:1775-1784. https://doi.org/10.2522/
ptj.20130587

 100. Kvalvaag E, Roe C, Engebretsen KB, et al. 
One year results of a randomized controlled 
trial on radial extracorporeal shock wave 
treatment, with predictors of pain, disability 
and return to work in patients with subacro-
mial pain syndrome. Eur J Phys Rehabil Med. 
2018;54:341-350. https://doi.org/10.23736/
S1973-9087.17.04748-7

 101. Landers MR, Creger RV, Baker CV, Stutelberg 
KS. The use of fear-avoidance beliefs and 
nonorganic signs in predicting prolonged dis-
ability in patients with neck pain. Man Ther. 
2008;13:239-248. https://doi.org/10.1016/j.
math.2007.01.010

 102. Laslett M, Steele M, Hing W, McNair P, Cadogan 
A. Shoulder pain in primary care--part 2: 
predictors of clinical outcome to 12 months. 
J Rehabil Med. 2015;47:66-71. https://doi.
org/10.2340/16501977-1885

 103. Leclerc A, Landre MF, Chastang JF, Niedhammer 
I, Roquelaure Y, Study Group on Repetitive Work. 
Upper-limb disorders in repetitive work. Scand J 
Work Environ Health. 2001;27:268-278. https://
doi.org/10.5271/sjweh.614

 104. Lee DO, Gong HS, Kim JH, Rhee SH, Lee YH, 
Baek GH. The relationship between positive or 
negative phrasing and patients’ coping with 
lateral epicondylitis. J Shoulder Elbow Surg. 
2014;23:567-572. https://doi.org/10.1016/j.
jse.2014.01.020

 105. Leeuw M, Goossens ME, Linton SJ, Crombez 
G, Boersma K, Vlaeyen JW. The fear-avoidance 
model of musculoskeletal pain: current state of 
scientific evidence. J Behav Med. 2007;30:77-94. 
https://doi.org/10.1007/s10865-006-9085-0

 106. Lewis M, Hay EM, Paterson SM, Croft P. Effects of 
manual work on recovery from lateral epicondylitis. 
Scand J Work Environ Health. 2002;28:109-116. 
https://doi.org/10.5271/sjweh.654

 107. Linton SJ. A review of psychological risk fac-
tors in back and neck pain. Spine (Phila 
Pa 1976). 2000;25:1148-1156. https://doi.
org/10.1097/00007632-200005010-00017

 108. Linton SJ, Shaw WS. Impact of psychological 
factors in the experience of pain. Phys Ther. 
2011;91:700-711. https://doi.org/10.2522/
ptj.20100330

 109. Littlewood C, Bateman M, Brown K, et al. A 
self-managed single exercise programme versus 
usual physiotherapy treatment for rotator cuff 
tendinopathy: a randomised controlled trial (the 
SELF study). Clin Rehabil. 2016;30:686-696. 
https://doi.org/10.1177/0269215515593784

 110. Littlewood C, Malliaras P, Mawson S, May S, 
Walters SJ. Self-managed loaded exercise versus 
usual physiotherapy treatment for rotator cuff 
tendinopathy: a pilot randomised controlled 
trial. Physiotherapy. 2014;100:54-60. https://doi.
org/10.1016/j.physio.2013.06.001

 111. Lovibond PF, Lovibond SH. The structure of 
negative emotional states: comparison of the 
Depression Anxiety Stress Scales (DASS) with 
the Beck Depression and Anxiety Inventories. 
Behav Res The. 1995;33:335-343. https://doi.
org/10.1016/0005-7967(94)00075-U

 112. Luong MLN, Cleveland RJ, Nyrop KA, Callahan 
LF. Social determinants and osteoarthritis out-
comes. Aging Health. 2012;8:413-437. https://doi.
org/10.2217/ahe.12.43

 113. Maestroni L, Marelli M, Gritti M, Civera F, Rabey 
M. Is rotator cuff related shoulder pain a mul-
tidimensional disorder? an exploratory study. 
Scan J Pain. 2020;1. https://doi.org/10.1515/
sjpain-2019-0108

 114. Maffulli G, Padulo J, Iuliano E, Furia J, Rompe 
J, Maffulli N. Extracorporeal shock wave 
therapy in the treatment of patellar tendinopa-
thy: the ASSERT database. 2019. https://doi.
org/10.32098/mltj.03.2018.11

 115. Malliaras P, Barton CJ, Reeves ND, Langberg H. 
Achilles and patellar tendinopathy loading pro-
grammes. Sports Med. 2013;43:267-286. https://
doi.org/10.1007/s40279-013-0019-z

 116. Martikainen P, Bartley M, Lahelma E. 
Psychosocial determinants of health in social 
epidemiology. Int J Epidemiol. 2002;31:1091-
1093. https://doi.org/10.1093/ije/31.6.1091

 117. Martin RL, Chimenti R, Cuddeford T, et al. 
Achilles pain, stiffness, and muscle power defi-
cits: midportion Achilles tendinopathy revision 
2018: clinical practice guidelines linked to the in-
ternational classification of functioning, disability 
and health from the orthopaedic section of the 
American Physical Therapy Association. J Orthop 
Sports Phys Ther. 2018;48:A1-A38. https://doi.
org/10.2519/jospt.2018.0302

 118. Martinez-Cervera FV, Olteanu TE, Gil-Martinez 
A, Diaz-Pulido B, Ferrer-Pena R. Influence of 
expectations plus mobilization with movement 
in patient with lateral epicondylalgia: a pilot 
randomized controlled trial. J Exerc Rehabil. 
2017;13:101-109. https://doi.org/10.12965/
jer.1732848.424

 119. Melchior M, Roquelaure Y, Evanoff B, et al. Why 
are manual workers at high risk of upper limb 
disorders? The role of physical work factors 
in a random sample of workers in France (the 
Pays de la Loire study). Occup Environ Med. 
2006;63:754-761. https://doi.org/10.1136/
oem.2005.025122

 120. Mellor R, Bennell K, Grimaldi A, et al. Education 
plus exercise versus corticosteroid injection use 
versus a wait and see approach on global out-
come and pain from gluteal tendinopathy: pro-
spective, single blinded, randomised clinical trial. 
BMJ. 2018;361:k1662. https://doi.org/10.1136/
bmj.k1662

 121. Mest J, Vaughan B, Mulcahy J, Malliaras P. The 
prevalence of self-reported psychological char-
acteristics of adults with lower limb tendinopa-
thy. Muscles Ligaments Tendons J. Published 
online January 1, 2020;659-671. https://doi.
org/10.32098/mltj.04.2020.14

 122. Miranda H, Viikari-Juntura E, Heistaro S, Heliövaara 
M, Riihimäki H. A population study on differences 
in the determinants of a specific shoulder disorder 
versus nonspecific shoulder pain without clini-
cal findings. Am J Epidemiol. 2005;161:847-855. 
https://doi.org/10.1093/aje/kwi112

 123. Mora DC, Miles CM, Chen H, Quandt SA, 
Summers P, Arcury TA. Prevalence of musculo-
skeletal disorders among immigrant Latino farm-
workers and non-farmworkers in North Carolina. 
Arch Environ Occup Health. 2016;71:136-143. 
https://doi.org/10.1080/19338244.2014.988676

 124. Munn Z, Peters MD, Stern C, Tufanaru C, 
McArthur A, Aromataris E. Systematic review 
or scoping review? Guidance for authors when 
choosing between a systematic or scoping review 
approach. BMC Med Res Methodol. 2018;18:1-7. 
https://doi.org/10.1186/s12874-018-0611-x

 125. Murphy M, Rio E, Debenham J, Docking S, 
Travers M, Gibson W. Evaluating the progress 
of mid-portion Achilles tendinopathy during 
rehabilitation: a review of outcome measures for 
muscle structure and function, tendon structure, 
and neural and pain associated mechanisms. Int 



journal of orthopaedic & sports physical therapy | volume 52 | number 6 | june 2022 | 387

J Sports Phys Ther. 2018;13:537-551. https://doi.
org/10.26603/ijspt20180537

 126. Nicholas MK. The pain self-efficacy question-
naire: taking pain into account. Eur J Pain. 
2007;11:153-163. https://doi.org/10.1016/j.
ejpain.2005.12.008

 127. Niekel MC, Lindenhovius ALC, Watson JB, 
Vranceanu AM, Ring D. Correlation of DASH and 
QuickDASH with measures of psychological dis-
tress. J Hand Surg. 2009;34:1499-1505. https://
doi.org/10.1016/j.jhsa.2009.05.016

 128. Nijs J, Roussel N, Paul van Wilgen C, Koke A, 
Smeets R. Thinking beyond muscles and joints: 
therapists’ and patients’ attitudes and beliefs 
regarding chronic musculoskeletal pain are 
key to applying effective treatment. Man Ther. 
2013;18:96-102. https://doi.org/10.1016/j.
math.2012.11.001

 129. Nilsson P, Thom E, Baigi A, Marklund B, Mansson 
J. A prospective pilot study of a multidisciplinary 
home training programme for lateral epicondyli-
tis. Musculoskeletal Care. 2007;5:36-50. https://
doi.org/10.1002/msc.97

 130. O’Leary S, Cottrell M, Raymer M, Smith D, Khan 
A. General health factors may be a barrier to 
effective non-surgical multidisciplinary reha-
bilitation of common orthopaedic conditions 
in tertiary care settings. BMC Musculoskelet 
Disord. 2018;19:348. https://doi.org/10.1186/
s12891-018-2265-6

 131. Opdam KTM, Baltes TPA, Zwiers R, Wiegerinck 
JJI, van Dijk CN. Endoscopic treatment of 
mid-portion Achilles tendinopathy: a retro-
spective case series of patient satisfaction 
and functional outcome at a 2- to 8-year 
follow-up. Arthrosc J Arthrosc Relat Surg. 
2018;34:264-269. https://doi.org/10.1016/j.
arthro.2017.06.035

 132. Otoshi K, Takegami M, Sekiguchi M, et al. 
Chronic hyperglycemia increases the risk of 
lateral epicondylitis: the Locomotive Syndrome 
and Health Outcome in Aizu Cohort Study 
(LOHAS). SpringerPlus. 2015;4:407. https://doi.
org/10.1186/s40064-015-1204-3

 133. Østerås H, Arild Torstensen T, Arntzen G, S 
Østerås B. A comparison of work absence 
periods and the associated costs for two 
different modes of exercise therapies for 
patients with longstanding subacromial pain. 
J Med Econ. 2008;11:371-381. https://doi.
org/10.3111/13696990802191564

 134. Papadopoulos G, Mavrodontidis A, 
Liarmakopoulou A, et al. Electroacupuncture for 
the treatment of calcific tendonitis. A pilot study. 
J Acupunct Meridian Stud. 2018;11:47-53. https://
doi.org/10.1016/j.jams.2017.12.004

 135. Pensak MJ, Carry PM, Entin JM, Lalka A, 
Shourbaji NA, Scott FA. Depression and 
anxiety among patients with atraumatic lat-
eral epicondylitis and ulnar-sided wrist pain. 
J Wrist Surg. 2019;08:295-299. https://doi.
org/10.1055/s-0039-1685451

 136. Peters MD. In no uncertain terms: the importance 
of a defined objective in scoping reviews. JBI 

Evid Synth. 2016;14:1-4. https://doi.org/10.11124/
jbisrir-2016-2838

 137. Phyomaung PP, Dubowitz J, Cicuttini FM, et al. 
Are depression, anxiety and poor mental health 
risk factors for knee pain? A systematic review. 
BMC Musculoskelet Disord. 2014;15:10. https://
doi.org/10.1186/1471-2474-15-10

 138. Pincus T, Burton AK, Vogel S, Field AP. A 
systematic review of psychological factors as 
predictors of chronicity/disability in prospec-
tive cohorts of low back pain. Spine (Phila 
Pa 1976). 2002;27:E109-E120. https://doi.
org/10.1097/00007632-200203010-00017

 139. Plinsinga ML, Coombes BK, Mellor R, et al. 
Psychological factors not strength deficits 
are associated with severity of gluteal tendi-
nopathy: a cross-sectional study. Eur J Pain. 
2018;22:1124-1133. https://doi.org/10.1002/
ejp.1199

 140. Plinsinga ML, Coombes BK, Mellor R, Vicenzino 
B. Individuals with persistent greater trochan-
teric pain syndrome exhibit impaired pain 
modulation, as well as poorer physical and 
psychological health, compared with pain-free in-
dividuals: a cross-sectional study. Pain Medicine. 
2020;21:2964-2974. https://doi.org/10.1093/pm/
pnaa047

 141. Plinsinga ML, van Wilgen CP, Brink MS, et al. 
Patellar and Achilles tendinopathies are pre-
dominantly peripheral pain states: a blinded case 
control study of somatosensory and psychologi-
cal profiles. Br J Sports Med. 2018;52:284-291. 
https://doi.org/10.1136/bjsports-2016-097163

 142. Razavy S. Anxiety related to De Qi psycho-
physical responses as measured by MASS_ A 
sub-study embedded in a multisite randomised 
clinical trial. Complement Ther Med. 2018:12. 
https://doi.org/10.1016/j.ctim.2018.05.009

 143. Riel H, Jensen MB, Olesen JL, Vicenzino B, 
Rathleff MS. Self-dosed and pre-determined 
progressive heavy-slow resistance training 
have similar effects in people with plantar 
fasciopathy: a randomised trial. J Physiother. 
2019;65:144-151. https://doi.org/10.1016/j.
jphys.2019.05.011

 144. Ring D, Kadzielski J, Fabian L, Zurakowski D, 
Malhotra LR, Jupiter JB. Self-reported upper ex-
tremity health status correlates with depression. 
J Bone Joint Surg Am. 2006;88:1983-1988. 

 145. Ritz B. Humeral epicondylitis among gas- and 
waterworks employees. Scand J Work Environ 
Health. 1995;21:478-486. https://doi.org/10.5271/
sjweh.64

 146. Ross MD, Irrgang JJ, Denegar CR, McCloy 
CM, Unangst ET. The relationship between 
participation restrictions and selected clinical 
measures following anterior cruciate ligament 
reconstruction. Knee Surg Sports Traumatol 
Arthrosc. 2002;10:10-19. https://doi.org/10.1007/
s001670100238

 147. Scopaz KA, Piva SR, Wisniewski S, Fitzgerald 
GK. Relationships of fear, anxiety, and depres-
sion with physical function in patients with 
knee osteoarthritis. Arch Phys Med Rehabil. 

2009;90:1866-1873. https://doi.org/10.1016/j.
apmr.2009.06.012

 148. Shaw WS, Campbell P, Nelson CC, Main CJ, 
Linton SJ. Effects of workplace, family and 
cultural influences on low back pain: what oppor-
tunities exist to address social factors in general 
consultations? Best Pract Res Clin Rheumatol. 
2013;27:637-648. https://doi.org/10.1016/j.
berh.2013.09.012

 149. Sieben JM, Vlaeyen JWS, Tuerlinckx S, Portegijs 
PJM. Pain-related fear in acute low back pain: 
the first two weeks of a new episode. Eur J 
Pain. 2002;6:229-237. https://doi.org/10.1053/
eujp.2002.0341

 150. Sigurdsson HB, Collazo Maguire M, Balascio 
P, Silbernagel KG. Effects of kinesiophobia 
and pain on performance and willingness to 
perform jumping tests in Achilles tendinopa-
thy: a cross-sectional study. Phys Ther Sport. 
2021;50:139-144. https://doi.org/10.1016/j.
ptsp.2021.05.002

 151. Silbernagel KG, Brorsson A, Lundberg M. 
The majority of patients with Achilles ten-
dinopathy recover fully when treated with 
exercise alone: a 5-year follow-up. Am J 
Sports Med. 2011;39:607-613. https://doi.
org/10.1177/0363546510384789

 152. Silbernagel KG, Thomee R, Eriksson 
BI, Karlsson J. Continued sports activ-
ity, using a pain-monitoring model, during 
rehabilitation in patients with Achilles tendi-
nopathy: a randomized controlled study. Am 
J Sports Med. 2007;35:897-906. https://doi.
org/10.1177/0363546506298279

 153. Silverstein BA, Howard N, Smith C, Spielholz P, 
Bonauto D, Viikari-Juntura E. Rotator cuff syn-
drome: personal, work-related psychosocial and 
physical load factors. 2008;50:15. https://doi.
org/10.1097/JOM.0b013e31817e7bdd

 154. Silverstein BA, Viikari-Juntura E, Fan ZJ, Bonauto 
DK, Bao S, Smith C. Natural course of non-
traumatic rotator cuff tendinitis and shoulder 
symptoms in a working population. Scand J Work 
Environ Health. 2006;32:99-108. https://doi.
org/10.5271/sjweh.985

 155. Sindhu BS, Lehman LA, Tarima S, et al. 
Influence of fear-avoidance beliefs on functional 
status outcomes for people with musculo-
skeletal conditions of the shoulder. Phys Ther. 
2012;92:992-1005. https://doi.org/10.2522/
ptj.20110309

 156. Smeets RJ, Vlaeyen JW, Kester AD, Knottnerus 
JA. Reduction of pain catastrophizing mediates 
the outcome of both physical and cognitive-
behavioral treatment in chronic low back pain. 
J Pain. 2006;7:261-271. https://doi.org/10.1016/j.
jpain.2005.10.011

 157. Smidt N, Lewis M, DA VDW, Hay EM, Bouter LM, 
Croft P. Lateral epicondylitis in general practice: 
course and prognostic indicators of outcome. 
J Rheumatol. 2006;33:2053-2059.

 158. Stover D, Fick B, Chimenti RL, Hall MM. 
Ultrasound-guided tenotomy improves physical 
function and decreases pain for tendinopathies 



388 | june 2022 | volume 52 | number 6 | journal of orthopaedic & sports physical therapy

[ literature review ]

@ MORE INFORMATION
WWW.JOSPT.ORG

of the elbow: a retrospective review. J Shoulder 
Elbow Surg. 2019;28:2386-2393. https://doi.
org/10.1016/j.jse.2019.06.011

 159. Stubbs C, Auliffe SM, Mallows A, O’Sullivan K, 
Haines T, Malliaras P. The strength of associa-
tion between psychological factors and clinical 
outcome in tendinopathy: a systematic review. 
PLOS ONE. 2020;15:e0242568. https://doi.
org/10.1371/journal.pone.0242568

 160. Sullivan MJL, Bishop SR, Pivik J. The Pain 
Catastrophizing Scale: development and valida-
tion. Psychol Assess. 1995;7:524-532. https://doi.
org/10.1037/1040-3590.7.4.524

 161. Tay KS, Ng YC, Singh IR, Chong KW. Open technique 
is more effective than percutaneous technique for 
TOPAZ radiofrequency coblation for plantar fasci-
itis. Foot Ankle Surg. 2012;18:287-292. https://doi.
org/10.1016/j.fas.2012.05.001

 162. Tonkin L. The Pain Self-Efficacy Questionnaire. 
Aust J Physiother. 2008;54:77. https://doi.
org/10.1016/S0004-9514(08)70073-4

 163. Tricco AC, Tetzlaff J, Moher D. The art and sci-
ence of knowledge synthesis. J Clin Epidemiol. 
2011;64:11-20. https://doi.org/10.1016/j.
jclinepi.2009.11.007

 164. Tricco AC, Lillie E, Zarin W, et al. PRISMA Extension 
for Scoping Reviews (PRISMA-ScR): checklist and 
explanation. Ann Intern Med. 2018;169:467-473. 
https://doi.org/10.7326/M18-0850

 165. Trolle N, Christiansen DH. Measurement proper-
ties of the Fear-Avoidance Belief Questionnaire 
for physical activity in patients with shoulder 
impingement syndrome. PROM. 2019;10:83-87. 
https://doi.org/10.2147/PROM.S191782

 166. Turk DC, Fillingim RB, Ohrbach R, Patel KV. 
Assessment of psychosocial and functional impact 
of chronic pain. J Pain. 2016;17(9 Suppl):T21-49. 
https://doi.org/10.1016/j.jpain.2016.02.006

 167. van Wilgen CP, Konopka KH, Keizer D, Zwerver 
J, Dekker R. Do patients with chronic patellar 
tendinopathy have an altered somatosen-
sory profile? - A Quantitative Sensory Testing 
(QST) study: pain in patellar tendinopathy 
explained by central sensitization? Scand J 
Med Sci Sports. 2013;23:149-155. https://doi.
org/10.1111/j.1600-0838.2011.01375.x

 168. Vicenzino B, de Vos RJ, Alfredson H, 
et al. ICON 2019—International Scientific 

Tendinopathy Symposium Consensus: there 
are nine core health-related domains for 
tendinopathy (CORE DOMAINS): Delphi study 
of healthcare professionals and patients. Br 
J Sports Med. 2019. https://doi.org/10.1136/
bjsports-2019-100894

 169. Visser TSS, van der Vlist AC, van Oosterom RF, 
van Veldhoven P, Verhaar JA, de Vos RJ. Impact of 
chronic Achilles tendinopathy on health-related 
quality of life, work performance, healthcare 
utilisation and costs. BMJ Open Sport Exer 
Med. 2021;7:e001023. https://doi.org/10.1136/
bmjsem-2020-001023

 170. Vlaeyen JWS, Kole-Snijders AMJ, Boeren RGB, 
van Eek H. Fear of movement/(re)injury in chron-
ic low back pain and its relation to behavioral 
performance. Pain. 1995;62:363-372. https://doi.
org/10.1016/0304-3959(94)00279-N

 171. Vleeshouwers J, Knardahl S, Christensen J. 
Effects of psychosocial work factors on number 
of pain sites: the role of sleep quality as mediator. 
BMC Musculoskel Dis. 2019;20:1-10. https://doi.
org/10.1186/s12891-019-2946-9

 172. Wade DT, Halligan PW. The biopsychosocial 
model of illness: a model whose time has come. 
2017. https://doi.org/10.1177/0269215517709890

 173. Ware JE, Sherbourne CD. The MOS 36-
item short-form health survey (SF-36). I. 
Conceptual framework and item selection. 
Med Care. 1992;30:473-483. https://doi.
org/10.1097/00005650-199206000-00002

 174. Werner RA, Franzblau A, Gell N, Hartigan A, 
Ebersole M, Armstrong TJ. Predictors of Persistent 
Elbow Tendonitis Among Auto Assembly Workers. 
J Occup Rehabil. 2005;15:393-400. https://doi.
org/10.1007/s10926-005-5945-6

 175. Werner RA, Franzblau A, Gell N, Ulin SS, 
Armstrong TJ. A longitudinal study of industrial 
and clerical workers: predictors of upper extrem-
ity tendonitis. J Occup Rehabil. 2005;15:37-46. 
https://doi.org/10.1007/s10926-005-0872-1

 176. Werner RA, Gell N, Hartigan A, Wiggerman 
N, Keyserling WM. Risk Factors for Plantar 
Fasciitis Among Assembly Plant Workers. PM 
R. 2010;2:110-116. https://doi.org/10.1016/j.
pmrj.2009.11.012 

 177. Wertli MM, Rasmussen-Barr E, Weiser S, 
Bachmann LM, Brunner F. The role of fear 

avoidance beliefs as a prognostic factor for 
outcome in patients with nonspecific low 
back pain: a systematic review. Spine J. 
2014;14:816-836.e4. https://doi.org/10.1016/j.
spinee.2013.09.036

 178. Wheeler PC. Extracorporeal shock wave therapy 
plus rehabilitation for insertional and nonin-
sertional Achilles tendinopathy shows good 
results across a range of domains of function. 
J Foot Ankle Surg. 2019;58:617-622. https://doi.
org/10.1053/j.jfas.2018.11.005

 179. Wheeler PC. The addition of a tension night splint 
to a structured home rehabilitation programme 
in patients with chronic plantar fasciitis does not 
lead to significant additional benefits in either 
pain, function or flexibility: a single-blinded ran-
domised controlled trial. BMJ Open Sport Exerc 
Med. 2017;3:e000234. https://doi.org/10.1136/
bmjsem-2017-000234

 180. Wheeler PC, Tattersall C. Extracorporeal shock-
wave therapy plus rehabilitation for patients with 
chronic plantar fasciitis might reduce pain and 
improve function but still not lead to increased 
activity: a case-series study with multiple out-
come measures. J Foot Ankle Surg. 2018;57:339-
345. https://doi.org/10.1053/j.jfas.2017.07.001

 181. Wilkinson RG, Marmot M. Social Determinants 
of Health: The Solid Facts. World Health 
Organization; 2003.

 182. Williamson PR, Altman DG, Blazeby JM, et al. 
Developing core outcome sets for clinical trials: 
issues to consider. Trials. 2012;13:132. https://
doi.org/10.1186/1745-6215-13-132

 183. Yilmaz F, Sahin F, Ergoz E, et al. Quality of life 
assessments with SF 36 in different musculoskel-
etal diseases. Clin Rheumatol. 2008;27:327-332. 
https://doi.org/10.1007/s10067-007-0717-8

 184. Zigmond AS, Snaith RP. The hospital 
anxiety and depression scale. Acta Psychiatr 
Scand. 1983;67:361-370. https://doi.
org/10.1111/j.1600-0447.1983.tb09716.x

VIEW Videos on JOSPT’s Website

Videos posted with select articles on the Journal’s website (www.jospt.org) 
show how conditions are diagnosed and interventions performed. To view 
the associated videos for an article, click on Supplementary Material and 
scroll down to stream the videos online or download them to your 
computer or device.


