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SUMMARY
Purpose. There is an emerging body of literature describing psychological associations with lower limb tendinopathies. The literature suggests that those experiencing
a lower limb tendinopathy are likely to experience varying degrees of kinesiophobia,
depression and catastrophisation. These studies have typically been confined to one
lower limb tendinopathy. The current study sought to explore whether these psychological influences were experienced across a range of lower limb tendinopathies in a
clinical practice setting.
Materials and methods. The current study utilised a cross-sectional cohort design to
explore associations between those presenting with any lower limb tendinopathy and
psychological factors. Consecutive patients attending a private physiotherapy practice
in Melbourne (Australia) were invited to participate. Those who chose to participate
were invited to complete a health questionnaire along with the Hospital Anxiety &
Depression Scale (HADS), Tampa Scale of Kinesiophobia and the Life Orientation
Test – Revised.
Results. Ninety-one patients were recruited, with just over half identifying as male,
and more than half experiencing a tendinopathy for more than twelve months. Nearly
two-thirds (63.7%) of the cohort demonstrated kinesiophobia (n=58, 63.7%). Patients
were classified as depressed in 13% of cases while 21% were classified as anxious.
Conclusions. Routine screening for kinesiophobia may be valuable for patients
presenting with any lower limb tendinopathy. The results also support the potential
value of screening patients for the presence of anxiety and/or depression. The extent
to which these psychological influences are associated with individual patient’s experience of lower limb tendinopathy, requires further exploration, as does the development of these influences over the duration of the tendinopathy.
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BACKGROUND
Tendinopathy is characterised clinically by tendon pain
and loss of function (1, 2). The aetiology of tendinopathy is multifactorial and imbalance between load demands
placed on the tendon and its ability to remodel is considered
a major factor (3). Other factors that influence the capaci-

ty of the tendon to remodel and increase the risk of developing tendinopathy include older age, genetic profile, and
metabolic factors such as elevated cholesterol or diabetes
(3, 4). Once established, the tissue changes in tendinopathy
include matrix degradation, characterised by inferior quality and disorganised collagen, accumulation of hydrophil659
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ic proteoglycan molecules that increase bound water and
swelling, as well as ingrowth of blood vessels and nerves
(2). Breakdown in the endotendon, including degradation
of the interfasicular matrix, has also been shown to limit
the fatigue resistance of energy storage tendons, which may
explain why aging tendons are more susceptible to injury
(5). A major challenge in the management of tendinopathy
is an incomplete understanding of pain mechanisms and
factors that influence tendon pain (6), including psychological determinants that effect chronicity and recovery.
The role of psychological disorders such as depression,
anxiety, catastrophisation and kinesiophobia is well established in chronic musculoskeletal pain states, (7, 8) and their
influence on, or association with, lower limb tendinopathies
is beginning to emerge in the literature. A recent systematic review of cross-sectional and prognostic studies suggests
that kinesiophobia, depression, stress and catastrophisation
are positively associated with plantar heel pain (9). Kinesiophobia, catastrophisation and depression have also been
associated with increased symptom severity in gluteal tendinopathy (10), with kinesiophobia contributing to suboptimal outcomes in Achilles tendinopathy (11). These associations have led to the suggestion that sensitisation of the
nervous system, and impaired pain processing, may explain
persistent tendinopathy pain states, and ongoing loss of
function that can occur following tissue-based intervention
in tendinopathy (12).
Although there have been a number of recent studies investigating the role of psychological factors in people with lower
limb tendinopathy (9-11), to our knowledge, no current
study has assessed its prevalence in a consecutive cohort of
patients. The aim of this study was to explore the prevalence
of psychological factors in a cohort of consecutive patients
seeking physiotherapy care for a lower limb tendinopathy.
This work also sought to describe the characteristics of the
patient cohort and how these psychological factors correlated with these characteristics.

METHODS
In this cross-sectional study, data was collected on a
cohort of consecutive patients presenting for treatment for
lower limb tendinopathy at a single physiotherapy clinic
in Melbourne, Australia. All patients were managed by a
single physiotherapist (PM) at this centre, who has specialised in tendinopathy management for 15 years. Patients
were either self-referred or referred by other health
professionals (general practitioners, sports and exercise
medicine physicians, orthopaedic surgeons, physiotherapists, osteopaths, chiropractors). Data was collected over
18 months between July 2016 and December 2017. The
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study was approved by the Victoria University Human
Research Ethics Committee (HRE16-079), consistent with
the journal recommendations (13). All participants provided informed consent.

Participants
Participants were either referred to the specialist physiotherapist or elected to attend themselves, for a possible
tendon-related complaint. Patients were required to be over
the age of 18 years and able to read English at a year 7 (12
years of age) level. The clinic administrative staff recruited
participants for the study, the practitioner was not aware
if the patient they were treating was a participant or not.
Non-participation in the study did not influence the opportunity to receive care.

Questionnaires and measures
Potential participants were provided with a tablet that
contained an online version (Qualtrics, Utah, USA) of the
survey. The first part of the survey included the information sheet and consent process. Participants who agreed to
participate were asked to complete the questionnaires prior
to their consultation with the physiotherapist.
Participants completed a range of demographic and health
behaviour questions, in addition to single item screening questions for general health (“Please rate your general health”), and life satisfaction (“Overall, how satisfied are
you with your life?”) (14). Participants were also asked to
complete questionnaires exploring psychological factors
outlined below.
Hospital Anxiety and Depression Scale (HADS)
The HADS was originally developed by Zigmond and
Snaith as a self-report tool to detect and measure the severity of depression and anxiety (15). The HADS-D was originally developed based on the symptoms of anhedonia,
whilst the HADS-A was based on the developer’s research
on anxiety and the Hamilton Anxiety Scale (15, 16). It has
two separate subscales for each emotional disorder and
was originally intended for use in a hospital outpatient
setting (15). It is extensively used with psychiatric, medical, rheumatological and chronic pain patients (16). The
HADS (15) comprises 14 items rated from 0-3 divided into
two subscales: anxiety (7 items) and depression (7 items),
scores range from 0-21 for each subscale. A total score is
generated for each of the anxiety and depression subscales.
The HADS subscales are analysed separately, scores from
8-10 indicate a possible clinical disorder and scores 11-21 a
probable clinical disorder (17). Scores greater than 11 are
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used to identify patients with anxiety or depression. The
HADS has been found to be an effective tool in the detection of anxiety and depression (18, 19) with a sensitivity
and specificity of approximately 0.8 (17) and more than
acceptable internal consistency with Cronbach alpha ranges from 0.78-0.93 for the HADS-A and 0.82-0.90 for the
HADS-D (16, 17). It has been concluded that the HADS
has both high clinical and research usability to identify the
cognitive symptoms of anxiety and depression, in addition
to differentiating between the two disorders (16, 17). Johnston, Wright and Weinman (20) have proposed that four
score ranges can be used to classify the presence and severity of anxiety or depression: 0-7 normal, 8-10 mild, 11-14
moderate and 15-21 severe.
Tampa Scale for Kinesiophobia (TSK)
The Tampa Scale for Kinesiophobia (TSK) was originally
developed to measure fear of movement and its current use
has retained its original scoring format. The TSK is a seventeen-item scale used to subjectively measure fear of movement (21) and unhelpful beliefs about pain. The scale is
based on the model of fear avoidance, fear of work-related injury and fear of reinjury (22). The TSK has 17 items
rated on a 4-point Likert-type scale. Total score ranges from
17 to 68 with a cut off score of 37 or over being considered a high score (22). Four items on the questionnaire are
inversely worded and thus negatively scored. Several studies
have shown the TSK to be a valid and reliable psychometric
measure (21, 23, 24) with high internal consistency (Cronbachs alpha=0.84) (25). The TSK has been found to be
significantly correlated with other scales that measure pain
catastrophization and fear of movement which suggests that
it is a valid measure of these constructs (25). The TSK was
scored according to published cut-off scores (22).
Life Orientation Test-Revised (LOT-R)
The Life Orientation Test-Revised (LOT-R) (26) measures
dispositional optimism or pessimism. There are ten items:
three that measure optimism, three pessimism and four
fillers which are ranked by the participant but are not
included in the scoring. Agreement or otherwise with a
statement is rated on a 5-point Likert-type scale, with a
higher score being reflective of greater optimism (27). The
LOT-R scoring is a continuous dimension and there is no
defined cut-off. The original Life Orientation Test was first
published in 1985 as a measure of dispositional optimism,
which is characterized as an expectation in people that good
things will happen (28, 29). The revised version (LOT-R)
was later developed to provide a more realistic representation of optimism, taking into account the effect of optimism on other health outcomes (28). In the revised version,
Muscles, Ligaments and Tendons Journal 2020;10 (4)

two items from the original LOT were removed (28). It
is primarily a research instrument rather than a clinical
measure of the positive trait. Psychometric properties of the
revised scale have been shown to be satisfactory (Cronbachs
alpha: optimism 0.70, pessimism 0.74, total score 0.68) and
its use supported to measure pessimism and optimism as
independent constructs (28).

Inclusion criteria
Tendinopathies of five different lower limb tendons were
accepted for inclusion in the study: the gluteal tendon, proximal hamstring tendon, patella tendon, Achilles tendon and
plantar fascia. Although the plantar fascia transcends the
typical definition of a tendon as it does not connect muscle
to bone (rather fascia to bone), it does still display characteristics that are consistent with tendinopathy on ultrasound
(hypechogenicity and thickening) and in response to loading programs (30). It is for this reason that plantar fasciopathy was considered a tendinopathy in this study. Participants were retained if they had comorbidity or secondary
musculoskeletal diagnoses, provided that the lower limb
tendinopathy was the primary complaint for which they
sought care. Potential participants were only excluded
following data collection if clinical examination revealed
that their pain was not tendon related or if questionnaires
were incomplete.

Tendinopathy diagnosis
Tendinopathy diagnosis was based on a combination of
clinical presentation and tests, as is recommended by expert
opinion and consensus (Supplementary file 1) (31-35).
A single physiotherapist undertook all diagnoses for each
participant. Participants were asked to report the location of
pain they experienced during the loading tests undertaken
during the diagnostic process. Diagnostic imaging was not a
prerequisite of diagnostic classification and this is consistent
with recommended practice (36). Differential diagnoses
for each tendinopathy site were considered using validated tests where possible (Supplementary file 2). Participants
were excluded if an alternative diagnosis (not tendinopathy)
was their main pain complaint. Participants were retained
in the cohort if they had a comorbid pain state (e.g. sacroiliac joint-related pain), but this was not their primary pain
complaint.

Pain descriptors
Self-reported duration of tendon pain was reported on a
4-point scale: 0-4 months, 5-8 months, 9-12 months and
661
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greater than 12 months. Patients were asked several questions about their symptom behaviour and pain severity. The
percentage of the day that participants experienced pain was
rated (0-25%, 26-50%, 51-75%, 76-100%). Participants
rated the average pain severity over the last 7 days on a visual
analogue scale (0-100, 100=worst pain imaginable) during
rest as well as activities that are commonly associated with
pain for each tendinopathy (table I). Scores for these questions were then averaged to provide a total score for pain
severity that was used in analyses. These activities and questions were adapted from validated pain and function questionnaires where possible (37-40). We did not use validated
pain and function questionnaires as they were not available
for every tendinopathy included in the current study.

Statistical analysis
Data were exported from Qualtrics to SPSS (IBM Corp
USA, version 24) for analysis. Each completed patient
response was screened and the tendon diagnosis added.
Descriptive statistics were generated for each of the demographic and health information variables and reported for
each tendinopathy diagnosis. Each of the HADS, LOT-R
and Tampa were scored according their respective instructions. Results of each questionnaire were coded to reflect
the classifications for the HADS (anxious or depressed),
LOT-R (optimism or pessimism) and Tampa (kinesiophobia) questionnaires. Inferential statistics (Spearman’s rho)
were used to investigate the relationship between psychological questionnaires and pain dimensions (duration, activity pain severity, rest pain severity). Descriptive statistics

(mean, median, standard deviation, percentage) were generated for each questionnaire and the internal structure evaluated using Cronbach’s alpha. Alpha was set at p < 0.05 and
effect sizes were calculated where relevant.

RESULTS
Demographics and health behaviours
One hundred and thirty-eight (n=138) consecutive patients
were invited to participate with ninety-one (n=91) agreeing
(65.9% response rate). The median age range of the cohort
was 45-49 and comprised 50 men (55%) and 41 women
(45%). More than half of the participants reported tendon
pain for greater than 12 months (figure 1). Eighty-six (95%)
participants spoke English at home, while only 8% (n=7)
lived alone. Eighty (88%) participants had private health
insurance, 26% (n=24) had a health care card, and 70%
(n=64) had university education or higher. The median amount of sleep per night was between 7 and 8 hours
and the median exercises per day was between 30 and 59
minutes. Fifty-seven participants (63%) self-assessed their
general health as very good or excellent. Table II demonstrates the descriptive and internal consistency statistics for
the psychological measures.
Table III shows demographic and pain related data for the
tendinopathy presentations. Achilles tendinopathy accounted for nearly half of the patient cohort (n=43, 47.3%),
and over half of the patient cohort had experienced their
tendon complaint for greater than 12 months (n=48, 52.7%,
figure 1). Plantar fasciopathy and gluteal tendinopathy were
most prevalent in the 50 and over age group, whilst proximal hamstring, patellar and Achilles tendinopathy were

Table I. Questions about pain severity.
Aggravating activity

Gluteal

Arising after prolonged sitting
Walking
Sleep

Proximal hamstring

Sitting
Lunging
Start of run/walk
Running/walking faster

Patellar

Achilles
Plantar fascia

Going downstairs
Sitting
Jumping
Stiffness in the morning
Start of run/walk
Stiffness in the morning
Start of run/walk
Prolonged standing

60
50
Percent

Site of tendinopathy

40
30
20
10
0

0-4 months

5-8 months

9-12 months

How long have you had your tendon problem for?

more than
12 months

Figure 1. Duration of tendon pain across the entire cohort.
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Table II. Descriptive statistics and internal consistency for each of the psychological measures.
Psychological measure

Mean (SD)

Range

Cronbach’s alpha

Somatic Focus

11.2 (3.0)

5-18

0.76

Activity Avoidance

12.5 (3.0)

6-22

0.83

Optimism

11.5 (1.8)

7-15

0.70

Pessimism

6.6 (1.9)

3-12

0.71

Depression

3.9 (2.8)

0-16

0.74

Anxiety

5.5 (2.6)

0-13

0.65

Tampa Scale for Kinesiophobia (TSK)

Life Orientation Test -Revised (LOT-R)

Hospital Anxiety and Depression Scale (HADS)

Table III. Demographic and symptom data for each tendinopathy.
Site of tendinopathy

Cases (%)

Most common age
range (yrs)

Percentage of men with
this tendinopathy (%)

Presence of secondary
diagnosis (%)

Gluteal

11 (12.1)

50 or over

9

27

Proximal hamstring

17 (18.7)

35-39

56

41

Patella

13 (14.3)

30-34

86

46

Achilles

43 (47.3)

35-39

60

35

Plantar fascia

7 (7.7)

50 or over

43

29

more common in adults in their thirties (table III). Gluteal
tendinopathy was more prevalent in women (91% vs 9%,
p < 0.05), whilst patellar tendinopathy was more prevalent
among men (86% vs 14%, p < 0.05).
Patellar tendinopathy was the lower limb tendinopathy
most likely to co-exist with a secondary condition (figure
2), while gluteal and plantar fasciopathy were most likely
to exist in isolation. Musculoskeletal secondary diagnoses
included: hip osteoarthritis, knee osteoarthritis, patellofemoral pain syndrome, sacroiliac joint dysfunction, lower back
pain and multiple tendinopathy sites. Systemic concomitant
diagnoses included: hypertension, nephropathy, fibromyalgia and psoriatic arthritis. Neurological secondary diagnoses included: sciatic neuropathy and sural neuropathy.

10%

21%

69%

Symptoms
Participants rated their average pain with activity and with
rest (figure 3). In addition, duration of tendinopathy-related
pain was reported (figure 4). Achilles tendinopathy was on
average the most painful tendon with activity and generated
the highest average pain scores at rest. Patellar tendinopathy and hamstring tendinopathies were the least painful
tendons at rest. Patellar tendinopathy was also on average
Muscles, Ligaments and Tendons Journal 2020;10 (4)

Musculoskeletal

Systemic

Neuropathic

Figure 2. Co-existing diagnoses associated with tendinopathy presentations.
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both TSK subscales (rho=-0.-25, p < 0.05, small), and the
HADS depression subscale (rho=-0.23, p < 0.05, small).
Life satisfaction was positively associated with the LOT-R
optimism subscale (rho=0.36, p < 0.05, small). The HADS
subscales were negatively associated with satisfaction with
life (depression, rho=-0.39, p < 0.05, medium; anxiety, rho=
-0.25, p < 0.05, small), however trivial associations were
observed between kinesiophobia and life satisfaction.

60
50
40
30
20
10
0
Gluteal

Proximal
Hamstring

Patella

Average pain with activity

Achilles

Plantar fascia

Average pain at rest

Figure 3. Average pain severity for each tendon subgroup.

100
90
80
70
60
50
40
30
20
10
0
Gluteal

Hamstring
25%

Patella
50%

75%

Achilles

Plantar fascia

100%

Figure 4. Pain experienced as a percentage of the day for
each tendon subgroup.

the least painful condition during activity. Gluteal tendinopathy displayed the greatest discrepancy between pain with
activity and rest pain.
The gluteal tendinopathy subgroup demonstrated the highest proportion of participants that experienced pain 100%
of the day (18.2%). Over half of the hamstring tendinopathy
subgroup experienced pain for three quarters on an average
day (52.2%). The patellar tendinopathy and Achilles tendinopathy subgroups had the highest proportion of participants that experienced pain for 25% of the day. Participants
with plantar fasciopathy were the only subgroup to not have
participants that experienced pain for 100% of the day.
There was a negative association between self-rated general
health and the LOT-R pessimism subscale (rho=-0.40, p <
0.05, medium) and a positive association with the LOT-R
optimism subscale (rho=0.23, p < 0.05, small). Small negative correlations were observed between general health and
664

Tendinopathy and psychological variables
Nearly two-thirds of the entire cohort scored above the TSK
cut-off score (n=58, 63.7%) with 76.9% (n=10) of those with
patellar tendinopathy classified as having a fear of movement
(figure 5). Further, 13% of participants appear to be affected
by depression, while 21% were classified as anxious. Those
patients with gluteal and hamstring tendinopathy exhibited
the highest rates of anxiety across the cohort.
Small negative relationships were observed between rest
pain severity and the HADS depression subscale (rho=-0.22,
p < 0.01, small) and TSK activity avoidance subscale (rho=0.19, p < 0.05, small) scores. The TSK activity subscale also
demonstrated a small relationship to the severity of pain
with activity (rho=-0.21, p < 0.05, small). Symptom duration
demonstrated trivial correlations with the subscales on all
three psychological questionnaires (rho < 0.11) and LOT-R
subscales demonstrated trivial correlations with rest pain
and activity pain intensity (rho < 0.10).

DISCUSSION
This study sought to evaluate the presence of a range of
psychological factors that may be associated with the presence of a tendinopathy affecting the lower limb, in a cohort
of patients attending for care at a private physiotherapy clinic. Patients in our cohort who were seeking treatment by a physiotherapist with tendinopathy expertise, had
undertaken previous treatment (including exercise, injections, and surgery), and 50% reported they had experienced lower limb tendon pain for longer than 12 months.
Further, our cohort was from a high sociodemographic
population with 88% having private health insurance and
70% having a tertiary education.

Kinesiophobia
The main finding of our study is that kinesiophobia was
highly prevalent across the current cohort regardless of
tendinopathy location. Sixty-three percent of all participants displayed beliefs suggestive of fear of movement. This
was based on published cut-off scores for the TSK (22) with
Muscles, Ligaments and Tendons Journal 2020;10 (4)
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HADSD cut score
HADSA cut score
Tampa Classification

Percentage above cut score

80.00

60.00

40.00

20.00

Patella tendinopathy

Plantar fasciopathy

Gluteal tendinopathy

Hamstring tendinopathy

Achilles tendinopathy

.00

Diagnosis

Figure 5. Participants classified with kinesiophobia, depression and anxiety.

prevalence ranging from 54.5% for gluteal tendinopathy to
76.9% for patellar tendinopathy.
Results of the current study suggest that those patients
who displayed fear of movement according to the TSK,
are more likely to hold the belief that pain is proportionate to damage, and that avoidance of physical activity or
exercise may be necessary to prevent exacerbation of their
tendinopathy condition (41). These patient cognitions are
at odds with the current understanding of tendinopathy
pathogenesis and management. Although the pain source
in tendinopathy is not clear (42), the accepted hypothesis
is that pain is a product of peripheral sensitisation that may
be caused by one or a combination of multiple biochemical changes that occur in the local tissues (43). Pain is
not always reflective of the state of the tissues and there is
no evidence that tendon pain is an indication of structural tendon damage (3). There is also a substantial body of
evidence that demonstrates structured exercise improves
tendon pain and function, and exercise is the first-line
recommended treatment for upper and lower limb tendinopathy (1, 4, 44, 45). Future studies should explore potential associations between kinesiophobia and treatment
outcomes in lower limb tendinopathy.
Muscles, Ligaments and Tendons Journal 2020;10 (4)

Given the cross-sectional design of our study, we are
unable to draw conclusions on the mechanistic relationship between kinesiophobia and tendon pain – whether
fear of movement precedes or is a product of tendon pain.
Our results also suggest there is a small negative association between pain severity (both at rest and with activity) and kinesophobia in patients with lower limb tendinopathies. The presence of kinesiophobia might form
part of a multifaceted risk factor profile for the development of a chronic lower limb tendinopathy given this
small association. One explanation for this could be that
there is an underlying tendency towards kinesiophobia
in some people and not in others, in a similar way that
some people have a genetic or situational predisposition towards psychological conditions such as anxiety or
depression (46). There is a body of evidence which demonstrates that fear-avoidance beliefs play a significant role in
the transition from acute to chronic back pain (47) and is
correlated to disability and quality of life measures (48).
With respect to low back pain, high levels of kinesiophobia at baseline predicted duration, severity and disability
at follow up. Further, for those without low back pain at
baseline, a high level of kinesiophobia could predict back
665
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pain and disability at follow up (49). These results suggest
a propensity to develop fear with movement could exist
within a genotype of an individual, and that pain as an
environmental trigger could lead to its phenotypic expression. This assertion is possibly supported by the negligible
association between kinesiophobia and complaint duration in the current study suggesting other factors may
be contributing the development of fear of movement.
How these results translate to lower limb tendinopathies
requires further exploration, however.
Alternatively, kinesiophobia could be thought of as a secondary sequalae to longstanding pain in some individuals. This
could be explained as a maladaptive movement behavioural
response to threatening pain, whereby the central nervous
system interprets repeated nociceptive input from peripheral tissues, upregulates output pain and alters motor patterns
to de-load the injured tissues (50-52). Whilst the temporal
relationship between pain and fear of movement is unclear,
our study suggests that identifying and managing these
cognitions may have a role in the management of lower limb
tendinopathies.

Depression and anxiety
Among our cohort, 13.2% (n=12) would be classified as
experiencing depression and 20.9% (n=19) experiencing
anxiety, with the prevalence of both in the current cohort
being relatively consistent with Australian population data
(53). Pain at rest demonstrated a small association with the
HADS depression subscale score, with depression being
most prevalent in Achilles tendinopathy. The latter findings are consistent with the psychological burden among
people with Achilles tendinopathy, as identified by McAuliffe et al. (54). Depression has also been identified as a
significant component of the patient profile of those with
severe gluteal tendinopathy (10), suggesting that clinicians
should screen for psychological distress, or the presence
of possible depression in patients with lower limb tendinopathies, to better manage these complaints (54). Anxiety appeared to be most prevalent in those with hamstring
tendinopathy in the current study, but was not identified
in those with patellar tendinopathy. The reason for these
associations is not clear and further exploration in larger
samples is warranted, particularly as these psychopathologies do not appear to be present to the same degree across
all lower limb tendinopathies. As discussed earlier, whether psychological distress precedes, develops in conjunction with, or is exacerbated by, a lower limb tendinopathy
requires further research.
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Life orientation
The current study is the first to explore the construct of life
orientation (dispositional optimism) in the context of lower
limb tendinopathies. Optimism and pessimism comprise
this construct with higher levels of pessimism being associated with lower physical health outcomes (55). Pessimism
demonstrated a trivial negative correlation relationship
and optimism a trivial positive relationship with duration
of symptoms. Likewise, pain with either rest or activity
demonstrated trivial correlations with dispositional optimism. These results suggest that life orientation may not
be a factor in lower limb tendinopathies broadly. However, there may be a relationship between life orientation and
individual tendinopathies that was not able to be identified
given the sample size in the current study. Further work to
evaluate the association of life orientation and specific lower
limb tendinopathies to confirm or refute the current findings is required.

Limitations
There are several limitations of this study, the first being
inclusion of people with concomitant musculoskeletal
pathology such as hip osteoarthritis, patellofemoral pain
syndrome or lower back pain as this may have influenced
our findings. The presence of a secondary diagnoses may
have resulted in over reporting of prevalence of psychological factors such as kinesiophobia. Another limitation of our
study is that we did not use validated measures of tendinopathy pain and function (37-40). This is because there is
no one measure that incorporates all lower limb tendinopathy diagnoses that we included in the study. This may have
limited our ability to identify a relationship between severity of pain and psychological factors, which consequently
may be under reported. In addition, our consecutive cohort
was a chronic cohort presenting to a tertiary referral specialist clinic and may not represent patients with shorter term
pain, presenting to primary and secondary care centres,
or patients with these conditions who do not actively seek
specialist treatment. Generalising our findings to other
populations such as those who have never sought treatment
for their tendinopathy, or those with acute symptom durations is not recommended.
We urge caution generalizing our findings, given the relatively small subgroups of some of the tendinopathies represented in our cohort. Given that ours is a pragmatic exploratory study we did not consider power calculations a-priori.
Finally, there were very few cases of some tendinopathy
diagnoses included in the study. Plantar fasciopathy was
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the lowest (n=7). For this reason, we did not analyse relationships between tendinopathy types and associated pain
measures. Consequently, there is a limit on generalisability
of our results to individual tendinopathy types included in
the study. Despite these limitations, our results demonstrate
the high prevalence of kinesiophobia across all tendinopathy diagnoses among our consecutive cohort of patients.
The authors therefore advocate that this psychological
factor warrants further investigation in future research in
the field of lower limb tendinopathy.

CONCLUSIONS
The current work explored a range of demographic, health
behaviour, psychological and psychosocial variables in a
cohort of patients presenting to physiotherapy for treatment
of a lower limb tendinopathy. Regardless of the tendinopathy
location, kinesophobia appeared to be prevalent in the majority of participants in the study. This finding would suggest
that routinely screening for kinesophobia may be indicated,
as it may provide valuable clinical information to incorporate
into patient management strategies. This result also provides
an opportunity to evaluate the impact of kinesophobia on
treatment outcomes. Some of the current patient cohort
also demonstrated possible depression and anxiety – again,

screening and co-management of these psychopathologies
may be required to effectively manage patients with lower
limb tendinopathy. Of note is that these psychopathologies
appeared to be independent of other demographic variables
in this cohort. The current study adds to the understanding of the prevalence and associations between lower limb
tendinopathies and a range of psychological and psychosocial variables. These results could provide the basis for
further work to evaluate the impact of addressing psychological and psychosocial variables in the management of lower
limb tendinopathies. Further research could be directed
towards tracking psychological changes during the management of a tendinopathy through to resolution, including
the use of other measures that observe coping, self-management behaviours and self-efficacy. These additional measures
may assist in the identification of factors that predict chronicity and poor treatment outcomes. Whilst quality of life
and functional measures were not included in this study,
they should be included in future studies to enable a more
complete exploration of the relationship between tendinopathy and psychological factors.
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SUPPLEMENTARY FILE 1
Table I Suppl. Clinical diagnosis criteria for tendinopathy.
Site of tendinopathy

Clinical diagnosis criteria

Gluteal

Primary complaint of lateral hip pain, pain on palpation of the greater trochanter, and pain reproduced
with either passive flexion abduction external rotation (FADER), muscle isometric contraction in
FADER or single leg stance on the affected leg for 30 seconds (1, 2)

Proximal hamstring

Primary complaint of ischial tuberosity pain, pain on single leg bridge, single leg long lever bridge or
single leg deadlift loading tests (3)

Patella

Primary complaint of localised pain at the inferior pole of the patellar, corresponding tenderness on
palpation, pain on single leg decline squat or submaximal hop loading tests (4)

Achilles

Primary complaint of Achilles insertion or midportion pain, corresponding tenderness on palpation,
pain on calf raise or submaximal hop loading tests (5)

Plantar fascia

Primary complaint of pain at the proximal plantar fascia insertion, corresponding pain on palpation,
pain on calf raise or submaximal hop loading tests (6)
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SUPPLEMENTARY FILE 2
Table II Suppl. Differential diagnoses considered (*systemic & sinister pathologies considered and screened for in all cases).
Site of tendinopathy
Gluteal

Proximal hamstring

Patellar

Achilles

Plantar fascia

Differential diagnosis
Lumbar stenosis, radiculopathy or discogenic pathology (1, 2)
Sacroiliac joint dysfunction (3)
Hip joint pathology and osteoarthritis (4)
Ischiofemoral impingement (4)
Neck of femur fracture (2)
Sciatic neuropathy (2)
Lumbar stenosis, radiculopathy, or discogenic pathology (1, 5)
Sacroiliac joint dysfunction (6)
Sciatic neuropathy (5)
Ischiofemoral impingement, deep gluteal tear, apophysitis or avulsion (5)
Tear or rupture of proximal hamstring tendon (5)
Pubic or ischial ramus bone stress injury, apophysitis or avulsion (5)
Slipped Capital epiphysis (7)
Patellofemoral joint dysfunction (8) and osteoarthritis (9)
Patellar inferior pole bone stress injury and osteochondroses of the knee (10)
Infrapatellar fat pad (11)
Plica and chondral surface pathology (12, 13)
Sural neuropathy (14)
Paratenon (15)
Tendon partial tear, rupture (16)
Plantaris tendinopathy (17)
Tibial neuropathy (18, 19)
Calcaneum bone stress injury (18, 19)
Fat pad contusion (18, 19)
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