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SUMMARY
Objective. Do any measures at baseline predict response from radial Extracorporeal 
Shockwave Therapy (rESWT) for patients with GTPS?
Methods. Setting: single UK NHS Sports Medicine Clinic. Patients: 260 patients 
following rESWT for GTPS. Mean age 60.0 ± 11.9 years, 81% female, mean duration 
of symptoms 44.5 ± 44.7 months (range: 3 months-20years). Interventions: partici-
pants received three sessions of rESWT plus structured home exercise programme 
(flexibility, strength, and balance). Main outcome measures: follow-up was 3-months, 
and 6-months. Outcome measures of self-reported “average pain”, “worst pain”, and 
VISA-G score. Baseline PROMS (Non-Arthritic Hip score, and Oxford Hip Score), 
pain (painDETECT, S-LANSS, CSI), “ability” (ODI, MSK-HQ), mood (HADS).
Results. Improvement in “average pain” of 30% at 3-months, and 37% at 6-months. 
VISA-G improved by more than 10% points at 3-months and 6-months. Several weak 
or very-weak correlations were identified, but no single baseline variable corelated 
strongly to the improvements seen at follow-up time-points.
Conclusions. There were clinical and statistically-significant improvements seen 
following rESWT for patients with GTPS, even in those with very long duration of 
symptoms, irrespective of age or symptom duration. There was a statistically signifi-
cant difference for gender (greater benefit in female patients) which did not reach clin-
ical significance. Greatest improvements in self-reported pain were seen in those with 
the worst baseline symptoms, particularly with variables more sensitive to non-arthritic 
hip pain (NAHS, VISA-G) than “arthritic pain” measures (OHS). Baseline measures 
such as Oswestry Disability Inventory or the MSK-HQ have weak correlations to 
improvements in some factors seen, with fewer correlations seen for markers of chron-
ic, neuropathic, or centralised pain, or mood.
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INTRODUCTION
Greater Trochanteric Pain Syndrome is a common cause of 
lateral hip pain, has an incidence of 1.8/1000 patients per 
year in primary care, affecting women more than men, most 

typically in their 50’s and 60’s (1-4). “Greater trochanteric 
pain syndrome” has held various names over the last few 
decades, indicating the ongoing confusion as to the patho-
logical processes involved; for the purposes of this article 
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the phrase “greater trochanteric pain syndrome” (abbrevi-
ated to “GTPS”) will be used, although the limitations of 
this terminology are recognised (3, 5, 6).
GTPS describes an area of reproducible lateral hip pain over 
the area of the greater trochanter, typically spreading to the 
buttock, upper lateral thigh, or occasionally further, which 
can overlap with symptoms from other conditions includ-
ing hip joint, spinal, or radicular pathologies (3, 7). GTPS 
is more common in patients with pre-existing osteoarthritis 
of the knee or low back pain, with conflicting evidence as 
to whether it may be more common in overweight or obese 
patients (3, 8). Examination typically reveals maximal tender-
ness in the posterolateral area of the greater trochanter, but 
the majority of clinical tests have limited sensitivity and poor-
ly differentiate GTPS from other causes of lateral hip pain 
(9, 10). Investigations can be useful in aiding diagnoisis, 
and 88% of patients with GTPS symptoms have evidence 
of gluteus tendinopathy on MRI compared to 50% of those 
with hip pain but without specific greater trochanteric symp-
toms (5, 11). However as gluteal tendinopathy can be often 
reported on MRI in those without specific GTPS-symptoms, 
rather than a diagnostic tool, investigations may be more 
useful in ruling out other conditions such as osteoarthritis of 
the hip, or tears of the gluteal tendons (11).
Radial extracorporeal shockwave therapy (rESWT), involves 
the use of inaudible high-energy sound waves which are 
generated externally to the body and spread aspherical-
ly into soft-tissue as a pressure wave, losing power as they 
pass deeper into tissue, but potentially covering a broad 
area (12). rESWT is most typically performed over three 
sessions, at weekly intervals, in order to promote a healing 
response alongside a structured rehabilitation programme 
(13). However the treatment numbers vary between stud-
ies with ongoing uncertainty as to “optimal treatment” (14), 
with evidence from a case-control study suggesting bene-
fits of a single treatment session of rESWT in patients with 
GTPS (15), and another case series that used between one 
and eleven sessions (mean 5.6 sessions) of rESWT (16). 
Recent research however has questioned the protocol typi-
cally recommended, with equal benefit demonstrated in 
patients following 3 sessions of “maximum tolerated” versus 
“minimal dose” rESWT in a double-blinded RCT (17).
Similar to other treatments and conditions, there appears to 
be great heterogeneity in response to rESWT for patients 
with GTPS. Benefits are typically seen in most, but not all, 
patients but this can take 3-months to 6-months for clinical-
ly appreciated benefits to occur (17, 18). To date there is no 
research looking to identify any specific factors at baseline 
which may be of value in predicting response to treatment 
and which may guide individualised pathways of care. This 
research seeks to identify if any self-reported measures at 

baseline may have value in predicting response to rESWT 
in patients with chronic GTPS.

MATERIALS AND METHODS
Procedure logs were examined from a single UK hospi-
tal outpatient clinic, which has a regional reputation for 
the management of patients with chronic tendinopathy. 
A total of 260 patients who had previously been treated 
with rESWT for symptoms of Greater Trochanteric Pain 
Syndrome (GTPS) were identified from procedure logs. 

Baseline and outcome measurements
Baseline assessments were conducted prior to the rESWT 
procedure. There is no single “gold standard” for assessing 
patients with GTPS, therefore a 0-10 numerical rating scale 
of self-reported “average pain” and self-reported “worst 
pain” were used initially, alongside validated PROMS: the 
Oxford Hip Score (OHS) (19, 20), and the Non-Arthrit-
ic Hip Score (NAHS) (21, 22). Additional hip-specific 
measure of function was undertaken with participants part-
way through the longitudinal case series with the Victorian 
Institute of Sport Assessment - Gluteal Tendon question-
naire (VISA-G) (23) and the Musculoskeletal Health Ques-
tionnaire (MKS-HQ) (24) for global musculoskeletal func-
tioning. These measures were recorded contemporaneously 
at baseline before rESWT treatment, and also at 3-months 
and 6-months after rESWT treatment.
Additional measurements were taken across a broad range 
of aspects of function to assess baseline function, with subse-
quent analysis undertaken to assess if measurements at base-
line predicted subsequent outcome. These included validated 
measures of neuropathic pain or central sensitisation: pain-
DETECT (25, 26), and Leeds Assessment of Neuropathic 
Symptoms and Signs (S-LANSS) (27, 28), or Central Sensi-
tisation Inventory (CSI) (29, 30) respectively. Assessments 
of anxiety and depression symptoms were assessed through 
the Hospital Anxiety and Depression Scale (HADS) (31, 32) 
plus PHQ-4, GAD-7 & PHQ-9 (33-35). Markers of chronic 
pain were assessed via the Pain Catastrophising Scale (PCS) 
(36) and the Psychological Inflexibility in Pain Scale (PIPS) 
(37). Additional measures of global function and ability were 
assessed via EuroQol 5Dimensions (EQ-5D) (38, 39) and 
the Oswestry Disability Index (ODI) (40). These combined 
questionnaires took an average of 30 minutes to complete by 
the patient prior to treatment.

Interventions
Patients received three rESWT treatment sessions 
performed at weekly intervals of rESWT from a “Intelect” 
RPW ESWT machine (DJO Global Chattanooga), with 
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energy level controlled by the operator to the “maximum 
comfortably tolerated dose” for the individual patient in 
line with manufacturer instructions. The treatment protocol 
was for rESWT delivered at a frequency of 20 Hz with 2000 
shocks per treatment session. The mean value of the pres-
sure waves generated was 2.3 ± 0.2, 2.9 ± 0.3, and 3.4 ± 0.4 
bar for the 1st, 2nd, and 3rd treatment sessions respectively.
In addition to the rESWT, all patients were given a struc-
ture home exercise programme and taught how to prog-
ress this programme alongside the rESWT treatment. This 
programme included components of mobilisation, stretch-
ing, balance and strengthening exercises and is document-
ed in previous work (17). Patients were encouraged to start 
the HEP prior to rESWT and to continue this throughout 
the period of follow-up, progressing this as their symptoms 
allowed. They were all given written material to support 
their compliance with the HEP.

Follow-up
Patients were reviewed in routine clinics at three-months 
and at six-months following the final rESWT treatment 
procedure. Follow-up data for outcome measurements was 
recorded at the follow-up time-points, the patients’ gener-
al progress was assessed, their compliance and ability with 
the home exercise programme was reviewed and further 
instruction given if appropriate.

Ethics statements
This specific project does not fulfil the criteria of research 
as stipulated by HRA, therefore formal NHS ethics approv-
als were not required for this project. This specific proj-
ect, which examines data at baseline and compares these 
to outcomes seen following treatment is a part of a wider 
ongoing body of work examining different aspects of chron-
ic tendinopathy which is fully registered with the hospital 
Trust and relevant authorities.

Statistical analysis
Anonymised data from the procedural logs were inputted 
into a bespoke Excel spreadsheet (MS Excel for Mac – 
current version 16.50) by the author. All data was anony-
mised prior to analysis and held/used in accordance with 
hospital procedures. From this, group values (including 
means, standard deviations, and ranges) were calculated for 
the patient group as a whole, and for different sub-groups. 
Most data collected were scale data, with some data record-
ed as either ordinal or nominal categories. Data were 
analysed with SPSS (v27) and the Shapiro-Wilk test was 
performed to assess normality. Most data were not normal-
ly distributed, therefore non-parametric testing was used 
throughout, typically Wilcoxon Signed-Rank or Chi-Square 

testing. Spearman’s correlation was used to assess relation-
ships between variables. Statistical significance was set at p 
< 0.05. Missing Value Analysis (MVA) was not undertaken.

Ethical approvals
This project utilised anonymised data from questionnaires 
that patients who attended this outpatient department 
completed as a part of their routine clinical care. Patients 
were advised that these questions were designed to better 
understand their pain and the impact that their symptoms 
had on their quality of life, and they were free to choose not to 
complete the questionnaires if they wished, and gave permis-
sion for use of anonymised data. This specific project, which 
examines data at baseline and compares these to outcomes 
seen following treatment is a part of a wider ongoing body 
of work examining different aspects of chronic tendinopathy 
which is fully registered with the hospital Trust and relevant 
authorities. This specific project does not fulfil the criteria of 
research as stipulated by HRA, therefore formal NHS ethics 
approvals were not required for this project. 

RESULTS
260 patients who had been treated with rESWT for GTPS 
were identified from procedural records who had follow-
up recorded at either 3-months (n = 251/260) or 6-months 
(n = 229/260), or both (n = 219/260). There was a mean 
age of 60.0 ± 11.9 years, 81% (n = 211/260) were female, 
and there was a mean duration of symptoms of 44.5 ± 44.7 
months (range: 3-240). These data are displayed in table I.
Baseline data were available for self-recorded values of “aver-
age pain” for all patients, and 256/260 patients for values of 
“worst pain”. In addition, baseline values were available for 
the following PROMS: VISA-G (n = 213/260), NAHS (n = 
256/260), OHS (n = 256/260) and MSK-HQ (n = 93/260). 
Follow-up data for patients at 3-months showed a reduc-
tion in self-reported measures of “average pain” and “worst 
pain” of 30% and 25% respectively, and at 6-months these 
figures were 37% and 30%. There were statistically signif-
icant improvements in all outcome measures comparing 
baseline to 3-months, and baseline to 6-months (all p < 
0.001), and these data are displayed in table II.

Table I. Demographics (n = 260 total).

Age 60.0 ± 11.9 years

Gender (%female/%male) 81% female/19% male
(211 F/49 M)

Duration of symptoms 44.5 months ± 44.7 months
(Range: 3-240 months)

Data are mean ± SD.
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The presence of neuropathic pain as a component of pain 
has been suggested both as a concept, and has been found 
in previous cohort study across multiple different tendon 
conditions (26). Patients were categorised according to their 
baseline painDETECT score (n = 254/260) as to the likeli-
hood of a neuropathic pain component. Overall, the pain-
DETECT score was high enough to categorise as neuro-
pathic pain was “likely” (painDETECT 19-38) in 22% 
of the patients (n = 55/254). Of the remainder, 23% (n = 
58/254) scored in the “equivocal” category (painDETECT 
13-18), and 56% (n =141/254) were identified as neuro-
pathic pain was “unlikely” (painDETECT 0-12). Mean 
scores for self-reported average and worst pain calculated 
for those in each of these categories. These demonstrated 
that there were significant between-groups differences at 
baseline, with those who scored more highly on the pain-
DETECT questionnaire at baseline (hence being more like-
ly to have neuropathic pain) scoring higher on both 0-10 
scales of “average pain” and “worst pain”. However, these 
differences were not consistently seen at follow-up periods. 
These data are displayed in table III. 
A further measure of neuropathic pain was used with the 
self-reported version of Leeds Assessment of Neuropathic 
Symptoms and Signs (S-LANSS, n = 93). Using this ques-
tionnaire, 27% (n = 31/93) scored highly enough to suspect 
the presence of neuropathic pain (S-LANSS score 12+). 
Additional baseline measures were taken for symptoms of 
central sensitisation using the Central Sensitisation Inven-
tory (CSI, n = 201). Using this questionnaire 27% (n = 
54/201) were judged to be more likely to have central sensi-
tisation (CSI score > 40) at baseline. 

Additional measures of global ability/function were record-
ed with the Oswestry Disability Inventory (ODI, n = 206) 
and the EQ-5D %health measure (n = 254). Quantifica-
tion of patient mood state for anxiety and depressive symp-
toms was made with Hospital Anxiety and Depression Scale 
(HADS, n = 252), PHQ-4 (n = 204), GAD-7 (n = 203), and 
PHQ-9 (n = 204). Measurement was also undertaken with 
the Pain Catastrophising Scale (PCS, n = 93) and Psycho-
logical Inflexibility in Pain Scale (PIPS, n = 93) as additional 
markers of interest. The baseline values for these different 
PROMs are displayed in table IV.
To attempt to identify possible predictors of outcome 
following rESWT, independent correlation analysis was 
undertaken between the different baseline values for the 
different PROMS and improvements in the self-reported 
values of “average pain”, “worst pain”, and the changes in 
the VISA-G score at 3-months and 6-months. 
At 3-months weak or very weak correlations were 
found between a change in self-reported “worst pain” 
and baseline “average pain” (but not “worst pain”), 
MSK-HQ and ODI questionnaires. Improvements in 
the VISA-G score correlated with other hip function 
PROMS at baseline. 
At 6-months follow-up, very weak correlations for 
improvements in self-reported “average pain” and 
’worst pain” were found for baseline values of the ODI 
and painDETECT questionnaires. There were also 
found to be weak correlations between improvements in 
the VISA-G score and several of the other hip question-
naires (rs all - 0.2 to - 0.4), but also a very weak negative 
correlation between improvements in the VISA-G score 

Table II. PROMs at baseline and follow-up.

Baseline 3-month
follow-up

6-month
follow-up

Self-reported “average pain”
(0-10)

6.3 ± 1.8
(n = 260)

4.4 ± 2.6*
(n = 251)

4.0 ± 2.7*
(n = 228)

Self-reported “worst pain”
(0-10)

8.0 ± 1.5
(n = 256)

6.0 ± 2.7*
(n = 241)

5.6 ± 2.9*
(n = 226)

VISA-G 48.4% ± 16.2%
(n = 213)

58.4% ± 19.1%*
(n = 195)

61.3% ± 20.6%*
(n = 197)

NAHS (total score) 43.0 ± 13.1
(n = 256)

51.4 ± 14.9*
(n = 239)

53.0 ± 15.6*
(n = 225)

Oxford Hip Score 25.7 ± 8.4
(n = 256)

32.1 ± 9.2*
(n = 239)

33.0 ± 9.3*
(n = 225)

MSK-HQ 31.0 ± 8.4
(n = 93)

36.2 ± 10.1*
(n = 88)

37.8 ± 10.7*
(n = 84)

Data are mean ± SD. Into brackets: number of patients with data. Asterisks (*) represent significant change from baseline value (all p < 0.001). VISA-G: 
Victoria Institute of Sports Gluteal Tendon score; NAHS: Non-Arthritic Hip Score (total score displayed); OHS: Oxford Hip Score; MSK-HQ: Muscu-
loskeletal Health Questionnaire.
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Table III. Average/worst self-reported pain (0-10) for different categories of baseline painDETECT score.

                                     Self-reported “average pain”

Baseline 3-month
follow-up

6-month
follow-up

“Neuropathic pain unlikely”
painDETECT (0-12)
(n = 141)

6.0 ± 1.9 4.2 ± 2.6 4.1 ± 2.6

“Equivocal”
painDETECT (13-18)
(n = 58)

6.1 ± 1.7 4.2 ± 2.4 3.8 ± 2.6

“Neuropathic pain more likely”
painDETECT (19-38)
(n = 55)

7.2 ± 1.6 4.9 ± 2.7 4.4 ± 2.9

P-value 0.007 * 0.255 0.518

                                 Self-reported “worst pain”

Baseline 3-month
follow-up

6-month
follow-up

“Neuropathic pain unlikely”
painDETECT (0-12)
(n = 141)

7.7 ± 1.6 5.9 ± 2.7 5.7 ± 2.9

“Equivocal”
painDETECT (13-18)
(n = 58)

7.9 ± 1.4 5.8 ± 2.7 4.9 ± 2.9

“Neuropathic pain more likely”
painDETECT (19-38)
(n = 55)

8.7 ± 1.2 6.4 ± 2.7 6.1 ± 2.9

P-value 0.027* 0.452 0.013*

Data are mean ± SD; P-values demonstrate significance of difference within time-period group.

Table IV. Baseline PROMs.

Measure PROM Baseline value n
Neuropathic pain painDETECT 12.1 ± 7.2 254

S-LANSS 9.1 ± 5.6 93

Central Sensitisation CSI 32% ± 15% 201

Chronic pain PCS 16.3 ± 11.3 93

PIPS 60.1 ± 18.6 93

Global ability/function ODI 34% ± 15% 206

EQ-5D % health scale 68% ± 19% 254

Mental health
(anxiety/depression)

HADS (anxiety scale) 5.8 ± 3.7 251

HADS (depression scale) 4.9 ± 3.3 252

PHQ-4 1.6 ± 2.2 204

GAD-7 3.6 ± 3.9 203

PHQ-9 5.2 ± 4.7 204
Data are mean ± SD.
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at 6-months and the symptom duration (rs = 0.160, p = 
0.026*), n = 193, indicating those with shorter symptom 
duration may have had slightly greater improvements 
seen at 6-months. 

These are described under the different sub-headings 
below, with key findings explored. All relevant data is 
shown in table V for the significance of any correlations at 
3-months, and table VI for correlations at 6-months.

Table V. Correlations at 3-months.

% change in 
“average pain”

% change in
“worst pain”

Change in
VISA-G

Age N N N

Gender p = 0.028* N N

Symptom duration N N N

Number of previous injections N (rs = - 0.140, p = 0.034), n = 231 N

Rehab frequency (@3M) N N N

Rehab regularity (@3M) N N N

Baseline
“Average pain” (0-10) N (rs = - 0.135, p = 0.038*) n = 237 N

“Worst pain” (0-10) N N N

VISA-G N N (rs = - 0.325, p < 
0.001*), n = 195

NAHS N N (rs = - 0.227, p = 
0.001*), n = 195

OHS N N (rs = - 0.220, p = 
0.002*), n = 195

MSK-HQ N (rs = 0.220, p = 0.046*), n = 83 N

ODI N (rs = - 0.143, p = 0.049*), n = 190 N

EQ-5D %health N N N

painDETECT (score) N N N

painDETECT (category) N N N

S-LANSS (score) N N N

S-LANSS (category) N N N

CSI (score) N N N

CSI (category) N N N

PCS N N N

PIPS N N N

HADS (Anxiety) N N N

HADS (Depression) N N N

PHQ-4 N N N

GAD-7 N N N

PHQ-9 N N N
N: non-significant statistical relationship; rs < 0.2 “very weak” correlation, > 0.2 “weak” correlation”, > 0.4 “moderate” correlation” … (not seen in 
data set).
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Patient demographics
The patient age did not have any significant correlations 
with any of the changes in outcome measures seen at either 
3-months or 6-months.

Patient gender was found to have a statistically significant 
difference in % change in self-reported “average pain” at 
3-months. However, this is unlikely to have been clinically 
significant with female patients improving by 30% ± 38% 

Table VI. Correlations at 6-months.

% change in 
“average pain”

% change in
“worst pain”

Change in
VISA-G

Age N N N

Gender N N N

Symptom duration N N (rs = 0.160, p = 0.026 *), n = 193

Number of previous injections N N N

Rehab frequency (at 6M) N N N

Rehab regularity (at 6M) N N N

Baseline
“Average pain” (0-10) N N N

“Worst pain” (0-10) N N N

VISA-G N N (rs = - 0.308, p < 0.001*), n = 197

NAHS N N (rs = - 0.176, p = 0.013*), n = 197

OHS N N N

MSK-HQ N N N

ODI (rs= - 0.151, p = 0.037 
*) n = 191

(rs = - 0.175, p = 0.015*), n = 190 N

EQ-5D %health N N N

painDETECT (score) N (rs = 0.139, p = 0.039*) n = 221 N

painDETECT (category) (p = 0.039*) n = 222 N N

S-LANSS (score) N N N

S-LANSS (category) N N N

CSI (score) N N N

CSI (category) N N N

PCS N N N

PIPS N N N

HADS (Anxiety) N N N

HADS (Depression) N N N

PHQ-4 N N N

GAD-7 N N N

PHQ-9 N N (rs = - 0.153, p = 0.035*), n = 189

N: non-significant statistical relationship. rs < 0.2 “very weak” correlation, > 0.2 “weak” correlation”, > 0.4 “moderate” correla-
tion” … (not seen in data set).
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at 3-months, compared to male patients improving by 20% 
± 55%, p = 0.028*. There were no statistically significant 
relationships between gender and changes in “worst pain” 
at 3-months (p = 0.127), nor changes in either variable 
at 6-months.
Symptom duration was found to have a statistically signif-
icant, but very weak correlation with improvements in the 
VISA-G score at 6-months (rs = 0.160, p = 0.026*), n = 193, 
but not at 3-months (rs = 0.075, p = 0.303), n = 190. There 
were no significant correlations with any changes in self-re-
ported “average” or “worst” pain scales at either 3-months 
or 6-months.

Rehabilitation programme compliance
Although previous research has suggested that rESWT 
needs to be performed alongside a graded home exercise 
programme (13), there were no significant correlations 
seen identified either the self-reported frequency (how 
many times per day were the exercise undertaken), or how 
compliant patients were with the rehabilitation programme 
and any of the tracked improvements in pain or function 
at 3-months (table V) or 6-months (table VI). This may be 
limited by the accuracy of the self-reporting of this question.

Baseline pain and local hip function
Baseline assessments were undertaken with self-report-
ed measures of “average” pain, “worst pain” and validat-
ed measures including VISA-G, NAHS, and OHS. None 
of these baseline measures correlated significantly with 
improvements in “average pain” measured at 3-months 
(table V) or 6-months (table VI). There were very weak 
negative correlations seen between baseline average pain, 
and improvements in self-related pain at 3-months, i.e., 
those with highest levels of average pain at baseline report-
ed the greatest % improvement in worst pain at 3-months, 
(rs = - 0.135, p = 0.038*), n = 237. Similar correlation was 
not seen at 6-months which raises questions about any clin-
ical significance of this. 
Several weak or very weak correlations were seen for differ-
ent baseline parameters and improvements in VISA-G 
scores seen at either 3-months (table V) and 6-months 
(table VI). This included baseline VISA-G score (3- and 
6-months), NAHS (3-months), and OHS (3-months only). 
The data is displayed in table V (3-months) and table VI 
(6-months).

Global function
Baseline aspects of more global function was undertaken 
with the MSK-HQ, ODI, and EQ-5D-5L questionnaires. 
The baseline % health scale of EQ-5D did not have any 

statistically significant correlations with the three outcome 
measures studied at follow-up.
The baseline MSK-HQ score was shown to have a weak 
correlation with improvements in “worst pain” at 3-months 
(rs = 0.220, p = 0.046*), n = 83, but not with improvements 
in average pain or VISA-G at 3-months, or any of these 
markers at 6-months.
The baseline ODI questionnaire had a weak correlation with 
improvements in “worst pain” at 3-months (rs = - 0.143, p 
= 0.049*), n = 190, but not with improvements in “average 
pain” or VISA-G at 3-months. At 6-months weak correla-
tions were found with self-reported “average pain” (rs = - 
0.151, p = 0.037*) n = 191 and “worst pain” (rs = - 0.175, p 
= 0.015*), n = 190 but not with changes in VISA-G.

Markers of chronic, neuropathic, 
and centralised pain
Markers of chronic, neuropathic, and centralised pain were 
undertaken at baseline with painDETECT, S-LANSS, CSI, 
plus PCS and PIPS. Of these baseline assessments, the 
only statistically significant correlation with outcome was 
at 6-months with weak correlations between the baseline 
painDETECT score and improvements in “worst pain” (rs 

= 0.139, p = 0.039*) n = 221 and between baseline painDE-
TECT category and improvements in “average pain” (p = 
0.039*) n = 222.

Mental health/anxiety and depression scales
Baseline assessment of anxiety and depression symp-
toms was undertaken with HAD (anxiety and depression 
sub-scales), PHQ-4, GAD-7, PHQ-9. The only baseline 
variable that had a statistically significant correlation with 
outcomes measured was a weak negative correlation with 
improvement in VISA-G score at 6-months (rs = - 0.153, p 
= 0.035*), n = 189. 

DISCUSSION
This large case series of 260 patients with chronic GTPS has 
demonstrated statistically and clinically significant improve-
ments in average pain, worst pain, and a number of validat-
ed hip-region PROMS at 3-months and 6-months. Howev-
er, the nature of this case series data means that benefits 
seen cannot be ascribed solely to the rESWT intervention 
and other factors may have contributed, such as the nature 
of time itself. However, the long average duration of symp-
toms prior to rESWT-treatment, and the lack of correla-
tion between duration of symptoms and benefits seen, may 
suggest that time-alone is not the leading cause of the symp-
tom improvements that were seen in this case series. The 
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benefits seen in this study replicate benefits seen in other 
studies (2, 15, 18). However, outside this study group, previ-
ously published work has only investigated “hip-related” 
outcome measures, rather than assessing the wider aspects 
of function used here.
There were statistically significant correlations between multi-
ple baseline factors in aspects of local pain, global function, 
neuropathic pain, and mental health function and improve-
ments in measures of self-reported “average pain”, “worst 
pain”, or VISA-G score at either 3-months or 6-months. 
However, the majority of these were very weak strength 
correlations, limiting the clinical significance of these. It may 
be that multi-level regression may produce a model that could 
better predict response to treatment, but it is not clear how 
clinically useful such a complex model may be. Instead, these 
results demonstrate that no single baseline variable measured 
in this study had a meaningful value in predicting response 
to radial shockwave therapy in patients with chronic GTPS.
One of the important limitations of the findings from this 
study which may influence its generalisability was the dura-
tion of symptoms of the patients involved with this proj-
ect. There was a mean ± SD of symptoms of 44.5months 
± 44.7months with a range of 3-months to 20-years. This 
cohort represents a group of patients who have often 
had a very long duration of symptoms, and whilst were 
representative of the patients seen in this tertiary clin-
ic, the outcomes may not be representative of patients 
with a shorter duration of symptoms, and previous stud-
ies have reported success in patients with symptoms of 
about 12-14months average (15). However, in this study 
the symptom duration had only a very-weak correlation 
with changes in VISA-G score at 6-months, and not at 
3-months, and no statistically significant correlations with 
changes in markers of “average pain” or “worst pain” 
at either time-period studied. Further research could be 
undertaken with a cohort of patients with shorter dura-
tion of symptoms to see if the findings are replicated, or 
whether the findings from this research are as a result of 
the chronicity of symptoms.
A strength of this study is the large size of the cohort that 
were involved (n = 260 total) which gives weight to the find-
ings that were presented here, and exceeds most published 
studies for this treatment in this condition. This is data from 
a pragmatic real-world clinic and different numbers of data 
were available for different measures studied, but the large 
overall group size has allowed the study of multiple baseline 
parameters and assessment as to value, if any, in predict-
ing response to treatment. The patients’ ages, gender, or 
duration of symptoms have not been consistently shown to 
affect outcomes seen. The influence of factors of chronic or 
centralised pain have not been shown to influence outcomes 

either positively or negatively, therefore these should 
not necessarily be barriers to considering rESWT. Local 
measures of hip pain did weakly correlate to outcome, with 
stronger correlations between VISA-G (23) and NAHS (21, 
22) which may be representative of non-arthritic hip prob-
lems, than the OHS (19, 20) which may be more representa-
tive of symptoms from hip osteoarthritis. This could be the 
focus of further work.

CONCLUSIONS
In summary, the data presented here suggests that there is an 
average improvement in measure of “average” pain of about 
30% at 3-months, and 37% at 6-months following rESWT. 
The improvement in measure of “worst pain” improved by 
25% at 3-months, and 30% at 6-months. These reached 
statistical significance and exceeded the minimally import-
ant clinical difference (MCID) in a patient cohort with 
very long average duration of symptoms. Heterogenous 
outcomes were identified following rESWT, and no single 
factor was found to have a moderate or strong correlations 
with the outcome measures that were studied. 
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