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ABSTRACT
Objective Shoulder pain, primarily due to rotator cuff 
tendinopathy, significantly impacts function and quality 
of life, with considerable socioeconomic implications. 
Physiotherapy myofascial trigger point therapy (MPT) 
is traditionally used, but therapeutic exercise (TE) has 
gained attention for its potential administrative and 
implementation benefits. The aim of this study was to 
evaluate the efficacy of TE compared with MPT in treating 
shoulder tendinopathies.
Methods A single- blind randomised controlled trial was 
conducted comparing TE and MPT. Outcome measures 
included pain intensity with the Numerical Rating Scale, 
pressure pain threshold (PPT) and range of motion 
(ROM), assessed before and after 10 treatment sessions. 
A total number of 72 participants (TE group n=36 age 
49.22±15.29/MTP group n=36 age 49.03±19.12) 
participated in the study.
Interventions Participants in both groups were 
evaluated before treatment and after 10 sessions. A total of 
10 sessions were conducted over 5 weeks of intervention.
Results Both interventions showed improvements in 
pain intensity and ROM, with no significant differences 
between the groups in most measures except PPT, where TE 
demonstrated a greater decrease in pressure- induced pain.
Conclusion TE could serve as an alternative to manual 
therapy, offering cost–benefit advantages, especially 
in administration via telecare and group sessions, 
highlighting its broader application in physiotherapy.
Trial registration number NCT06241404. 

INTRODUCTION
Shoulder pain affects up to 50% of the popu-
lation annually1 and 16%–21% on a persistent 
basis.2 It constitutes the third- leading reason 
for musculoskeletal consultations in primary 
care.1 3 Rotator cuff tendinopathy (RCT) is 
diagnosed in up to two- thirds of these cases,4 
highlighting its prevalence and clinical 

significance. Moreover, conditions such as 
RCT tendinitis and tendinosis are among the 
most common clinical diagnoses,5 leading 
to a reduction in functionality, a decrease 
in health- related quality of life, impaired 
sleep and work absenteeism.6 Consequently, 
RCT represents a significant medical and 
socioeconomic burden.1 The link between 
mechanical overload and RCT tendinopathy 
is well documented, with the dominant arm 
more frequently affected.6 RCT tendinopathy, 
particularly involving the supraspinatus and 
infraspinatus muscles, is the most prevalent, 
often characterised by chronic pain lasting over 
3 months, with uncertain prognosis in the long 
term.7

Conservative management includes rest, 
non- steroidal anti- inflammatory drugs and 
exercise, with the latter being strongly 
supported by evidence.8 In daily clinical 
practice, physiotherapists often complement 
exercise with manual therapy to target specific 
deficiencies associated with RCT tendinop-
athy.9 Nevertheless, there is a lack of evidence 
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in the scientific literature for the effectiveness of these 
interventions.8

Manual therapy treatment strategies for shoulder disor-
ders usually include techniques to deactivate myofascial 
trigger points (MTPs) and eliminate contributing factors, 
using manual manipulation, cooling, stretching, dry 
needling and ergonomic advice.10 11 Other techniques, 
such as manipulative therapy, extracorporeal shockwaves 
and dry needling, are also gathering growing evidence 
about their effectiveness in RCT management.12–15 The 
clinical and biological existence of MTPs is well estab-
lished,16 17 with palpation as the sole reliable method for 
clinical diagnosis.14 Although MTP therapy is seldom 
mentioned in reviews on shoulder interventions,18 19 its 
use in clinical practice is broadly spread.

Therapeutic exercise (TE) encompasses a range of 
physical activities designed to restore function, improves 
mobility, reduces pain and prevents further injury. These 
exercises are tailored to strengthen the rotator cuff 
muscles, enhance shoulder girdle stability and improve 
overall joint mechanics. Moreover, the efficacy of TE as 
a treatment modality is strongly supported by evidence,8 
indicating its role in not only alleviating symptoms but also 
in addressing the underlying pathophysiological mecha-
nisms of RCT. By focusing on specific exercises, including 
stretching, strengthening and conditioning protocols, TE 
aims to optimise shoulder function and facilitate a return 
to daily activities and sports with minimal discomfort. This 
approach aligns with the broader goals of rehabilitation, 
emphasising patient engagement, education and self- 
management strategies to achieve long- term outcomes.

This study aims to compare the efficacy of TE versus 
MTP treatment in shoulder tendinopathies.

METHODS
Study design
A single- blind RCT was conducted to determine the effi-
cacy of TE versus myofascial trigger point (MTP) treatment 
in shoulder tendinopathies. The variables considered were 
pain intensity, pressure pain threshold (PPT) and range 
of motion (ROM), measured before the intervention and 
after 10 treatment sessions. All participants were required to 
read and sign an informed consent form, detailing general 
aspects of the pathology, the procedures to be performed, 
their risks and their benefits.

After the informed consent forms were signed, partic-
ipants were randomly divided into two groups to avoid 
biasing the study’s results. This process was carried out 
using two opaque, sealed envelopes into which indi-
vidually numbered sheets were inserted for random 
allocation; the groups were completed until reaching a 
total of 36 participants each. Initial and final assessments 
were conducted by a physiotherapist blinded to the 
patient’s allocation to the groups. Compliance with the 
Helsinki Declaration, the Biomedical Law, the Patient 
Autonomy Law in Data Treatment, and the Organic Law 
03/2018, of 5 December, on Personal Data Protection 
and Guarantee of Digital Rights was recorded.

Patient and public involvement
Study participants were recruited from the physiotherapy 
clinic FisioSalud Ávila during February to April; these 
patients had to be referred by a medical specialist in trau-
matology and rehabilitation, after making a diagnosis 
through a set of complementary and orthopaedics tests, 
determining as a clinical judgement tendinopathy of the 
supraspinatus and/or infraspinatus. The inclusion criteria 
of the study were (a) patients from 18 to 75 years with a 
medical diagnosis of shoulder tendinopathy, (b) shoulder 
pain symptoms lasting longer than 3 months, (c) pain 
during Jobe’s, Patte’s and infraspinatus evaluation manoeu-
vres (highlighting abduction (ABD) and external rotation 
(ER)). Exclusion criteria were (a) previous shoulder surgery, 
(b) radiating pain originating from cervical radiculopathy, 
(c) shoulder pain associated with other diagnoses (adhesive 
capsulitis, subacromial syndrome, tendon rupture, postero-
superior impingement…) and (d) neurological disorders 
or systemic diseases which symptoms could interfere with 
the aim of the study.

Sample size calculation
The sample size calculation was conducted using GPower 
V.3.1.9.2 software (GPower, University of Dusseldorf, 
Germany), with a desired effect size of 0.3 (medium). 
The objective was to determine the minimum sample 
size required to detect significant differences between 
the two groups undergoing different treatments with a 
power of 80% and a type I error (alpha error) of 5%. A 
sample size of 64 subjects was required. Assuming a 10% 
of potential losses, a final sample of 72 participants was 
recruited for random allocation to the 2 groups.

Intervention
Participants in both groups were evaluated before treat-
ment and after 10 sessions. A total of 10 sessions were 
conducted over 5 weeks of intervention. An expert phys-
iotherapist performed the interventions assigned to 
each group and another experienced physiotherapist 
performed the assessments of the different variables and 
measurements of the treated patients.

Procedure 1
TE group (n=36): Initially, the selection of exercises 
included in the intervention was based on a shoulder 
injury unloading exercise programme, according to 
Ellenbecker and Cools.20 The programme consisted of 10 
exercises, with patients having access to balls and elastic 
bands for their performance. Participants performed 3 
sets of 10 repetitions (20–30 min), pain- free, two or three 
times per week, for a total of 10 sessions. The programme 
description is detailed in online supplemental material.

Procedure 2
MTP group (n=36): The intervention involved treating 
the MTPs identified in the supraspinatus and infra-
spinatus muscles of the participants. For this purpose, 
a specific action protocol was followed based on the 
following steps:
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Patients were treated by physiotherapists experienced 
in MTP and myofascial pain treatment. The physiother-
apist performed palpation of the muscles to be treated 
and observed a palpable tense band which should present 
a nodule that on pressure should have a rich pain on 
palpation, referred pain and muscle shortening.15 21 The 
treatment began with the deactivation of active MTPs 
using manual ischaemic compression techniques on the 
trigger point, followed by passive stretching of the area, 
and finally, combining it with the application of heat 
through microwaves for approximately 10 min, as per 
Simons et al,21 to further deactivate the MTPs, producing 
a desensitising effect and facilitating muscle stretching.

All these steps were performed in the same session, 
carried out two or three times a week, until completing 
the 10 treatment sessions.

Outcome measures
Pain intensity: To measure pain intensity, the Numerical 
Rating Scale (NRT) was used. The value ‘0’ represents no 
pain, and at the other end, the value ‘10’ represents the 
most intense pain imaginable.22

PPT of the supraspinatus and the infraspinatus. 
Measured using a pressure algometer, a device that 
applies controlled force to the evaluation point, the 
Wagner FORCE DIAL FDK 60 analogue algometer 
(Canada). The patient indicates when the pressure 
becomes painful, and the pressure value is recorded.23

ROM of flexion, extension, ABD, adduction (ADD), 
internal rotation (IR) and ER measured through goni-
ometry.22

Statistical analysis
The statistical analysis of this study was performed using 
IBM SPSS software (SPSS V.24). Initially, the Kolmogorov- 
Smirnov test was applied to assess normality. Descriptive 
statistics for all variables were then compiled, and the 
homogeneity of both intervention groups in the baseline 
was assessed through a χ2 test for categorical variables and 
either t- test for independent samples or Mann- Whitney 
U test depending on the distribution obtained in the 
normality tests. Finally, to assess the intra and inter group 
variations for the parameters recorded prior to the inter-
vention and following 10 sessions, an analysis of variance 
for repeated measures was used, using the Greenhouse- 
Geisser correction when sphericity was rejected by the 
Mauchly test. For effect size estimation, η2 coefficient was 
employed. Correlation between variables was explored 
using Person correlation for data following a normal 
distribution and Spearman’s correlation coefficient for 
non- normal distributions.

RESULTS
A total number of 72 participants (TE group n=36 age 
49.22±15.29/MTP group n=36 age 49.03±19.12) partici-
pated in the study. The analysis of the descriptive data at 

Table 1 Baseline comparison between groups (sociodemographic, descriptive and outcome measures)

Data
Terapeutic exercise group
(n=36)

Myofascial Trigger point group
(n=36) P value

Male/female 21/15 16/20 0.23*

Age, years 49.22 (15.29)† 49.03 (19.12)† 0.48‡

BMI, kg/m2 22.96 (1.78)† 22.96 (1.72)† 0.49‡

Affected side (right/left) 19/17 19/17 1*

Pathology (both/supraespinatus/infraespinatus) 19/15/2 23/13/0 0.28*

NRT_PRE 8 (2)§ 8 (2)§ 0.5¶

PPT_PRE, mmhg 2.05(1)§ 1.6 (1.4)§ >0.01¶

ROM_Flex_Pre, degrees 145.58 (16.82)† 140.97 (22.29)† 0.16‡

ROM_Ext_Pre, degrees 80.72 (3.65)† 79.22 (4.72)† 0.68‡

ROM_Abd_Pre, degrees 150.5 (48)§ 150(35)§ 0.87¶

ROM_Add_Pre, degrees 28(4)§ 26.5 (3)§ 0.34¶

ROM_IR_Pre, degrees 57.19 (9.3)† 58.58 (10.6)† 0.27‡

ROM_ER_Pre, degrees 65.22 (8.12)† 66.06 (8.43)† 0.33‡

For all analyses, a p<0.05 (for a confidence level of 95%) was considered as statistically significant.
*Χ2 test was applied.
†Data are expressed as mean (SD).
‡Student’s t- test for independent samples was performed.
§Data are expressed as median (IQR).
¶Mann- Whitney U test was applied.
Abd, abduction; Add, adduction; ER, external rotation; Ext, extension; Flex, flexion; IR, internal rotation; NRT, Numerical Rating Scale; PPT, 
pain pressure threshold; ROM, range of motion.
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baseline did not show statistically significant differences 
between both groups, except for PPT, as can be shown in 
table 1.

Regarding the efficacy of both interventions, no statis-
tically significant differences were found between groups 
in the postinterventions assessment, except for the PPT 
variable (p<0.001) with a large effect size (η2=0.17). The 
values were decreased in postintervention assessment, 
indicating significantly higher pressure- induced pain in 
the TE group postintervention. Concerning the time 
effect, both groups improved significantly in all measured 
variables as can be seen in the table 2.

Correlations of interest show no statistically significant 
results except for NRT, which was negatively correlated 
with ER ROM (p=0.02), tested with Spearman’s r correla-
tion coefficient.

DISCUSSION
The results of this study involving NRT are consistent 
with previous research, such as the study by Dejaco et al.24 

These authors reported improvements in the pain inten-
sity scale (Visual Analogue Scale) after a TE intervention 
with isometric and eccentric exercises 6–12 weeks after 
intervention, same as Augusto et al25 in their 5- week inter-
vention programme. Some authors, such as Bohm et al,26 
suggest that TE programmes longer than 12 weeks are 
more beneficial for tendon adaptation. Moreover, the 
prevalence of myofascial trigger points (MTrPs) in various 
muscles of patients with mild to moderate knee osteoar-
thritis highlights that pain was poorly correlated with the 
prevalence of latent and active MTrPs in the hamstring 
muscles, and disability was moderately correlated with 
the number of latent MTrPs in the tensor fasciae latae.27 
This emphasises the complexity of pain modulation in 
tendinopathy and the potential necessity for multifac-
eted therapeutic approaches. In the light of the results 
of the present study, congruent with previous scientific 
literature,24 25 the benefits of TE shorter programmes 
have also to be considered. Şenbursa et al28 compared a 
combination of three groups, comparing a home- based 

Table 2 Efficacy of both interventions

Outcomes (n)

Pre Post Time Group×time

Mean (SD) Mean (SD) F (df); p; η2 F (df); p; η2

NRT F(1)=238.37; p<0.001; 0.77 F(1)=0.554; p=0.45; 0.008

  TE group (36) 7.56 (1.13) 5.14 (1.15)

  MTP group (36) 7.75 (0.96) 5.56 (1.18)

PPT F(1)=22.53; p<0.001; 0.24 F(1)=14.79; p<0.001; 0.17

  TE group (36) 2.45 (0.66) 1.47 (0.76)

  MTP group (36) 1.75 (0.89) 1.64 (0.89)

ROM Flex F(1)=95.69 ; p<0.001; 0.57 F(1)=0.13; p=0.72; 0.002

  TE group (36) 138.86 (17.91) 158.81 (15.28)

  MTP group (36) 135.31 (21.21) 153.83 (17.68)

ROM Ext F(1)=76.15; p<0.001;0.52 F(1)=0.89; p=0.34; 0.01

  TE group (36) 79.78 (3.57) 83.33 (3.37)

  MTP group (36) 77.67 (4.21) 80.53 (4.74)

ROM Abd F(1)= 74.35; p<0.001; 0.51 F(1)=0.36; p=0.54; 0.005

  TE group (36) 133.69 (23.62) 152.64 (21.22)

  MTP group (36) 132.42 (21.34) 154.22 (19.84)

ROM Add F(1)=37.68; p<0.001;0.35 F(1)=0.004; p=0.95; 0

  TE group (36) 27.25 (2.03) 28.61 (1.6)

  MTP group (36) 27.11 (1.78) 28.50 (1.59)

ROM IR F(1)=105.1; p<0.001; 0.6 F(1)=2.5; p=0.11;0.36

  TE group (36) 51.72 (7.79) 62.97 (7.79)

  MTP group (36) 54 (9.36) 62.19 (8.5)

ROM ER F(1)= 51.09; p<0.001; 0.42 F(1)=0.08; p=0.77; 0.001

  TE group (36) 63.25 (8.38) 70.92 (11.1)

  MTP group (36) 62.33 (8.51) 69.42 (8.33)

Time effect and group×time effect.
Abd, abduction; Add, adduction; Df, degrees of freedom; ER, external rotation; Ext, extension; Flex, flexion; IR, internal rotation; NRT, 
Numerical Rating Scale; PPT, pain pressure threshold; ROM, range of movement.
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TE programme versus in- person TE with and without 
manual therapy intervention. Their results also showed a 
statistical decrease in pain intensity from before to after 
treatment in the pain intensity score, with no intergroup 
differences, as in the present study.

Regarding ROM, Bron et al29 described an MTP interven-
tion involving ischaemic compression, manual stretching 
and intermittent cold application, which did not signifi-
cantly alter shoulder ROM in patients with chronic pain 
(more than 6 months) compared with a control group. 
These results are discrepant with the present study, which 
showed improvement in ROM in both groups. The reasons 
for this discrepancy may be related to the previous ROM 
of the patients of Bron study, which could be already func-
tionally adequate in chronic patients, due to daily living 
adaptations through time. TE efficacy in improving ROM 
in RCT has been reported by several authors using various 
combinations of exercise types,24 30 which is coincident with 
the present study.

As for PPT, Cagnie et al31 showed that a 4- week ischaemic 
compression treatment significantly improved sensitivity to 
pressure pain in chronic pain patients. Aksan et al32 noted a 
significant increase in PPT for all muscles except the supra-
spinatus, attributed to its relatively small size and deep 
location. Contrary to these studies, our research found 
decreased PPT in both groups, with statistical differences 
between them, showing a larger decrease in TE group. 
This highlights the complexity of pain modulation in 
tendinopathy. Müller- Ehrenberg et al33 reported how diag-
nostic shockwaves can affect pain sensitivity due to different 
mechanical stimuli. In addition, Tsai et al34 show that the 
physical characteristics of trigger points, such as size and 
elasticity, can significantly impact treatment results. Kardes 
et al,35 in their study, explored how taping techniques, 
which alter the physical context of trigger points, can 
also vary pain perceptions. Moreover, the complexity of 
myofascial pain syndromes, which involve factors like local 
ischaemia and neurotransmitter release, may explain the 
diverse effects of MTP therapy.

Clinical implications
The main findings of this study indicate that both 
groups improved significantly in NRT and ROM values. 
Regarding intergroup comparison, the results of this 
study did not show any statistically significant differences 
in all variables except for PPT, which was decreased in 
both groups, with lower scores in the TE group. In recent 
years, chronic musculoskeletal pain has emerged as a 
significant global health concern, affecting millions of 
individuals worldwide and imposing a substantial burden 
on both individuals and society.36 This condition refers 
to persistent pain experienced in the bones, joints and 
tissues of the body for a duration longer than 3 months. 
Many clinicians have turned to the biopsychosocial 
model in recent years, recognising that pain is not solely 
determined by biological factors but is also influenced by 
psychological, social and environmental factors. Research 
indicates that telerehabilitation programmes addressing 

musculoskeletal, cardiac and neurological disorders 
provide comparable outcomes to traditional, in- person 
physiotherapy sessions in terms of functional improve-
ment and quality of life enhancements.37 38 Additionally, 
TE administered in a group setting not only fosters phys-
ical rehabilitation but also confers psychosocial benefits, 
which are indispensable for the patient’s recovery and 
overall quality of life.39

Limitations
This study has some limitations that should be acknowl-
edged, including the study’s short duration of 5 weeks, 
potentially insufficient for observing long- term effects; 
the exclusive focus on objective measures without consid-
ering subjective patient- reported outcomes. These factors 
suggest the need for further research with extended 
durations, and the inclusion of subjective outcomes. 
Furthermore, the results of this study may have to be 
taken cautiously due to the high average age of partici-
pants in this sample, as many factors in older people can 
interfere in the integrity or condition of the anatomical 
structure (biochemical, visceral pain…).40 Further studies 
could include other measures of pain such as objective 
questionnaires (SPADI, Penn Shoulder Score) in order 
to have a more accurate report on patient’s level of pain. 
Finally, the duration of the effects of the intervention 
was not recorded. Future studies, including a follow- up 
protocol, would be needed to explore the duration of 
the obtained benefits. Finally, the possible contribution 
of biopsychosocial factors to the pain chronification in 
RCT should be explored

CONCLUSION
The integration of TE in physiotherapy clinical prac-
tice, which is traditionally linked to manual therapy 
interventions, needs to be considered. TE administra-
tion, particularly through telecare and group exercise 
formats, offers a multifaceted approach to patient care 
that extends beyond physical improvements to include 
psychosocial benefits and cost savings.

X Jorge Velázquez Saornil @jorgevelasa

Acknowledgements Thanks to the staff and patients of FisioSalud Ávila for their 
involvement in this study.

Contributors Conceptualisation: JVVS and ZSM; methodology: CR- M, JVVS 
and VA- P; software: ZSM and VA- P; validation: JH- V, LBV, JAP and TVM; formal 
analysis: VA- P and CR- M; investigation: TVM, JVVS and ZSM; resources: JVVS 
and CR- M; data curation: VA- P, JAP and JH- V; writing—original draft preparation, 
TVM; writing—review and editing, TVM, VA- P and JVVS; visualisation, CR- M and 
JH- V; supervision, VA- P and JVVS; project administration, JH- V, LBV, JAP; funding 
acquisition, ZSM. All authors have read and agreed to the published version of the 
manuscript. JVVS is corresponding author.

Funding The authors have not declared a specific grant for this research from any 
funding agency in the public, commercial or not- for- profit sectors.

Competing interests None declared.

Patient and public involvement Patients and/or the public were not involved in 
the design, or conduct, or reporting, or dissemination plans of this research.

Patient consent for publication Consent obtained directly from patient(s).

Ethics approval This study involves human participants and was approved by 
Research Comitte of Complejo Asistencial Nuestra Señora de Sonsoles (Ávila) 

https://x.com/jorgevelasa


6 Villa Muñoz T, et al. BMJ Open Sp Ex Med 2024;10:e002043. doi:10.1136/bmjsem-2024-002043

Open access

GASAV2023/23. Participants gave informed consent to participate in the study 
before taking part.

Provenance and peer review Not commissioned; externally peer reviewed.

Data availability statement Data are available on reasonable request.

Supplemental material This content has been supplied by the author(s). It has 
not been vetted by BMJ Publishing Group Limited (BMJ) and may not have been 
peer- reviewed. Any opinions or recommendations discussed are solely those 
of the author(s) and are not endorsed by BMJ. BMJ disclaims all liability and 
responsibility arising from any reliance placed on the content. Where the content 
includes any translated material, BMJ does not warrant the accuracy and reliability 
of the translations (including but not limited to local regulations, clinical guidelines, 
terminology, drug names and drug dosages), and is not responsible for any error 
and/or omissions arising from translation and adaptation or otherwise.

Open access This is an open access article distributed in accordance with the 
Creative Commons Attribution Non Commercial (CC BY- NC 4.0) license, which 
permits others to distribute, remix, adapt, build upon this work non- commercially, 
and license their derivative works on different terms, provided the original work is 
properly cited, appropriate credit is given, any changes made indicated, and the 
use is non- commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.

ORCID iD
Jorge Velázquez Saornil http://orcid.org/0000-0003-2608-2019

REFERENCES
 1 Lyng KD, Andersen JD, Jensen SL, et al. The influence of exercise 

on clinical pain and pain mechanisms in patients with subacromial 
pain syndrome. Eur J Pain 2022;26:1882–95. 

 2 Luime JJ, Koes BW, Hendriksen IJM, et al. Prevalence and incidence 
of shoulder pain in the general population; a systematic review. 
Scand J Rheumatol 2004;33:73–81. 

 3 van der Windt DAWM, Bouter LM. Physiotherapy or corticosteroid 
injection for shoulder pain? Ann Rheum Dis 2003;62:385–7. 

 4 Lewis JS. Rotator cuff tendinopathy. Br J Sports Med 
2009;43:236–41. 

 5 Hermans J, Luime JJ, Meuffels DE, et al. Does this patient with 
shoulder pain have rotator cuff disease?: the rational clinical 
examination systematic review. JAMA 2013;310:837–47. 

 6 Fieseler G, Molitor T, Irlenbusch L, et al. Intrarater reliability of 
goniometry and hand- held dynamometry for shoulder and elbow 
examinations in female team handball athletes and asymptomatic 
volunteers. Arch Orthop Trauma Surg 2015;135:1719–26. 

 7 Villafañe JH. Efectos hipoalgésicos y motores de la terapia manual 
en adultos mayores con rizartrosis secundaria. Universidad Rey Juan 
Carlos, 2012

 8 Hanratty CE, McVeigh JG, Kerr DP, et al. The effectiveness of 
physiotherapy exercises in subacromial impingement syndrome: 
a systematic review and meta- analysis. Semin Arthritis Rheum 
2012;42:297–316. 

 9 Tyler TF, Nicholas SJ, Lee SJ, et al. Correction of posterior shoulder 
tightness is associated with symptom resolution in patients with 
internal impingement. Am J Sports Med 2010;38:114–9. 

 10 Castaldo M, Ge HY, Chiarotto A, et al. Myofascial trigger points in 
patients with whiplash- associated disorders and mechanical neck 
pain. Pain Med 2014;15:842–9. 

 11 Villafañe JH, Lopez- Royo MP, Herrero P, et al. Prevalence of 
myofascial trigger points in poststroke patients with painful 
shoulders: a cross- sectional study. PM R 2019;11:1077–82. 

 12 Desjardins- Charbonneau A, Roy J- S, Dionne CE, et al. The efficacy 
of manual therapy for rotator cuff tendinopathy: a systematic review 
and meta- analysis. J Orthop Sports Phys Ther 2015;45:330–50. 

 13 Schofer MD, Hinrichs F, Peterlein CD, et al. High- versus low- energy 
extracorporeal shock wave therapy of rotator cuff tendinopathy: 
a prospective, randomised, controlled study. Acta Orthop Belg 
2009;75:452–8.

 14 McAphee D, Bagwell MS, Falsone S. Dry needling: a clinical 
commentary. Int J Sports Phys Ther 2022;17:551–5. 

 15 Baldry PE. Acupuncture, Trigger Points and Musculoskeletal Pain. 
Elsevier, 1989.

 16 Sun M, Yang M, Rong J, et al. Trigger points and sensitized 
acupoints: same book, different covers? Acup Herb Med 
2021;1:74–80. 

 17 Pedersini P, López- Royo MP, Herrero P, et al. Prevalence of 
myofascial trigger points in the first dorsal interosseous muscle in 

patients with thumb carpometacarpal osteoarthritis compared to 
healthy controls. Top Geriatr Rehabil 2021;37:214–21. 

 18 Gerwin RD, Shannon S, Hong CZ, et al. Interrater reliability in 
myofascial trigger point examination. PAIN 1997;69:65–73. 

 19 Green S, Buchbinder R, Hetrick SE. Physiotherapy interventions for 
shoulder pain. Cochrane Database Syst Rev 2003;2003:CD004258. 

 20 Ellenbecker TS, Cools A. Rehabilitation of shoulder impingement 
syndrome and rotator cuff injuries: an evidence- based review. Br J 
Sports Med 2010;44:319–27. 

 21 Simons D. Myofascial pain and dysfunction. In: The Trigger Point 
Manual. 1999.

 22 Villafañe JH, Cleland JA, Fernandez- de- Las- Peñas C. Bilateral 
sensory effects of unilateral passive accessory mobilization in 
patients with thumb carpometacarpal osteoarthritis. J Manipul 
Physiol Ther 2013;36:232–7. 

 23 Villafañe JH, Silva GB, Fernandez- Carnero J. Short- term effects 
of neurodynamic mobilization in 15 patients with secondary 
thumb carpometacarpal osteoarthritis. J Manipulative Physiol Ther 
2011;34:449–56. 

 24 Dejaco B, Habets B, van Loon C, et al. Eccentric versus 
conventional exercise therapy in patients with rotator cuff 
tendinopathy: a randomized, single blinded, clinical trial. Knee Surg 
Sports Traumatol Arthrosc 2017;25:2051–9. 

 25 Augusto DD, Silva RS, Filho JF de M, et al. Rotator cuff isometric 
exercises, scapular muscle strengthening and stretching in 
individuals with rotator cuff tendinopathy: a multiple- subject case 
report. Braz J Phys Ther 2024;28:100702. 

 26 Bohm S, Mersmann F, Arampatzis A. Human tendon adaptation in 
response to mechanical loading: a systematic review and meta- 
analysis of exercise intervention studies on healthy adults. Sports 
Med Open 2015;1:7. 

 27 Sánchez Romero EA, Fernández Carnero J, Villafañe JH, et al. 
Prevalence of myofascial trigger points in patients with mild to 
moderate painful knee osteoarthritis: a secondary analysis. J Clin 
Med 2020;9:2561. 

 28 Şenbursa G, Baltaci G, Atay ÖA. The effectiveness of manual 
therapy in supraspinatus tendinopathy. Acta Orthop Traumatol Turc 
2011;45:162–7. 

 29 Bron C, de Gast A, Dommerholt J, et al. Treatment of myofascial 
trigger points in patients with chronic shoulder pain: a randomized, 
controlled trial. BMC Med 2011;9:8. 

 30 Barros BR da S, Dal’ava D, Pinheiro DP, et al. Effect of isometric 
and isotonic exercise on shoulder pain, function and strength 
in individuals with rotator cuff tendinopathy. Braz J Phys Ther 
2024;28:100657. 

 31 Cagnie B, Dewitte V, Coppieters I, et al. Effect of ischemic 
compression on trigger points in the neck and shoulder muscles 
in office workers: a cohort study. J Manipul Physiol Ther 
2013;36:482–9. 

 32 Aksan Sadikoglu B, Analay Akbaba Y, Taskiran H. Effects of ischemic 
compression and instrument- assisted soft tissue mobilization 
techniques in trigger point therapy in patients with rotator cuff 
pathology: randomized controlled study. Somatosens Mot Res 
2022;39:70–80. 

 33 Müller- Ehrenberg H, Giordani F, Stange R. Myofascial syndrome 
and low back pain: focused shockwaves as diagnostic tool for 
myofascial trigger points - preliminary data. Arch Phys Med Rehabil 
2024;105:e56. 

 34 Tsai P, Edison J, Wang C, et al. Myofascial trigger point (MTrP) size 
and elasticity properties can be used to differentiate characteristics 
of MTrPs in lower back skeletal muscle. Sci Rep 2024;14:7562. 

 35 Kardes K, Van Der Veer P, Tutuneken YE, et al. Effects of different 
taping techniques in individuals with myofascial pain syndrome 
with a trigger point in the trapezius muscle: a sham- controlled 
randomized study. Medeni Med J 2024;39:39–48. 

 36 Villafañe JH. Preface: chronic musculoskeletal pain: a 
biopsychosocial approach. Top Geriatr Rehabil 2024;40:93–4. 

 37 Muñoz- Tomás MT, Burillo- Lafuente M, Vicente- Parra A, et al. 
Telerehabilitation as a therapeutic exercise tool versus face- to- face 
physiotherapy: a systematic review. Int J Environ Res Public Health 
2023;20:4358. 

 38 Bustamante- Vázquez JL, Rodrigo- Morales G, De- Dios- Pérez J, et al. 
Optimizing telehealth strategies for rehabilitation: recommendations 
from rural physical therapists. Top Geriatr Rehabil 2024;40:167–71. 

 39 Malcolm L, Mein G, Jones A, et al. Strength in numbers: patient 
experiences of group exercise within hospice palliative care. BMC 
Palliat Care 2016;15:97. 

 40 Oliva- Pascual- Vaca Á, González- González C, Oliva- Pascual- Vaca 
J, et al. Visceral origin: an underestimated source of neck pain. A 
systematic scoping review. Diagnostics (Basel) 2019;9:186. 

http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0003-2608-2019
http://dx.doi.org/10.1002/ejp.2010
http://dx.doi.org/10.1080/03009740310004667
http://dx.doi.org/10.1136/ard.62.5.385
http://dx.doi.org/10.1136/bjsm.2008.052175
http://dx.doi.org/10.1001/jama.2013.276187
http://dx.doi.org/10.1007/s00402-015-2331-6
http://dx.doi.org/10.1016/j.semarthrit.2012.03.015
http://dx.doi.org/10.1177/0363546509346050
http://dx.doi.org/10.1111/pme.12429
http://dx.doi.org/10.1002/pmrj.12123
http://dx.doi.org/10.2519/jospt.2015.5455
https://pubmed.ncbi.nlm.nih.gov/19774810
http://dx.doi.org/10.26603/001c.35693
http://dx.doi.org/10.1097/HM9.0000000000000018
http://dx.doi.org/10.1097/TGR.0000000000000331
http://dx.doi.org/10.1016/s0304-3959(96)03248-4
http://dx.doi.org/10.1002/14651858.CD004258
http://dx.doi.org/10.1136/bjsm.2009.058875
http://dx.doi.org/10.1136/bjsm.2009.058875
http://dx.doi.org/10.1016/j.jmpt.2013.05.008
http://dx.doi.org/10.1016/j.jmpt.2013.05.008
http://dx.doi.org/10.1016/j.jmpt.2011.05.016
http://dx.doi.org/10.1007/s00167-016-4223-x
http://dx.doi.org/10.1007/s00167-016-4223-x
http://dx.doi.org/10.1016/j.bjpt.2024.100702
http://dx.doi.org/10.1186/s40798-015-0009-9
http://dx.doi.org/10.1186/s40798-015-0009-9
http://dx.doi.org/10.3390/jcm9082561
http://dx.doi.org/10.3390/jcm9082561
http://dx.doi.org/10.3944/AOTT.2011.2385
http://dx.doi.org/10.1186/1741-7015-9-8
http://dx.doi.org/10.1016/j.bjpt.2024.100657
http://dx.doi.org/10.1016/j.jmpt.2013.07.001
http://dx.doi.org/10.1080/08990220.2021.2005015
http://dx.doi.org/10.1016/j.apmr.2024.02.155
http://dx.doi.org/10.1038/s41598-024-57733-4
http://dx.doi.org/10.4274/MMJ.galenos.2024.59207
http://dx.doi.org/10.1097/TGR.0000000000000427
http://dx.doi.org/10.3390/ijerph20054358
http://dx.doi.org/10.1097/TGR.0000000000000437
http://dx.doi.org/10.1186/s12904-016-0173-9
http://dx.doi.org/10.1186/s12904-016-0173-9
http://dx.doi.org/10.3390/diagnostics9040186

	Comparative evaluation of the efficacy of therapeutic exercise versus myofascial trigger point therapy in the treatment of shoulder tendinopathies: a randomised controlled trial
	Abstract
	Introduction
	Methods
	Study design
	Patient and public involvement
	Sample size calculation
	Intervention
	Procedure 1
	Procedure 2

	Outcome measures
	Statistical analysis

	Results
	Discussion
	Clinical implications
	Limitations

	Conclusion
	References


