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Abstract Objective: To investigate the effects of manual therapy on playing-related musculo-
skeletal disorders (PRMDs) in instrumentalist musicians.
Data Sources: PubMed, MEDLINE, CINAHL, Scopus, Web of Science, and EMBASE were searched
from inception until December 17, 2024.
Study Selection: Randomized controlled trials (RCTs), noncontrolled trials, case reports evaluat-
ing the effects of any manual therapy on PRMDs of instrumentalists were selected.
Data Extraction: Two independent authors extracted data and assessed quality using different
risk of bias assessment tools, depending on study design.
Data Synthesis: Of the 529 retrieved titles, 9 were included: 3 articles on 2 RCTs (one with 69 string/
wind/percussion players and the other with 30 wind players, aged 18-30y), 1 case series (689 instru-
mentalists), 1 pre-post trial (32 string/wind/keyboard/percussion/other instrumentalists, aged 18-
30y), and 4 case reports (4 string/wind/keyboard players, aged 25-64y). The first RCT showed signifi-
cantly reduced pain and disability after soft tissue and mobilization techniques along with postural
exercises versus postural exercises alone in temporomandibular dysfunction of wind instrument stu-
dents. The other RCTreported immediate and medium-term significant pain reduction after Tuina ver-
sus sham Tuina in PRMDs in professional musicians. The case series, pre-post study, and 1 case report
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were of low-very low quality, while 3 case reports were of good quality. However, it should be noted
that support for treatment was very limited; both RCTs were underpowered and had a high risk of bias,
whereas the evidence from the other studies was limited by low quality and/or design. Heterogeneity
did not allow for meta-analysis.
Conclusions: The evidence supporting manual therapy for PMRDs in instrumentalists is scarce and of
low quality. High-quality RCTs are needed to investigate the risks and benefits of these interventions.
© 2025 The Authors. Published by Elsevier Inc. on behalf of American Congress of Rehabilitation Med-
icine. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/
licenses/by-nc-nd/4.0/).
Musicians’ activity-related musculoskeletal disorders,
referred to as playing-related musculoskeletal disorders
(PRMDs), have a relevant effect on musicians’ quality of life,
artistic performance, and sometimes professional career.
PRMDs are highly prevalent among instrumentalist musicians
(instrumentalists).1,2 The life-long prevalence of musculo-
skeletal disorders in this population ranges from 46% to 90%
and the point prevalence from 9% to 36%. The neck and the
shoulders are the most affected body regions, although dif-
ferent instruments (woodwind, string, or keyboard) and dif-
ferent body features imply specific risks of biomechanical
overloads.3 PMRDs can affect music students from the very
beginning of their career, most often in childhood,4 as well
as professional musicians, who face constant demands for
practice and performance.5

Education, postural correction, targeted exercise pro-
grams, rest, and a gradual return to activity are recommend
for PMRDs.1,6 Manual therapy can be divided into conven-
tional (eg, orthopedic manual physical therapy, manual
medicine7) and nonconventional, also defined as comple-
mentary and alternative medicine8 (eg, osteopathy, Tuina, a
traditional chinese medicine manual therapy approach).
Chiropractic is also included in complementary and alterna-
tive medicine by the World Health Organization, although
this attribution is controversial.

Manual therapy is one of the most ancient and widespread
therapeutic interventions worldwide. A Norwegian study
including a population of 1600 individuals reported that musi-
cians resorted to manual therapy more frequently than other
workers,9 but no comprehensive review on the effects of such
treatments on PRMDs has been published. Thus, we aimed to
perform a systematic review of the existing evidence of the
effects of manual therapy, both conventional and nonconven-
tional, on any PRMD outcome in instrumentalists.
Methods

The Preferred Reporting Items for Systematic Reviews and
Meta-Analyses guidelines and recommendations10 guided
the conduct and reporting of this systematic review. The
protocol was prospectively registered in the International
Prospective Register of Systematic Reviews as
CRD42024628044. No deviations from the protocol occurred.

Data sources and search strategy

The search was conducted by 2 expert reviewers in PubMed,
MEDLINE, CINAHL, Scopus, Web of Science, and EMBASE for
studies published from inception to December 17, 2024 eval-
uating the effects of specific manual therapy approaches
either conventional or nonconventional (including osteopa-
thy, chiropractic, Tuina, others) in the treatment of muscu-
loskeletal disorders of instrumentalist musicians; no
language restrictions were applied. The full search strategy
for each database (supplemental appendix S1, available
online only at http://www.archives-pmr.org/) was planned
by experts in manual therapy, PMRDs, and the methodology
of systematic reviews. In addition, the reference lists of all
included articles and previous reviews on the topic were
manually screened to retrieve potentially eligible papers.
Study selection

Studies meeting the following Participants Intervention Com-
parator Outcomes Study type criteria were included: (1) par-
ticipants: instrumentalists with musculoskeletal disorders,
excluding those with specific non playing-related conditions
(eg traumatic or rheumatic); (2) intervention: any type of con-
ventional or nonconventional manual therapy for which the
used approach is stated (eg, mobilizations with movement,
high velocity low amplitude techniques, Tuina-based techni-
ques, osteopathic techniques); (3) comparator: any possible
comparator as well as no comparator; (4) outcomes: any
PRMD-related outcomes were included; and (5) study type:
randomized controlled trials (RCTs), controlled trials, pre-post
trials, case series, and case reports exploring conventional or
nonconventional manual therapy effects. Two reviewers inde-
pendently screened search records and evaluated full texts for
eligibility. Any disagreement was resolved by consensus with
the contribution of a third reviewer.

We included studies regardless of the language. All
authors were native speakers in Italian and highly proficient
in English. For other languages, we used an automatic trans-
lator (Deepl) and identified a bilingual health professional/
researcher to review the translation.
Data extraction

Two authors independently extracted the following infor-
mation from the included articles: study characteristics
(authors, year of publication, design), participants (inclu-
sion/exclusion criteria, number of individuals per group,
and musculoskeletal complaint/diagnosis), intervention/
control features (type and duration), considered outcomes
and relative measures (at any timepoints), and results. Dis-
agreements were resolved by consensus with the contribu-
tion of a third author. If relevant information was missing,
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we contacted the corresponding author via e-mail to
request it.
Quality assessment

Two authors independently assessed the risk of bias for each
study and every domain, using different tools depending on
the study design; disagreements were resolved by a third
author. Version 2 of the Cochrane Risk of Bias tool for ran-
domized trials11 was used for RCTs, the methodological
index for nonrandomized studies12 for noncontrolled studies,
and the Johanna Briggs Institute quality appraisal tool13 for
case reports.
Data synthesis

We performed a quantitative synthesis of the included RCTs
if they were sufficiently homogeneous regarding the partici-
pants’ musculoskeletal condition(s), the intervention pro-
vided, the type of control, the outcomes measures, and the
timing of follow-up assessments. For each outcome, we
computed the standardized mean difference (SMD) and
obtained pooled estimates from ≥2 studies based on ran-
dom-effects models to account for heterogeneity of out-
comes,14 assessing heterogeneity and inconsistency using
the Q and I2 statistics, respectively.15 For other study
designs, a qualitative summary of the data was made.
Results

Selected studies

After removal of duplicates, 529 articles were identified, of
which 9 met the inclusion criteria: 3 reports of RCTs, 2 of
which reported the results of the same trial measured at dif-
ferent times (thus, 3 articles for 2 RCTs),16-18 1 pre-post
trial,19 1 case series,20 and 3 case reports.21-23 An additional
case report24 was identified by cross-referencing and
included. Figure 1 shows the flow chart of the selection
process.25
Features of the included studies

Of the 3 papers on RCTs,16-18 2 reported data of the same
study by Sousa et al17,18 on a sample of 69 wind, string, or
percussion musicians (their age range was not reported or
retrieved upon request) with PRMDs. The other RCT, by
L�opez Requena et al,16 evaluated a sample of 30 adult (age
range, 18-30y) music students who played wind instruments
with temporomandibular dysfunction. A case series by Janis-
zewski and Cie�slik20 included data from 689 instrumentalists
whose age and instruments played were not reported, and
the authors did not provide this information upon our
request. The pre-post trial by Assel et al19 included data
from 32 individuals (age range, 18-30y, playing stringed,
wind, keyboard, percussion, or other/unknown instru-
ments). Finally, the 4 case reports21-24 included data from 4
individuals (age range, 25-64y, playing stringed, wind, or
keyboard instruments).
Two articles were published in German23,24 and 1 in Pol-
ish20; we performed an automated translation (Deepl) and
identified a German physical therapist and a Polish nurse,
both highly proficient in Italian, to review and approve the
translations. All other included articles were published in
English. One included article22 reported 3 cases: the one of
an organist was considered for this review, whereas the
other 2, of a guitarist and a bassoonist, were excluded from
the review, one because of the traumatic etiology of the dis-
order and the other because the intervention did not involve
any manual therapy. Table 1 summarizes the characteristics
of the selected studies.
Quality assessment

All RCTs had high risk of bias (fig 2): for the trial reported by
Sousa et al,17,18 this was primarily because of the randomi-
zation process, which was conducted prior to enrollment
and thus made the allocation unconcealed. For the article
reporting the long-term effects of the intervention,18 the
high risk also resulted from uncertainty about the balancing
of nonprotocol intervention across groups and the adherence
to assigned interventions. Such uncertainty also existed for
L�opez Requena et al,16 in which an additional problem
stemmed from the lack of blindness of the assessor who
measured the range of motion of mouth opening.

The methodological quality of the 2 noncontrolled studies
included in the review was also low-very low (fig 3). A large
case series reported by Janiszewski and Cie�slik20 did not pro-
vide any relevant information other than the aim of the
study, so it scored very low (total score: 2/16). For the pre-
post trial by Assel et al,19 concerns arose from the selection
of participants, the lack of assessor blinding, the time of fol-
low-up, and the exclusion of >5% of participants from the
follow-up assessment (total score: 8/16).

Conversely, the methodological quality of 3 of 4 case
reports included in this review was high, with a clear
description of history, demographic features, preinterven-
tion clinical condition, assessment, intervention delivered,
and results at the postintervention assessment (fig 4), with
the notable exception of Ridder et al,24 who reported only
the applied intervention and the follow-up assessment.
Data synthesis

Regarding the RCTs, because of the limited number of trials
(N=2), which enrolled different populations and studied the
effects of different interventions, meta-analysis was not
possible. The effects of Tuina-based techniques were inves-
tigated by Sousa et al17,18 in 69 musicians with PRMDs, ran-
domly distributed into the experimental (n=39) and the
control (n=30) groups, who received Tuina treatment on real
acupoints or on nonspecific skin points, respectively. Tuina is
a traditional chinese medicine manual technique to massage
the recipient’s muscles; similar to acupuncture, the practi-
tioner stimulates pressure points in the recipient’s body.26

The authors studied the immediate effect of 1 session of
real Tuina or sham Tuina administered by a health profes-
sional17 and the long-term effects of the same intervention
self-administered by participants daily.18 The authors found
that a single session of Tuina was more effective than sham



Fig 1 Preferred Reporting Items for Systematic Reviews and Meta-Analyses flow diagram.
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intervention in terms of pain measured immediately after
the first session (Hedges’ g, �2.175; 95% confidence interval
[CI], �2.799 to �1.591),17 and that 20 days of self-adminis-
tered Tuina treatment was more effective on pain than self-
administered sham intervention (SMD, �0.741; 95% CI,
�1.239 to �0.254).18 L�opez Requena et al16 evaluated a
sample of 30 adult music students who played wind instru-
ments experiencing pain in the cranio-cervical-mandibular
region and/or in the masticatory muscle and temporoman-
dibular disfunctions, randomized to a combined treatment
with a well-described manual therapy (suboccipital inhibi-
tion, posterior fascia stretching, and cervical mobilization)
and active postural exercises, compared with postural exer-
cises alone, for a duration of 4 weeks. Results showed that
participants in the experimental group had lower Craniofa-
cial Pain and Disability Inventory score (Hedges’ g, �0.632;
95% CI, �1.379 to 0.091) and higher mouth opening range of
motion (Hedges’ g, 1.070; 95% CI, 0.320-1.862) after the
treatment period. We always rated the level of evidence as
very low, because of severe risk of bias and imprecision.
Regarding noncontrolled studies, participants of the case
series described by Janiszewski and Cie�slik20 suffered from
work-related overload and were treated with different
approaches according to medical assessment. The authors
found that in the group of patients with nonspecific pain
conditions associated with musculoskeletal dysfunction, an
improvement in musculoskeletal measures was obtained
after manual therapy, whereas in the group with specific dis-
orders, such as tenosynovitis or pain syndromes of spinal/
thoracic outlet origin, a greater improvement was obtained
after kinesiotherapy or physical activity. However, the
authors did not describe in detail the enrolled population or
the treatment, nor did they provide any numerical data on
the results. Assel et al19 presented a pre-post trial involving
32 adult music students with PRMDs, examined before and
after receiving 12 physical therapy treatments over 6 weeks.
The treatment included postural stabilization followed by
individual treatments in which manual therapy (eg, mobili-
zation, myofascial techniques) was mentioned without any
specific description, together with other interventions



Table 1 Features of the included studies.

Study Design Participants N Pathology Intervention Duration Outcome Results

Janiszewski and
Cie�slik,20 2004

Case series Musicians and
music students

689 Funct. and organ.
dis., pain

MT, PT, PM NS Muscle tension at
rest, muscle
strength and
fatigue,
chronaxie, PROM

-MT: improved funct. dis. (all
outcome)

-PT: improved organ. dis.
(muscle tension at rest)

-PM: improved organ. dis.
(ROM, chronaxie, tension at
rest)

Ridder,24 2008 Case report Bassoonist 1 Wrist pain (spine,
hip)

Dental bite,
Osteopathy, MT

3 mo NS Complete resolution of
symptoms

Dommerholt,22 2009 Case report Organist 1 Wrist and thumb
pain

MT 4 mo NRS 0-10 Pain almost disappeared
(NRS=1); effects maintained
2-y follow-up

Schalow,23 2020 Case report Violinist 1 Neck/wrist/arm/
hip pain

Chiropractic+TM 9 wk Pain, PROM Increased ROM and
disappearance of hip and
arm pain, marked reduction
(90%) in neck; effects
maintained at 9-mo follow-
up

Sousa et al,17 2015a RCT Wind, string or
percussion
musicians

Experimental: 39
Control: 30

PRMD Tuina vs Tuina
sham

1 session NRS 0-10 In the experimental group,
significant reduction in pain
after treatment

Sousa et al,18 2015b RCT Wind, string or
percussion
musicians

Experimental: 39
Control: 30

PRMD Tuina vs Tuina
sham

20 d NRS 0-10 Lower NRS in the
experimental group on days
1, 3, 5, 10, 15, and 20

Popescu et al,21 2021 Case report Violist 1 Neck/shoulder
pain

MT (Mulligan) 20 wk VAS pain, AROM,
PROM, SPADI, NDI

Improvement in all outcomes

Assel et al,19 2023 Pre-post Music students 32 PRMD PT+MT 6 wk PP (H, SCM, S, T,
LS, R, P, PV, QL),
VAS pain, WSP

VAS reduction final week and
after instrument use
(P<.001);

PP reduction right in H, LS, R,
PV cervical (P<.05)

WSP reduction (P<.001)
L�opez Requena
et al,16 2024

RCT Students playing
wind instruments

Experimental: 15
Control: 15

TMD MT+PE vs PE 4 wk VAS pain, AROM
mouth opening,
CF-PDI

At final evaluation, significant
differences in favor of the
TM+PE group in AROM and
CF-PDI (P=.002)

Abbreviations: AROM, active range of motion; CF-PDI, Craniofacial Pain and Disability Inventory; funct dis, functional disorders; H, hyoid muscles; LS, levator scapulae; MT, manual therapy;
NDI, Neck Disability Index; NRS, numeric rating scale; NS, not specified; organ dis, organic disorders; P, pectoralis; PE, postural exercises; PM, physical modalities; PP, pressure pain; PROM,
passive range of motion; PT, physical therapy; PV, paravertebral; QL, quadratus lumborum; R, rhomboideus; RCT, randomized controlled trial; ROM, range of motion; S, scalene; SCM, sterno-
cleidomastoideus; SPADI, Shoulder Pain and Disability Index; T, trapezius; TMD, temporomandibular dysfunctions; VAS, visual analog scale; WSP, widespread pain (pain on palpation of tender
points).
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Fig 2 Risk of bias of included RCTs assessed by version 2 of the Cochrane Risk of Bias tool for randomized trials (RoB 2). Domain 1:
Risk of bias arising from the randomization process; Domain 2a: Risk of bias because of deviations from the intended interventions
(effect of assignment to intervention); Domain 2b: Risk of bias because of deviations from the intended interventions (effect of
adhering to intervention); Domain 3: Missing outcome data; Domain 4: Risk of bias in measurement of the outcome; Domain 5: Risk of
bias in selection of the reported result. *Outcome: pain; **Outcome: range of motion of mouth opening.
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including core stabilization, therapeutic exercises such as
movement sequences and stretches, muscle relaxation and
stretches, and muscle relaxation and awareness techniques
for patients to perform at home. Postural workload also was
assessed by examining their musical instrument. After treat-
ment, a significant reduction in the average pain level mea-
sured with the visual analog scale was found (change in
average pain in the previous week: 1.9; Cohen’s d=1.42;
change in average pain after playing the instrument: 2.7;
Cohen’s d=1.19), as well as in pain elicited by the pressure
on some cervical/shoulder muscles.

Finally, regarding case reports, Ridder et al24 presented a 25-
year-old bassoonist who developed pain in her right wrist 2
months before her visit to the practice, diagnosed as tenosyno-
vitis and treated with wrist splinting. The patient presented
with increasing pain in the entire arm including the shoulder
and the entire right scapula. The patient underwent extensive
orthodontic treatment with loose braces and was wearing a
dental splint because of night grinding. The osteopath identified
a bite dysfunction with deviation of the jaw to the right and a
segmental vertebral and costal dysfunction. The first treatment
technique was craniosacral manual therapy. Subsequently, the
left temporal bone and maxillary suture were treated manually
with further cranial techniques. Individual segmental dysfunc-
tions of the spine and ribs were treated using muscle energy
osteopathic techniques. Trigger point treatments and myofas-
cial techniques were also used. Ear acupuncture was performed
to support the jaw joint. After this therapy, a bite registration
was performed immediately, after which a bite splint was made
for the lower jaw. Parallel to the use of this splint, a manual
therapy/physical therapy treatment was carried out. At the
final osteopathic check-up, after 6 months, the cranial exami-
nation was negative. The patient no longer presented any
health problems; in particular, the patient no longer complained
of headaches or of muscular or tendon pain. Schalow23 reported
the case of a professional violist who experienced severe pain in
her spine and upper extremity without any history of trauma,
which prevented the patient from any musical activity. The chi-
ropractic assessment noted postural distortions, hypertonic
muscles, joint pain, arthritis, and ponticulus posticus. Radiogra-
phy identified the excursion of the cervical spine from the verti-
cal axis and C0-C1-C2 misalignments. After performing a low-
speed, low-force manual correction at the cranio-cervical junc-
tion, the patient experienced immediate relief of wrist pain.



Fig 3 Risk of bias of included noncontrolled studies (case series, pre-post trials) assessed by the methodological index for non-
randomized studies (MINORS). Item1: Clearly stated aim; Item2: Inclusion of consecutive patients; Item3: Prospective data collec-
tion; Item4: Appropriate endpoints; Item5: Unbiased assessment; Item6: Appropriate follow-up; Item7: Loss to follow-up <5%;
Item8: Prospective calculation of the study size.
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The initial frequency of visits was twice a week for 4 weeks,
then once a week for 5 weeks. Symptoms gradually reduced
over time, with minimal pain (90% improvement in neck and
low back) or completely resolved at month 9 (arm, wrist, hip)
and with a gradual decrease in pain and increase in endurance
while performing, until full recovery at month 9. The patient
was able to continue her professional career as a teacher and
musician, with subsequent follow-up at 7 years. Popescu et al21

presented the case of a 53-year-old professional violist with
chronic disabling neck and shoulder pain. A 20-week multi-
modal treatment was performed that included mobilization
manual therapy techniques with sustained natural apophyseal
movements and glides as part of Mulligan’s manual concept
administered by a physical therapist (this approach requires
that the therapist administer manual inputs while the patient is
performing an active movement27) in addition to neurodynamic
exercises, bracing exercises, ergonomic interventions, music-
related load modifications, and posture training. Subsequently,
an ergonomic intervention with postural correction and replace-
ment with a lighter viola was also carried out. At the end of the
treatment, pain was reduced, neck mobility increased, and the
patient was able to return to work. The final case report, by
Dommerholt,22 described a 26-year-old professional organ
player with pain in the radial aspect of her right wrist and
thumb, who had been diagnosed with de Quervain syndrome by
3 different orthopedic surgeons. After evaluation by a physical
therapist expert in PMRDs and a clinical re-evaluation, the
definitive diagnosis was Wartenberg syndrome, an entrapment
of the sensory branch of the radial nerve.28 Physical therapy
consisted of soft tissue mobilizations of the muscles around the
elbow, brachioradialis, supinator, and wrist extensor muscles.
Myofascial trigger points were treated with a combination of
dry needling and manual therapy of trigger points. The patient
was instructed on radial nerve sliding exercises within a range
of pain.29 The physical therapy program slowly moved from pain
management to conditioning to correct posture, correction of
forward head posture, core stabilization, and functional train-
ing, with correct practice habits, emphasizing regular and fre-
quent breaks, shadow play, mental practice, relaxation, and
music visualizations. At the end of the treatment (4 months),
the numeric pain rating scale (0-10) score was 1, and the
patient was able to resume playing at a professional level with-
out residual pain or dysfunction (follow-up: 2y).
Discussion

Our systematic review is the first, to our knowledge, to
investigate the effects of manual therapy for PMRDs of musi-
cians. Despite an extensive systematic search, the emerging
evidence is very limited.

We retrieved only 2 studies with the appropriate design
to ascertain treatment effects (RCTs),30,31 but neither was
adequately powered and both had relevant methodological
flaws. In particular, Sousa et al17,18 randomized participants
into the experimental and the control group before checking
whether they met the inclusion and exclusion criteria. Thus,
only 69 of the 112 randomized subjects (just over 60%) were
ultimately included in the study. This choice might have pro-
duced biases, because the final decision about inclusion
came after the random allocation, and the absence of con-
cealed allocation can yield higher estimates of treatment



Fig 4 Risk of bias of included case report studies assessed by the Joanna Briggs Institute (JBI) quality appraisal tool for case reports.
Item1: Demographic characteristics described; Item2: Patient’s history described; Item3: Current clinical condition described; Item4:
Diagnostic tests/assessment described; Item5: Intervention described; Item6: Postintervention clinical condition described; Item7:
Adverse events identified and described; Item8: Takeaway lessons.

8 G. Cherubini et al.
effects.32,33 The main concerns about the study by L�opez
Requena et al16 regard the clear imbalance between the 2
groups in terms of intervention dosage and placebo effect
and the blinding of the evaluators. In fact, both groups were
asked to self-perform postural exercises twice a day just
before playing their instrument, and only participants in the
experimental group received an additional treatment by the
physical therapist. The lack of blinding of the assessor likely
led to an overestimation of the effect on mouth opening
range of motion, which was much greater than the effect
found in the questionnaire on pain and disability.

The data presented by the noncontrolled studies suggest
positive effects of the interventions delivered, which need
to be verified by adequately powered RCTs. Assel et al19

reported significant pain reduction after the treatment, but
the small sample size and the lack of standardization of the
intervention are severe limitations of this study. Janiszewski
and Cie�slik20 described a very large case series but provided
even less detail about the intervention, which was generi-
cally defined as physical therapy, manual therapy, or therapy
with physical agents. It is not clear whether these different
approaches were used alternately or combined or the
reasons for choosing one treatment over the others. The
authors also omitted any relevant information (selection of
participants, prospective data collection, endpoints and
outcome measures, unbiased assessment, time of follow-up,
dropouts, and statistical analysis), and even the results are
provided in a qualitative manner, without providing any cen-
tral tendency or dispersion values.

The last 4 studies21-24 are case reports, also considered to
be the lowest level evidence, just above experts’
opinion.34,35 Each case report tested a different type of
manual therapy on a different PMRD of instrumentalist musi-
cians playing different instruments. In all these cases, treat-
ment was carried out for months (4-9), and manual therapy
was associated with many other interventions. In particular,
in the case reports by Dommerholt,22 Schalow,23 and
Popescu et al,21 all of good quality, the musician’s assess-
ment also included observation during the specific activity
of playing their instrument, as also reported in the study by
Assel et al.19 The treatment always included an ergonomic
intervention on the instrument, suggesting that ergonomics
may also have played a relevant role in the reported positive
outcomes of each considered treatment.36
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To our knowledge, this is the first systematic review
investigating the effects of manual therapy on instrumental-
ists’ PMRDs. A recent review by Kiepe et al37 on the effects
of osteopathic intervention in musicians included 5 studies,
of which only one is a case report by Ridder et al,24 also
included in the present review, which was of very low qual-
ity. The other 4 studies were not included in our review
because they evaluated the effects of osteopathic manipula-
tion on the quality and extension of the voice and phonation
time of healthy singers or singing students and on the range
of motion of the cervical spine of healthy violinists. Kiepe et
al37 concluded that the evidence for osteopathy in adult
musicians is very limited, and further research is required.

Study limitations

A strength of our work is that is the first systematic review
on this topic. We also conducted a thorough search, without
time or language limits; we translated the 4 articles pub-
lished in German and the article published in Polish using an
automatic translator (Deepl), without employing an official
translator, but all the translations were reviewed by a bilin-
gual health professional. Nevertheless, the very low level of
evidence suggests extreme caution in interpreting the
results of this review, because of the inherent limitations
related to the paucity and, in most cases, the low quality of
the current literature on this topic. A limitation of our study
is that we only selected studies on instrumentalists, exclud-
ing singers and conductors, who may present very different
PMRDs. The heterogeneity of treatment approaches and of
instruments is a further limitation, as the limited number of
cases did not allow separate analysis.
Conclusions

The level of evidence for the effectiveness of manual ther-
apy on PMRDs in instrumentalist musicians is very low. One
RCT suggests that conventional manual therapy may have an
effect on pain and disability in music students who play wind
instruments and have temporomandibular dysfunctions, and
another RCT suggests that Tuina may reduce pain in profes-
sional musicians with PMRDs, but both studies were under-
powered and at high risk of bias. Two noncontrolled studies
and 4 case reports suggest an overall positive effect of dif-
ferent manual therapy approaches on PRMDs, but the design
of these studies was inadequate to establish the efficacy of
any treatment; moreover, the case series, the pre-post trial,
and one case report presented serious methodological flaws.
In light of the growing demand for manual therapy among
musicians, our systematic review reveals an urgent need to
fill this research gap with high-quality RCTs investigating the
effects of manual therapy interventions on PRMDs.
Corresponding author

Mario De Marco, PT, MSc, Department of Experimental and
Clinical Medicine, University of Florence, Largo Brambilla 3 -
50134 Florence, Italy. E-mail address:mario.demarco@unifi.it.
Disclosure

The investigators have no financial or nonfinancial disclo-
sures to make in relation to this project.

Acknowledgments

This work was been funded by Italian Ministry of Health Cur-
rent Research Funds.

Further, We thank Ines Hochleitner, PTand Mirka Greczyn,
MSN for revising the papers’ translation from German and
Polish, respectively.

References

1. Rotter G, Noeres K, Fernholz I, Willich SN, Schmidt A, Bergh€ofer
A. Musculoskeletal disorders and complaints in professional
musicians: a systematic review of prevalence, risk factors, and
clinical treatment effects. Int Arch Occup Environ Health
2020;93:149–87.

2. Kok LM, Huisstede BM, Voorn VM, Schoones JW, Nelissen RG. The
occurrence of musculoskeletal complaints among professional
musicians: a systematic review. Int Arch Occup Environ Health
2016;89:373–96.

3. Rodríguez-Gude C, Taboada-Iglesias Y, Pino-Juste M. Musculo-
skeletal pain in musicians: prevalence and risk factors − a sys-
tematic review. Int J Occup Saf Ergon 2023;29:883–901.

4. Mizrahi J. Neuro-mechanical aspects of playing-related mobility
disorders in orchestra violinists and upper strings players: a
review. Eur J Transl Myol 2020;30:9095.

5. Cruder C, Barbero M, Koufaki P, Soldini E, Gleeson N. Prevalence
and associated factors of playing-related musculoskeletal disor-
ders among music students in Europe. Baseline findings from
the Risk of Music Students (RISMUS) longitudinal multicentre
study. PLoS One 2020;15:e0242660.

6. Roos M, Lamontagne ME, Desmeules F, et al. Workplace injury pre-
vention and wellness program for orchestra musicians: a random-
ized controlled trial. J Orthop Sports Phys Ther 2024;54:584–93.

7. Maigne R. Diagnosis and treatment of pain of vertebral origin: a
manual medicine approach. 1st ed. Baltimore, Maryland: Wil-
liams & Wilkins; 1996.

8. Bodeker G, Ong CK, Grundy C, Burford G, Shein K. WHO global
atlas of traditional, complementary and alternative medicine.
Kobe, Japan: World Health Organization Centre for Health
Development; 2005.

9. Vaag J, Bjerkeset O. Musicians are high consumers of complemen-
tary and alternative healthcare services: the Norwegian Musicians’
Health Project. Med Probl Perform Art 2017;32:215–20.

10. Page MJ, Moher D, Bossuyt PM, et al. PRISMA 2020 explanation
and elaboration: updated guidance and exemplars for reporting
systematic reviews. BMJ 2021;372:n160.

11. Sterne JAC, Savovi�c J, Page MJ, et al. RoB 2: a revised tool for
assessing risk of bias in randomised trials. BMJ 2019;366:l4898.

12. Slim K, Nini E, Forestier D, Kwiatkowski F, Panis Y, Chipponi J.
Methodological index for non-randomized studies (MINORS):
development and validation of a new instrument. ANZ J Surg
2003;73:712–6.

13. Munn Z, Barker TH, Moola S, et al. Methodological quality of
case series studies: an introduction to the JBI critical appraisal
tool. JBI Evid Synth 2020;18:2127–33.

14. DerSimonian R, Laird N. Meta-analysis in clinical trials. Control
Clin Trials 1986;7:177–88.

15. Higgins JP, Thompson SG. Quantifying heterogeneity in a meta-
analysis. Stat Med 2002;21:1539–58.

16. L�opez Requena A, Ba~no Alcaraz A, Escolar Reina P, Ferr�andez
G�omez E, C�anovas Ambit G. Effectiveness of a cervical

mailto:mario.demarco@unifi.it
http://refhub.elsevier.com/S2590-1095(25)00061-8/sbref0001
http://refhub.elsevier.com/S2590-1095(25)00061-8/sbref0001
http://refhub.elsevier.com/S2590-1095(25)00061-8/sbref0001
http://refhub.elsevier.com/S2590-1095(25)00061-8/sbref0001
http://refhub.elsevier.com/S2590-1095(25)00061-8/sbref0001
http://refhub.elsevier.com/S2590-1095(25)00061-8/sbref0001
http://refhub.elsevier.com/S2590-1095(25)00061-8/sbref0002
http://refhub.elsevier.com/S2590-1095(25)00061-8/sbref0002
http://refhub.elsevier.com/S2590-1095(25)00061-8/sbref0002
http://refhub.elsevier.com/S2590-1095(25)00061-8/sbref0002
http://refhub.elsevier.com/S2590-1095(25)00061-8/sbref0003
http://refhub.elsevier.com/S2590-1095(25)00061-8/sbref0003
http://refhub.elsevier.com/S2590-1095(25)00061-8/sbref0003
http://refhub.elsevier.com/S2590-1095(25)00061-8/sbref0004
http://refhub.elsevier.com/S2590-1095(25)00061-8/sbref0004
http://refhub.elsevier.com/S2590-1095(25)00061-8/sbref0004
http://refhub.elsevier.com/S2590-1095(25)00061-8/sbref0005
http://refhub.elsevier.com/S2590-1095(25)00061-8/sbref0005
http://refhub.elsevier.com/S2590-1095(25)00061-8/sbref0005
http://refhub.elsevier.com/S2590-1095(25)00061-8/sbref0005
http://refhub.elsevier.com/S2590-1095(25)00061-8/sbref0005
http://refhub.elsevier.com/S2590-1095(25)00061-8/sbref0006
http://refhub.elsevier.com/S2590-1095(25)00061-8/sbref0006
http://refhub.elsevier.com/S2590-1095(25)00061-8/sbref0006
http://refhub.elsevier.com/S2590-1095(25)00061-8/sbref0007
http://refhub.elsevier.com/S2590-1095(25)00061-8/sbref0007
http://refhub.elsevier.com/S2590-1095(25)00061-8/sbref0007
http://refhub.elsevier.com/S2590-1095(25)00061-8/sbref0008
http://refhub.elsevier.com/S2590-1095(25)00061-8/sbref0008
http://refhub.elsevier.com/S2590-1095(25)00061-8/sbref0008
http://refhub.elsevier.com/S2590-1095(25)00061-8/sbref0008
http://refhub.elsevier.com/S2590-1095(25)00061-8/sbref0009
http://refhub.elsevier.com/S2590-1095(25)00061-8/sbref0009
http://refhub.elsevier.com/S2590-1095(25)00061-8/sbref0009
http://refhub.elsevier.com/S2590-1095(25)00061-8/sbref0010
http://refhub.elsevier.com/S2590-1095(25)00061-8/sbref0010
http://refhub.elsevier.com/S2590-1095(25)00061-8/sbref0010
http://refhub.elsevier.com/S2590-1095(25)00061-8/sbref0011
http://refhub.elsevier.com/S2590-1095(25)00061-8/sbref0011
http://refhub.elsevier.com/S2590-1095(25)00061-8/sbref0011
http://refhub.elsevier.com/S2590-1095(25)00061-8/sbref0012
http://refhub.elsevier.com/S2590-1095(25)00061-8/sbref0012
http://refhub.elsevier.com/S2590-1095(25)00061-8/sbref0012
http://refhub.elsevier.com/S2590-1095(25)00061-8/sbref0012
http://refhub.elsevier.com/S2590-1095(25)00061-8/sbref0013
http://refhub.elsevier.com/S2590-1095(25)00061-8/sbref0013
http://refhub.elsevier.com/S2590-1095(25)00061-8/sbref0013
http://refhub.elsevier.com/S2590-1095(25)00061-8/sbref0014
http://refhub.elsevier.com/S2590-1095(25)00061-8/sbref0014
http://refhub.elsevier.com/S2590-1095(25)00061-8/sbref0015
http://refhub.elsevier.com/S2590-1095(25)00061-8/sbref0015
http://refhub.elsevier.com/S2590-1095(25)00061-8/sbref0016
http://refhub.elsevier.com/S2590-1095(25)00061-8/sbref0016
http://refhub.elsevier.com/S2590-1095(25)00061-8/sbref0016
http://refhub.elsevier.com/S2590-1095(25)00061-8/sbref0016
http://refhub.elsevier.com/S2590-1095(25)00061-8/sbref0016
http://refhub.elsevier.com/S2590-1095(25)00061-8/sbref0016
http://refhub.elsevier.com/S2590-1095(25)00061-8/sbref0016


10 G. Cherubini et al.
treatment in wind-instrument musicians with temporomandibu-
lar dysfunction: a randomized clinical trial. J Bodyw Mov Ther
2024;40:1867–73.

17. Sousa CM, Moreira L, Coimbra D, Machado J, Greten HJ. Imme-
diate effects of Tuina techniques on working-related musculo-
skeletal disorder of professional orchestra musicians. J Integr
Med 2015;13:257–61.

18. Sousa CM, Coimbra D, Machado J, Greten HJ. Effects of self-
administered exercises based on Tuina techniques on musculo-
skeletal disorders of professional orchestra musicians: a ran-
domized controlled trial. J Integr Med 2015;13:314–8.

19. Assel C, Nugraha B, Kallusky N, et al. Effect of manual therapy
on music students with playing-related musculoskeletal disor-
ders: a prospective study. Front Pain Res (Lausanne)
2023;4:1151886.

20. Janiszewski M, Cie�slik A. Effectiveness of manual therapy com-
bined with physiotherapy in musicians’ occupational overloads.
Med Pr 2004;55:169–73.

21. Popescu FG, Vaida MA, Mackay GJ, et al. Successful manage-
ment of a professional viola player with a complex playing
related musculoskeletal disorder. Romanian J Occup Med
2021;72:59–65.

22. Dommerholt J. Performing arts medicine − instrumentalist
musicians: part III − case histories. J Bodyw Mov Ther
2010;14:127–38.

23. Schalow PR. Chiropractic management of performance related
musculoskeletal disorder in a career violist. Am J Case Rep
2020;21:e923943.

24. Ridder PH. [Osteopathy and musicians’ medicine]. Osteopat
Med 2008;9:27–32.

25. Haddaway N, Macura B, Whaley P, Pullin AS. ROSES Flow Dia-
gram for Systematic Reviews: pro forma, flow-diagram and
descriptive summary of the plan and conduct of environmen-
tal systematic reviews and systematic maps. Environ Evid
2018;7:7.
26. Greten HJ. [Chinese medicine as vegetative systems biology.
Part I: therapeutic methods]. HNO 2011;59:1160–4.

27. Hing W, Hall T, Mulligan BR. The Mulligan concept of manual
therapy: textbook of techniques. 2nd ed. Philadelphia, Pennsyl-
vania: Elsevier Health Sciences; 2020.

28. Carlson N, Logigian EL. Radial neuropathy. Neurol Clin
1999;17:499–523.

29. Redmond M, Tiernan AM. Knowledge and practices of piano
teachers in preventing playing-related injuries in high school
students. Med Probl Perform Art 2001;16:32–8.

30. D’Agostino RB, Kwan H. Measuring effectiveness. What to
expect without a randomized control group. Med Care 1995;33
(4 Suppl). AS95-105.

31. Deeks JJ, Dinnes J, D’Amico R, et al. Evaluating non-randomised
intervention studies. Health Technol Assess 2003;7. iii-x, 1-173.

32. Schulz KF, Chalmers I, Hayes RJ, Altman DG. Empirical evidence
of bias. Dimensions of methodological quality associated with
estimates of treatment effects in controlled trials. JAMA
1995;273:408–12.

33. Savovi�c J, Jones H, Altman D, et al. Influence of reported study
design characteristics on intervention effect estimates from
randomised controlled trials: combined analysis of meta-epide-
miological studies. Health Technol Assess 2012;16:1–82.

34. Burns PB, Rohrich RJ, Chung KC. The levels of evidence and
their role in evidence-based medicine. Plast Reconstr Surg
2011;128:305–10.

35. Murad MH, Asi N, Alsawas M, Alahdab F. New evidence pyramid.
Evid Based Med 2016;21:125–7.

36. Zalpour C, Ballenberger N, Avermann F. A physiotherapeutic
approach to musicians’ health − data from 614 patients from a
physiotherapy clinic for musicians (INAP/O). Front Psychol
2021;12:568684.

37. Kiepe MS, Fernholz I, Schmidt T, et al. Effects of osteopathic
manipulative treatment on musicians: a systematic review. Med
Probl Perform Art 2020;35:110–5.

http://refhub.elsevier.com/S2590-1095(25)00061-8/sbref0016
http://refhub.elsevier.com/S2590-1095(25)00061-8/sbref0016
http://refhub.elsevier.com/S2590-1095(25)00061-8/sbref0016
http://refhub.elsevier.com/S2590-1095(25)00061-8/sbref0017
http://refhub.elsevier.com/S2590-1095(25)00061-8/sbref0017
http://refhub.elsevier.com/S2590-1095(25)00061-8/sbref0017
http://refhub.elsevier.com/S2590-1095(25)00061-8/sbref0017
http://refhub.elsevier.com/S2590-1095(25)00061-8/sbref0018
http://refhub.elsevier.com/S2590-1095(25)00061-8/sbref0018
http://refhub.elsevier.com/S2590-1095(25)00061-8/sbref0018
http://refhub.elsevier.com/S2590-1095(25)00061-8/sbref0018
http://refhub.elsevier.com/S2590-1095(25)00061-8/sbref0019
http://refhub.elsevier.com/S2590-1095(25)00061-8/sbref0019
http://refhub.elsevier.com/S2590-1095(25)00061-8/sbref0019
http://refhub.elsevier.com/S2590-1095(25)00061-8/sbref0019
http://refhub.elsevier.com/S2590-1095(25)00061-8/sbref0020
http://refhub.elsevier.com/S2590-1095(25)00061-8/sbref0020
http://refhub.elsevier.com/S2590-1095(25)00061-8/sbref0020
http://refhub.elsevier.com/S2590-1095(25)00061-8/sbref0020
http://refhub.elsevier.com/S2590-1095(25)00061-8/sbref0021
http://refhub.elsevier.com/S2590-1095(25)00061-8/sbref0021
http://refhub.elsevier.com/S2590-1095(25)00061-8/sbref0021
http://refhub.elsevier.com/S2590-1095(25)00061-8/sbref0021
http://refhub.elsevier.com/S2590-1095(25)00061-8/sbref0022
http://refhub.elsevier.com/S2590-1095(25)00061-8/sbref0022
http://refhub.elsevier.com/S2590-1095(25)00061-8/sbref0022
http://refhub.elsevier.com/S2590-1095(25)00061-8/sbref0023
http://refhub.elsevier.com/S2590-1095(25)00061-8/sbref0023
http://refhub.elsevier.com/S2590-1095(25)00061-8/sbref0023
http://refhub.elsevier.com/S2590-1095(25)00061-8/sbref0024
http://refhub.elsevier.com/S2590-1095(25)00061-8/sbref0024
http://refhub.elsevier.com/S2590-1095(25)00061-8/sbref0025
http://refhub.elsevier.com/S2590-1095(25)00061-8/sbref0025
http://refhub.elsevier.com/S2590-1095(25)00061-8/sbref0025
http://refhub.elsevier.com/S2590-1095(25)00061-8/sbref0025
http://refhub.elsevier.com/S2590-1095(25)00061-8/sbref0025
http://refhub.elsevier.com/S2590-1095(25)00061-8/sbref0026
http://refhub.elsevier.com/S2590-1095(25)00061-8/sbref0026
http://refhub.elsevier.com/S2590-1095(25)00061-8/sbref0027
http://refhub.elsevier.com/S2590-1095(25)00061-8/sbref0027
http://refhub.elsevier.com/S2590-1095(25)00061-8/sbref0027
http://refhub.elsevier.com/S2590-1095(25)00061-8/sbref0028
http://refhub.elsevier.com/S2590-1095(25)00061-8/sbref0028
http://refhub.elsevier.com/S2590-1095(25)00061-8/sbref0029
http://refhub.elsevier.com/S2590-1095(25)00061-8/sbref0029
http://refhub.elsevier.com/S2590-1095(25)00061-8/sbref0029
http://refhub.elsevier.com/S2590-1095(25)00061-8/sbref0030
http://refhub.elsevier.com/S2590-1095(25)00061-8/sbref0030
http://refhub.elsevier.com/S2590-1095(25)00061-8/sbref0030
http://refhub.elsevier.com/S2590-1095(25)00061-8/sbref0031
http://refhub.elsevier.com/S2590-1095(25)00061-8/sbref0031
http://refhub.elsevier.com/S2590-1095(25)00061-8/sbref0032
http://refhub.elsevier.com/S2590-1095(25)00061-8/sbref0032
http://refhub.elsevier.com/S2590-1095(25)00061-8/sbref0032
http://refhub.elsevier.com/S2590-1095(25)00061-8/sbref0032
http://refhub.elsevier.com/S2590-1095(25)00061-8/sbref0033
http://refhub.elsevier.com/S2590-1095(25)00061-8/sbref0033
http://refhub.elsevier.com/S2590-1095(25)00061-8/sbref0033
http://refhub.elsevier.com/S2590-1095(25)00061-8/sbref0033
http://refhub.elsevier.com/S2590-1095(25)00061-8/sbref0033
http://refhub.elsevier.com/S2590-1095(25)00061-8/sbref0034
http://refhub.elsevier.com/S2590-1095(25)00061-8/sbref0034
http://refhub.elsevier.com/S2590-1095(25)00061-8/sbref0034
http://refhub.elsevier.com/S2590-1095(25)00061-8/sbref0035
http://refhub.elsevier.com/S2590-1095(25)00061-8/sbref0035
http://refhub.elsevier.com/S2590-1095(25)00061-8/sbref0036
http://refhub.elsevier.com/S2590-1095(25)00061-8/sbref0036
http://refhub.elsevier.com/S2590-1095(25)00061-8/sbref0036
http://refhub.elsevier.com/S2590-1095(25)00061-8/sbref0036
http://refhub.elsevier.com/S2590-1095(25)00061-8/sbref0037
http://refhub.elsevier.com/S2590-1095(25)00061-8/sbref0037
http://refhub.elsevier.com/S2590-1095(25)00061-8/sbref0037

	Impact of Manual Therapy on Instrumentalist Musicians With Playing-Related Musculoskeletal Disorders: A Systematic Review
	Methods
	Data sources and search strategy
	Study selection
	Data extraction
	Quality assessment
	Data synthesis

	Results
	Selected studies
	Features of the included studies
	Quality assessment
	Data synthesis

	Discussion
	Study limitations

	Conclusions
	Disclosure
	Acknowledgments
	Outline placeholder
	References




