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ABSTRACT
Objectives To empirically assess the clinical effects of
physiotherapy on pain in adults.
Design Using meta-epidemiology, we report on the
effects of a ‘physiotherapy’ intervention on self-reported
pain in adults. For each trial, the group difference in the
outcome ‘pain intensity’ was assessed as standardised
mean differences (SMD) with 95% CIs. Stratiﬁed
analyses were conducted according to patient population
(International Classiﬁcation of Diseases-10 classes), type
of physiotherapy intervention, their interaction, as well
as type of comparator group and risks of bias. The
quality of the body of evidence was assessed based on
GRADE methodology.
Data sources Systematic searches were carried out in
MEDLINE and PEDro from 1 January 2004–31 December
2013. 174 trials (224 comparisons) met the inclusion
criteria for the meta-analysis.
Eligibility criteria for selecting studies
Randomised trials using ‘no intervention’ or of a shamcontrolled design were selected. Only articles written in
English were eligible.
Results An overall moderate effect of physiotherapy on
pain corresponding to 0.65 SD-units (95% CI 0.57 to
0.73) was found based on a moderate inconsistency
(I2=51%). Stratiﬁed exploration showed that therapeutic
exercise for musculoskeletal diseases tended to be more
beneﬁcial than multimodal interventions (difference 0.30
95% CI 0.03 to 0.57; p=0.03). Trials with a ‘no
intervention’ comparator tended to have a higher overall
effect size than trials with a sham comparator (difference
0.25; 95% CI 0.09 to 0.41; p=0.004). In general, our
conﬁdence in the estimates was low, mainly due to high
risk of performance biases and between-study
heterogeneity.
Conclusions Physiotherapy reduces pain in adults, but
standardisation of interventions and focus on trial
research with low risks of bias and reproducible
treatment modalities are needed.
Trial registration number CRD42014008754.

INTRODUCTION

To cite: Ginnerup-Nielsen E,
Christensen R, Thorborg K,
et al. Br J Sports Med
2016;50:965–971.

Pain and pain-related deﬁciencies affect an enormous part of the world’s adult population.1 2 Pain
is complex, and has many treatment options, of
which pharmacological treatments are the most
common.3 However, over recent decades, pain
management has changed and non-pharmacological
interventions have gained focus and interest.3
Among these, physiotherapy is common.4 5 The
increased use and belief in the efﬁciency of physiotherapy as a pain treatment with no or limited
safety concerns has led to physiotherapies being

included in several international recommendations
on management of major painful diseases such as
low back pain and osteoarthritis.6 7
In contrast to many specialties of medicine,
physiotherapy lacks an identiﬁable and clearly
deﬁned organ system to convene around and
‘physiotherapy’ is therefore not easily deﬁned. The
‘World Confederation of Physical Therapists’
(WCPT) describes physiotherapy as “… services
provided in circumstances where movement and
function are threatened by ageing, injury and
pain”,8 which can result in the broad deﬁnition:
‘physiotherapy is what physical therapists do’. By
consequence, a large range of physiotherapy treatment options exists, but scientiﬁc and practical
information that can guide treatment choices for
individual patients is often elusive causing variations in clinical practice.
In 2008, Consolidated Standards of Reporting
Trials (CONSORT) had already proposed an extension of the CONSORT Statement for trials of nonpharmacological treatments,9 and Helmhout et al10
addressed
methodological
issues
of
nonpharmacological studies and, among other things,
proposed: “Speciﬁcation of a theoretical framework
for a therapy when designing the intervention,
identiﬁcation of subgroups of patients most likely
to beneﬁt from treatment, and categorisation of
interventions, in terms of concept, mode, intensity,
duration, frequency, and length.”
Still, variability in physiotherapy is reﬂected in
clinical research where ‘routine physiotherapy’ is
often used as experimental treatment or comparator, presumably to reﬂect daily clinical practice. For
example, in a study of acupressure for low back
pain, routine physiotherapy was the comparator
and included ‘pelvic manual traction, spinal
manipulation, thermotherapy, infrared light
therapy, electrical stimulation and exercise therapy,
as decided by the physical therapist’.11 In a study of
physiotherapy for hip osteoarthritis, the provided
physiotherapy comprised ‘…core components plus
optional techniques and exercises depending on
assessment ﬁndings’.12 These examples highlight
the variability in physiotherapy observed across
countries but also between (and within) institutions
in the same country.
In clinical trial research, this generates validity
issues because the mediating factor rather than any
speciﬁc modality becomes the individual therapist.13 In daily clinical practice, these possible variations in the provided services complicate the
estimation of what beneﬁt patients may expect
regarding their painful condition. While standardisation of physiotherapy for painful conditions is
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pending, the provisional question, ‘is physiotherapy generally
effective in management of pain?’ is reasonable to ask.
The objective of this study was to assess the reported effects
of physiotherapy on populations of patients with pain. Using
meta-epidemiology, we report on the association of estimates of
treatment beneﬁts according to different stratiﬁcations from the
available evidence.

METHODS
The methods of this study’s search strategy, inclusion criteria
and data analysis were prespeciﬁed in a protocol (see online supplementary ﬁle 1) that was registered before any study-related
activities were started (PROSPERO 2014: CRD42014008754).

Data sources and searches
The bibliographic databases MEDLINE and PEDro were
searched from inception to the 2 of March 2014.
During full-text reviewing, it became clear that the reporting
quality of many older trials was poor and the practised interventions were outdated. It was therefore decided to focus on trials
published after implementation of the CONSORT statement in
most medical societies.14 Assuming a reasonable reporting
standard and recently updated treatment modalities after implementation of the CONSORT statement, we focused our review
on articles published after 1 January 2004.
Search terms included free-text and MeSH terms related to
physical therapy, physiotherapy, physiotherapy modalities and
pain. The MEDLINE search was combined with the ‘Cochrane
highly sensitive search strategy for identifying randomised trials
in MEDLINE: sensitivity-maximising and precision-maximising
version (2008 revision); based on the Ovid form’,15 modiﬁed
with the search terms ‘sham’ and ‘quasi’ to make the search
strategy more sensitive to trials that were quasi randomised or
included sham treatments. (Full search strategy is available in
online supplementary ﬁle 2).

Study selection
We included randomised controlled trials assigning adults
(≥18 years of age) with pain to a physiotherapy intervention
compared to a control group receiving either sham treatments
( placebo) or no intervention. We predeﬁned physiotherapy as
‘any treatment modality delivered by one or more physical
therapists (or physiotherapists) or explicitly deﬁned as physiotherapy (or physical therapy) by the authors of the article’. We
only included randomised controlled trials reporting pain intensity as an outcome. Only articles written in English were
eligible.
Selection was made by two independent reviewers (EGN and
MH), who screened titles and abstracts and reviewed full text of
potentially eligible articles. Any disagreements were resolved
through discussion. Study selection, assessment of eligibility criteria, data extraction and statistical analyses were performed
according to the ‘Cochrane Collaboration Methodological
Expectations for Cochrane Intervention Reviews’ (MECIR)
guidelines.16

Data extraction and quality assessment
All data were extracted on pretested forms and entered into an
Excel spreadsheet, and included: First author, year of publication, journal, country of origin, number of participants, source
of ﬁnancial support, mean age, gender, condition treated, type
of intervention and control intervention, pain assessment scale,
study duration from baseline to assessment of primary pain
outcome at follow-up and study-attrition. One reviewer (EGN)
2 of 7

performed the extraction, with a second reviewer (MH) checking the data for accuracy.
Risk of bias as either ‘low’, ‘unclear’, or ‘high’ was assessed
for the pain outcome per study using ‘Cochrane’s
Collaboration’s tool for assessing risk of bias in randomised
trials’.17 The domains ‘Sequence generation’, ‘Allocation concealment’, ‘Blinding of participants’, ‘Blinding of therapists’,
‘Incomplete outcome data reporting’ and ‘Selective outcome
reporting’ were assessed. Considering the importance of minimising performance bias when the outcome is subjective,18
blinding was evaluated based on ‘blinding of participants’ and
‘blinding of treating therapists’ instead of the default ‘Blinding
of participants and personnel’ and ‘Blinding of outcome
assessors’.
Using the: ‘Grading of Recommendations Assessment,
Development and Evaluation’ (GRADE) system for grading evidence, the quality of the total body of evidence concerning
physiotherapy treatment for pain was assessed through: study
limitations (risk of bias),19 consistency of results (eg, I2 statistics),20 indirectness21 and imprecision (95% CI).22
One reviewer (EGN) assessed risk of bias and graded the
quality of the body of evidence. In case of doubt, a second
reviewer (MH) was consulted and disagreements were resolved
by consensus.

Data synthesis and analysis
Pain intensity was the prespeciﬁed outcome of interest and had
to be assessed on a recognised scale at baseline and follow-up.
Assuming that the ﬁrst follow-up assessment would show the
most pronounced improvement on pain, this time point was
chosen as default. If several pain scale instruments had been
used, the one referred to as the primary pain outcome or the
ﬁrst reported pain-outcome, was chosen.
Study outcomes were expressed as standardised mean differences (SMDs) calculated from each trial based on means and
SDs, preferably based on the change from baseline to follow-up.
If change data were not stated, follow-up values for each group
were applied, assuming that there was no relevant difference
between follow-up and change data SMDs.23 Before performing
meta-analysis, the (Cohen’SD) SMD values were converted into
Hedges’ g value (ie, referred to as bias-corrected SMD)24 with
positive values favouring physiotherapy. Using generic inverse
variance analysis, a pooled effect size was calculated using a
random effects model. The primary advantage of SMD is the
fact that it provides a common metric and is an intuitive index
for many people.25 SMD values of 0.20, 0.50 and 0.80 correspond to small, medium and large effects in the social sciences.26
Including several physiotherapy modalities in our review, we
anticipated
considerable
between-study
heterogeneity.
Therefore, the estimation of the pooled treatment outcomes was
given using four meta-analytic strategies to test the robustness of
the estimates.27
The ﬁrst strategy was a random effects meta-analysis of all
trials. The second strategy was inference restricted to the 25%
of largest trials (number of participants). The third strategy
included the SE of each study estimate as a covariate. The
fourth strategy was predicting an adjusted pooled estimate of
effect from the regression line, the pooled effect size for an
ideal study of inﬁnite size (hence with zero SE).28 A priori, we
deﬁned a relevant study level covariate as one that would
decrease the between-study variance, as a consequence of inclusion in the (mixed-effects) statistical model.29
Stratiﬁed analyses were performed according to type of
physiotherapy approaches and disease populations (8
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populations deﬁned by International Classiﬁcation of Diseases
Tenth Edition (ICD-10) from the WHO30 and 6 major physiotherapy approaches adopted from the World Confederation for
Physical Therapy (WCPT).8 Populations were: musculoskeletal
diseases, nervous system, neoplasms, genitourinary system,
mental disorders, pregnancy/childbirth, external causes and
other populations. Interventions were: therapeutic exercise,
passive therapy, mechanical modalities, electrotherapeutic
modalities, education and other interventions. The stratiﬁed
analyses were conducted using the meta-analytic strategy associated with the lowest between study heterogeneity (based on
the I2 statistics and Cochran’s Q test.31 In addition, the interaction between physiotherapy approaches and disease populations was analysed and stratiﬁcations were given on each risk of
bias item, dividing these in 3 levels: low, unclear and high risk.
All statistical models were based on Restricted Maximum
Likelihood (REML).32 Analyses were performed using SAS software (V.9.3, by SAS Institute Inc, Cary, North Carolina, USA)
and Review Manager (V.5.2).

trials consisted of 174 trials of which 43 trials included more
than one comparison. All in all, 224 comparisons with 14 687
participants were included. The search is visualised in the ﬂow
diagram (ﬁgure 1).
During the data extraction process, no trials investigating
mental disorders or genitourinary diseases were found.
Twenty-three studies assessed combined interventions including
at least two of the following: education, therapeutic exercise,
passive therapy or electrotherapeutic treatment in one intervention. An intervention factor named ‘multimodal modalities’ was
therefore included in the analysis.
Variations in the descriptions of similar physiotherapy
approaches were observed and intervention lengths varied from
a few days to 1 year within the modalities education, therapeutic
exercise and electrotherapeutic modalities, and from a few days
to 3 months within mechanical modalities and passive therapy.
Multimodal modalities, the most diverse approach, varied from
2 weeks to 1.5 years. (see characteristics of the included studies
in online supplementary ﬁle 3).

RESULTS
Literature search and study selection

Data synthesis and stratiﬁed analyses

The search identiﬁed 5159 unique potentially eligible references. The initial screening revealed 1355 full text articles of
which 770 articles were published from 1 January 2004 to 31
December 2013. The ﬁnal selection of randomised controlled

The ﬁrst meta-analysis strategy (random effects model) showed
an effect on pain in favour of physiotherapy compared to sham
treatments or no intervention, with an overall statistically signiﬁcant SMD of 0.58 (95% CI 0.49 to 0.68; p<0.0001), that is, a
‘moderate’—and clinically relevant—effect size. The relatively

Figure 1 PRISMA ﬂow diagram.
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narrow CI indicates a fairly precise effect estimate, but the analysis also showed substantial between-study heterogeneity
(τ2=0.41) with an I2 of 80% (table 1). When focusing the
random effects model on the 25% largest trials (strategy 2) the
effect size was reduced to 0.45 SMD (95% CI 0.26 to 0.64;
p<0.0001) with substantial heterogeneity across studies
(τ2=0.48) corresponding to an I2 of 82%. This strategy supports
the notion of small study effects, that is, a tendency of small
trials to report larger beneﬁts than larger trials (typically due to
publication biases, less methodological rigour and/or individual
therapist effects in smaller trials compared to larger trials).
The random effects model with SE applied as a covariate
(strategy 3) showed a higher numerical effect size (SMD=0.65;
95% CI 0.57 to 0.73; p<0.0001) in favour of physiotherapy.
The statistical model ﬁt of this strategy was better than the ﬁrst
strategy as indicated by the change in τ2 from 0.41 to 0.26 and
lower between-study heterogeneity (I2: 51%; table 1).
The fourth strategy repeated the random effects model with
SE as covariate but estimated the effect from an imaginary trial
of inﬁnite size (SE=0) and revealed no clinical value of physiotherapy (ie, model predicts an effect on pain in favour of the
control group; −0.51 SMD (95% CI −0.74 to −0.28;
p<0.0001); table 1), further supporting the notion of a small
study effect (ee ﬁgure 2 for association between each study
SMD and SE of SMD).

The meta-analytical strategy adding individual study estimate
SE as a covariate (strategy 3) was associated with the lowest
between-study heterogeneity and a better statistical model ﬁt
(table 1). Accordingly, stratiﬁcations and interaction analyses
were carried out using this model.

Comparing outcomes between trials with high, unclear and
low risk of bias
More than 50% of the comparisons had unclear or high risk of
bias within one or more domains: high or unclear risks of bias
due to lack of blinding of participants and treating therapists
was present in 117 comparisons (52%), while inadequate or
unclear sequence generation and allocation concealment was
present in 121 comparisons (54%). Unclear outcome data
reporting was observed in 148 comparisons (66%). Six comparisons had no domains with high risk of bias, and 30 comparisons
had low risk of bias in the domains sequence generation, allocation concealment and outcome data reporting (see online supplementary ﬁle 3). Within the domain ‘blinding of participants’,
effect sizes tended to be less beneﬁcial in the 40 comparisons
with low risk of bias compared with the 137 comparisons with
high risk, corresponding to a difference in effect of: SMD 0.41
(95% CI 0.19 to 0.63; p<0.0001). Low risk of bias within
outcome data reporting did not have signiﬁcant impact on effect
sizes (table 1).

Table 1 Meta-analytic strategies and stratifications
Stratified analyses

Number of comparisons

SMD (95% CI)

p Value

τ2

I2*

p Value for interaction

Random effects model (strategy 1)
25% largest trials (strategy 2)
SE as covariate (strategy 3)
Infinite trial size (SE=0) (strategy 4)
Comparator
Sham
No intervention
Sequence generation
Low risk
Unclear
High risk
Allocation concealment
Low risk
Unclear
High risk
Blinding participants
Low risk
Unclear
High risk
Blinding personnel
Low risk
Unclear
High risk
Incomplete outcome data
Low risk
Unclear
High risk
Selective outcome reporting
Low risk
Unclear
High risk

224
57
224
224

0.58
0.45
0.65
−0.51

0.0000
0.0000
0.0001
0.0000

0.41
0.48
0.26
0.26
0.24

80%
82%
(51%)†
(51%)†

–
–
–
–
0.004

(0.49 to 0.68)
(0.26 to 0.64)
(0.57 to 0.73)
(−0.74 to −0.28)

76
148

0.48 (0.35 to 0.61)
0.73 (0.64 to 0.83)

0.0000
0.0000

161
55
8

0.67 (0.58 to 0.77)
0.60 (0.43 to 0.76)
0.42 (−0.01 to 0.85)

0.0000
0.0000
0.0551

114
28
82

0.70 (0.59 to 0.82)
0.58 (0.35 to 0.81)
0.59 (0.46 to 0.72)

0.0000
0.0000
0.0000

40
47
137

0.34 (0.16 to 0.52)
0.60 (0.43 to 0.77)
0.75 (0.66 to 0.85)

0.0002
0.0000
0.0000

12
12
200

0.31 (−0.03 to 0.64)
0.86 (0.53 to 1.19)
0.65 (0.57 to 0.74)

0.0728
0.0000
0.0000

80
50
94

0.63 (0.50 to 0.77)
0.69 (0.52 to 0.86)
0.64 (0.51 to 0.76)

0.0000
0.0000
0.0000

26
171
27

0.78 (0.55 to 1.00)
0.65 (0.56 to 0.74)
0.51 (0.28 to 0.74)

0.0000
0.0000
0.0000

0.26

0.43

0.26

0.37

0.23

0.00

0.25

0.06

0.26

0.86

0.26

0.27

*Calculated in Review Manager.
†I2 Derived from the overall I2 and τ2. All other values were calculated in SAS.
SMD, standardised mean differences; τ2 (τ2), estimated between study variance.
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0.62 (0.26 to 0.98)
(10 comparisons)
0.64 (0.56 to 0.74)
(179 comparisons)
1.05 (0.37 to 1.74)
(3 comparisons)
0.67 (0.31 to 1.03)
(11 comparisons)
0.46 (0.11 to 0.81)
(12 comparisons)
0.75 (0.37 to 1.13)
(9 comparisons)
0.65 (0.57 to 0.73)
(224 comparisons)
0.84 (−0.27 to 1.94)
(1 comparison)

NA

Overall†

Pregnancy/childbirth

2.24 (1.08 to 3.39)
(1 comparison)
0.59 (−0.39 to 1.57)
(1 comparison)
1.67 (1.05 to 2.28)
(3 comparisons)
Other

Estimates presented as standardised mean differences (SMD) with SE as covariate and 95% CIs.
*Including both main effects and interaction.
†Only main effects estimates.
NA, not available (no comparisons available).

0.89 (0.54 to 1.24)
(12 comparisons)

0.23 (−0.81 to 1.27)
(1 comparison)
0.53 (0.30 to 0.77)
(23 comparisons)

NA
NA

NA
NA

1.06 (0.05 to 2.06)
(1 comparison)
0.76 (−0.28 to 1.8)
(1 comparison)
NA
NA

Neoplasms

Nervous system

0.97 (0.41 to 1.53)
(4 comparisons)
0.18 (−0.42 to 0.78)
(4 comparisons)
2.18 (0.8 to 3.55)
(1 comparison)
0.55 (0.41 to 0.70)
(65 comparisons)

0.84 (−0.25 to 1.91)
(1 comparison)
NA
0.89 (0.49 to 1.28)
(10 comparisons)
NA

0.48 (−0.18 to 1.14)
(3 comparisons)
0.65 (0.46 to 1.75)
(1 comparison)
1.15 (0.06 to 2.25)
(1 comparison)
0.44 (0.23 to 0.64)
(31 comparisons)

0.86 (0.27 to 1.45)
(3 comparisons)
0.79 (0.65 to 0.92)
(70 comparisons)
1.05 (0.41 to 1.69)
(3 comparisons)
0.34 (−0.3 to 0.98)
(3 comparisons)
0.20 (−0.29 to 0.69)
(5 comparisons)
0.68 (0.22 to 1.14)
(5 comparisons)
0.75 (0.63 to 0.87)
(89 comparisons)
0.62 (−0.48 to 1.72)
(1 comparison)
0.39 (0.16 to 0.62)
(25 comparisons)
NA
NA

1.08 (0.36 to 1.8)
(2 comparisons)
0.49 (0.24 to 0.73)
(20 comparisons)
NA
NA

0.20 (−0.34 to 0.74)
(4 comparisons)
0.55 (0.39 to 0.71)
(52 comparisons)
NA
2.30 (1.33 to 3.27)
(1 comparison)
NA

Our meta-analysis revealed an overall moderate positive effect
of physiotherapy although variations occurred depending on the
meta-analytic strategy chosen. Stratiﬁed analyses showed large,
statistically signiﬁcant effect sizes for, among others, therapeutic
exercise and mechanical modalities for musculoskeletal conditions. Our inﬁnite study size analysis and the results from 25%
of largest trials indicate that a small study effect is present in the
scientiﬁc literature concerning physiotherapy for pain. While
the results of the different analytic strategies support overall
beneﬁcial effects of physiotherapy for pain, the results also
suggest that some physiotherapy modalities are less (or not) efﬁcient for certain populations.

Musculoskeletal diseases

DISCUSSION

Education (95% CI)

In the stratiﬁed analyses, moderate inconsistency was found
with a between-study variance (τ2) of 0.23–0.26 for each
stratum and an overall I2 of 51% (table 1). Estimates were generally imprecise with broad 95% CIs in 24 strata. Only two analyses, therapeutic exercise for musculoskeletal diseases and
electrotherapeutic modalities for musculoskeletal diseases, had
95% CIs where clinical actions would not differ if either the
upper or lower CI boundary represented the truth (table 2). No
analyses using indirect comparisons were carried out.
The quality of the body of evidence was judged as ‘low’,
meaning that further research is very likely to have an important
impact on our conﬁdence in the estimate of effect and is likely
to change the estimate of effect of physiotherapy on pain.

Table 2 Interaction* between modalities and populations

Quality of the body of evidence

Electrotherapeutic
modalities (95% CI)

Mechanical
modalities (95% CI)

Multimodal
modalities (95% CI)

The interaction between different physiotherapy approaches and
populations is illustrated in table 2. Analyses showed that therapeutic exercise for musculoskeletal diseases (70 comparisons)
tended to be more beneﬁcial than multimodal interventions (20
comparisons) (SMD difference 0.30; (95% CI 0.03 to 0.57);
p=0.03). Furthermore, trials with a ‘no intervention’ control
group (148 comparisons) tended to have a higher overall effect
size than trials using sham treatment (76 comparisons) SMD difference 0.25; (95% CI 0.09 to 0.41; p=0.004). This suggests a
likely exaggeration of clinical effect of 50% in trials using ‘no
intervention’ control groups.

NA

Estimating outcomes according to physiotherapy approach
and population

External causes

Overall†
Therapeutic
exercise (95% CI)
Passive therapy
(95% CI)
Other modalities
(95% CI)

Figure 2 Interaction between study SMD and SE of SMD. The line
represents the linear solution of the random effects model used in the
analytic strategy 4 (meta-regression line; corresponding to R2=34%).
SMD, standardised mean differences.
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Our results related to the beneﬁcial effect of therapeutic exercise for painful musculoskeletal conditions are supported by
similar meta-analyses concerning knee osteoarthritis that have
found effect sizes of therapeutic exercise and passive treatment
modalities from 0.2 to 0.9 SMD.33 34 Other reviews have found
similar effect sizes of exercise for ﬁbromyalgia and low back
pain.35 36 Similar to this study, these reviews found methodological issues within the reviewed trials especially due to risk of
bias. Thus, other studies support our ﬁndings and our data
support therapeutic exercise as particularly relevant in treatment
for pain secondary to musculoskeletal conditions.
Combining all available evidence into one estimate can ease
interpretation, but the estimate of a meta-analysis depends
largely on the ways the data are analysed.37 38 Our analytic strategies revealed effect estimates ranging from physiotherapy being
harmful to having moderate positive effect on pain. We cannot
know which effect is closest to the truth but the result of the
inﬁnite study model seems unrealistic as this model is based on
the assumption of a linear relationship between study and effect
size. Considering pain, a linear relationship between study size
and outcome is unlikely, because all pain scales have deﬁned
minimum and maximum boundaries. Nevertheless, the inﬁnite
study strategy supports the notion that larger trials generally
report lower estimates of effect,39 and indicates that efforts are
needed to optimise physiotherapy for pain in larger populations.
Further, larger trials tend to have more than one therapist
engaged, and lower effect sizes with larger samples, supporting
the notion of therapist dependency in daily practice.40 This
highlights that once physiotherapy is compared across therapists,
institutions or countries, standardisation is required and the
population-wide beneﬁcial effect is likely to be reduced. Small
study effects in meta-analyses can also be due publication bias.41
In 2009, Chalmers and Glaziou42 estimated the extent of
research investments being wasted to about 85%. In 2015,
Yordanov et al43 estimated the amount of avoidable study waste
in clinical trials included in Cochrane reviews between April
2012 and 2013 to 42%. Avoidable waste was deﬁned as: ‘trials
with at least one domain at high risk of bias for which easy
adjustments with no or minor cost could change all domains to
low risk’. In our review, issues around sequence generation/allocation concealment and outcome data reporting ( present in
54% and 66% of the trials, respectively) could be easily
avoided, while issues around blinding of participants and therapists are difﬁcult or even impossible to implement in trials of
therapeutic exercise and passive therapies, but more easily
implemented in trials with electrotherapeutic modalities.
Variability in otherwise similar interventions is likely a main
cause of the between-study heterogeneity observed in this study.
We observed heterogeneity within similar physiotherapy interventions with regard to length and delivery complicating estimation of effect of a speciﬁc physiotherapy treatment. These
results indicate that it is of utmost importance for the physiotherapy community to aspire for standardisation of the research
interventions in order for physiotherapy research to be relevant
and applicable by every therapist across local, regional, national
and cultural borders.
A systematic review and meta-analysis share the limitations of
the studies included. As the general quality of evidence is low,
partly due to a sometimes inevitable bias caused by lack of
blinding, the present results should be interpreted with caution
and it is likely that further high-quality research will change our
conﬁdence in the estimates.
An important limitation to this review is the restriction on
both date and language. We focused on studies published in
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English from 2004 to 2013. Therefore, a large amount of literature representing the use of physiotherapy to manage pain was
excluded before any methodological scrutiny, and thus this
review possibly represents a ‘limited’ view of physiotherapy
applied worldwide.
In the absence of a clear deﬁnition of physiotherapy, we
deﬁned physiotherapy as: ‘Any treatment modality performed
by physiotherapists or explicitly deﬁned as physiotherapy’. This
led to ﬁltration of interventions possibly carried out by physiotherapists, but not speciﬁcally deﬁned as such. Thus, it is not
reasonable to conclude anything about the effects of speciﬁc
treatment modalities as no complete search covering all trials
testing one modality, has been undertaken. Furthermore, we
have only compared physiotherapy with no intervention or
sham treatment, and cannot conclude on the comparative effectiveness of physiotherapy and, for example, pharmacological
interventions. Even if the large number of trials in this analysis
leading us to a robust overall estimate of physiotherapy is considered a strength, the very broad and arbitrary interpretability
is a limitation.
Physiotherapy can reduce pain but standardisation and optimisation are needed to harmonise physiotherapy for painful
conditions, and to increase the quality and external validity of
research in physiotherapy. There is a need for physiotherapy
research with minimal risks of bias and focus on prespeciﬁed,
well-deﬁned and reproducible treatment modalities. Considering
the signiﬁcant heterogeneity in populations with pain, identiﬁcation of strata within each population would facilitate the process
of deﬁning the right treatment modality for each patient and
make the patient-speciﬁc adjustments to a physiotherapy modality rest on a scientiﬁc background and less on therapist skills
and discretion.

What is already known on this topic
▸ Physiotherapy is increasingly used as a pain treatment and is
included in several international recommendations on
management of major painful diseases.
▸ A large range of physiotherapy options exists, but scientiﬁc
and practical information guiding treatment choices for
individual patients is often elusive causing large variation in
clinical practice.
▸ This variation complicates the estimation of what beneﬁt a
patient may expect from physiotherapy.

What this study adds
▸ Physiotherapy per se has an overall moderate and clinically
relevant effect on pain.
▸ However, the quality of evidence is generally low.
▸ We observed large variations in the descriptions of similar
physical therapy approaches and intervention lengths varied
from a few days to more than 1 year.
▸ There is a need to increase the quality of research in
physiotherapy, with focus on standardisation of prespeciﬁed,
well-deﬁned and reproducible treatment modalities for
well-deﬁned populations.
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In conclusion, physiotherapy, per se, has a moderate effect on
pain with the most consolidated effect seen within musculoskeletal diseases. Greater effect sizes are generally revealed in
smaller trials and in trials with high risk of performance or attrition biases. Study inconsistency is considerable, probably due to
the clinically heterogeneous groups of patients, as well as intervention variability. Thus, for the overarching question of
whether physiotherapy reduces pain, the quality of the evidence
is generally low. To increase the value of future research in
physiotherapy, focus should be on reducing avoidable research
waste by limiting bias, and exploring effects of speciﬁc, welldeﬁned and reproducible physiotherapies on well-deﬁned
patient populations.
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