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Abstract

Objectives: To assess the confidence in the results of systematic reviews on the effectiveness of physiotherapy for musculoskeletal con-
ditions in the past 10 years and to analyze trends and factors associated.

Methods: This is a metaepidemiological study on systematic reviews (SRs) with meta-analysis of randomized controlled trials
(RCTs). MEDLINE, Cochrane Database of Systematic Reviews, CINAHL, and PEDro were searched for SRs of RCT on physiotherapy
interventions for musculoskeletal disorders from December 2012 to December 2022. Two researchers independently screened the re-
cords based on the inclusion criteria; a random sample of 100 studies was selected, and each journal, author, and study variable was
extracted. The methodological quality of SRs was independently assessed with the AMSTAR 2 tool. Any disagreement was solved
by consensus.

Results: The confidence in SRs results was critically low in 90% of the studies, and it did not increase over time. Cochrane reviews
are predominantly represented in the higher AMSTAR 2 confidence levels, with a statistically significant difference compared to non-
Cochrane reviews. The last author’s H-index is the only predictor of higher confidence among the variables analyzed (OR 1.04; 95% CI:
1.01, 1.06).

Conclusion: The confidence in SRs results is unacceptably low. Given the relevance of musculoskeletal disorders and the impact of
evidence synthesis on the clinical decision-making process, there is an urgent need to improve the quality of secondary research by adopting
more rigorous methods. © 2024 The Author(s). Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).

Keywords: Evidence-based practice; Musculoskeletal diseases; Physical and rehabilitation medicine; Systematic reviews as topic; Methods; Critical appraisal

Funding support: This research received no specific grant from funding * Corresponding author. Department of Biomedical and Neuromotor
agencies in the public, commercial, or not-for-profit sectors. Sciences (DIBINEM), Alma Mater Studiorum - University of Bologna,
via Pelagio Palagi 9, 40138, Bologna (BO), Italy.
E-mail address: nicola.ferril 1 @unibo.it (N. Ferri).

https://doi.org/10.1016/j.jclinepi.2024.111303
0895-4356/© 2024 The Author(s). Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/
licenses/by-nc-nd/4.0/).


http://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:nicola.ferri11@unibo.it
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jclinepi.2024.111303&domain=pdf
https://doi.org/10.1016/j.jclinepi.2024.111303
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1016/j.jclinepi.2024.111303

2 N. Ferri et al. / Journal of Clinical Epidemiology 169 (2024) 111303

Plain language summary

The world population is aging, and muscle pain is the most frequent reason to see a physiotherapist. For the choice of
treatment, systematic reviews are the best type of science to consider. In this study, we assessed the quality of research
in this field. We found that most of them were of low quality, and this was constant over the years. The poor quality of
these studies is an important problem for clinicians; indeed, they do not know what treatment is better after reading
such papers. Science needs to improve and stress quality over quantity.

1. Introduction

Systematic reviews (SRs) with meta-analysis are essential
to evidence-based medicine, as they are considered the best
synthesis of intervention studies—in particular, of random-
ized controlled trials (RCT)—and a fundamental source of
evidence for guideline developers and policymakers [1].
This type of study has been dramatically increasing in recent
years, up to an estimate of 80 new SRs published daily [2].

Physiotherapy has clinical, social, and economic rele-
vance within the scientific literature. It has been estimated
that one-third of all the people in the world will need phys-
iotherapy at some point in their lives [3]. Out of the variety
of conditions that can benefit from physiotherapy, the most
frequent indication to physiotherapy is represented by
musculoskeletal disorders, which affect 1.71 billion people
(95% CI: 1.68, 1.80) across the world, with low back pain
being the leading condition [3].

Despite an increasing information overload, little is
known about the overall quality of SRs and the impact of
their results and conclusions on clinical practice. This can
undermine the progress and credibility of research and be
an obstacle to reducing the gap between researchers and cli-
nicians. Recent metaresearch found that SRs were of low or
critically low confidence in several diverse fields, such as
treatments for Alzheimer’s disease [4], adult major depres-
sion [5], mental and behavioral disorders [6], physical ac-
tivity promotion [7], in vitro dental studies [8], childhood
allergy [9], and surgical adverse events [10].

The "Publish or Perish" paradigm is one of the elements
behind quantity over quality [11]. For this reason, there is
still debate about the strengths and limitations of current bib-
liometrics in representing the quality and impact of scientific
research in academics [12—15]. A recent survey found that
more than 50% of decision-makers have difficulty choosing
the best evidence on a given topic: the methodological qual-
ity, the reputation of the authors and the journal, and the type
of primary studies included were among the features thought
to be important by respondents [16].

The clinical need for high-quality evidence suffers from
the general low SRs confidence; recently, researchers have
developed methodologies to support clinical reasoning
when there is uncertainty [17], new reporting guidelines
for a better knowledge translation to the decision makers
[18], and have suggested more careful quality assessments
by editors and peer reviewers during submission [19].

On the other hand, with the aging of the world popula-
tion, physiotherapy is essential to reduce the burden on
health systems by contributing to prevention and health
promotion, which are a consistent part of the clinical prac-
tice in physiotherapy. Thus, this study aimed to analyze the
methodological quality of SRs of RCT on the effectiveness
of physiotherapy for musculoskeletal conditions published
in the last 10 years and to explore any characteristics asso-
ciated with SR confidence.

2. Methods
2.1. Design

This is an observational study in the physiotherapy evi-
dence synthesis field. Since there are no specific guidelines
for metaepidemiological studies, and the Methodologlcal
STudy reporting Checklist is still under development [20],
we followed the Cochrane Handbook for guidance in the
selection and extraction processes [21], and adhered to
the Strengthening the Reporting of Observational Studies
in Epidemiology guidelines [22]. This metaepidemiological
study was prospectively registered on the Open Science
Framework (https://osf.io/bc8zw/).

2.2. Eligibility criteria

2.2.1. Population

Our study focuses on musculoskeletal conditions defined
and categorized by the International Classification of Dis-
eases 11th Revision (ICD-11) [23].

2.2.2. Intervention

We included all types of treatment that physiotherapists
in any part of the world can administer, considering the het-
erogeneity of norms and cultures; thus, dry needling, Tai
Chi, and yoga were included, among other approaches.
All studies on prevention in healthy subjects were
excluded.

2.2.3. Control

We included all comparisons because our objective was
to study the methodological quality, not to perform a syn-
thesis of treatment effectiveness.
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What is new?

Key findings

e Opver the past 10 years, nine out of ten systematic
reviews on musculoskeletal conditions had criti-
cally low confidence in results.

e In our sample, all systematic reviews with high and
moderate confidence are Cochrane reviews; the h-
index of the last author is the only predictor of high
confidence.

What this adds to what was known?

e Our findings highlight important methodological
issues that impact the optimal delivery of patient
care and the liability of health-care professionals.

What is the implication and what should change

now?

e Clinicians should carefully assess the quality of
systematic reviews, regardless of any variable in
the publication, journal, or study itself.

e Greater adherence to methodological guidelines
and careful assessment during the peer-review pro-
cess could improve confidence in systematic
reviews.

2.2.4. Outcomes

For the same reason, we had no interest in considering
only specific outcomes. The only restriction applied was
to studies broadly addressing the clinical effectiveness of
physiotherapy; thus, economic studies were excluded.

2.2.5. Study design

We included only SRs of RCT because they are consid-
ered the best summary of the available scientific evidence.
This claim justifies their high impact on clinical practice in
questions concerning treatment effectiveness. SRs incorpo-
rating also nonrandomized intervention studies were
included only if a meta-analysis of RCT was reported sepa-
rately. We excluded network meta-analyses, scoping re-
views, rapid reviews, and other forms of evidence
synthesis different from Cochrane’s definition of SR [21].
We limited the sample to the last 10 years to avoid con-
founding factors related to a significant gap in the availabil-
ity of methodological guidelines.

2.3. Searching

We searched MEDLINE (via PubMed), Cochrane Data-
base of Systematic Reviews (via Cochrane Library), CI-
NAHL (via EBSCOHost), and PEDro, from December
2012 to December 2022; the search strategy included both

structured terms and free texts linked by logical operators
(Appendix 1). Then, a semiautomated deduplication via
EndNote (EndNote Web, Clarivate, Philadelphia, USA)
was performed, followed by a manual check. One record
was randomly selected if the same paper was published
in multiple journals. The strategy for full-text retrieval
included contacting the manuscript’s authors when
necessary.

2.4. Screening

Two researchers independently selected records by title
and abstracts, based on the inclusion and exclusion criteria
described above. The same process was repeated on the full
texts retrieved. Any disagreement was solved by consensus.
Then, we randomized all the full texts using an Excel func-
tion (Office 2021, Microsoft, Redmond, WA, USA), and the
first 100 SRs were selected for the purposes of our study.

2.5. Extraction

A researcher extracted data of interest (Table 1) from the
SRs into a predefined spreadsheet; a second reviewer then
checked all the extractions. Conflicts were solved by
consensus.

Data extracted were coded as follows.

e Type of SRs identifies Cochrane vs non-Cochrane
review.

e The Journal’s impact factor (JIF) was assessed at pub-
lication date via the Clarivate Journal Citation Report
(JCR)

e The Journal’s Quartile was assessed at publication
date via Scimago and Clarivate. When a journal
was classified as belonging to different discipline
areas, the closer to physiotherapy was considered.

e The first and last authors’ H-indexes were assessed
via Scopus, including documents until the publication
year of the SR considered.

e The publication policy was determined by consulting
the Directory of Open Access Journals, JCR, Scopus,
the journals’ website, and the free full-text
availability.

e The total studies included refers to the papers
included in the SRs, not in meta-analyses.

e Results and Conclusions were extracted referring to
the primary outcome; if more than 1 primary outcome
was present or no primary outcome was mentioned,
we extracted the first outcome that was reported.
We considered the Results favorable if statistical sig-
nificance was obtained and the conclusions favorable
if a recommendation toward the intervention was
given.

e Country refers to the corresponding author’s primary
affiliation; we categorized these data into the conti-
nent for statistical analysis.



4

Table 1. Data extracted
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General variables

Authors variables

Journal variables

Study variables

First author
Year of publication
Study title

Journal name

Country

Number of authors
First author H-index
Last author H-index

JIF

Journal Q (Scimago)
Journal Q (JCR)

Type of SRs
Publication policy
Total studies included

Study design included
Results

Conclusions

JCR, Journal Citation Report; JIF, Journal Impact Factor; Q, Quartile; SRs, Systematic Review with Meta-Analysis.

2.6. A Measurement Tool to Assess Systematic
Reviews—version 2 (AMSTAR 2) assessment

AMSTAR 2 is a critical appraisal tool for systematic re-
views, consisting of 16 items on methodological domains
with yes/no and partial yes ratings, with items 2, 4, 7, 9,
11, 13, and 15 referring to critical domains [24]. The

Identification

Screening

Included

psychometric characteristics of AMSTAR 2 have been stud-
ied and validated, comparing it with pre-existing tools [25].

Three researchers performed deep training following the
AMSTAR 2 publication, guidance, and online educational
support. A piloting test was completed before the assess-
ments, and there was a discussion with AMSTAR 2’s

Identification of studies via databases

Records identified from
Databases (n = 2078):
MEDLINE (n = 1751)
CDSR (n = 115)
CINAHL (n = 174)
PEDro (n = 38)

Records removed before screening:

\ 4

A 4

Duplicate records (n = 155)
Retractions (n = 2)

Records screened Ti/Ab
(n=1921)

Records excluded

A 4

(n = 1442)

y

Reports sought for retrieval
(n=479)

Reports not retrieved

A 4

(n=4)

A\ 4

Reports screened full-text
(n =475)

Reports excluded:
Wrong study design (n = 69)

y

A 4

Wrong intervention (n = 6)
Wrong population (n = 4)
Wrong publication type (n = 1)

Studies included
(n=395)

Random sample

\ 4

(n = 100)

Figure 1. Study flowchart. (For interpretation of the references to color in this figure legend, the reader is referred to the Web version of this article.)
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authors on some judgment calls to enhance the most accu-
rate interpretation and consistency. Then, 2 independent re-
searchers assessed each SR included, and any conflict was
solved by consensus. A summary score was not calculated;
whereas, as Shea et al. [24] recommended, four confidence
levels (ie, critically low, low, moderate, and high) were
identified.

2.7. Data analysis

Data were analyzed with descriptive statistics: we used
mean and SD for continuous data (or median and interquar-
tile range for non-normal distribution), counts and percent-
ages for categorical data. All the variables were grouped
according to the AMSTAR 2 score, and statistical tests
were performed to analyze any significant differences.
For comparing the variables’ distribution among the AM-
STAR 2 categories the Kruskal—Wallis, chi-squared test
or 1-way ANOVA tests were used depending on the vari-
able’s nature. To explore for confounding in the association
between JIF and confidence ratings, we performed a sensi-
tivity analysis excluding Cochrane SRs.

To preserve the ordinal distribution of the four AM-
STAR 2 levels, an ordinal logistic regression analysis
model was built to identify predictors of the overall SRs
confidence among the variables extracted. The dependent
variable was categorized by merging two classes in the
three categories critically low; low; moderate-high. To also
test the AMSTAR 2 publication as a predictor of SR confi-
dence, we dichotomized the year of publication of the SRs
included (<2018 vs >2018), considering a reasonable

Exercise
Rehabilitation (multimodal)
Manual therapy
Physical agents
Health promotion
Taping/Bracing
Education

Dry needling

Tai Chi

Home exercise
Balance training
Yoga

Motor Imagery

AOT

12

uptake period for the AMSTAR 2 tool. Statistical analyses
were performed with Stata 17 software (StataCorp. 2021,
College Station, TX, USA).

3. Results

The search strategy retrieved 2078 records, of which 155
were duplicates and 2 were retracted papers. Thus, 1921 re-
cords were screened by title and abstract, leading to 475 full
texts assessed for eligibility. Finally, 395 SRs were included
(Fig 1), of which a random sample of 100 was obtained. We
reported details of the studies included (Appendix 2) and the
reasons for full-text exclusions (Appendix 3).

Our sample includes different types of interventions
currently used in musculoskeletal physiotherapy around
the world, with a major prevalence of manual therapy, ex-
ercise, physical agents, or a combination thereof (Fig 2).

Overall, 90% of the studies selected have critically low
confidence in the results. Moreover, the methodological
quality of the studies did not increase over time (Table 2).

After the exclusion of eight journals that had no JIF at
the publication date, the JIF ranged from 0.445 to 30.313,
and the differences between the AMSTAR 2 levels were
statistically significant (Table 3). However, there is no asso-
ciation between the two variables if the Cochrane SRs are
excluded from the analysis (Appendix 4).

As shown in Table 4, every continent was represented in
our sample. The H-index of the first and last authors ranged
from 0 to 39 and 1 to 100, respectively; these variables had
a significantly different distribution according to the

Count (or %)
15 18 21 24 27 30 33 36

Figure 2. Type of intervention included. Abbreviations: AOT, Action Observation Therapy. Multimodal means the combination of manual therapy,
exercise, or physical agents. (For interpretation of the references to color in this figure legend, the reader is referred to the Web version of this

article.)
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Table 2. SRs confidence over time

AMSTAR 2
Critically low Low Moderate High
Independent variable Total 90 4 2 4 P value
Year of publication, n (%) 0.200°
2013 4 3 (75) 0(0) 1 (25) 0 (0)
2014 4 3 (75) 0 (0) 0 (0) 1 (25)
2015 5 5(100) 0 (0) 0 (0) 0 (0)
2016 10 9 (90) 0 (0) 1(10) 0 (0)
2017 12 11 (91.7) 0 (0) 0 (0) 1(8.3)
2018 12 10 (83.3) 1(8.3) 0 (0) 1(8.3)
2019 13 11 (84.6) 1(7.7) 0 (0) 1(7.7)
2020 12 10 (83.3) 2 (16.7) 0 (0) 0 (0)
2021 13 13 (100) 0(0) 0 (0) 0 (0)
2022 15 15 (100) 0 (0) 0 (0) 0 (0)

AMSTAR 2, a measurement tool to assess systematic reviews—version 2; SR, systematic review.

@ Chi-squared test.

AMSTAR 2 ratings. The only moderate or high confidence
SRs were Cochrane reviews.

Analyzing the single items (Fig 3), 93% of the studies
did not explain the reason for the eligibility criteria of study
designs (item 3), 78% did not report the list of the studies
excluded (item 7), and 90% did not check the funding sour-
ces of the primary studies included (item 10); also, less than
10% of the SRs had a comprehensive search strategy (item
4), which is a critical domain of the AMSTAR 2 tool. The
strengths of the SRs are accurate PICO reporting (89%),
declaration of conflicts of interest (93%), and good methods
for selection process (88%).

3.1. Ordered logistic regression

An ordered logistic regression model for analyzing AM-
STAR 2 scores was built (Table 5). Covariates that satisfied

Table 3. Journal variables

the proportional odds assumption were identified and the
best fitting model in terms of Akaike Information Criterium
was selected. Results are displayed as proportional odds
ratios.

The JIF was not a predictor of SR confidence.
Conversely, the odds of a high AMSTAR 2 rating vs the
combined critically low, low, and moderate AMSTAR 2
ratings were 1.04 times greater for each unit increase in
the H-index of the last author, assuming that all other vari-
ables in the model were held constant. Because of the pro-
portional odds assumption, the same increase of 1.04
times would represent the risk of being in the combined
AMSTAR 2 high and moderate categories vs the critically
low and low ones. Increasing the number of authors by
one resulted in 53% higher odds for high AMSTAR 2 than
the other categories, with a borderline significant associa-
tion. Cochrane SRs were associated with confidence

AMSTAR 2
Critically low Low Moderate High
Independent variables Total 90 4 2 4 P value
JIF, median (IQR) 2.99 (2.36—4.77) 2.90 (2.18—4.06) 4.14 (3.09—17.55) 6.10 (5.94—6.26) 7.25 (6.39-7.82) 0.004°
Journal Q (Scimago), n (%) 0.828°
1 68 58 (85.3) 4 (5.9) 2(2.9) 4 (5.9)
2 21 21 (100) 0 (0) 0 (0) 0 (0)
3 9 9 (100) 0 (0) 0 (0) 0 (0)
4 1 1 (100) 0 (0) 0 (0) 0 (0)
Journal Q (JCR), n (%) 0.668°
1 50 41 (82) 3 (6) 2 (4) 4 (8)
2 26 25 (96.1) 1(3.9) 0 (0) 0 (0)
3 11 11 (100) 0 (0) 0 (0) 0 (0)
4 5 5 (100) 0 (0) 0 (0) 0 (0)

JCR, journal citation report; JIF, journal impact factor; Q, quartile.

@ Chi-squared test.
b Kruskal—Wallis test.
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Table 4. Authors and study variables

AMSTAR 2
Critically low Low Moderate High
Independent variables Total 90 4 2 4 P value
Country, n (%) 0.935°
Africa 1 1 (100) 0 (0) 0 (0) 0 (0)
Asia 27 26 (96.3) 1(3.7) 0 (0) 0 (0)
Central America 2 2 (100) 0(0) 0 (0) 0 (0)
Europe 34 29 (85.3) 2 (5.9) 2 (5.9) 1(2.9)
North America 6 5 (83.3) 0 (0) 0 (0) 1(16.7)
Oceania 14 13 (92.9) 0 (0) 0(0) 1(7.1)
South America 14 12 (85.7) 1(7.1) 0(0) 1(7.1)
Number of authors, 5.56 (1.80) 5.42 (1.82) 6.50 (1.00) 7.5(0.71) 6.75 (0.96) 0.326°
mean (SD)
First author H-index, 4.50 4.00 (2.00—8.00) 16.50 (9.50—24.00) 18.50 (2.00—35.00) 6.50 (5.00—-8.00)  0.045°
median (IQR) (2.00—-8.00)
Last author H-index, 16.50 14.50 49.00 33.50 31.50 0.014°
median (IQR) (8.00—30.50) (7.00—28.00) (26.00—84.50) (29.00—38.00) (22.50—46.00)
Type of SRs, n (%) <0.001°
non-Cochrane 90 86 (95.6) 4 (4.4) 0 (0) 0 (0)
Cochrane 10 4 (40) 0 (0) 2 (20) 4 (40)
Publication policy, n (%) 0.867°
non—open Access 62 55 (88.7) 3(4.8) 1(1.6) 3 (4.8)
Open Access 38 35(92.1) 1(2.6) 1(2.6) 1(2.6)
Total studies included, 11.50 12.00 15.00 8.00 8.00 0.677°
median (IQR) (7.00—19.50) (7.00—20.00) (7.5—33.00) (3.00—13.00) (6.50—19.00)
Study design included, 0.083°
n (%)
RCTs and non-RCTs 15 12 (80) 2(13.3) 1(6.7) 0 (0)
Only RCT 85 78 (91.8) 2 (2.4) 1(1.2) 4(4.7)
Results, n (%) 0.644°
Not favorable 40 36 (90) 2 (5) 0 (0) 2 (5)
Favorable 60 54 (90) 2(3.3) 2(3.3) 2(3.3)
Conclusions, n (%) 0.184°
Not favorable 33 28 (84.8) 2(6.1) 0(0) 3(9.1)
Favorable 67 62 (92.5) 2 (3) 2(3) 1(1.5)

RCT, randomized controlled trial; SR, Systematic Review with Meta-Analysis.

@ Chi-squared test.
b Kruskal—Wallis test.
¢ 1-way ANOVA test.

because, compared to non-Cochrane ones, they were pre-
dominantly represented in the higher AMSTAR 2 ratings.
However, the variable violated the assumption of propor-
tionality and did not remain associated with the outcome
in multivariate comparisons. The variable of the year of
AMSTAR 2 introduction does not satisfy the proportional
assumption, and the model that incorporates such variable
performs worse than the final model. In addition, it was
not a predictor of SR confidence: the odds of a high AM-
STAR 2 rating vs the combined critically low, low, and
moderate AMSTAR 2 ratings was 18% lower

(OR = 0.82, 95% CI: 0.19, 3.50) for studies published
in 2018 or after in comparison to those published before
2018, assuming that all other variables in the model were
held constant.

4. Discussion

In this representative sample of SRs on musculoskeletal
physiotherapy published in the last 10 years, the SR confi-
dence was critically low in 90% of the studies retrieved and
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2. Review protocol*
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S

Count (or %)
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5. Study selection
6. Study extraction

7. List of studies' excluded*
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15. Publication bias*
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Partial Yes = No

Figure 3. AMSTAR 2 items assessment. * Critical domains. AMSTAR 2 = A Measurement Tool to Assess Systematic Reviews—version 2. (For inter-
pretation of the references to color in this figure legend, the reader is referred to the Web version of this article.)

did not show any time-dependent increase. Of the candidate
predictors, only the last author’s H-index predicted the SRs
confidence.

The practice of health-care professions implies an obli-
gation of means toward the patient that translates into
acting with prudence and diligence. To achieve this,
health-care providers should apply the best scientific evi-
dence available for clinical and legal purposes. Yet, what
if the evidence is of low quality?

This metaresearch strengthens the findings of Riley et al.
[26], who reported low confidence on the results of 24 SRs
on a similar topic. Assessing methodological quality could
be challenging since the AMSTAR 2 tool draws heavily on re-
porting; our difficulty is supported by a recent study that found
a significant association between the quality of reporting and
the risk of bias of SRs [27]. In our study, these challenges were
addressed through preliminary extensive training and piloting,

Table 5. Multivariable ordinal logistic regression predicting the
confidence of the results of 100 systematic reviews with meta-
analysis of randomized controlled trials on musculoskeletal
physiotherapy

Variable

OR (95% CI)

JIF
Last author H-index
Number of authors

Intercept 1
Intercept 2
Intercept 3

1.00 (0.99, 1.01)
1.04 (1.01, 1.06)
1.53 (0.99, 2.39)
5.8

6.44

6.88

Cl, confidence interval; JIF, journal impact factor; OR, odds ratio.

and the consensus-based decision-making process. Retrospec-
tively, our choices were consistent with recent recommenda-
tions [28]. We also found a tendency of AMSTAR 2 to a
floor effect, as described in previous research [29], which,
together with our rigorous approach, could explain low confi-
dence attributed to some less recent Cochrane reviews. Thus,
one might wonder whether the SRs were of low confidence or
the tool was too rigid and demanding. Perhaps considering
item 7 as a critical domain could be severe compared to the
other critical items: authors reasonably have a list of excluded
studies with justifications but may have chosen not to report it.
Interestingly, this item would be fulfilled by strict adherence to
the Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) statement (item 16b). Finally, a
high standard is definitely desirable, and besides, we did find
some high-confidence reviews, all from Cochrane Collabora-
tion. This finding indicates that such methodological quality
levels can be achieved; thus, methodological improvement is
still a priority.

The last author H-index was the only variable with a pre-
dictive value for SR confidence. This finding is consistent
with the last author being usually a senior researcher,
responsible for the choice and training of collaborators
and the overall scientific architecture of the study. In a
way, it also represents a small comfort in the goodness of
the index, knowing all its recent limitations and criticalities
[12—15].

The main strengths of this study are the comprehensive
and rigorous selection process, the use of a recognized,
standardized tool for quality assessment, and the statistical
approach that accurately reflects the ordinal nature of the
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outcome variable. At the same time, some limitations must
be acknowledged. First, in the expectation of a possible
time-dependent trend in methodological quality, we
included a broad and representative number of studies pub-
lished in the last 10 years; however, the AMSTAR 2 tool
was published only in 2017, more recently than the oldest
studies we selected. Nevertheless, the tool was designed
to assess methodological quality, not as a guidance to the
SR conduction; moreover, the previous version AMSTAR
and the Cochrane Handbook were both already available
before 2017 [30,31]. Years of publication trended to be
negatively correlated with SR confidence, although this var-
iable could not be included in the multivariable ordinal
model due to a violation of the proportionality assumption.
Interestingly, a recent metaresearch study found that 42 out
of 43 SRs adhering to AMSTAR 2 were still of low or crit-
ically low confidence [19]. Second, to optimize resources,
we did not analyze the entire sample of 395 SRs but only
a share of them. Because the sample was drawn randomly
and included more than a quarter of the studies retrieved,
we are confident of its representativeness and, conse-
quently, of the validity of our results, which are consistent
with previous studies. Third, considering the study design,
our search strategy had to be specific enough, using MeSH
terms and free text consistent with the ICD-11 musculo-
skeletal disorders definition. It is possible that we missed
some studies, but post hoc, our sample is representative
of the population and well distributed with respect to the
variables analyzed. Fourth, although we found a predictive
value of last author H-index, it should be pointed out that it
is a highly dynamic metric subject to bias. Fifth, the regres-
sion analysis suffers from data imbalance classifiable as a
rare event problem that leads to biased estimates. Imbal-
anced problems have been widely studied for standard clas-
sification problems such as applying penalized likelihood,
but in the case of ordinal data, alternative methods such
as active learning or neural network algorithms are still un-
der study [32,33]. Last, the open-access variable was attrib-
uted to each specific article; we realize that this
dichotomization does not fully capture the heterogeneity
of publication policies and may result in less sensitive data.

5. Conclusion

Evidence-based medicine involves considering patient
expectations and seeking the best scientific evidence to sup-
port clinical reasoning and decision-making. This research
alerts us to the very low confidence of SRs on treatment
effectiveness for such a largely prevalent condition as
musculoskeletal disorders, representing the first indication
for physiotherapy in the world. As a result, our findings
may directly impact the delivery of optimal care to patients
and the health-care providers liability. Better adherence to
current scientific methods, including reporting guidelines,
is imperative to achieve higher quality in scientific

research. Enhancing prepublication peer review processes
could be a possible effective strategy.
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