Musculoskeletal Science and Practice 69 (2024) 102902

Musculoskeletal
Science & Pra

Contents lists available at ScienceDirect

Musculoskeletal Science and Practice

e 4

ELSEVIER

journal homepage: www.elsevier.com/locate/msksp

Review article [ :.) ]

Check for

Evaluation of methodological and reporting quality of systematic reviews [

on conservative non-pharmacological musculoskeletal pain management in
children and adolescents: A methodological analysis

Veronica Souza Santos “, Junior V. Fandim “, Fernanda Gongalves Silva“,
Bruna Alves Hatakeyama “, Iuri Fioratti“, Leonardo Oliveira Pena Costa“,
Bruno T. Saragiotto ™", Tié P. Yamato %"

@ Masters and Doctoral Program in Physical Therapy, Universidade Cidade de Sao Paulo (UNICID), Sao Paulo, SP, Brazil

Y Discipline of Physiotherapy, Graduate School of Health, University of Technology Sydney, Sydney, Australia

¢ Faculty of Medicine and Health, University of Sydney, Australia
d Nepean Blue Mountains Local Health District, NSW, Australia

ARTICLE INFO ABSTRACT

Keywords: Background: There are no studies investigating the methodological and report quality of systematic reviews of
MEthOdOI'Ogica.l non-pharmacological interventions for musculoskeletal pain management among children and adolescents.
Systematic review Objective: To evaluate the methodological and reporting quality of systematic reviews on conservative non-
Er;f\'?::‘;e pharmacological pain management in children and adolescents with musculoskeletal pain.

Pain Methods: Searches were conducted on the Cochrane Database of Systematic Reviews, Medline, Embase, and three

other databases. Two pairs of reviewers independently assessed each article according to the predetermined
selection criteria. We assessed the methodological quality of systematic reviews, using the AMSTAR 2 checklist
and the quality of reporting, using PRISMA checklist. Descriptive analysis was used to summarise the charac-
teristics of all included systematic reviews. The percentage of systematic reviews achieving each item from the
AMSTAR 2, PRISMA checklist and the overall confidence in the results were described.

Results: We included 17 systematic reviews of conservative non-pharmacological pain management for muscu-
loskeletal pain in children and adolescents. Of the 17 systematic reviews included, nine (53%) were rated as
“critically low”, seven (41%) were rated as “low”, and one (6%) was rated as “high” methodological quality by
AMSTAR-2. The reporting quality by items from PRISMA range from 17.6% (95% CI 6.2 to 41) to 100% (95% CI
81.6 to 100).

Conclusion: This systematic review of physical interventions in children and adolescents showed overall ‘very
low’ to ‘high’ methodological quality and usually poor reporting quality.

1. Introduction

Musculoskeletal pain is very common and is responsible for an
important impact on society (Henschke et al., 2015; de Oliveira et al.,
2019). Among children and adolescents, the prevalence of musculo-
skeletal pain range between 4% and 40% (King et al., 2011; Santos et al.,
2022). Musculoskeletal pain is the tenth cause of years lived with
disability in children and adolescents from 5 to 14 years old (Institute for
Health Metrics and, 2019). Pain in childhood and adolescence is also a
risk factor for chronic pain, negative psychological symptoms, and work

absenteeism in adulthood (Walker et al., 2012; Hestbaek et al., 2006). As
pain negatively affects children and adolescents and increases during
life, effective pain treatments are necessary.

Conservative non-pharmacological treatments are the first-line
management for musculoskeletal pain in children and adolescents
(Leite et al., 2022). These treatments include exercise therapy, manual
therapy and education, and have shown to be effective in reducing pain
and disability (Leite et al., 2022; World Health, 2020). Conservative
non-pharmacological treatments are also safer than commonly used
pharmacological options. (e.g., paracetamol, NSAIDs) (Pierce and Voss,
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2010). These treatment management strategies are usually based upon
systematic reviews (Leite et al., 2022; World Health, 2020; Pierce and
Voss, 2010; Nascimento Leite et al., 2023). However, the quality of
systematic reviews that inform treatment management can vary
considerably, which can lead to biased treatment estimates and unreli-
able clinical decisions (Almeida et al., 2020; Page and Moher, 2017).

Despite the increased efforts to improve the methodological and
reporting quality of systematic reviews, recent studies have reported
flaws in their overall quality. A recent study used A MeaSurement Tool to
Assess Systematic Reviews 2 (AMSTAR 2) to measure the methodological
quality of systematic reviews in individuals with low back pain, and
most systematic reviews included were rated as “low” and “critically
low” methodological quality (Almeida et al., 2020). That means, clini-
cians are making decisions based on systematic reviews with poor
confidence in their results (Almeida et al., 2020).

There are only overviews of systematic reviews in the literature that
indirectly measured the methodological quality of pain management
interventions in children and adolescents (i.e., inflammatory pain,
chronic pain) (Yang et al., 2015; Eccleston et al., 2019). Also, there are
no studies investigating the methodological and the reporting quality of
systematic reviews on interventions for children and adolescents with
musculoskeletal pain. Therefore, we aim to evaluate the methodological
and the reporting quality of systematic reviews on conservative
non-pharmacological pain management in children and adolescents
with musculoskeletal pain.

2. Methods
2.1. Registration

This study was reported according to the Guidelines for reporting meta-
epidemiological methodology research (Murad and Wang, 2017). This
study protocol is available at the Open Science Framework (https://osf.
io/yu247/).

2.2. Study design

This study is a methodological overview of systematic reviews of
conservative non-pharmacological pain management in children and
adolescents with musculoskeletal pain.

2.3. Inclusion and exclusion criteria

We only considered systematic reviews of randomised controlled
trials (RCTs) or quasi-randomised controlled clinical trials (CCTs) that:

e Included studies with children and/or adolescents of any duration of
symptoms, sex, ethnicity and age ranging between 6 and 19 years old
(Organization, 1989). For studies that included children and adults
or neonates and children, we only included the study if children’s
data were reported separately from adults or neonates, correspond-
ing to more than 50% of the sample or the mean age of the sample
ranged between 6 and 19 years of age.

Investigated any conservative non-pharmacological pain manage-
ment therapy for children and adolescents with musculoskeletal
pain, including specific conditions such as juvenile arthritis and fi-
bromyalgia. We considered conservative non-pharmacological pain
management therapy any type of conservative intervention as exer-
cise therapy, manual therapy, hydrotherapy, neuromuscular
training, electrotherapy, orthoses prescription and use, pain educa-
tion, laser therapy, ultrasounds, and shockwave therapy are exam-
ples of conservative treatments. We did not consider invasive
procedures (e.g., surgery, administration of medications by in-
jections or invasive procedures) or medication (including plants,
herbs and herbal medicines). The comparator could be any other
intervention as other conservative intervention, surgical or invasive
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procedures, medication, minimal interventions (e.g., advice, pla-
cebo), no treatment or other treatments.

e Included studies with primary or main outcomes that were patient-
centered (i.e., relevant to patients), as for example pain, disability,
global perceived effect.

e Were published in full-text format for peer-review scientific journals
- systematic reviews in pre-prints format or published in predatory
journals were not included. We consulted the list of predatory jour-
nals to make sure no publication from predatory journals was
considered (Reports, 2023).

We did not consider studies related to abdominal pain, headache,
pain from fractures, surgery, cancer, induced pain and life-threatening
conditions related to pain (e.g., epilepsy/seizure disorders). We
excluded overviews of systematic reviews and outdated versions of
Cochrane reviews (once an updated version has been published).

2.4. Search methods and electronic search

The search strategy was adapted for each electronic database based
on free terms, its synonymous and also on terms related to the study
design, participants and intervention. We have combined the terms with
OR and after with AND (e.g., systematic reviews AND child* AND con-
servative treatment). There was no restriction on dates of publication
and language.

One author (VS) conducted the search in all databases to identify all
potential relevant systematic reviews from inception until June 13th,
2022. The searches were conducted on the following electronic data-
bases: Cochrane Database of Systematic Reviews (CDSR - The Cochrane
Library, issue actual); Medline (via Ovid); Embase (via Ovid); Physio-
therapy Evidence Database (PEDro); Cumulative Index to Nursing and
Allied Health Literature (CINAHL) (via EBSCO); and PsycINFO (via
Ovid). The search strategies are available in Appendix 1. We also
checked the references lists from eligible systematic reviews.

2.5. Data collection and analysis

2.5.1. Selection of studies

We used the EndNote X9 version (Thomson Reuters, Philadelphia,
PA, USA) for the selection process (Bramer et al., 2017). The total
number of studies was equally divided between two pairs of reviewers
(VS and FG; BA and JF). The pairs independently performed the
screening and study selection. We discussed disagreements between
reviewers in a consensus meeting and if there is no consensus, a third
reviewer made a decision (TY or BS).

2.5.2. Data extraction and management

One pair of independent reviewers (VS and IF) performed the data
extraction. We discussed disagreements between reviewers in a
consensus meeting and if there was no consensus, a third reviewer made
a decision (TY or BS). We have piloted the data extraction form with five
studies before starting data extraction.

We extracted the following information from the systematic reviews:

Bibliometric characteristics (country of the corresponding author,
year of publication, number of authors in the review, and language);
Methodological characteristics (main outcomes, Grading of Recom-
mendations Assessment, Development and Evaluation (GRADE)
use);

Characteristics of participants (sex (female %), mean age, number of
studies, and participants);

Characteristics of the intervention: exercise or physical activity, ed-
ucation or behaviour change, electrophysical agents, manual thera-
pies, and others;

Characteristics of the comparator intervention: exercise or physical
activity, education or behaviour change, electrophysical agents,
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|‘ Identification of studies via databases and hand search

i Records identified from:
All Databases 21,706
=§ CENTRAL (”_z 293) Records removed before
MEDLINE { n = 7,106) Seraamng:
: EMBASE =120 —>| Duplicates 3,253
PEDro (n = 87) *
CINAHL (n = 1.025)
Psycinfo (n = 473)
Hand search (n = 1)
=
Records screened by title and
abstract 18,453 — | Records excluded 18,250
Repaorts excludgd 18_5
Reports screened by full-text - gg;t?;és(t: r:gt::-: BAERET =i
203 Other population, condition or
outcome (n = 49)
Included non-RCT (n = 57)
Review of systematic reviews (n
— 1)
Full text not founded (n = 14)
& Cochrane outdates (n = 1)
Thesis or guidelines (2)
Systematic reviews included 17
Fig. 1. Study flow diagram of the included systematic reviews.
manual therapies, medications, invasive or surgical treatments, no health care interventions (Shea et al., 2017a). The assessment of general
treatment, minimal treatment, and other treatments; confidence of the results of the systematic reviews is classified in four
e Other information as (Cochrane review or not Cochrane review, levels, as:

protocol registration, protocol publication, conflict of interest,

source of funding, and journal’s impact factor). e High: None or a non-critical weakness;

e Moderate: More than one non-critical weakness;

There were no attempts to contact reviewer authors regarding e Low: A critical failure with or without non-critical weaknesses;
missing information. Information not described in the manuscript was e Critically low: More than one critical failure with or without non-
considered as “not reported”. critical weaknesses (Shea et al., 2017a).

2.5.3. Quality of included reviews We assessed the reporting quality of the included systematic reviews

One pair of reviews (VS and IF) conducted the methodological and with the PRISMA checklist (Appendix 3) (Liberati et al., 2009a). We
reporting quality assessment of the included reviews. answered each of 27 items from PRISMA as “yes” (total compliance),

We assessed the methodological quality of the included systematic “partial” (partial compliance), “no” (noncompliance) and ‘“cannot

reviews with the AMSTAR 2 checklist (Appendix 2) (Pollock et al., 2017; answer” (limited information).
Shea et al., 2007/02). The AMSTAR 2 checklist contains 16 items
designed to assess the methodological quality of systematic reviews on
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2.5.4. Data analysis and summary

Descriptive analysis through absolute numbers and percentages was
used to summarise the characteristics of all included systematic reviews.
The dichotomous and categorical variables were reported by frequency
and percentage, and the continuous variables were reported by mean
and standard deviation, median and interquartile range, or only range
(when no further information was available). The percentage of sys-
tematic reviews achieving each item of the AMSTAR 2 and the PRISMA,
and the overall confidence in the results were described in a table.

All statistical analyses were performed using the IBM SPSS software
version 20.0 (IBM corporation, Somers, NY, USA).

impact
factor
3.358

Conflict Funding Journals
Yes

publication of
interest
No

No

3. Results

No

3.1. Systematic review characteristics

The electronic search retrieved 21,706 articles from the databases
and from the reference list, and 3,253 duplicates were removed. After
the title, abstract and full-text screening, we included 17 systematic
reviews on this systematic review (Fig. 1). More than two-thirds (n = 14;
82.3%) of the reviews were conducted in high-income countries pub-
lished between 2010 and 2022. Most reviews included in this study (n =
14; 82.3%) were non-Cochrane reviews. Two (11.8%) reviews received
funding, four (23.5%) were registered, three (17.6%) had the protocol
published, and 16 (94.1%) were published in English. The characteris-
tics of the included studies are detailed in Table 1.

Cochrane Registration Protocol

Other information

review
No

comparator
Type of
intervention
Exercise or

no treatment,
other treatments

Characteristics of Characteristics
the intervention of the

intervention
physical activity physical activity,

Type of
Exercise or

3.2. Methodological quality and overall confidence of included systematic
reviews

Condition
Adolescent
Idiopathic
Scoliosis

Overall, nine systematic reviews (52.9%) were rated as “critically
low”, seven (41.2%) were rated as “low”, one (5.9%) was rated as “high”
and none of the reviews were rated as “moderate” methodological
quality according to the AMSTAR 2. The most positive item (rated as
“yes”) was item 9 (Did the review authors use a satisfactory technique
for assessing the risk of bias (RoB) in individual studies that were
included in the review) (n = 16; 94.1%; 95% CI 73 to 98.9). The least
positive items were item 2 (Did the report of the review contain an
explicit statement that the review methods were established prior to the
conduct of the review and did the report justify any significant de-
viations from the protocol?) and item 15 (If they performed quantitative
synthesis did the review authors carry out an adequate investigation of
publication bias (small study bias) and discuss its likely impact on the
@ results of the review?) (n = 2; 11.8%; 95% CI 3.3 to 34.3) (Fig. 2 and
Table 2).

Characteristics of participants
(SD)

participants (%)
380 342 (75) 13.3(1.5)

studies

GRADE use Number Number of Femalen Age mean
of

Methodological characteristics

3.3. Reporting quality of the included systematic reviews

The item with higher completeness of reporting was item 18 (study
characteristics) (n = 17; 100%; 95% CI 81.6 to 100). The item with
lower completeness of reporting was item 22 (risk of bias across studies)
(n = 3; 17.6%, 95% CI 6.2 to 41). Fig. 3 presents the result of the
reporting quality judgments (for numerical data, see Appendix 4 —
Table 3).

Main outcomes
joints with pain
adverse outcomes,
number of joints with
swelling, muscle
strenght, compliance
Cobb angle, angle of Yes
trunk rotation, pain
intensity, adverse
events, function,
HRQoL, financial
costs, self-image

4. Discussion

Number of
authors
5

The present study summarises empirical evidence about the overall
methodological and reporting quality of systematic reviews on physical
interventions for children and adolescents with musculoskeletal pain.
Systematic reviews of non-pharmacological management for children
and adolescents with musculoskeletal pain demonstrate poor reporting
quality and low overall confidence level. The empirical evidence from
17 reviews (n = 6,990 children and adolescents’ participants) indicated
a “critically low” to “high” overall methodological quality, however
only one study achieved high methodological quality. The overall

Bibliometric characteristics

Country*
United
Kingdom

(2019)

General
information
Study
Thompson et al.

HRQoL: Health-related quality of life.

Table 1 (continued)
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Research questions and inclusion criteria for the review included the components of PICO
Statement that the review methods prior to the conduct of the review and deviations from the protocol
Explain their selection of the study designs for inclusion in the review
Comprehensive literature search strategy
Study selection in duplicate
Data extraction in duplicate
List of excluded studies and justify the exclusions
Describe the included studies in adequate detail
Satisfactory technique for assessing the risk of bias (RoB) in individual studies
Sources of funding for the studies included in the review
Appropriate methods for statistical combination of results
RoB in individual studies on the results of the meta-analysis or other evidence synthesis
RoB in individual studies when interpreting/ discussing results
Expl ti i ion of I
Investigation of publication bias
Sources of conflict of interest
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Fig. 2. Graph of the methodological quality assessment, presented as percentages across all included systematic reviews.

AMSTAR score of completed items ranged from 11.8% to 94.1%. The
reporting completeness by overall percentage ranged from 17.6% to
100% by PRISMA.

Previous studies have used the AMSTAR and the PRISMA statement
to measure the methodological and the reporting qualities of systematic
reviews. A previous review assessed the methodological quality of sys-
tematic reviews on exercises for chronic low back pain (Almeida et al.,
2020). The authors found that 74% of the systematic reviews were
classified as “critically low”, 16% as “low”, 3% as “moderate” and 8% as
“high” methodological quality (Almeida et al., 2020). The reviews rated
as “moderate” and “high” were all Cochrane Systematic Reviews, with
protocol prospectively published (Almeida et al., 2020). Previous
studies also found that Cochrane Systematic Reviews had better meth-
odological quality (Popovich et al., 2012; Estevam et al., 2021). Another
review assessed the methodological quality of systematic reviews in the
paediatric surgery area using the AMSTAR (Cullis et al., 2017). The
authors found that 68% of the AMSTAR items and 56.8% of the PRISMA
items were described adequately in the included systematic reviews
(Cullis et al., 2017). In our study, all systematic reviews were rated as
“critically low” to “low” methodological quality, including Cochrane
Systematic Reviews, except one recently non-Cochrane Systematic Re-
view. This is possibly explained by the fact that most systematic reviews
did not have a previous protocol published, which is a critical item of the
AMSTAR 2 (Shea et al., 2017b).

Nevertheless, a previous study assessed the completeness reporting
in the paediatric surgery field (Cullis et al., 2017). The authors found
higher completeness for item 1 (title) and item 3 (rationale), and lower
completeness for items as 22 (risk of bias across studies) and 27 (sources
of support) (Cullis et al., 2017). Other authors also found lower
completeness for item 5 (protocol and registration), item 22 (risk of bias
across studies) and item 27 (sources of support) (Nawijn et al., 2019;
Wasiak et al., 2017; Sun et al., 2021). In our study, we found higher
completeness for item 18 (study characteristics), and lower complete-
ness for item 22 (risk of bias across studies). A common problem
observed in all included studies of this systematic review is that the
studies seem to not measure the risk of bias across studies.

Systematic reviews of randomised controlled trials are a useful op-
tion to be considered by clinicians in clinical practice decisions (Cook
et al., 1997). Although reviews are a good resource to find the available
evidence, the results of our methodological review show that caution is
needed. The methodological quality assessment of the included reviews
ranges from “critically low” to “high” (only one). Thus, clinicians are
probably making decisions about interventions for children and ado-
lescents with musculoskeletal pain, based on low-quality systematic
reviews. This means that the data that provides information for the
readers may not accurately, and not even comprehensively, summarise
the evidence of physical interventions for children and adolescents with
musculoskeletal pain (Shea et al., 2017a). Regarding the reporting, the
quality of the descriptions of physical interventions for children and

adolescents with musculoskeletal pain is poor. One item presented less
reporting quality (risk of bias across studies) reflecting the low meth-
odological quality of the area. Another item with poor adherence was
item 2 (structured summary), which implies that clinicians could not
find all the necessary information in the reviews’ abstracts. Therefore,
although there are tools to guide for better methodological quality (e.g.,
Cochrane Handbook for Systematic Reviews of Interventions) and for
better reporting of systematic reviews (e.g., PRISMA checklist), the
systematic reviews have still been showing low methodological and
reporting quality (Liberati et al., 2009a; Cochrane). Possible reasons to
this happen can be poor divulgation of importance of use good guides
and checklists and not mandatory use of checklists.

The main strength of this study is the assessment of the overall
confidence level and completeness of reporting using valid and well-
recognised tools (Liberati et al., 2009a; Biihn et al., 2021; Pieper
et al., 2017). The AMSTAR 2 previously showed to have a moderate to
perfect test-retest agreement (Biihn et al., 2021), and the PRISMA 2009
checklist is a well-recognised tool to improve reporting of systematic
reviews (Liberati et al., 2009a; Cochrane). A possible limitation of this
study is the use of the PRIMA 2009 checklist, instead of using the new
updated PRISMA 2020 checklist (Page et al., 2021). However, as the
majority of included studies were conducted before 2020, we thought it
would be better to use the PRISMA 2009 checklist, as it was available
during the period that the most included studies were published.

Protocol registration or being a Cochrane systematic review are
factors that have been associated with methodological quality and
reporting previously (Ge et al., 2018/01; Sideri et al., 2018). In this
present study, the main factors that might be related to poor methodo-
logical and reporting quality are unknown. Studies and systematic re-
views in healthcare have been increasing over the years (Page et al.,
2016), which leads to the possibility of future studies exploring these
unknown factors. The available evidence provides empirical evidence
highlighting efforts for the poor methodological quality and reporting of
systematic reviews. Reviewers might consider the use of free resources
available such as the Cochrane Handbook for Systematic Reviews of
Interventions, JBI Manual for Evidence Synthesis and other guidelines to
conduct high-quality systematic reviews (Aromataris and Munn, 2020;
Higgins et al., 2019). The Equator Network, editors and journals re-
viewers, and other organizations has advocated the importance to
adhere the reporting guidelines over the years (Page et al., 2021/06;
Liberati et al., 2009b; network, 2022). Journals could make mandatory
the process of registration and the use of the PRISMA reporting quality
for example. Furthermore, journals could encourage the reviewers to use
tools such as the AMSTAR-2 to be used during the peer-review process.
This study showed that reviews of physical interventions for children
and adolescents with musculoskeletal pain have sub-optimal methodo-
logical and reporting quality. This sub-optimal methodological and
reporting quality can interfere in the replication of treatments in clinical
practice. The reviews were rated as “critical low” to “high” (only one) in
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Fig. 3. Reporting quality graph presented as percentages across all included systematic reviews.

our study, with a lot of items not adequately reported across reviews.
Efforts to enhance methodological and reporting qualities are needed to
provide high-quality systematic reviews to consumers.

5. Conclusion

This systematic review of physical intervention in children and ad-
olescents showed overall ‘very low’ to ‘high’ methodological quality and
a usually poor reporting quality. Further initiatives, from journals and
reviewers, should be endorsed for the use of specific tools to improve the
reporting quality and, especially, the methodological quality.

Protocol deviations

The methodological and reporting quality was conducted by two
reviewers, independently instead of four reviewers, as stated a priori in
the protocol. This decision has been done due to the number of sys-
tematic reviews included.

We did not conduct the formal pilot with 10% of the included re-
views and reliability measured. In the literature, we had data about
reliability, and instead of pilot, we conducted a meeting to discuss each
item and what consider in each item of AMSTAR 2 and PRISMA
checklist.

There is only one previous study reporting PRISMA checklist as final
score (Ge et al., 2018). Therefore, we decided not considering the
PRISMA checklist final score due to limited evidence for its use.

We did not conduct a regression analysis to identify the items asso-
ciated with worse methodological and reporting quality as we only had a
few systematic reviews included, so we believe it could give us an un-
realistic perspective.
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