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Abstract: This review of reviews aimed to evaluate the reporting quality of published systematic
reviews and meta-analyses in the field of sports physical therapy using the Preferred Reporting Items
for Systematic Reviews and Meta-Analyses (PRISMA) guidelines. This review of reviews included
a literature search; in total, 2047 studies published between January 2015 and December 2020 in
the top three journals related to sports physical therapy were screened. Among the 125 identified
articles, 47 studies on sports physical therapy were included in the analysis (2 systematic reviews
and 45 meta-analyses). There were several problems areas, including a lack of reporting for key
components of the structured summary (10/47, 21.3%), protocol and registration (18/47, 38.3%), risk
of bias in individual studies (28/47, 59.6%), risk of bias across studies (24/47, 51.1%), effect size and
variance calculations (5/47, 10.6%), additional analyses (25/47, 53.2%), and funding (10/47, 21.3%).
The quality of the reporting of systematic reviews and meta-analyses of studies on sports physical
therapy was low to moderate. For better evidence-based practice in sports physical therapy, both
authors and readers should examine assumptions in more detail, and report valid and adequate
results. The PRISMA guideline should be used more extensively to improve reporting practices in
sports physical therapy.

Keywords: assessment; meta-analysis; systematic review; physical therapy; review of reviews

1. Introduction

Evidence-based practice (EBP) is the best decision-making method for patients [1].
The term “evidence-based medicine” was first introduced by Gordon Guyatt at McMaster
University, in Canada in 1992 [2]. The Center of Evidence-Based Physiotherapy (CEBP),
currently headquartered at the University of Sydney, Australia, was established in 1999 [3].
Clinicians should have the knowledge and skills to write and understand published sys-
tematic reviews and meta-analyses that will help better decision-making for patients [4].
Primary studies have several limitations in terms of clinical decision-making, e.g., a lim-
ited sample, mixed results, and inconsistent analytical methods and reporting [5]. Some
scientific journals even tend to selectively publish thesis manuscripts with statistically
significant results [6]. This may induce biases, such as result reporting bias, which may
affect the validity of the results [4,7]. SRs and MAs overcome the limitations of primary
studies [7].

Systematic reviews (SRs) and meta-analyses (Mas) are some of the best sources of evi-
dence and scientific research, including clinical expertise and patient-reported outcomes [6].
The process of SR and MA includes problem formulation, literature search, data coding,
and data analysis and reporting, which minimize the bias and increase transparency and
reproducibility [8]. An SR is a literature review that collects, comprehensively analyzes,
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and evaluates all studies related to a research topic [9]. Therefore, if several clinical research
papers show the same results through studies on the effect of the same treatment rather
than a single clinical study, it provides a more accurate basis for the treatment effect than a
single individual clinical study paper [10].

MA refers to a statistical method that synthesizes and analyzes quantitative research
results extracted from multiple studies to produce summarized and organized empirical
knowledge on a topic [7]. MA is a valid method for finding evidence so that clinicians and
researchers can have a rationale for solving health-related problems [11]. Additionally, MA
distinguishes the intervention effects of previous studies by characteristics and objectively
compares them to develop intervention programs that can be successfully used in various
practical fields [12].

SRs and MAs comprise the highest level in the evidence pyramid of medicine [13].
Systematic reviews (SRs) and meta-analyses (MAs) provide the best basis for use in decision-
making regarding the application of medical service interventions [6,14]. Clinicians should
have the knowledge and skills to write and understand published SRs and MAs, as this
will aid in making better decisions with their patients [5].

The PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses)
guidelines detail what should be reported in MAs and SRs analyses [15]. However, the
reporting quality of MAs and SRs in numerous clinical areas is low and very problem-
atic [16–18]. Only one 2012 paper was found to analyze the reporting of SRs related to
physical therapy, and it was also of very low quality [19].

Clinical intervention should be guided by scientific evidence, which should be ob-
tained by valid and transparent processes and methods. Bias in the scientific process can
lead to inappropriate clinical practices. Therefore, MAs and SRs should be conducted by re-
ferring to the PRISMA guidelines [20]. Quality assessment studies on MAs and RSs in other
fields have been published. The purpose of this study is to indicate problems in research
reporting methods and thus produce a more valid MA in sports physical therapy [20,21].

Interpreting the results of SRs and MAs should be performed carefully because the
results may suffer from reporting study weakness [22]. There has been no quality reporting
about SRs and MAs in the field of sports physical therapy research. Therefore, the purpose
of this study was to evaluate the reporting quality of SRs and MAs published in the top
three sports physical therapy journals [15]. This article summarized the major study results,
the SRs and MAs method, and major findings and evaluated whether the reviewed articles
aligned with the PRISMA guidelines’ 27 items.

2. Materials and Methods
2.1. Eligibility and Exclusion Criteria
2.1.1. Eligibility Criteria

The top three journals in the field of sports physical therapy were selected based on
the Journal Citation Reports impact factor (IF) index. The Journal of Orthopaedic & Sports
Physical Therapy, Journal of Athletic Training, and Physical Therapy in Sports ranked first,
second, and third in this specific category of journals with IFs of 3.839, 2.478, and 1.926,
respectively. The IF index measures the average number of citations received in a particular
year by papers published in the journal during the preceding years of 2019 and 2020 [23].
The article selection criteria were as follows: (1) peer-reviewed articles published between
January 2015 and December 2020, and (2) a statistical MA or systematic literature review of
an intervention program.

2.1.2. Exclusion Criteria

As this study was not meant for clinical effect analysis, only treatment effect SRs
from the three top journals were targeted. Narrative reviews, diagnostic test SRs, primary
studies, qualitative review articles, authors’ opinions, letters, and abstract presentations
were excluded.
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2.2. Information Sources and Search Strategy
2.2.1. Electronic Search

We searched the Journal of Orthopaedic & Sports Physical Therapy (https://www.
jospt.org, accessed on 31 April 2021), Journal of Athletic Training (https://natajournals.
org/loi/attr, accessed on 31 April 2021), and Physical Therapy in Sports (https://www.
journals.elsevier.com/physical-therapy-in-sport, accessed on 31 April 2021). The search
strategy utilized a combination of medical subject heading (MeSH) terms and free text
words, including “meta-analysis” (MeSH), “meta-analysis” (text word), “review” (MeSH),
and “systematic review” (text words).

2.2.2. Manual Search

The included studies returned by the search, and previously published SRs and MAs
related to the topic, were screened to identify any additional studies which could fit the
criteria.

2.3. Study Selection

Publication details of all studies identified in the literature search were exported to
EndNote (Endnote X9.3.3, Clarivate Analytics, Philadelphia, PA, USA). Once all records
were imported, duplicates were removed. After that, titles and abstracts were indepen-
dently screened for eligibility by the two authors using the specified inclusion and exclusion
criteria. Full texts of the remaining articles were then sourced and independently evaluated
for inclusion. Any disagreement was resolved through discussion.

2.4. Data Collection Process and Data Item

The PRISMA statement includes a checklist of 27 items [21], and the PRISMA checklist
was used by the raters in the analyses of the eligible SRs [21]. For each checklist item, it
was established that a rating of “yes” would only be assigned if the PRISMA statement
recommendations were fully complied with. If the rater considered the information re-
garding any item to be incomplete, missing, or doubtful, that item was rated as “no.” The
quality evaluation criteria of this paper were identified as follows: “low quality,” “moderate
quality,” and “high quality” when there was <50%, <75%, and >75% agreement with the
PRISMA checklist items, respectively [19,22,24–26].

The characteristics of the participants and interventions in the 47 selected articles
were identified and coded per the research evaluation framework (Supplementary Ma-
terials Table S1) [19]. The articles were listed and outlined according to the coding table
(Appendix A).

The two authors also independently extracted the following data from each included
article into predesigned coding sheets: (1) study identification: the first author’s name,
location of the corresponding author(s), year of publication, and journal name; (2) number
and design of the studies in the MA/SR; (3) population (participants); (4) interventions;
(5) comparison between interventions; and (6) outcome measures. Discrepancies were
resolved through discussion.

2.5. Reliability of the Evaluators

Two researchers independently checked each checklist item in a coding sheet and
resolved discrepancies by consensus via weekly Zoom meetings. If the disagreement was
not resolved, the researchers planned to consult a third coder to make the final decision.
However, there were no disagreements between the coders in any of the items. Some items
were not fulfilled according to the PRISMA checklist. The two researchers also evaluated
additional reporting and statistical issues based on the PRISMA 2020 statement [27].

https://www.jospt.org
https://www.jospt.org
https://natajournals.org/loi/attr
https://natajournals.org/loi/attr
https://www.journals.elsevier.com/physical-therapy-in-sport
https://www.journals.elsevier.com/physical-therapy-in-sport
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2.6. Planned Methods of Analysis
2.6.1. Reporting of Epidemiological and Descriptive Characteristics

The epidemiological and descriptive characteristics of the included MAs and SRs
were assessed according to the journal type, corresponding author’s location, number and
design of included studies, population/patients/defects, type of intervention, comparison
between interventions, outcome (Appendix A).

2.6.2. Statistical Analysis

Each PRISMA checklist item was presented as either the ratio or percentage of how
many of the 47 PRISMA articles were properly followed (Appendix B).

2.7. Ethical Statement

This study was approved by the institutional review board of Nambu University
(ethical code: 1041478-2017-HR-016; approval date: 8 November 2017) and was conducted
in accordance with the ethical standards of the Declaration of Helsinki.

3. Results
3.1. Study Selection

A total of 2047 studies published by the Journal of Orthopaedic & Sports Physical
Therapy, Journal of Athletic Training, and Physical Therapy in Sports between January
2015 and December 2020 were considered. Among these, 47 articles listed as a systematic
literature review or MA in the article category were initially selected. We excluded five
narrative review articles, two articles that reported a rate, three articles that reported a ratio,
two articles that reported the prevalence, one article that reported intraclass correlation
coefficients, one article that reported reliability and validity, and one article that presented
the diagnostic accuracy of a clinical test. Consequently, 47 articles were included in the
final analysis (Appendix C) (Figure 1).

Figure 1. Flow chart describing the selection of the 47 articles after multiple phases of the screening
process. ICC, intra-class correlation.
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3.2. Study Characteristics
3.2.1. Epidemiological and Descriptive Characteristics

MAs and SRs published in the Journal of Athletic Training, Journal of Orthopaedic
& Sports Physical Therapy, or Physical Therapy in Sports are shown in Appendix A. The
types of interventions varied across the wide-ranging sports physical therapy field. The
reporting guidelines used for the SR process also varied: 32 (68.1%) articles used the
PRISMA guidelines [15]. However, 15 (31.9%) articles did not describe the reporting
guidelines used. Regarding funding sources, 10 studies received private and/or public
support (21.3%), and 37 studies received no funding.

3.2.2. General Characteristics of the Included Studies

The main characteristics of all the included studies are described in Appendix A.
The reporting quality of key components of the MAs and SRs, as evaluated based on
the PRISMA guidelines, is shown in Appendix B. Two papers performed an SR, and the
remaining 45 conducted a MA. Furthermore, 27 (57.4%) studies included an RCT. Forty-two
(89.4%) studies used outcomes that were continuous variables, such as the mean change
difference.

3.3. Synthesis of the Results

The evaluation results are described below in the following order: title, abstract,
introduction, methods, results, and discussion (Appendix B).

Reporting of the General Components of the SR Process (27 Items)

To enhance the validity and impact of SRs, all authors and editors must apply estab-
lished reporting standards. Thirty-two articles mentioned the application of a guideline
and 15 articles did not. Thirty-two studies adhered to the PRISMA guidelines and two
studies applied the 2015 PRISMA-P (Preferred Reporting Items for Systematic Reviews
and Meta-analysis Protocols) guidelines [28,29]. One of the studies [28] mentioned the
Measurement Tool to Assess Meta-analysis of Observational Studies in Epidemiology
(MOOSE) [30].

Regarding item 2 (structured summary), we checked whether the abstract specifically
presented the analytical model and effect size. Powden et al. specified that a fixed or
randomized model was used [31]. Furthermore, studies that only reported the odds ratio
(OR), relative risk (95% confidence interval [CI]), and effect size (Cohen’s d, 95% CI) in
the data synthesis methods, and studies that did not present specific results (numbers) in
the abstract, were considered to not have a structured summary (item 2). The PRISMA
summary guidelines are a better source for this item published in 2013 [20].

In primary studies, researchers tend to report statistically significant results and
emphasize a positive and large effect [32]. SRs and MAs have similar tendencies and, thus,
require protocol registration to prevent selective reporting. Protocol registration is one of
the methods that increase the validity of a MA [9]. Therefore, the protocols of SRs and MAs
should be registered in PROSPERO (an international database of prospectively registered
SRs in health and social care by the University of York, which is accessible to the public and
researchers) [33], as for primary studies. However, no studies reported that the protocol
was registered in PROSPERO or a local research foundation (item 5). For protocol and
registration (item 5), none of the studies reported a selection/reporting bias.

The registration rate in the medical field is also very low, at 21% [34]. Protocol registra-
tion should be emphasized because selective reporting can be evaluated by comparing the
protocol against the full paper [34,35]. The National Institute for Health Research (NIHR)
also supports protocol registration [36].

Twenty-eight (59.6%) studies did not report the methods used to assess the risk of bias
of studies (item 12). Furthermore, 23 (48.9%) studies did not report the methods used to
assess the risk of bias across studies (e.g., publication bias) (item 15), and 28 (59.6%) studies
did not describe the methods of additional analyses (item 16). Furthermore, more than half
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of the reviews did not report the “risk of bias within studies” (data presented on the risk
of bias of each study and, if available, any outcome level assessment). This finding was
also consistent with previous studies [22]. Reporting bias is crucial for assessing effect size
because only advantageous results may be reported [37].

In the results section, 19 (40.4%) studies did not present data on the risk of bias for
each study and any outcome level assessment, if available (item 19), and 23 (48.9%) did not
report the risk of bias assessment across studies (item 22). Heterogeneity means the degree
of differences in the results of each single research finding [38]. Through MAs, scholars
calculate the heterogeneity index to understand the primary factors that impact individual
studies’ effect sizes [39]. For heterogeneity tests, Q (34/47) and I2 inconsistency (38/47)
statistics were used. Reporting on the effect size, most studies (42/47) did not provide the
effect size formula, and no study reported the effect size variance formula in their methods
section [40].

In this review, very few studies reported independent assumptions, missing data, or
outliers, which should be addressed. Independent assumptions comprise two issues: first,
whether the same sample was used twice or not, and second, how more than one effect
size was treated in calculating an effect size for MA [40].

The results of additional analyses were mentioned in only 25 (53.2%) studies (e.g.,
sensitivity or subgroup analyses and meta-regression analysis) (item 23). Forty-two articles
did not describe a sensitivity analysis. The sensitivity analysis, used to test the reliability of
the cumulative effect across included studies, revealed the effect sizes [41].

Interestingly, one study [42] evaluated the reviewed articles using the Grading of
Recommendations Assessment, Development and Evaluation (GRADE) working group
criteria after they completed their MA [43,44]. GRADE was used to investigate the overall
quality of evidence for each outcome [45]. The MA evaluated the study’s design, risk of bias
and publication bias, consistency, the complexity of interventions, and roughness [46]. The
Cochrane Handbook for Systematic Reviews of Interventions also supports the evaluation
process by researchers who completed the reviews [14]. The GRADE criteria include five
quality evaluations: (a) risk of bias, (b) inconsistency, (c) indirectness, (d) imprecision, and
(e) publication bias [47].

In the discussion section, comments about the study limitations, outcome level, and
review levels, such as the risk of bias and incomplete retrieval of identified research and
funding, were not provided in 37 (78.7%) studies (item 27). Many studies did not report a
funding source. Research results can fundamentally differ according to funding sources.
Funding bias refers to when a study’s outcome is more likely to support the interests
of the organization funding the study [48]. For example, studies regarding omega-3
supplementation for the prevention of cardiovascular disease, or the relationship between
cell phone use and the risk of brain tumors, showed contrasting results depending on the
funding source [49,50]. Most research indicates that sucralose is safe—except for research
sponsored by competitors [51].

4. Discussion

This study was benchmarked against previous studies, which were mainly published
in top journals according to the IF criteria related to the reporting quality assessment [52–55].
The trends of the last 5 years were assessed because the PRISMA-Diagnostic Test Accuracy,
PRISMA-Rapid Reviews, PRISMA-Scoping Reviews, and PRISMA-Network MA guide-
lines were released in 2015. Thus, the current year was when systematic literature review
and MA reporting standards began to be subdivided [56]. This review evaluated 47 MAs
and SRs reported in the Journal of Orthopaedic & Sports Physical Therapy, Journal of
Athletic Training, and Physical Therapy in Sports related to sports physical therapy, using
the PRISMA guidelines.

The study results were very similar compared to analyses of reporting of systematic
reviews in physical therapy [19]. Analysis of reporting of systematic reviews in studies of
reporting standards using the PRISMA statement have reported information regarding the
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risk of bias, protocol and registration, additional analysis, and funding was insufficient
in quality-evaluated studies in the field of nursing [24], acupuncture [25], and diagnostic
testing [26]. In the field of sports physical therapy, protocol registrations (38.3%), risk
of bias across studies (51.1%), additional analysis (40.4%), and funding (21.3%) were the
most problematic PRISMA items. Although the quality of SR and MA reporting in sports
physical therapy was medium-to-low, similar to that in other clinical fields, key reporting
components of the SR process were missing in most of the MAs and SRs. The critical
appraisal of such studies must improve these reporting issues, which pertain to general
MAs (27 items). For better EBP in sports physical therapy, authors and readers should
examine assumptions in more detail, and report valid and adequate results. The PRISMA
guidelines should be used more extensively to improve reporting practices in physical
therapy.

Protocol registration is increasingly recommended in clinical trials [57] and SRs [34],
but this study showed a low protocol enrollment of 38.3% (item 5). In a previous survey,
only about one-fifth of SRs in physical therapy were registered, indicating that the enroll-
ment rate was low [58]. According to the Cochrane Handbook for systematic literature
review of interventions, the prospective registration of the protocol reduces the author’s
bias by publicly documenting a priori planned methodology [34,36]. Importantly, the
registered SRs showed significantly higher methodological quality compared to the unreg-
istered SRs. The protocol provides transparency and clarifies the hypothesis, methodology,
and analysis of the SRs and MAs undertaken.

Quality assessment of meta-analysis for randomized controlled trials (RCT) was per-
formed using the Risk of Bias tool developed by the Cochrane group [59]. The NRS
tools for Newcastle and Ottawa Scale (NOS) [60], and Risk of Bias Assessment tool for
Non-randomized Studies (ROBANS) [61]. However, there may be some confusion in the
concepts of the reporting standards for individual studies (CONSORT statement) [62].
Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) state-
ment [63], and quality assessment tools for meta-analysis (ROB, NOBANS) [64].

One study reported the STROBE statement as a reporting standard for individual
studies, as opposed to a quality assessment tool for meta-analysis [65]. The STROBE
statement is a checklist of items that should be included in reports of cohort studies.
An explanation and elaboration article discussed each checklist item and provided the
methodological background and published examples of transparent reporting [63]. The
reporting criterion for meta-analysis of observational studies should be evaluated as
MOOSE [30].

For summary measures, the type of effect size measure used in the manuscript must be
described. The OR and standardized mean difference (SMD) as summary measures were
indicated in the studies (item 13). The effect size is a key concept in a meta-analysis, and an
essential component of quantitative research reporting and hypothesis testing [40]. In many
studies, a corrected SMD, i.e., Hedges’ g with 95% CI was computed in consideration of the
small sample size, and the inverse of the variance was used as the weight for each effect
size [66]. As shown herein, studies need to classify the effect size computation, variance
computation, and equations, and present them in an easily comprehensible manner for
readers. However, only 5 of 47 studies described the effect size computation [29,65,67–69]
(Supplementary Materials Table S1). One benefit of evaluating the effect size is that it
quantifies the difference between groups in the observed data [70]. Moreover, the effect size
is presented as a standard deviation; thus, it can be compared between studies and utilized
in MAs, as well [71]. Researchers in the field of clinical medicine should also recognize the
benefits of the effect size and use it widely in medical research.

Subgroup analyses further decrease the number of studies and thus weaken the power
of the analysis, necessitating a careful interpretation of the data. Additionally, only 1 of the
23 studies performed a multivariate analysis [72].

The quality evaluation level of the 47 studies that were investigated revealed low to
moderate and very low levels in statistical issues, such as mentioning the effect size formula
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and variance in the methods section. MAs use a summary measure with a statistically
known variance [73], and the effect size variance formula is related to the distributional
assumption such as the normality and homogeneity assumption for hypothesis testing.
The results of effect size computation (like the SMD dealing with continuous variables,
correlations, and odds ratios with dichotomous variables) should be provided for each
individual MA study as major characteristics of the included studies [27,40].

There were some flaws in the reviewed articles, and some suggestions were proposed
for more valid MA results. Applying appropriate MA assessment tools for physical
therapy research is required to increase the reviewed articles’ validity. The synthesis of
research studies in physical therapy research includes various study designs such as RCTs,
observational studies, and scholars must consider the appropriate method of exploring
validated reviews in physical therapy research.

As of 2021, version 6.0 of the Cochrane Handbook for Systematic Reviews of Inter-
ventions has been released [14]. The ROB 2 is the gold standard to evaluate the quality of
RCT biases [39] and is a reorganized form of the Cochrane ROB tool by the same team [74].
The key features are that researchers can simply decide if a bias exists in the reviewed
research and can evaluate bias for particular result findings within an RCT design and
beyond the RCT design [75]. The Risk of Bias in Non-randomized Studies of Interventions
(ROBINS-I) was also developed to evaluate intervention studies with nonrandomization
in the Cochrane handbook (version 6.0). The main differences are that reviewers can
easily critique the bias (using “low,” “moderate,” “serious,” and “critical”), focusing on the
after-intervention effects [76].

Researchers should use appropriate, updated quality assessment tools to reflect a
study’s research design and objectives and consider the complexity of interventions, proper
groupings, and scientific effect size calculations. In addition, the present study proposed
measures to improve the quality of MAs and ultimately aimed to examine the current
situation, contributing to the enhancement of the EBP of sports physical therapy.

4.1. Limitations

To our knowledge, no study has investigated the reporting quality of SRs and MAs in
the field of sports physical therapy. However, the present study has some limitations.

The database searches were only conducted in three specific journals based on their
IF in the field of sports physical therapy. We need to comprehensively search the relevant
databases related to sports physical therapy to conduct future SRs. For example, other
journals from the field of sports and exercise medicine (e.g., British Journal of Sports
Medicine) are important and should be included in the next study. We will extend the more
studies to for 10 years in the next study.

The authors of the reviewed articles may have used the appropriate method but omit-
ted important details from the report or removed key information during the publication
process. We were in the position of the reader and could evaluate what was reported in the
articles only. Additionally, there may be limitations in that the scope of the research may
be different from the part where the actual research was conducted because the researcher
reported based on the writing of a paper.

Quality thresholds were based on previous studies and were not agreed to be abso-
lutely not interpreted. In addition, we determined that the quality of the performance was
appropriate only if the reporting was adequate in terms of each checklist. If a comprehen-
sive quality evaluation of the reporting criteria is conducted by including studies other
than those in the top journals, the issue of low quality could be even more serious.

Because of research ethics, sports physical therapy studies need to perform general
physical therapy in addition to the major intervention; thus, the lack of studies that only
examined the physical therapy intervention poses a considerable limitation. In the future,
when conducting systematic literature reviews and MAs, it will be helpful to improve
the quality of clinical studies only when non-random studies, as well as RCT studies, are
included due to the nature of clinical studies in physical therapy.
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4.2. Clinical Implications

The findings of our study suggest that physical therapy studies need to be designed
appropriately as per the purpose of the study and that physical therapy programs for
patients should be structured more systematically. Considering the lack of previous studies
that qualitatively evaluate and emphasize clinical judgment, future studies need to discuss
complex interventions and network MAs as recent research trends.

5. Conclusions

This critical assessment demonstrated that the current quality of reporting and con-
ducting of MAs and SRs is low to moderate, as it is in other medical disciplines. Problem
areas of current meta-analyses and SRs include the exploration of the risk of bias across
studies, protocol registrations, and additional analyses. Performing a meta-analysis with
inadequate reporting increases the risk of invalid results in a meta-analysis.

Therefore, a reporting guideline, such as the PRISMA statement, is helpful for authors
when writing meta-analyses and SR.s Clinicians need to have a thorough knowledge of
research methodology, to render the interpretation of sophisticated statistical analyses easier.
In addition, the present study proposed measures to improve the quality of meta-analyses,
and ultimately aimed to examine the current situation, contributing to the enhancement of
the practice of sports physical therapy.

Supplementary Materials: The following are available online at https://www.mdpi.com/article/10
.3390/healthcare9101368/s1, Table S1: Analysis of articles according to the PRISMA recommenda-
tions.

Author Contributions: Conceptualization, S.-H.C., and I.-S.S.; Methodology, I.-S.S.; Writing—Original
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Appendix A

Table A1. Study characteristics of included systematic review and meta-analysis in reporting quality assessment.

# Author (Country*) Year Journal Type
The Number and

Design of Included
Studies

Population/Patients/
Defects Intervention Comparison between

Interventions Outcome

1 Games et al. (USA) 2015 J. Athl.
Train MA 10 studies

(10 clinical trials)

Participants with healthy adults:
(1) Use of a commercially available WBV device
(2) a human research model
(3) a pre-WBV condition and at least 1 WBV
experimental condition

Therapeutic whole-body
vibration (WBV)

Vibration type and
frequency

• Muscle-oxygenation levels
• Peripheral blood flow

2 Sciascia et al.
(USA) 2015 J. Athl.

Train SR 11 studies
(11 Case series reports)

(1) Surgical repair of an isolated superior labral
injury of a superior labral injury with soft tissue
debridement
(2) Overhead athletes equal to or less than 40
years of age

Return to
preinjury levels of participation NA

• Return-to-participation odds and
interpretations for athletes with
isolated superior labral repair
• Return-to-participation odds and
interpretations for athletes with
concurrent superior labral repair and
soft tissue

3 Knapik & Steelman
(USA) 2016 J. Athl.

Train MA 15 studies (15
Retrospective studies)

Injuries during military static-line
airborne operations Risk factors for injury One group

• Risk ratio
• Odds ratio
• Summary risk ratio
(Summary 95%
confidence interval)

4 Powden et al.
(USA) 2017 J. Athl.

Train MA
15 studies

(10 RCTs and 5 non-RCTs
design)

Individuals with chronic ankle instability
Balance Training,
Manual Therapy,

Combined Interventions

One group or control
group

Improving health-related
quality of life (HRQL)

5 Alsalaheen et al.
(USA) 2017 J. Athl.

Train MA 17 studies (17
observational studies)

(1) A total of 1777 patients (1250 males,
527 females)
with concussion
(2) Participants from 13 to 33 years old
representing clinical management of concussion
(3) Participants in the reviewed studies
included middle and high school-aged children,
college-aged adults, and professional athletes

Computerized neurocognitive
test and self-reported symptoms

Participants with
self-reported symptoms

before 1 week and
between 1 and 3 weeks

postconcussion.

• Verbal memory
• Visual memory
• Processing speed
• Reaction time
• Postconcussion symptom scale
with 1 week postconcussion

6 Slater et al. (USA) 2017 J. Athl.
Train MA 27 studies (27 clinical

trials)

Anterior cruciate
ligament reconstruction (ACLR),
anterior cruciate ligament deficient (ACLD)

3-dimensional (3D) lower
extremity kinematics and
kinetics of walking among

individuals

Healthy control
participants

• Peak external knee-flexion
moment, knee-extension moment
• Peak knee-flexion angle
• Peak hip-flexion angle
• Peak knee-adduction angle
• Peak external knee-adduction
moment

7 Armitano et al. (USA) 2018 J. Athl.
Train SR 18 studies

(18 clinical trials) Healthy adults (age > 18 years)

The use of augmented
information for reducing

anterior cruciate ligament injury
risk during jump landings

Control group or no
control group

Kinematic and kinetic risk factors
associated with anterior cruciate
ligament injury due to jump landing
technique
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Table A1. Cont.

# Author (Country*) Year Journal Type
The Number and

Design of Included
Studies

Population/Patients/
Defects Intervention Comparison between

Interventions Outcome

8 Bullock et al. (USA) 2018 J. Athl.
Train MA 6 studies

(6 prospective studies) Baseball players aged 13 years or older

The relationship between
shoulder ROM and the risk of

arm injuries

Uninjured participant or
previously determined

injured cut points

Pooled proportion for absolute
shoulder range of motion.
• Internal rotation
• External rotation
• Total range of motion
• Horizontal adduction

9 Takeno et al. (USA) 2019 J. Athl.
Train MA

7 studies
(4 RCTs and 2

Quasi-experimental
studies and Case-control

studies)

Patients with Subacromial Impingement
The short- and long-term

therapeutic
interventions for SIS

Control group or No
control group

• Scapular upward rotation
• Scapular posterior tilt
• Scapular internal rotation
• Disability of the arm, shoulder
and hand score

10 Vallandingham
et al. (USA) 2019 J. Athl.

Train MA
10 studies (10 clinical

trials) Individuals with chronic ankle instability Joint mobilizations Control group or sham
group

• Dorsiflexion range of motion
• Dynamic postural control

11 Jeong et al.
(Republic of Korea) 2019 J. Athl.

Train MA 7 studies
(7 RCTs)

Patients with Knee Osteoarthritis
(age > 50 years) Proprioceptive training Control group

• Pain
• Stiffness
• Physical function questionnaire
outcome
• Physical function test

12
Montalvo et al.

(USA) 2019 J. Athl.
Train MA

36 studies
(Observational Cohort

and Cross-Sectional
Studies)

Studies were included if they provided the
number of ACL injuries and the number of
athlete-exposures (AEs)
by sex or enough information to allow the
number of ACL injuries by sex to be calculated.

Injury incidence by sex and
sport classification NA

Sex differences in incidence rates
(IRs) of anterior cruciate ligament
(ACL) injury by sport type
(collision, contact, limited contact,
and noncontact)

13 Seffrin et al.
(USA) 2019 J. Athl.

Train MA 13 studies
(13 RCTs)

Participants in these studies varied in age (high
school to middle age) and activity level
(sedentary lifestyle to competitive athletics)

Instrument-assisted soft tissue
mobilization (IASTM)

At least 1 other group
not receiving IASTM

Range of motion (ROM), pain,
strength, and patient-reported
function

14 McAuliffe et al.
(United Kingdom) 2019 J. Athl.

Train MA

19 studies
(cross-sectional or

baseline data
from prospective or
intervention studies)

Individuals with Achilles tendinopathy (AT)

• Maximal-strength profile
• Explosive-strength Profile
• Reactive-strength profile
(Hopping)

Healthy control
participants Plantar flexion (PF) strength

15 Kang et al.
(Taiwan) 2019 J. Athl.

Train MA
18 studies

(7 systematic reviews
and 11 meta-analyses)

Healthy adults Push-up plus exercise

Different hand positions
(the distance between

the hands,
shoulder-flexion angle,

and elbow-flexion angle)
and different lower
extremity positions

variably

Serratus anterior and upper trapezius
electromyographic analysis

16
Desjardins-

Charbonneau et al.
(Canada)

2015
J. Orthop.

Sports Phys.
Ther.

MA 21 studies
(21 RCTs) Patients with rotator cuff (RC) tendinopathy Manual therapy (MT)

Placebo or in addition to
another intervention or a
multimodal intervention

• Pain
• Shoulder range of motion
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# Author (Country*) Year Journal Type
The Number and

Design of Included
Studies

Population/Patients/
Defects Intervention Comparison between

Interventions Outcome

17 Almeida et al.
(Brazil) 2015

J. Orthop.
Sports Phys.

Ther.
MA

16 Studies
(cross-sectional,

case-control, prospective,
and retrospective study)

Runners at least 18 years of age
Biomechanical characteristics
of foot-strike patterns during

running

Rearfoot strike and
forefoot strike or midfoot

in shod conditions

• Vertical ground reaction force:
Second peak
• Vertical loading rate
• Ankle plantar flexion moment

18 Deasy et al.
(Australia) 2016

J. Orthop.
Sports Phys.

Ther.
MA

5 studies
(4 Case-control studies

and 1 two-group
pre-post design

People with symptomatic knee osteoarthritis

A modified grading of
recommendations assessment,
development and evaluation

approach

Healthy control
participants

• Isometric hip muscle strength
• Isokinetic hip muscle strength

19 Gattie et al.
(USA) 2017

J. Orthop.
Sports Phys.

Ther.
MA 13 studies

(13 RCTs)
Human subjects who had musculoskeletal
conditions

Dry needling dry needling
performed

by a physical therapist
Control or other

intervention

• Pain
• Pressure pain threshold(PPT)
• Functional outcome

20 Zhao et al.
(China) 2017

J. Orthop.
Sports Phys.

Ther.
MA 11 studies

(11 RCTs) Postmenopausal women Combined exercise interventions Control group
(nonexercise group)

Lumbar spine, femoral neck,
total hip, and total body BMD
(bone mineral density)

21 Basson et al.
(South Africa) 2017

J. Orthop.
Sports Phys.

Ther.
MA 19 studies

(19 RCTs)

Participants over the age of 18 years with
neuromusculoskeletal conditions indicative of
neural tissue dysfunction

Neural Mobilization for
Neuromusculoskeletal

Conditions
Control group

• Pain and disability in N-LBP
(nerve-related low back pain) and
• Pain in N-NAP
(nerve-related neck and arm pain)
• Pain and disability in CTS(carpal
tunnel syndrome)

22
Nascimento

et al.
(Brazil)

2018
J. Orthop.

Sports Phys.
Ther.

MA
14 studies

(Randomized and/or
controlled trials)

Individuals with patellofemoral pain

Experimental intervention is
strengthening,

in order to increase strength of
the posterolateral hip muscles

Nothing/placebo or
knee strengthening alone

Measures of strength,
pain intensity, or activity

23 Eckenrode et al.
(USA) 2018

J. Orthop.
Sports Phys.

Ther.
MA 9 studies

(9 RCTs) Individuals with patellofemoral pain
Manual therapy or manual

therapy plus exercise Sham/Control or
alternative treatment

Pain and self-reported function

24 Al-Mahrouqi et al.
(Australia) 2018

J. Orthop.
Sports Phys.

Ther.
MA 8 studies

(8 clinical trials) Adults with ankle osteoarthritis Physical impairments Healthy controls or
the unaffected ankle

Range of motion, ankle arthrometry,
calf cross-sectional area (CSA)
and fatty infiltration, joint torque,
muscle electromyography (EMG),
standing balance, body impairment

25 Lam et al.
(Canada) 2018

J. Orthop.
Sports Phys.

Ther.
MA 12 studies

(12 RCTs)

Patients with either acute (less than 12 weeks in
duration) or chronic (greater than 12 weeks in
duration) low back pain (LBP)

McKenzie method of mechanical
diagnosis and therapy (MDT)

Other interventions in
patients with acute or

chronic LBP
Pain and disability

26 Perriman et al.
(Australia) 2018

J. Orthop.
Sports Phys.

Ther.
MA 10 studies

(10 RCTs)

Participants who had
Anterior Cruciate Ligament
Reconstruction (ACSR)

Open- Kinetic-Chain (OKC)
quadriceps exercises

Closed- Kinetic-Chain
(CKC)

quadriceps exercises

Anterior tibial laxity, lower-limb
strength, function, quality of life, or
adverse events in the ACLR
population
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The Number and

Design of Included
Studies

Population/Patients/
Defects Intervention Comparison between

Interventions Outcome

27 Mansfield et al.
(USA) 2019

J. Orthop.
Sports Phys.

Ther.
MA 21 studies

(21 RCTs)

Individuals who received any form of needling
therapy to their muscle(s), including
healthy/uninjured, injured,
nonoperative, and operative.

Any form of needling therapy
provided to a muscle,

irrespective of body region.

Any intervention such as
therapeutic exercise,

modality, or form
of placebo needling

Any formal assessment of muscle
force production

28 den Bandt et al.
(Netherlands) 2019

J. Orthop.
Sports Phys.

Ther.
MA

24 studies
(15 Cross-sectional

studies,
5 Case-control studies,

1 Clinical trial,
1 Cohort study,

1 Longitudinal treatment
study,

1 Observational study)

People with nonspecific
low back pain

Pain mechanisms in low back
pain Health controls

Mechanical quantitative
sensory testing outcomes
• Pressure pain thresholds (PPTs)
• Temporal summation
• Conditioned pain modulation

29 Desmeules et al.
(Canada) 2015 Phys. Ther.

Sports MA 11 studies
(11 RCTs)

Adults suffering
from RC tendinopathy Therapeutic ultrasound (US)

Placebo or other
interventions in

adults suffering from RC
tendinopathy

• Pain reduction
• Functional improvement

30 Sales et al.
(Brazil) 2016 Phys. Ther.

Sports MA 20 studies
(20 RCTs) Athletes Respiratory muscle training

(RMT) non-athletes Respiratory muscle endurance (RME)

31 Tsikopoulos et al.
(Greece) 2016 Phys. Ther.

Sports MA 5 studies
(5 RCTs) Adults with tendinopathy Platelet-rich plasma injections Placebo or dry needling

injections
Pain intensity
functional disability

32 Chou et al.
(Taiwan) 2016 Phys. Ther.

Sports MA 9 studies
(9 RCTs) Patients with lateral epicondylosis Autologous blood injection

in treating lateral epicondylosis

corticosteroid injection
or

platelet-rich plasma
injection

Pain related measurement in each
selected randomized controlled trial

33 Takasaki et al.
(Japan) 2016 Phys. Ther.

Sports MA

12 studies
(9 Quasi-experimental,

2 Randomized
experimental

1 Randomized
cross-over)

Patients with shoulder pathologies Fatiguing task for the shoulder
musculature

Glenohumeral
movements and

scapulothoracic resting
alignments

Active repositioning acuity and
scapulothoracic resting alignment

34 Tsikopoulos et al.
(Greece) 2016 Phys. Ther.

Sports MA 9 studies
(9 RCTs)

Patients with epicondylopathy
and plantar fasciopathy Autologous whole blood Corticosteroid injections Assessment of pain relief assessment

of composite outcomes

35 Gomes-Neto et al.
(Brazil) 2017 Phys. Ther.

Sports MA 11 studies
(11 RCTs)

Patients
with low back pain Stabilization exercise

General exercises or
manual
therapy

Pain, disability, and function

36 Ghai et al.
(Germany) 2017 Phys. Ther.

Sports MA
50 studies

(6 RCTs, 42 CCTs,
2 observational

neuroimaging studies)

Participants affected
by ankle instability Joint stabilizers Control group Proprioception, postural stability,

and neurological activity

37 Nae et al.
(Sweden) 2017 Phys. Ther.

Sports MA 28 studies
(28 clinical trials)

In participants with or without lower extremity
musculoskeletal disorders

The performance of
weight-bearing functional tasks 2D and 3D kinematics

Measurement properties of visual
assessment and rating of Postural
Orientation Errors (POEs)
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# Author (Country*) Year Journal Type
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Design of Included
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Population/Patients/
Defects Intervention Comparison between

Interventions Outcome

38 Lima et al.
(Brazil) 2018 Phys. Ther.

Sports MA
17 studies (1
Case-control(

16 Cross-sectional)
Participants presenting with
dynamic knee valgus (DKV)

Association between ankle
dorsiflexion (ADF) and dynamic

knee valgus (DKV)
Control group

• Ankle dorsiflexion(ADF)
• Dynamic knee valgus
measurement method

39 Slimani et al.
(Tunisia) 2018 Phys. Ther.

Sports MA

13 studies
(8 Prospective,

longitudinal cohort, 3
intervention trials, 3

RCTs,
1 Prospective cohort

study)

Injured soccer players aged between 14 and 36
years

Psychological-based prevention
interventions

Psychosocial predictor of
succer injureies
or control group

Psychosocial risk factors,
psychological-based prevention
interventions and
injury risk in soccer players

40 Coburn et al.
(Australia) 2018 Phys. Ther.

Sports MA

21 studies (4
cross-section studies

compared to control, (6
cross-section and

validity studies, 4 RCTs,
7 repeated measures

studies)

Individuals with patellofemoral pain
aged under 50 years PFP interventions Pain-free controls and

population norms
Knee- and health-related
Quality of life (QOL)

41 Karsten et al.
(Brazil) 2019 Phys. Ther.

Sports MA 25 studies
(25 clinical trials) Athletes

Inspiratory muscle training with
linear workload devices

(IMT-linear)
Healthy individuals

• Sports performance (work load
and exercise time)
• Cardiopulmonary function
(oxygen uptake, ventilatory
threshold, and maximal inspiratory
or expiratory pressure)

42 Cayco et al.
(Philippines) 2019 Phys. Ther.

Sports MA 39 studies
(39 RCTs)

Healthy adults Hold-relax and contract-relax
stretching

(HR and CR)

No intervention and
other stretching

techniques
Hamstring flexibility

43 Bunn et al.
(Brazil) 2019 Phys. Ther.

Sports MA
20 studies

(20 Observational
studies)

Participants who perform physical exercises,
such as athletes of different modalities and
military of different specialties

“exposed” the participants who
practiced

physical activities and whose
FMS™ score were evaluated

High risk and low risk

(I) the injury was associated with
athletic participation or military
exercises; (II) there was a need for
health care; and (III) there was time
lost with restricted participa tion for
at least 24 h. The included studies
should meet at least one of these
criteria.

44 Alzahrani et al.
(Australia) 2019 Phys. Ther.

Sports MA 3 studies
(3 RCTs)

People diagnosed with non-specific low
back pain (acute, subacute, chronic,

recurrent, persistent) aged 18 years or over

Any intervention oflifestyle
physical activity
that was provided as the main
component
of the treatment

• Non-physical
activity interventions
• No intervention
• A “sham”
intervention
• A wait list
• Advice to “stay
active or maintain usual
activities”

• Physical activity related
outcomes
• Low back pain related outcomes
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Defects Intervention Comparison between

Interventions Outcome

45 Dix et al.
(Australia) 2019 Phys. Ther.

Sports MA

16 studies
(6 Cohort, 5

Cross-sectional
laboratory studies,

2 Observational
prospective,

2 Exploratory,
1 Correlation study)

asymptomatic females over 18 years old

Relationship between hip
strength

and dynamic lower extremity
valgus,

Relationship between hip
strength and dynamic

lower extremity valgus for the
various tasks

Validity of comparison
between the findings of

research that uses
different kinematic
assessment tasks

• Strength measure (Hand held
dynamometry & isometric testing
unless otherwise stated)
• Kinematic measure

46 Neilson et al.
(New Zealand) 2019 Phys. Ther.

Sports MA

11 studies
(Randomized control

trials and
Clinically controlled

trials)

• Neurologically and physically healthy
• Man and woman
• Adolescents and adults aged 12–65 years
old

Augmented Feedback (AF):
external or

extrinsic feedback given during
practice

RCTs & CCTs: changes
in key

landing biomechanical
parameters

in the AF groups
compared to control
groups without AF

Numerical kinematic and kinetic
parameters reported

47 López et al.
(Spain) 2019 Phys. Ther.

Sports MA

6 studies
(1 experimental trial,

2 randomized
experimental trials, 1

randomized
double-blinded

controlled trial, 1
randomized

assessor-blind,
placebo-controlled trial,

1 three-arm
assessor-blinded

randomized controlled
trial)

Participants aged over 18 years Neurodynamic treatment
No treatment, placebo,
and with other manual

therapy techniques
Hamstring flexibility

Country*: means the location of corresponding author. Abbreviations: SR: Systematic reviews, MA: meta-analysis, RCTs: randomized controlled trials, Non-RCTs: non-randomized controlled trials, NNT:
numbers-needed-to-treat, RRR: relative risk reduction, NA: not applicable.

Appendix B

Table A2. Reporting key components of the systematic review process and meta-analyses by PRISMA guideline.

Section/Topic # Checklist Item—Yes if Reported No (%) of Reports (n = 47)

Title

Title 1 Identify the report as a systematic review, meta-analysis, or both. 47 (100%)

Abstract

Structured summary 2
Provide a structured summary including, as applicable: background; objectives; data sources; study eligibility

criteria, participants, and interventions; study appraisal and synthesis methods; results; limitations;
conclusions and implications of key findings; systematic review registration number.

10 (21.3%)
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Section/Topic # Checklist Item—Yes if Reported No (%) of Reports (n = 47)

Introduction

Rationale 3 Describe the rationale for the review in the context of what is already known. 47 (100%)

Objectives 4 Provide an explicit statement of questions being addressed with reference to participants, interventions,
comparisons, outcomes, and study design (PICOS). 47 (100%)

Methods

Protocol and registration 5 Indicate if a review protocol exists, if and where it can be accessed (e.g., Web address), and, if available,
provide registration information including registration number. 18 (38.3%)

Eligibility criteria 6 Specify study characteristics (e.g., PICOS, length of follow-up) and report characteristics (e.g., years
considered, language, publication status) used as criteria for eligibility, giving rationale. 46 (97.9%)

Information sources 7 Describe all information sources (e.g., databases with dates of coverage, contact with study authors to
identify additional studies) in the search and date last searched. 47 (100%)

Search 8 Present full electronic search strategy for at least one database, including any limits used,
such that it could be repeated. 47 (100%)

Study selection 9 State the process for selecting studies (i.e., screening, eligibility, included in systematic review, and,
if applicable, included in the meta-analysis). 47 (100%)

Data collection process 10 Describe method of data extraction from reports (e.g., piloted forms, independently, in duplicate) and
any processes for obtaining and confirming data from investigators. 47 (100%)

Data items 11 List and define all variables for which data were sought (e.g., PICOS, funding sources) and any assumptions
and simplifications made. 44 (93.6%)

Risk of bias in individual studies 12 Describe methods used for assessing risk of bias of individual studies (including specification of whether this
was performed at the study or outcome level), and how this information is to be used in any data synthesis. 28 (59.6%)

Summary measures 13 State the principal summary measures (e.g., risk ratio, difference in means). 47 (100%)

Synthesis of results 14 Describe the methods of handling data and combining results of studies, if performed, including measures of
consistency (e.g., I2) for each meta-analysis. 47 (100%)

Risk of bias across studies 15 Specify any assessment of risk of bias that may affect the cumulative evidence (e.g., publication bias, selective
reporting within studies). 24 (51.1%)

Additional analyses 16 Describe methods of additional analyses (e.g., sensitivity or subgroup analyses, meta-regression), if
performed, indicating which were pre-specified. 19 (40.4%)
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Section/Topic # Checklist Item—Yes if Reported No (%) of Reports (n = 47)

Results

Study selection 17 Give numbers of studies screened, assessed for eligibility, and included in the review, with reasons for
exclusions at each stage, ideally with a flow diagram. 46 (97.9%)

Study characteristics 18 For each study, present characteristics for which data were extracted (e.g., study size, PICOS, follow-up
period) and provide the citations. 46 (97.9%)

Risk of bias within studies 19 Present data on risk of bias of each study and, if available, any outcome level assessment (see item 12). 28 (59.6%)

Results of individual studies 20 For all outcomes considered (benefits or harms), present, for each study: (a) simple summary data for each
intervention group (b) effect estimates and confidence intervals, ideally with a forest plot. 47 (100%)

Synthesis of results 21 Present results of each meta-analysis performed, including confidence intervals and measures of consistency. 47 (100%)

Risk of bias across studies 22 Present results of any assessment of risk of bias across studies (see Item 15). 24 (51.1%)

Additional analysis 23 Give results of additional analyses, if performed (e.g., sensitivity or subgroup analyses, meta-regression (see
Item 16). 25 (53.2%)

Discussion

Summary of evidence 24 Summarize the main findings including the strength of evidence for each main outcome; consider their
relevance to key groups (e.g., healthcare providers, users, and policy makers). 47 (100%)

Limitations 25 Discuss limitations at study and outcome level (e.g., risk of bias), and at review-level (e.g., incomplete
retrieval of identified research, reporting bias). 47 (100%)

Conclusions 26 Provide a general interpretation of the results in the context of other evidence, and implications for future
research. 47 (100%)

Funding

Funding 27 Describe sources of funding for the systematic review and other support (e.g., supply of data); role of funders
for the systematic review. 10 (21.3%)

Data are number (%) of reports featuring the corresponding item.
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Appendix C. A Total of 47 Included Studies in Reporting Quality Assessment

Al-Mahrouqi MM, MacDonald DA, Vicenzino B, Smith MD. Physical impairments in
adults with ankle osteoarthritis: a systematic review and meta-analysis. J Orthop Sports
Phys Ther. 2018;48:449–459. https://doi.org/10.2519/jospt.2018.7569.

Almeida MO, Davis IS, Lopes AD. Biomechanical differences of foot-strike patterns
during running: a systematic review with meta-analysis. J Orthop Sports Phys Ther.
2015;45:738–755. https://doi.org/10.2519/jospt.2015.6019.

Alsalaheen B, Stockdale K, Pechumer D, Broglio SP, Marchetti GF. A comparative meta-
analysis of the effects of concussion on a computerized neurocognitive test and self-reported
symptoms. J Athl Train. 2017;52:834–846. https://doi.org/10.4085/1062-6050-52.7.05.

Alzahrani H, Mackey M, Stamatakis E, Pinheiro MB, Wicks M, Shirley D. The effec-
tiveness of incidental physical activity interventions compared to other interventions in
the management of people with low back pain: a systematic review and meta-analysis of
randomised controlled trials. Phys Ther Sport. 2019;36:34–42. https://doi.org/10.1016/j.
ptsp.2018.12.008.

Armitano CN, Haegele JA, Russell DM. The use of augmented information for reduc-
ing anterior cruciate ligament injury risk during jump landings: a systematic review. J Athl
Train. 2018;53:844–859. https://doi.org/10.4085/1062-6050-320-17.

Basson A, Olivier B, Ellis R, Coppieters M, Stewart A, Mudzi W. The effectiveness of
neural mobilization for neuromusculoskeletal conditions: a systematic review and meta-
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.7117.

Bullock GS, Faherty MS, Ledbetter L, Thigpen CA, Sell TC. Shoulder range of motion
and baseball arm injuries: a systematic review and meta-analysis. J Athl Train. 2018;53:1190–
1199. https://doi.org/10.4085/1062-6050-439-17.

Bunn PDS, Rodrigues AI, Bezerra da Silva E. The association between the functional
movement screen outcome and the incidence of musculoskeletal injuries: a systematic
review with meta-analysis. Phys Ther Sport. 2019;35:146–158. https://doi.org/10.1016/j.
ptsp.2018.11.011.

Cayco CS, Labro AV, Gorgon EJR. Hold-relax and contract-relax stretching for ham-
strings flexibility: a systematic review with meta-analysis. Phys Ther Sport. 2019 Jan;35:42–
55. https://doi.org/10.1016/j.ptsp.2018.11.001.

Chou LC, Liou TH, Kuan YC, Huang YH, Chen HC. Autologous blood injection for
treatment of lateral epicondylosis: a meta-analysis of randomized controlled trials. Phys
Ther Sport. 2016;18:68–73 https://doi.org/10.1016/j.ptsp.2015.06.002.

Coburn SL, Barton CJ, Filbay SR, Hart HF, Rathleff MS, Crossley KM. Quality of life in
individuals with patellofemoral pain: a systematic review including meta-analysis. Phys
Ther Sport. 2018;33:96–108. https://doi.org/10.1016/j.ptsp.2018.06.006.

Deasy M, Leahy E, Semciw AI. Hip strength deficits in people with symptomatic
knee osteoarthritis: a systematic review with meta-analysis. J Orthop Sports Phys Ther.
2016;46:629–639. https://doi.org/10.2519/jospt.2016.6618.

Den Bandt HL, Paulis WD, Beckwée D, Ickmans K, Nijs J, Voogt L. Pain mechanisms in
low back pain: a systematic review with meta-analysis of mechanical quantitative sensory
testing outcomes in people with nonspecific low back pain. J Orthop Sports Phys Ther.
2019;49:698–715. https://doi.org/10.2519/jospt.2019.8876.

Desjardins-Charbonneau A, Roy JS, Dionne CE, Frémont P, MacDermid JC, Desmeules
F. The efficacy of manual therapy for rotator cuff tendinopathy: a systematic review and
meta-analysis. J Orthop Sports Phys Ther. 2015;45:330–350. https://doi.org/10.2519/jospt.
2015.5455.

Desmeules F, Boudreault J, Roy JS, Dionne C, Frémont P, MacDermid JC. The efficacy
of therapeutic ultrasound for rotator cuff tendinopathy: a systematic review and meta-
analysis. Phys Ther Sport. 2015;16:276–284. https://doi.org/10.1016/j.ptsp.2014.09.004.
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