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ABSTRACT

Background: Systematic reviews with meta-analyses play a critical role in synthesizing
evidence on injury prevention programs in soccer. However, their utility depends on
transparent and complete reporting, as promoted by the PRISMA 2020 guidelines.

Aim: To assess the reporting quality of meta-analyses of randomized controlled trials (RCTs)
on knee and ankle injury prevention programs in soccer players, using the PRISMA 2020
checklist.

Methods: A methodological review was conducted following a preregistered protocol.
Systematic searches in four databases (Scopus, Web of Science, PubMed, Cochrane) identified
eligible meta-analyses including only RCTs on exercise-based prevention of knee or ankle
injuries in soccer players. PRISMA 2020 adherence was evaluated across 52 items using a 3-
point scale.

Results: Five meta-analyses met the inclusion criteria. Overall adherence to PRISMA 2020 was
moderate (mean score=70.38%), with substantial variability across sections. The Title,
Introduction, and Discussion were best reported, while the Abstract and Other Information
sections showed the lowest adherence. Key underreported items included protocol
registration, funding, data availability, and certainty of evidence.

Conclusion: Despite moderate adherence, significant reporting gaps remain in meta-analyses
on soccer injury prevention. Stricter enforcement of PRISMA guidelines is essential to improve
transparency, reproducibility, and the practical impact of evidence syntheses in sports
medicine.

Keywords: Football; PRISMA 2020; Reporting adherence; Systematic review; Sports medicine
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MNEPINHWH

YroBaBpo: Ol CUGTNUATIKEG OIVOOKOTINOELG UE PETA-0vAAUon Stadpapati{ouv KaBopLoTIKO
pOAO OTn CUVOEON TNG ETLOTNUOVIKNG TEKUNPLWONG yla TtV TTPoAnYn TpAUUATIOUWY OTO
nodoodatpo. QoTO00, N AELOTLOTIO KAL N XPNOLLOTNTA TOUC EEQPTWVTAL € LEYAAO BaBuo ano
TNV MAnpotnta Kat tn dtadavela otnv avadopd Twv CTOKEIWY, Owg podlaypadetal anod

T odnyieg PRISMA 2020.

Jkomog: Na afloloynBel n mowdtnta avadopds HETA-AVOAUCEWY TUXALOTIOLNUEVWY
EAEYXOUEVWY SOKLUWY OXETIKA LE TIPOYPAUUOTO TTPOANYNG TPAU LATIOUWY OTO YOVOTO KAL TOV

aotpdyalo o modoodalploTEg, Le Xprion Tng Alotag eAéyxou PRISMA 2020.

M£Bobog:  Alevepynbnke  peBobdoloyikr) avookomnon  PBACEL  TPOEYYEYPAUMEVOU
MPWTOKOA OU. [payupatonolnbnkav ocuoTNUOTIKEG avalnTAoel oe TEOoepLC PBAoEeLg
Sebopévwy (Scopus, Web of Science, PubMed, Cochrane) yla Tov eVvTomniopo Heta-avaAloewv
Tou mepAdppavav amokAeloTikd RCTs pe aoKNOELG TPOANYNC TPOULATIOUWY OTO YOVOTO 1
ToV aoTpayaAo og modoodalploteg. H ouppopdwon npog to PRISMA 2020 afloloynBnke oe

52 emupépouc otolyeia PEow TPLRABULOC KALLOKAG.

AmnoteAéopata: Mévte peta-avaAloelg mAnpoloav ta Kputipla £vtaéng. H ouvoAlkn
ouppopdwan Ue Tig odnyiec PRISMA 2020 ntav petpla (Léon Twun = 70,38%), UE ONOVTLKEG
Sladpopormnotnoslg ava evotnta. Ot evotnteg Tithog, Eloaywyn kat Zulntnon napouaciacov tnv
vPnAdtepn cuppopdwan, evw ot evotnteg MNepidnyn kat AAeg MAnpodopiec epdavicav Ta
xaunAotepa okop. Kpiowa otolyeia 6mwce n kataypadr] Tou mpwtokoAAou, n xpnuatodotnan,
n &taBeopotnta Sedopévwy Kat n ektipnon tng Bepatotntag twv amnodeifewv Atav ocuxva

eAMwg avadepdueva.

Jupnepdopoata: Napd T HETPLA GUVOALKH CUUHOPdWAON, EVTOTIIOVTOL CNUAVTIKA KEVA 0TV
avadopd Kplowwv mMAnpodoplwy oe PeTA-AVOAUOELS YL TNV TPOANYN TPAUUATIOUWY OTO
nodoodalpo. H avotnpotepn sdpapuoyn twv odnytwv PRISMA elval amoapaitntn ya tn
BeAtiwon tng Sladdavelog, TG AVATOPAYWYLLOTNTAG KOl TNG KAWIKAG aflomoinong twv

EUPNUATWY OTN cUYXPOVN OBANTLOTPLK.

Né€erg-kKAewdua: Modododatpo, PRISMA 2020, Iuppdpdwon otnv avadopd, IUCTNUATIKA

avaokomnnon, ABAnTLaTpLKn
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1. Introduction

1.1 Background

Research on sports injury prevention strategies is rapidly growing, constituting a critical
component of sports science (Rebelo et al., 2023; Stephenson et al., 2021). This trend has also
significantly impacted soccer, where medical subjects have emerged as a dominant topic
among review articles on soccer performance analysis (Plakias, 2025). Soccer players are
frequently exposed to intense physiological and biomechanical demands, rendering them
highly susceptible to musculoskeletal injuries (Enright et al., 2020; Godoy et al., 2024; Plakias
et al., 2024). Among these, the knee and ankle joints are consistently reported as the most
common anatomical sites of injury (Al Attar, Khaledi, et al., 2022; Herrero et al., 2014; Lee et
al., 2020). These injuries often result in time-loss from training and competition, substantial
healthcare costs, and long-term consequences for athletic careers and players’ psychological
well-being (Tranaeus et al., 2024; Turnbull et al., 2024).

Given the burden of such injuries, numerous randomized controlled trials (RCTs) have been
conducted to evaluate the efficacy of exercise-based prevention programs targeting these
vulnerable joints (Emery & Pasanen, 2019; van Reijen et al., 2016). To synthesize evidence
from such trials and provide recommendations for best practice, systematic reviews and
meta-analyses serve as the highest level of evidence in the evidence-based hierarchy (Chen &
Chi, 2023; Gelardi et al., 2021; Wallace et al., 2022). However, the utility of these syntheses
depends heavily on the clarity, completeness, and transparency of their reporting (Liberati et
al., 2009; PRISMA, 2020).

To address longstanding concerns over inconsistent or incomplete reporting, the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) Statement was
developed, with the most recent update, PRISMA 2020, offering detailed guidance on how to
report methods and findings in a way that facilitates reproducibility, appraisal, and uptake
(Page, McKenzie, et al., 2021; Page, Moher, et al., 2021). The adherence to its items has
significantly improved the methodological and reporting quality of systematic reviews and for
this reason is frequently recommended in journals' "Instructions to Authors" (Liu et al., 2019;
Sohrabi et al., 2021).

1.2 Literature Review and Research Gap

In several fields of medicine, researchers have sought to evaluate the reporting quality of
systematic reviews using the PRISMA guidelines. For example, Li et al. (2021) assessed the
reporting quality of COVID-19 systematic reviews and found that it needed substantial
improvement, because one item being adequately reported in just 11.95% of studies, seven
items ranging from 25% to 35%, and only six out of the 27 items being adequately reported in
more than 70% of the reviews. Similarly, Nawijn et al. (2019) found that systematic reviews
and meta-analyses in emergency medicine adequately reported a mean of 18 out of 27
PRISMA items, with item-specific adherence rates ranging from 19% to 100% (mean =
69.96%). A slightly higher level of adherence per item (72.5%) was observed in systematic
reviews in craniofacial surgery; however, this may partly reflect the fact that Pidgeon et al.
(2016) only evaluated items deemed applicable to each review.

Other authors have specifically investigated the reporting quality of abstracts of systematic
reviews, finding even lower adherence rates. For instance, Maticic et al. (2019), who analyzed

Institutional Repository - Library & Information Centre - University of Thessaly
01/09/2026 16:57:45 EEST - 216.73.216.156



abstracts of reviews in anesthesiology, reported a median adherence rate of 42% (i.e., 5 out
of 12 items). The majority of included abstracts had total adherence scores below 50%, and
none exceeded 75%. Similarly, in systematic review abstracts in operative dentistry, the mean
adherence per item was 58.5%, with funding reported in 0% and registration in only 10% of
cases (Li et al., 2020).

In the field of sports, we identified only one similar study. Specifically, Cho and Shin (2021)
assessed the reporting quality of systematic reviews and meta-analyses in sports physical
therapy, revealing multiple problematic areas including the abstract, registration, risk of bias
in individual studies and across studies, effect size and variance calculations, additional
analyses, and funding. In addition, Plakias (2025), in a bibliometric analysis, briefly evaluated
meta-analyses within the domain of soccer performance analysis, though this assessment
focused on statistical methodology rather than reporting quality. Therefore, a clear gap exists
in the literature regarding PRISMA-based evaluations of reporting quality in meta-analyses
focused on injury prevention programs in soccer players. Given (a) the rapid growth of RCT-
based research on sports injury prevention strategies, (b) the pivotal role of high-quality meta-
analyses in evidence-based medicine, and (c) the high incidence and serious consequences of
knee and ankle injuries among soccer players, it is essential to assess the adherence of meta-
analyses on knee and ankle injury prevention programs to the PRISMA guidelines.

1.3 Aim of the study

In this context, the present study aimed to assess the reporting quality of meta-analyses of
RCTs investigating knee and ankle injury prevention programs in soccer players, using the
PRISMA 2020 main and abstract checklist. Specifically, this study addressed the following
research questions: (a) To what extent do published meta-analyses adhere to the PRISMA
2020 reporting guidelines? and (b) Which items of the checklist are well reported and which
are underreported? By answering these questions, this study could contribute to identifying
methodological gaps in current meta-analyses in the field of soccer injury prevention,
highlight areas for improvement in reporting transparency, and provide guidance for
researchers, reviewers, and journal editors aiming to enhance the quality and reproducibility
of future systematic reviews with meta-analyses.
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2. Material and methods

2.1. Study Design and Protocol Registration

This study followed a descriptive, cross-sectional methodological review design, focusing on
evaluating the reporting quality of published meta-analyses. The unit of analysis was each
eligible meta-analysis. The protocol was preregistered (date: June 12, 2025) on the Open
Science Framework (OSF) and is publicly accessible at
https://doi.org/10.17605/0SF.I0/N76BD (associated project: osf.io/q7rwz) in accordance
with best practices for transparency and reproducibility in methodological research (Logg &
Dorison, 2021; Yamada, 2018).

2.2. Eligibility Criteria

We included peer-reviewed meta-analyses that met the following criteria:

e Population: Soccer players (male or female, any age group).

e Intervention: Any exercise-based injury prevention program targeting the knee
or ankle joint.

e Comparator: No intervention (standard training).

e OQutcome: Incidence or risk of knee or ankle injury.

e Study design: Meta-analyses that included RCTs only.

e Reporting: Full-text article published in English.

We excluded:

e Reviews without meta-analytical synthesis.

e Reviews focusing on non-soccer athletes or mixed sports without separate data
for soccer.

e Reviews including non-randomized studies or observational designs.

2.3. Search and Selection Process

The search was conducted on June 1st and covered four databases: Scopus, Web of Science,
PubMed, and the Cochrane Library. Based on the predefined eligibility criteria, the search
strategy used combinations of the following terms: soccer OR football, knee OR ankle, injury
OR injuries, randomized controlled trial OR RCT, and meta-analysis. The exact search string
used for each database is presented in Table 1.

Table 1. Detailed search strategies applied across the four databases.

Database Search string

Scopus ( TITLE-ABS-KEY ( meta-analysis OR "meta analysis" OR metaanalysis ) AND TITLE-
ABS-KEY ( "randomized controlled trial" OR rct ) AND TITLE-ABS-KEY

(injury OR injuries ) AND TITLE-ABS-KEY ( ankle OR knee ) AND TITLE-ABS-KEY

( soccer OR football ) )
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https://doi.org/10.17605/OSF.IO/N76BD

Web of
Science

meta-analysis OR "meta analysis" OR metaanalysis (All Fields) and "randomized
controlled trial" OR rct (All Fields) and injury OR injuries (All Fields) and ankle OR
knee (All Fields) and soccer OR football (All Fields)

PubMed

((((meta-analysis OR meta analysis OR metaanalysis) AND (randomized controlled
trial OR rct)) AND (injury OR injuries)) AND (ankle OR knee)) AND (soccer OR
football)

Cohrane

"meta-analysis" OR "meta analysis" OR "metaanalysis" in Title Abstract Keyword
AND "randomized controlled trial" OR "rct" in Title Abstract Keyword AND "ankle"
OR "knee" in Title Abstract Keyword AND "injury" OR "injuries" in Title Abstract
Keyword AND "soccer" OR "football" in Title Abstract Keyword - (Word variations

have been searched)

Articles identified through the initial search, after removal of duplicates, were screened by
title and abstract for relevance. Full-text articles were then assessed to determine eligibility
according to the criteria described above.

2.4. Data Extraction

A structured data extraction form was developed to capture bibliographic details (authors,
year, journal), targeted joint (knee, ankle, or both), number of included RCTs, and use of
PRISMA statement. Each included study was also assessed using PRISMA 2020 across the
domains of Title, Abstract, Introduction, Methods, Results, Discussion, and Other Information
(Page, McKenzie, et al., 2021; Page, Moher, et al., 2021).

Although the PRISMA 2020 statement was published after two of the included meta-analyses
(published in 2015 and 2016), all reviews were assessed using the PRISMA 2020 to ensure
consistency and comparability across studies. While we acknowledge that earlier reviews
could not have adhered to PRISMA 2020 at the time of their publication, many of the core
items in the updated checklist are conceptually consistent with PRISMA 2009 (Liberati et al.,
2009; Moher et al., 2009). We therefore considered it appropriate to apply the most recent
version of the guideline.

The assessment was conducted using both the 27-item PRISMA 2020 checklist and the 12
items from the PRISMA 2020 abstract checklist. The first item of the abstract checklist was
excluded, as it duplicates the first item of the 27-item checklist. Additionally, it is important to
note that some items consisted of sub-items (e.g., 10a, 10b), each of which was evaluated
independently. As a result, the final assessment comprised 52 distinct items (Appendix table
1).

Each of the 52 items was independently scored using a three-point scale, adapted from
previous methodological reviews (Fleming et al., 2013; Pidgeon et al., 2016). This approach
was preferred over the binary scale (adequate vs. no) used by other authors (Li et al., 2020;
Peters et al., 2015), as it provides more detailed information. Specifically, the scale included
the following levels:

e 0=notreported,
e 1 =partially reported/incomplete,
e 2 =fully reported/adequately detailed.

10

Institutional Repository - Library & Information Centre - University of Thessaly
01/09/2026 16:57:45 EEST - 216.73.216.156



Item-level scores were summed to compute a total reporting quality score for each meta-
analysis (maximum = 2 x 52 = 104 points). Reporting adherence was also analyzed separately
for each PRISMA item (maximum per item = 2 x 5 = 10). Finally, the mean item scores for each
PRISMA section (Title, Abstract, Introduction, Methods, Results, Discussion, Other
Information) were also calculated for each meta-analysis.

In addition to the main reporting quality assessment, an exploratory visualization was
conducted to examine potential relationships between total PRISMA adherence scores and
selected characteristics of the included meta-analyses. In particular, a scatterplot was
generated in Power Bl (Office 365, Microsoft Corporation, Redmond, WA, USA, Power BI
Desktop 2025). Power Bl is a data visualization and analytics tool commonly used for the
graphical representation and exploration of quantitative data (Becker & Gould, 2019; Plakias
et al., 2023).

2.5. Ethics

Ethical approval was not required for this study, as it involved the analysis of data extracted
exclusively from previously published meta-analyses. No individual patient data was collected
or analyzed. The study did not involve human participants, interventions, or identifiable
personal information.
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3. Results

3.1 Study Selection

A total of 58 meta-analyses were retrieved from the four databases, of which six were
duplicates. The remaining 52 studies were screened by title and abstract based on the
predefined inclusion and exclusion criteria. Based on this screening, nine articles were
deemed eligible for full-text assessment. Ultimately, three articles were excluded because
they included athletes from other sports in addition to soccer (Huang et al., 2020; Rivera et
al., 2017; Yoo et al., 2010) and one because it was only a systematic review, without a meta-
analysis (Alhazmi et al., 2025). As a result, five systematic reviews with meta-analyses were
included in the present methodological review (Al Attar, Ghulam, et al., 2022; Al Attar,
Khaledi, et al., 2022; Grimm et al., 2016; Grimm et al., 2015; Magafia-Ramirez et al., 2024).
The entire article selection process is illustrated in the flow diagram (Figure 1).

‘7 Identification of studies via databases and registers ’

g Records identified from: Records removed before
1= Scopus (n = 19) screening.
g Web of Science (n = 26) > Duplicate records
= PubMed (n = 5) removed (n = 6)
3 Cohrane (n = 8)
| SR
v
(o)
Records screened Records excluded
(n=52) (n=43)
v
Reports sought for retrieval | Reports not retrieved
2 (n=9) "l (n=9)
=
g
3 v
Reports assessed for eligibility Reports excluded:
(n=9) They also included athletes
from sports other than soccer
(n=3)
Only systematic review,
without meta-analysis (n=1)
—
v

Studies included in review
(n=5)

Included

Figure 1. PRISMA 2020 flow diagram illustrating the study selection process.

3.2 Characteristics of Included Meta-analyses

Table 2 presents the characteristics of the meta-analyses included in our study, arranged in
chronological order of publication. As shown in the table, three out of the five reviews focused
on the knee (two on the ankle). Three of the five reviews followed the PRISMA 2020
guidelines, while the remaining two adhered to PRISMA 2009. The number of RCTs included
in each meta-analysis ranged from nine to eleven.
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Table 2. Characteristics of the meta-analyses included in the study, arranged in chronological
order of publication.

ID Authors Year Journal(Impactfactor) Joint In;i;'_:_j:d PRISMA

. The American Journal of
1 Grimm et al. 2015 Sports Medicine (4.2) Knee 9 2009

2 Grimmetal. 2016 |elournalofBoneand . 44 2009
Joint Surgery (4.4)

Journal of Physiotherapy

3 Al Attar et al. 2022 (9.7)

Ankle 9 2020

4 AlAttaretal, 2022 SokineticsandExercise 9 2020
Science (0.6)

Magana- Journal of Science and
Ramirez et al. 2024 Medicine in Sport (3.0) Knee 11 2020

3.3 PRISMA Adherence

Table 2 of the Appendix presents the scoring outcomes of the reporting quality assessment
for the five included meta-analyses based on 52 distinct PRISMA 2020 items. Each item
corresponds to a specific element of the PRISMA checklist and is grouped by manuscript
section (e.g., Title, Abstract, Introduction, Methods, Results, Discussion, Other Information).
For each item, individual scores from the five meta-analyses are reported, along with the total
score per item and the average score per section. At the bottom, total reporting scores for
each paper are also shown. Figure 2 visually presents the total score for each PRISMA item.
Items belonging to the same section are shown in the same color, while different sections are
represented by different colors.

Section #Title = Abstract ®Introduction ®@Methods @ Results @ Discussion ® Other information

Total score per item

Item

Figure 2. Distribution of total adherence scores (0—10) for each individual PRISMA 2020 item,
with color-coded grouping by checklist section.

Overall, reporting adherence varied substantially across both individual items and sections.
The highest mean section score was observed in the Title section (mean = 10.00), followed
closely by the Introduction (mean = 9.50) and Discussion (mean = 9.00) sections. In contrast,
the Other Information section demonstrated the lowest adherence (mean = 4.83), with
several items such as funding, competing interests, and data availability often being omitted
or only partially addressed.
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The Methods and Results sections yielded intermediate mean scores (7.47 and 7.45,
respectively), although several sub-items within these sections (e.g., risk of bias due to missing
results, certainty of evidence) were inconsistently reported. The Abstract section showed
moderate adherence (mean = 5.73), with variation in the completeness of reporting across
individual abstract components.

Total reporting quality scores per paper ranged from 63 to 83 out of a maximum 104
(mean=73.2, standard deviation=7.33). Therefore, the average reporting adherence of the five
articles was (73.2/104)*100%=70.38%. Finally, the items that were not reported at all in any
of the five articles were 2.11 and 24c, while items 2.12, 15, and 22 were reported in only one
article.

The scatterplot of Figure 3 illustrates the relationship between the impact factor of the
publishing journal (x-axis) and the total PRISMA adherence score of each meta-analysis (y-
axis). The color of each point indicates whether the meta-analysis followed PRISMA 2009
(blue) or PRISMA 2020 (green). The size of each bubble reflects the recency of the study,
calculated as 2025 minus the year of publication. The red number inside each gray label
represents the study ID as referenced in Table 2. A visual inspection of Figure 3 suggests that
meta-analyses adhering to the PRISMA 2020 guidelines generally achieved higher total
reporting scores than those using PRISMA 2009. Furthermore, there appears to be a modest
positive trend between journal impact factor and reporting quality. However, no consistent
pattern was observed in relation to publication recency.

PRISMA ©2009 €2020

5

70 2

Total score of each meta-analysis

Impact factor

Figure 3. Relationship between journal impact factor and total PRISMA adherence score for
each included meta-analysis.
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4. Discussion

4.1. Overview of the Main Findings

This methodological review evaluated the reporting quality of five meta-analyses on knee and
ankle injury prevention programs in soccer players using the PRISMA 2020 checklist. The
overall adherence was moderate (70.38%), with notable variation across checklist items and
sections. While the Title, Introduction, and Discussion were generally well reported,
significant deficiencies were observed in the Abstract and Other Information sections. The
Methods and Results sections demonstrated intermediate levels of adherence. Several critical
items, such as funding disclosures, data availability, and assessments of evidence certainty,
were consistently underreported or omitted entirely. These findings highlight ongoing
challenges in transparent and complete reporting, even in high-level evidence syntheses
within sports medicine.

4.2. Adherence of Meta-Analyses to the PRISMA 2020 Guidelines

The overall adherence of the included meta-analyses to the PRISMA 2020 reporting guidelines
was moderate (mean = 70.38%). This finding aligns with previous studies in related fields, such
as craniofacial surgery (Pidgeon et al., 2016), emergency medicine (Nawijn et al., 2019), and
sports physical therapy (Cho & Shin, 2021), where adherence ranged from approximately 70%
to 75%. By contrast, COVID-19-related systematic reviews evaluated by Li et al. (2021)
demonstrated substantially lower adherence (mean of 14 out of 27 PRISMA items), likely due
to the urgency and volume of publications during the pandemic, which prioritized rapid
dissemination over strict compliance with reporting guidelines.

Notably, even meta-analyses published after the release of PRISMA 2020 did not consistently
comply with the updated items. In our review, adherence scores ranged from 68% to 83%,
suggesting that journal policies and editorial practices may play a key role in how strictly
PRISMA compliance is enforced. This observation is supported by Fleming et al. (2013), who
found that PRISMA adherence was significantly associated with both the journal of publication
and the number of contributing authors. Moreover, reviews published in the Cochrane
Database of Systematic Reviews achieved significantly higher PRISMA scores than those
published in conventional journals.

Finally, it is important to recognize that reporting quality, as defined by PRISMA, is only one
aspect of a high-quality systematic review with meta-analysis. Fleming et al. (2014) warned
that excessive reliance on PRISMA may lead reviewers to overlook other methodological
standards, such as MOOSE for observational studies, QUADAS-2 for diagnostic accuracy
studies, or AMSTAR for evaluating methodological quality. They also emphasized the value of
involving methodologists and including a meta-analysis, both of which were associated with
more appropriate guideline use.

In parallel, Basile et al. (2025) argued that the credibility of a meta-analysis depends not only
on reporting practices but also on fundamental methodological considerations, such as the
quality of the primary studies, the biological plausibility of the research question, the level of
heterogeneity, and the application of robust statistical methods, including meta-regression,
trial sequential analysis, and individual participant data (IPD) synthesis. They also highlighted
that methodological flaws, such as the inclusion of low-quality studies or failure to address
publication bias, can significantly compromise the validity of the results.
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4.3. Well-Reported and Underreported PRISMA Sections and Items

The detailed assessment of individual PRISMA items revealed substantial variability in
reporting completeness across the five included meta-analyses. Section-wise, the Abstract
and Other Information domains demonstrated the lowest average adherence scores. Similarly
low compliance for Abstract items (approximately 42%) was also reported by Peters et al.
(2015) and Maticic et al. (2019), who evaluated the reporting quality of systematic review
abstracts using the 12-item PRISMA-A checklist. One potential explanation may be the strict
word limits imposed by many journals on abstracts, which constrain authors from fully
addressing all required elements. This raises the question of whether journal editors should
reconsider such restrictive practices, especially if they concurrently expect authors to comply
with PRISMA standards. Alternatively, it may be worth revisiting the PRISMA-A checklist itself
for specific items. For instance, Item 3 ("Specify the inclusion and exclusion criteria for the
review") could be refined to include the word "main," as expecting a complete list of criteria
in an abstract may be excessive, particularly when this information typically occupies an entire
table in the main text of the article.

As for the rest sections, Other Information was newly introduced in the PRISMA 2020 update
and was not present in the 2009 version. Li et al. (2023), who evaluated systematic reviews
using the updated PRISMA 2020, also found low compliance for this section (mean adherence
=50.77%), supporting the results of the present review. In contrast, adherence was generally
high in the Introduction and Discussion sections, and moderate in the Methods and Results
sections, patterns consistent with previous PRISMA evaluations (Cho & Shin, 2021; Fleming et
al., 2013; Li et al., 2023; Nawijn et al., 2019; Peters et al., 2015; Pidgeon et al., 2016).

A more granular item-level analysis revealed that within the Abstract, the least reported
elements were those pertaining to limitations, funding, registration, eligibility criteria,
information sources, and risk of bias. Similar deficiencies were noted by both Maticic et al.
(2019) and Peters et al. (2015) in their respective assessments. However, Peters et al. (2015)
observed that Cochrane reviews exhibited better abstract reporting overall, with deficiencies
mainly limited to the reporting of risk of bias, funding, and registration.

Regarding the main text of the meta-analyses, the most underreported items (scoring below
5 on the 0-10 scale) were those related to: (a) methods used to prepare or process data; (b)
assessment of the certainty of evidence; (c) listing and explaining excluded studies that initially
appeared eligible; (d) describing any protocol deviations or amendments; and (e) availability
of data, code, and materials. Interestingly, the items related to risk of bias were well reported
across all five meta-analyses in this review. This contrasts with prior findings, where significant
gaps in reporting these items were identified (Cho & Shin, 2021; Fleming et al., 2013; Li et al.,
2023; Li et al., 2021; Nawijn et al., 2019; Pidgeon et al., 2016). A plausible explanation may be
that those prior studies included both systematic reviews with and without meta-analysis,
whereas the current review focused exclusively on meta-analyses.

Taken together, these findings suggest that while authors generally strive to meet PRISMA
requirements, and often succeed to a satisfactory extent, critical elements tied to
transparency, reproducibility, and methodological appraisal (e.g., funding sources, protocol
registration, data availability, and certainty of evidence) are frequently overlooked. Improving
these aspects is essential to enhance the trustworthiness, interpretability, and overall
scientific value of systematic reviews and meta-analyses in the field of sports medicine.
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4.4. Strengths and Limitations of the Present Review

This study has several strengths. To our knowledge, it is the first methodological review
specifically evaluating the reporting quality of meta-analyses on knee and ankle injury
prevention programs in soccer players using the updated PRISMA 2020 checklist.
Furthermore, a comprehensive and reproducible search strategy was applied across four
major databases, and all included studies were systematically assessed using a detailed 52-
item framework derived from the main and abstract PRISMA 2020 checklists.

Nonetheless, this review has certain limitations. The sample size was limited to five eligible
meta-analyses, reflecting the relative scarcity of such studies in the specific domain of soccer
injury prevention. Unlike previous studies that employed inferential statistics to explore
associations between reporting quality and bibliometric characteristics (Tounakaki et al.,
2020), the present review did not apply formal statistical testing due to the very limited
sample size (n = 5). Instead, an exploratory scatterplot was generated to visually examine
potential trends between the PRISMA total score of each meta-analysis and selected variables,
including year of publication, PRSMA version, and the impact factor of the publishing journal.
While these visualizations offer preliminary insights, they should be interpreted with caution
and not considered as evidence of statistical associations. Additionally, two of the included
reviews were published before the release of PRISMA 2020; although the use of the updated
checklist ensured consistency, it may have introduced a conservative bias in their scoring.
Finally, the study assessed only the reporting quality and not the underlying methodological
rigor or risk of bias of the included meta-analyses, which may also impact their utility in
evidence-based decision-making.

4.5. Practical Implications and Directions for Future Research

The findings of this review underscore the importance of improving adherence to PRISMA
reporting standards in meta-analyses addressing injury prevention in soccer. Transparent and
comprehensive reporting facilitates critical appraisal, replication, and uptake of evidence into
clinical practice and policy. Key elements, such as protocol registration, funding statements,
data availability, and assessments of evidence certainty, should be routinely included, as their
absence compromises both the credibility and usability of the research.

Importantly, poor adherence to PRISMA reporting standards does not merely reflect a
methodological shortcoming, it can have clinical consequences (Nawijn et al., 2019; Wichman
et al., 2021). When systematic reviews and meta-analyses lack transparency in areas such as
protocol registration, funding disclosures, or certainty of evidence, clinicians and policy-
makers may be misled by incomplete or selectively reported findings (Jin et al., 2018; Sohrabi
et al.,, 2021). This can influence decision-making regarding injury prevention programs,
potentially leading to the implementation of ineffective or suboptimal strategies. In fields like
sports medicine, where evidence is directly translated into athlete care and training protocols,
such gaps may result in missed opportunities for injury reduction or even unintended harms
(Ardern et al., 2022). Therefore, enhancing reporting quality is not just a matter of academic
rigor but a prerequisite for safe and effective clinical translation.

Future research should aim to: (a) increase awareness and enforcement of PRISMA 2020
guidelines among authors, reviewers, and journal editors in the field of sports medicine; (b)
examine the methodological quality and risk of bias of existing meta-analyses in addition to
their reporting quality; and (c) expand the scope of reporting quality assessments to other
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injury sites, sports, or populations. Journals can contribute to these efforts by explicitly
requiring PRISMA compliance in their submission guidelines and providing authors with tools
or checklists to assist during manuscript preparation. Finally, replication of a similar review
with a larger sample could confirm current patterns and inform targeted interventions to

improve reporting practices.
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5. Conclusions

This methodological review assessed the reporting quality of meta-analyses on knee and ankle
injury prevention programs in soccer players using the PRISMA 2020 statement. Overall, the
findings indicate moderate adherence to PRISMA guidelines, with substantial variation across
checklist items and manuscript sections. While certain components, such as the Title,
Introduction, and Discussion, were generally well reported, critical elements related to
transparency, such as protocol registration, funding disclosures, data availability, and
certainty of evidence, were frequently underreported or omitted altogether.

These results underscore the ongoing need for improved reporting practices in meta-analyses
within sports medicine. Researchers are encouraged to systematically apply the PRISMA 2020
checklist throughout all stages of manuscript preparation, while journal editors and reviewers
should enforce adherence as part of the peer review process. Enhancing reporting quality is
not only essential for ensuring the reproducibility and trustworthiness of evidence syntheses
but also for facilitating their translation into effective injury prevention strategies in soccer.

Future efforts should expand the scope of PRISMA-based evaluations to include other types
of injuries and sports, as well as assess the methodological quality alongside reporting quality.
Ultimately, strengthening both the conduct and reporting of meta-analyses can contribute to
more informed, evidence-based decision-making in sports health and performance contexts.
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Appendix

Appendix table 1. Full list of PRISMA 2020 items included in the evaluation of reporting

quality.
SECTION SUB-SECTION | NUMBER | ITEM
TITLE Title 1 Identify the report as a systematic review.
ABSTRACT o Prqwdg an explicit stgtement of the main
Objectives 2.2 objective(s) or question(s) the review
Background
addresses.
Eligibility 23 Specify the inclusion and exclusion criteria
criteria ' for the review.
Specify the information sources (e.g.
Information o4 databases, registers) used to identify
ABSTRACT sources ' studies and the date when each was last
Methods searched.
. . Specify the methods used to assess risk of
Risk of bias 25 | pias in the included studies.
Synthesis of 26 Specify the methods used to present and
results ' synthesise results.
Give the total number of included studies
Included . .
) 2.7 and participants and summarise relevant
studies S .
characteristics of studies.
Present results for main outcomes,
ABSTRACT preferably indicating the number of
Results included studies and participants for
Synthesis of 28 each. If meta-analysis was done, report
results ' the summary estimate and
confidence/credible interval. If comparing
groups, indicate the direction of the effect
(i.e. which group is favoured).
Provide a brief summary of the limitations
Limitations of 29 of the evidence included in the review (e.g.
ABSTRACT evidence ' study risk of bias, inconsistency and
Discussion imprecision).
Interpretation 210 Provide a ggneral mter.pretgtlo.n of the
results and important implications.
Funding 211 Spemfy the primary source of funding for
ABSTRACT the review.
Other i i i -
Registration 212 Provide the register name and registration
number.
INTRODUCTION | Rationale 3 Describe the.ra.tlonale for the review in the
context of existing knowledge.
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Objectives

Provide an explicit statement of the
objective(s) or question(s) the review
addresses.

METHODS

Eligibility
criteria

Specify the inclusion and exclusion criteria
for the review and how studies were
grouped for the syntheses.

Information
sources

Specify all databases, registers, websites,
organisations, reference lists and other
sources searched or consulted to identify
studies. Specify the date when each
source was last searched or consulted.

Search
strategy

Present the full search strategies for all
databases, registers and websites,
including any filters and limits used.

Selection
process

Specify the methods used to decide
whether a study met the inclusion criteria
of the review, including how many
reviewers screened each record and each
report retrieved, whether they worked
independently, and if applicable, details of
automation tools used in the process.

Data
collection
process

Specify the methods used to collect data
from reports, including how many
reviewers collected data from each report,
whether they worked independently, any
processes for obtaining or confirming data
from study investigators, and if applicable,
details of automation tools used in the
process.

Data items

10a

List and define all outcomes for which
data were sought. Specify whether all
results that were compatible with each
outcome domain in each study were
sought (e.g. for all measures, time points,
analyses), and if not, the methods used to
decide which results to collect.

10b

List and define all other variables for which
data were sought (e.g. participant and
intervention characteristics, funding
sources). Describe any assumptions made
about any missing or unclear information.
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Study risk of
bias
assessment

11

Specify the methods used to assess risk of
bias in the included studies, including
details of the tool(s) used, how many
reviewers assessed each study and
whether they worked independently, and if
applicable, details of automation tools
used in the process.

Effect
measures

12

Specify for each outcome the effect
measure(s) (e.g. risk ratio, mean
difference) used in the synthesis or
presentation of results.

Synthesis
methods

13a

Describe the processes used to decide
which studies were eligible for each
synthesis (e.g. tabulating the study
intervention characteristics and
comparing against the planned groups for
each synthesis (item #5)).

13b

Describe any methods required to prepare
the data for presentation or synthesis,
such as handling of missing summary
statistics, or data conversions.

13c

Describe any methods used to tabulate or
visually display results of individual
studies and syntheses.

13d

Describe any methods used to synthesize
results and provide a rationale for the
choice(s). If meta-analysis was performed,
describe the model(s), method(s) to
identify the presence and extent of
statistical heterogeneity, and software
package(s) used.

13e

Describe any methods used to explore
possible causes of heterogeneity among
study results (e.g. subgroup analysis,
meta-regression).

13f

Describe any sensitivity analyses
conducted to assess robustness of the
synthesized results.

Reporting bias
assessment

14

Describe any methods used to assess risk
of bias due to missing results in a
synthesis (arising from reporting biases).

Certainty
assessment

15

Describe any methods used to assess
certainty (or confidence) in the body of
evidence for an outcome.
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Study

16a

Describe the results of the search and
selection process, from the number of
records identified in the search to the
number of studies included in the review,
ideally using a flow diagram.

selection

16b

Cite studies that might appear to meet the
inclusion criteria, but which were
excluded, and explain why they were
excluded.

Study

characteristics

17

Cite each included study and present its
characteristics.

studies

Risk of bias in

18

Present assessments of risk of bias for
eachincluded study.

studies

Results of
individual

19

For all outcomes, present, for each study:
(a) summary statistics for each group
(where appropriate) and (b) an effect
estimate and its precision (e.g.
confidence/credible interval), ideally using
structured tables or plots.

RESULTS

20a

For each synthesis, briefly summarise the
characteristics and risk of bias among
contributing studies.

Results of
syntheses

20b

Present results of all statistical syntheses
conducted. If meta-analysis was done,
present for each the summary estimate
and its precision (e.g. confidence/credible
interval) and measures of statistical
heterogeneity. If comparing groups,
describe the direction of the effect.

20c

Present results of all investigations of
possible causes of heterogeneity among
study results.

20d

Present results of all sensitivity analyses
conducted to assess the robustness of the
synthesized results.

biases

Reporting

21

Present assessments of risk of bias due to
missing results (arising from reporting
biases) for each synthesis assessed.

Certainty of
evidence

22

Present assessments of certainty (or
confidence) in the body of evidence for
each outcome assessed.

DISCUSSION Discussion

23a

Provide a general interpretation of the
results in the context of other evidence.
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23b

Discuss any limitations of the evidence
included in the review.

23c

Discuss any limitations of the review
processes used.

23d

Discuss implications of the results for
practice, policy, and future research.

OTHER
INFORMATION

Registration
and protocol

24a

Provide registration information for the
review, including register name and
registration number, or state that the
review was not registered.

24b

Indicate where the review protocol can be
accessed, or state that a protocol was not
prepared.

24c

Describe and explain any amendments to
information provided at registration or in
the protocol.

Support

25

Describe sources of financial or non-
financial support for the review, and the
role of the funders or sponsors in the
review.

Competing
interests

26

Declare any competing interests of review
authors.

Availability of

data, code and

other
materials

27

Report which of the following are publicly
available and where they can be found:
template data collection forms; data
extracted from included studies; data
used for all analyses; analytic code; any
other materials used in the review.

Appendix table 2. Reporting quality scores of the five included meta-analyses across 52
PRISMA 2020 items.
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Total Mean
Section Item ID1 ID 2 ID3 ID4 ID5 | score per per
item section
TITLE 1 2 2 2 2 2 10 10.00
ABSTRACT 2.2 2 2 2 2 2 10
Background
2.3 1 1 1 1 1 5
ABSTRACT 2.4 1 2 0 1 1 5 5.73
Methods 2.5 2 2 0 0 0 4
2.6 1 2 2 1 1 7
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ABSTRACT 2.7 2 2 2 1 1 8

Results 2.8 2 2 2 2 2 10
ABSTRACT 2.9 0 1 0 0 1 2
Discussion 2.10 2 2 2 2 2 10
ABSTRACT 2.11 0 0 0 0 0 0
Other 2.12 0 0 2 0 0 2
3 2 2 1 2 2 9

INTRODUCTION 9.50
4 2 2 2 2 2 10
5 2 2 2 2 2 10
6 2 2 1 2 2 9
7 2 2 2 1 2 9
8 2 2 2 1 2 9
9 2 2 2 1 2 9
10a 1 1 1 1 1 5
10b 1 1 2 1 1 5
11 2 2 2 1 2 9

METHODS 12 2 2 2 2 2 10 7.47
13a 1 1 2 1 1 6
13b 0 1 1 1 1 4
13c 1 2 2 2 2 10
13d 2 2 2 2 2 10
13e 0 0 2 1 2 5
13f 1 2 0 1 2 6
14 2 2 1 2 2 9
15 0 0 0 0 2 2
16a 2 2 2 2 2 10
16b 0 1 2 1 0 4
17 2 2 2 2 2 10
18 2 2 2 1 2 9

RESULTS 19 2 2 2 1 2 9 7.45
20a 2 2 2 1 2 9
20b 2 2 2 2 2 10
20c 0 0 2 1 2 5
20d 1 2 0 0 2 5
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21 2 2 1 2 2 9
22 0 0 0 0 2 2
23a 2 2 2 2 2 10
23b 2 2 2 2 2 10
DISCUSSION 9.00
23c 2 1 1 1 1 6
23d 2 2 2 2 2 10
24a 0 0 2 2 2 6
24b 0 0 2 2 2 6
OTHER 24c 0 0 0 0 0 0 183
INFORMATION 25 1 0 2 1 1 5
26 2 0 2 2 2 8
27 0 0 2 0 2 4
Total score per paper 68 72 78 65 83
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