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Introduction CrossFit® applies constantly varied functional movements at high
intensity and can improve fitness, yet injury risk remains a concern. This systematic
review examined the relationship between CrossFit participation and musculoskeletal
injuries in practitioners and athletes.

Methods A systematic search identified 457 records. After screening titles, publica-
tion date, and language, 413 were excluded. Of 44 remaining, 30 failed eligibility (9
non-CrossFit populations, 3 conference abstracts, 1 case report, 7 duplicates, 6
systematic reviews, 4 narrative reviews). Fourteen studies were eligible: four met
the inclusion criteria for qualitative synthesis. Publication years ranged from 2019 to
2023.

Results Included studies reported a lower proportion of upper- and lower-limb
musculoskeletal injuries among participants practicing CrossFit in conjunction with
resistance training, suggesting a possible protective effect of combining training
modalities. Physiotherapy emerged as central to rehabilitation and secondary preven-
tion among CrossFit practitioners. Comparative distributions of injury by body region
across samples showed the following proportions: shoulder (28.7% vs 20.51%), lumbar
spine (15.8% vs 19.65%), and knee (8.3% vs 12.82%). These data indicate that the
shoulder and lumbar spine are prominent sites of injury, with variability across cohorts.
Conclusion Evidence from recent studies suggests that integrating resistance train-
ing with CrossFit and ensuring access to physiotherapy may reduce injury burden and
support safe participation. Shoulders and the lumbar spine appear to be the most
frequently affected regions. Additional high-quality research is needed to clarify causal
pathways, refine prevention strategies, and determine the effectiveness of targeted
interventions across different CrossFit populations and training contexts.

with its practice. The CrossFit program is based on principles
such as exercise variability, high-intensity training, and

CrossFit has gained popularity as a training program functional movements. Its main goal is to enhance various
designed to improve overall physical conditioning and pro-  physical capacities of the human body, including cardiore-
mote health. However, this rise in popularity has also  spiratory endurance, strength, power, speed, coordination,
brought growing concern regarding injuries associated flexibility, agility, balance, and accuracy.'?
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The inherent demands of CrossFit, particularly its
high-intensity and diverse exercise protocols, may predis-
pose participants to a range of injuries. Consequently,
understanding and mitigating these risks is critical. Two
primary strategies have been emphasized in this context:
load management and preventive interventions. Load man-
agement involves the careful regulation of training varia-
bles such as intensity, duration, and frequency to prevent
overtraining and injury. Preventive interventions focus on
targeted activities designed to strengthen musculature,
enhance flexibility, and correct faulty movement patterns,
thereby reducing the likelihood of musculoskeletal
injuries.>4

In response to the significant growth in CrossFit partici-
pation worldwide, numerous epidemiological studies
have investigated injury patterns related to this modality
across diverse geographical regions, including Italy,” Bra-
zil,®~? the Netherlands,'? Portugal,'’~'2 France, ' the United
States'2 1415 South Africa,'® Costa Rica,'” Spain,'® Greece,'®
among others.?%2! However, despite this expanding body of
research, there remains a clear need for more comprehensive
and standardized data to better characterize the incidence,
types, and locations of musculoskeletal injuries in CrossFit
practitioners.

In that context, we designed a systematic review to
examine the relationship between CrossFit participation
and musculoskeletal injuries among both recreational prac-
titioners and competitive athletes. The present study is
motivated by the paramount importance of ensuring the
health and safety of CrossFit athletes. By elucidating the
most prevalent musculoskeletal injuries, their character-
istics, and current treatment approaches, this research aims
to inform evidence-based prevention strategies. Ultimately,
such efforts will support practitioners in safely maximizing
the benefits of CrossFit training while minimizing injury
risk.

Methods

Protocol and Registration

This systematic review followed the Preferred Reporting
Items for Systematic Reviews and Meta-Analyses (PRISMA
2020) guidelines.??> The protocol was prospectively regis-
tered on the Open Science Framework (OSF) (DOI: [insert
DOI here]) to ensure transparency and reproducibility.

Research Question

Guided by the PICOS framework, we asked: What is the
incidence, types, anatomical locations, and treatments of
musculoskeletal injuries in individuals practicing CrossFit
compared with other exercise modalities, according to ran-
domized and non-randomized controlled studies? Popula-
tion: individuals practicing CrossFit; Intervention/Exposure:
participation in CrossFit training; Comparison: within-pop-
ulation description and, when available, comparisons with
other exercise modalities; Outcomes: incidence, type, ana-
tomical location, and treatment of musculoskeletal injuries;
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Study design: randomized controlled trials and non-ran-
domized controlled studies.

Eligibility Criteria

Inclusion: Original quantitative, qualitative, or mixed-meth-
ods studies addressing musculoskeletal injuries in CrossFit
practitioners, in any language and without date limits, with
full-text available.

Exclusion: Reviews (systematic or narrative), meta-analy-
ses, case reports, conference abstracts, editorials/letters, and
studies not focused on CrossFit practitioners. Reference lists of
included studies were hand-searched for additional records.

Information Sources and Search Strategy

A comprehensive search was conducted in PubMed (MED-
LINE), Scopus, Embase, and Web of Science Core Collection
from inception to January 2024. The strategy combined
controlled terms and keywords using Boolean operators:
(“CrossFit”) AND (“musculoskeletal injuries” OR “injuries”
OR “athletic injuries” OR “high-intensity functional train-
ing”). No language or date filters were applied.

Study Selection

Records were imported into Mendeley Desktop v1.19.8;
duplicates were removed. Two reviewers independently
screened titles/abstracts and then full texts against the
eligibility criteria. Disagreements were resolved by discus-
sion or adjudication by a third reviewer. A PRISMA 2020 flow
diagram summarizes study selection.

Data Extraction

Two reviewers independently extracted data using a
piloted form: author/year; sample size, sex, and age; study
design/setting; incidence, type, and anatomical location of
injuries; and treatment modalities. Authors were not con-
tacted for missing data.

Quality Assessment

Methodological quality and risk of bias were independently
appraised using the Quality Assessment Tool for Observa-
tional Cohort and Cross-Sectional Studies.'* Studies meeting
>50% of criteria were considered acceptable quality; dis-
agreements were resolved by consensus.

Data Synthesis

Given heterogeneity in designs, outcome definitions, and
measures, a narrative synthesis was performed. Key out-
comes (injury incidence, types, affected regions, and treat-
ments) were summarized to characterize musculoskeletal
injuries associated with CrossFit practice.

Results

A total of 457 records were identified; after screening and
eligibility assessment, 4 studies were included in this review
(=Fig. 1). The included articles were published between
2019 and 2023.



Study Characteristics

Study features are summarized in =Table 1. Three studies
(75%) were retrospective; one (25%) was an epidemiological
observational study.'*'®1° Three studies collected injury
data via online questionnaires, and one used an in-person
questionnaire administered to CrossFit practitioners in
southern Portugal.’

Participant Characteristics

Across studies, 2,562 CrossFit practitioners and athletes were
included (1,640 men; 922 women), aged 18-59 years. Per-study
sample sizes by sex ranged from 183 to 1,224 participants.

Injury Incidence

Reported incidence rates of musculoskeletal injury were
78.0%, 44.0%, 74.0%, and 39.0%, respectively'"141® corre-
sponding to ~3.6 injuries per 1,000 hours of exposure.
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Nature, Type, and Location of Injuries

The most frequently affected region was the scapulohumeral
(shoulder) complex (29.1%, n=30), followed by the back
(17.5%) and the knee (15.5%).'8 By diagnosis, muscle injuries
(51.3%) and tendinopathies (49.6%) predominated, followed
by joint injuries (26.6%), mainly involving the shoulder
(31.4%), lumbar region (18.3%), and knee (17.4%).1°

Injury Treatment

Surgical management was infrequently required. Most stud-
ies reported physiotherapy as the primary treatment, fol-
lowed by medication and alternative therapies.

Study Quality and Limitations

All included studies met at least 50% of STROBE (Strength-
ening the Reporting of Observational Studies in Epidemiolo-
gy) criteria, indicating acceptable reporting yet underscoring

Identification of studies via databases and registers
Records identified from: Records removed before
8 PubMed (n = 21) SETRAINT.
« .
sg SCOPUS (n = 392) Duplicate records removed
T (n=44)
§ EMBASE (n = 35)
Total Registers (n = 457)
!
Records screened Records excluded
—>
(n=413) (n=373)
Reports sought for retrieval Reports not retrieved
o '
g (n = 40) (n=13)
c
o
: I
(7]
Reports assessed for eligibility Reports excluded:
—_—
(n=27) Wrong Study Design (n = 11)
Wrong Population (n = 9)
Wrong Type of Publication (n
=3)
N/
- Studies included in review
(]}
£ (n=4)
[%}
=

Fig. 1 Prisma Flowchart Diagram for study identification and selection.
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the need for more detailed methodological descriptions.
Heavy reliance on self-reported injuries raises concerns
about response accuracy and highlights the need to develop
and validate population-specific instruments. Most studies
were retrospective, and few provided detailed accounts of
treatment approaches. Prospective studies are recom-
mended to better evaluate interventions and treatment
strategies among CrossFit practitioners and to strengthen
causal inference in this field.

Discussion

This systematic review highlights several key findings re-
garding the epidemiology of musculoskeletal injuries in
CrossFit practitioners. One of the most noteworthy results
is the lower incidence of upper and lower limb injuries
among participants who engaged in CrossFit alongside re-
sistance training (RT). This suggests a possible protective
effect from combining modalities, potentially due to im-
proved muscular strength, joint stability, and movement
control developed through RT. These findings emphasize
the importance of multimodal training strategies in injury
prevention.

Furthermore, a significant proportion of participants
reported CrossFit as their initial sport, indicating a trend
toward its adoption as a first-choice physical activity.
This trend may reflect the appeal of its structured, high-
intensity, and community-based nature. The injury preva-
lence found in the reviewed studies is consistent with
previously published literature, reinforcing the reliability
of these findings across different populations and study
designs.®%°

It is important to acknowledge the methodological het-
erogeneity present in epidemiological studies on sports
injuries. Despite this, our study adopted selection and evalu-
ation criteria aligned with prior research to enhance com-
parability and contextual accuracy. This methodological
alignment strengthens the validity of our conclusions and
supports the synthesis of comparable data across different
populations.

Injury Treatment and the Role of Physiotherapy
Physiotherapy emerged as a central component in both
the rehabilitation and prevention of musculoskeletal
injuries associated with CrossFit. Its relevance lies not only
in post-injury care but also in proactive measures aimed at
enhancing biomechanical efficiency, correcting movement
patterns, and reducing re-injury risk. The complexity and
high intensity of CrossFit routines demand individualized
and sport-specific approaches, reinforcing the value of phys-
iotherapists within this context. The study by Silva et al.*°
supports the growing body of evidence advocating for phys-
iotherapy’s role in sports medicine, particularly for function-
al training modalities like CrossFit.

Other complementary therapeutic modalities—such as
manual therapy, dry needling, and joint mobilization—have
also been shown to be effective in managing musculoskeletal
injuries.3>#'"43 These should be considered as part of a

Musculoskeletal Injuries in CrossFit Bruno et al.

multidisciplinary approach to both recovery and perfor-
mance enhancement.

Injury Distribution and Affected Regions

Our findings confirm that the most injured regions among
CrossFit practitioners are the shoulder complex (scapulo-
humeral joint) and the Ilumbar spine. This agrees with
previous studies, including that of Mehrab et al.,'® who
reported similar rates of shoulder (28.7% vs. 20.51%) and
lumbar spine injuries (15.8% vs. 19.65%). Despite slight
variations, the convergence of data across studies reinforces
the need for targeted preventive measures for these anatom-
ical regions.

Weightlifting movements, which are integral to CrossFit,
appear to significantly contribute to shoulder-related inju-
ries. The reported incidence of shoulder injuries in our
review (29.1%) aligns with findings from weightlifting-fo-
cused studies,?’-?® and is comparable to reports by Weisen-
thal et al.? and Hak et al.>° Such consistency supports the
hypothesis that the technical demands and repetitive load
associated with Olympic lifts and overhead movements are
key risk factors.

Injury prevalence across studies varied widely—ranging
from 19.4% to 73.5%—highlighting the complexity and vari-
ability of musculoskeletal injury patterns within CrossFit.>!
These discrepancies may be explained by differences in
population characteristics, injury definitions, study design,
and training environments. Nevertheless, the average injury
rate observed in our sample (56.6%) is consistent with rates
reported in other high-intensity sports. For example, Wan
Gent et al.*? found lower limb injury rates among long-
distance runners ranging from 19.4% to 79.3%, demonstrat-
ing that injury heterogeneity is not exclusive to CrossFit.

Risk Factors and Preventive Strategies

One important observation is that injury risk persists even
among experienced male athletes, suggesting that familiari-
ty with the sport does not inherently protect against injury.
Particular caution is advised during exercises that place high
stress on the shoulder girdle and lumbar spine, such as
Olympic lifts, kipping pull-ups, and deadlifts. Technical
precision, load management, and individualized coaching
are critical for injury prevention.

Systematic reviews have previously explored risk factors
in CrossFit and provided foundational evidence for the
present review.'>373? Building on this literature, our find-
ings support several practical recommendations, such as :
Incorporating isometric exercises during warm-up routines
to enhance neuromuscular activation and joint stability;
Promoting early cessation of training in the presence of acute
pain to prevent the progression of minor injuries; Encourag-
ing load progression strategies tailored to individual capacity
and experience level.

Need for Standardized Definitions and Methodology

A key limitation in the current literature is the absence of a
standardized definition of injury within CrossFit-related
studies. Most studies used heterogeneous criteria and data

Exerc Sport Med  Vol. 01 No. 1/2025 © 2025. The Author(s).
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collection methods, which complicates cross-study compar-
isons and may distort prevalence rates. We echo calls for the
establishment of standardized definitions and reporting
protocols, similar to those developed in soccer and other
well-studied sports. Such standardization would enable
more robust data synthesis, meta-analyses, and ultimately,
evidence-based recommendations for injury prevention and
management.

Limitations and Strengths

A major strength of this review is its adherence to the
PRISMA guidelines, ensuring a transparent and methodo-
logically rigorous approach. Additionally, the prospective
registration of the review protocol reflects a strong com-
mitment to scientific integrity, reproducibility, and
accountability.

Our systematic synthesis incorporates levels of evidence
and presents a comprehensive overview of the current
literature on musculoskeletal injuries in CrossFit. The study’s
focus on injury incidence, affected regions, treatment mo-
dalities, and associated risk factors allows for a multidimen-
sional understanding of the issue, offering practical
implications for clinicians, trainers, and athletes.

Despite the relatively small number of included studies,
the consistency of findings across investigations adds to the
robustness and generalizability of our conclusions. This
review contributes meaningfully to identifying current
gaps in the literature and sets the foundation for future
research.

However, some limitations must be acknowledged. The
limited number of high-quality studies available for inclu-
sion restricts the scope of the review and hinders the ability
to draw definitive conclusions. Moreover, most included
studies relied on self-reported data, which may introduce
recall bias and reduce the accuracy of injury classification
and severity reporting.

Another limitation is the variability in study design and
injury definitions, which affects comparability across stud-
ies. The lack of standardized outcome measures and the
predominance of retrospective observational designs reduce
the capacity to infer causality.

Lastly, the review did not perform a meta-analysis
due to the heterogeneity in methodologies and outcome
reporting among included studies. Future research should
aim to address these gaps through prospective cohort
studies, standardized injury definitions, and detailed
reporting on injury mechanisms, severity, and treatment
outcomes.

Conclusion

This systematic review provides a comprehensive analysis of
musculoskeletal injuries among CrossFit practitioners,
highlighting the high prevalence of injuries, particularly in
the shoulder complex and lumbar spine. The findings under-
score the importance of targeted preventive strategies and
emphasize the critical role of physiotherapy in both rehabil-
itation and injury prevention. Future research should focus

Exerc Sport Med  Vol. 01 No. 1/2025 © 2025. The Author(s).

on prospective designs, unified injury criteria, and tailored
therapeutic approaches to enhance safety and promote
sustainable participation in CrossFit. Ultimately, fostering
collaboration between health professionals and athletes is
essential to optimizing performance while minimizing inju-
ry risk in this growing sport.
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