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Abstract

Background: Overuse injuries result from the cumulative process of repetitive microtrauma and

overload on the musculoskeletal system, which causes tissue damage. Therefore, these injuries

may have long-term negative consequences that decrease an athlete's performance.

Objective: To estimate the prevalence of overuse injuries in individual and team sports.

Methods: Searches on MEDLINE, EMBASE, SPORTDiscus, and CINAHL from the first registration to Feb-

ruary 2021 and hand-searching identified studies investigating the prevalence of overuse injuries in

athletes from individual and team sports. Meta-analysis was conducted and the GRADE system sum-

marized the overall quality of evidence. This review was registered in PROSPERO (CRD42019135665).

Results: Seventeen studies were included and pooling of 24 704 participants (22 748 of individual

sports and 1.956 of team sports). Data from point- and period-prevalence of overuse injuries in

individual and team sports were obtained. Pooled period-prevalence of overuse injuries in individ-

ual and team sports was 42.0% (95% CI: 30.0, 55.0) and 33.0% (95% CI: 21.0, 49.0), respectively.

Another four studies investigated point-prevalence. The overall quality of evidence for the period-

prevalence was of moderate quality. Sensitivity analyses suggested that different joints based in

individual and team sports tended to increase the estimated prevalence of overuse injuries.

Conclusion: Athletes, clinicians, sport teams, and policymakers should be aware of the high

prevalence of overuse injuries in athletes, especially, in athletes from individual sports. Current

moderate-quality evidence shows that future high-quality studies are likely to impact on the

estimated prevalence.
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* Corresponding author at: Avenida Antônio Carlos 6627, Pampulha, School of Physical Education, Physical Therapy and Occupational Ther-
apy, Department of Physical Therapy, Rehabilitation Sciences Program, Belo Horizonte, Minas Gerais, Brazil.

E-mail: renan.aresende@gmail.com (R.A. Resende).

https://doi.org/10.1016/j.bjpt.2021.04.013
1413-3555/© 2021 Associação Brasileira de Pesquisa e Pós-Graduação em Fisioterapia. Published by Elsevier España, S.L.U. All rights reserved.

Brazilian Journal of Physical Therapy 25 (2021) 500�513

Brazilian Journal of
Physical Therapy

https://www.journals.elsevier.com/brazilian-journal-of-physical-therapy

http://crossmark.crossref.org/dialog/?doi=10.1016/j.bjpt.2021.04.013&domain=pdf
mailto:renan.aresende@gmail.com
https://doi.org/10.1016/j.bjpt.2021.04.013
https://doi.org/10.1016/j.bjpt.2021.04.013
https://doi.org/10.1016/j.bjpt.2021.04.013
http://https://www.journals.elsevier.com/brazilian-journal-of-physical-therapy


Introduction

Sports injuries may have different definitions.1�3 However, a
commonly accepted definition is “any physical complaint
sustained by a player that result from a match or training,
irrespective of the need for medical attention or time loss
from activities”.2,3 Overuse injury is an injury without a spe-
cific and identifiable event associated with its onset.2 It
results from the cumulative process of tissue damage rather
than instantaneous energy transfer,4,5 which causes a repeti-
tive microtrauma and overload in the musculoskeletal sys-
tem that would not result in injury if the affected tissue had
sufficient time to recover.6,7 Thus, overuse injuries can
cause long-term negative consequences that decrease an
athlete's performance,8,9 causing pain and dysfunction, and
in some cases, could end an athlete's career. Considering
that athletes often do not have proper time to recover
between training sessions and competitions, overuse injuries
might be highly prevalent in sports.

Prevalence of overuse injuries might be different in indi-
vidual and team sports. For example, Lemoyne et al.10

showed higher prevalence of overuse injuries in individual
sports (24%) in comparison to team sports (8%). This may be
explained by the fact that, in individual sports, all demand
is concentrated in an individual athlete, while in team sports
demand is shared between different athletes.10,11 In addi-
tion, the prevalence of overuse injuries is probably related
to the sports demand. Aasheim et al.12 reported prevalence
of 39% of overuse injuries in handball players, with the
shoulder (17%), knee (14%), and lumbar spine(12%) as the
most frequently affected regions. In sports where the shoul-
der is exposed to repeated overhead motion at high speeds,
like handball, overuse injuries are commonly reported.13,14

Prevalence data of overuse injuries in individual and team
sports may help clinicians decide the level of effort required
for surveillance methods and also on preventive and rehabil-
itation strategies for this type of injury. In addition, it can
also promote the development of future studies about the
efficacy of different strategies to prevent and/or reduce the
severity levels of this type of injury.

Previous systematic reviews15,16 that investigated the
prevalence of overuse injuries in different sports did not
perform meta-analysis of the data to estimate the preva-
lence of overuse injuries in the investigated sports. The
strength of the evidence was not investigated as well.
Therefore, the purpose of this systematic review with meta-
analysis was to investigate the prevalence of overuse
injuries in individual and team sports. We also assessed the
quality of the evidence and the strength of the recommen-
dation.

Methods

The review protocol was prospectively registered at PROS-
PERO (CRD42019135665) and the methods followed recom-
mendations from the Joanna Briggs Institute Reviewers
Manual (Systematic Review of Prevalence and Incidence
Data),17 the Cochrane Collaboration,18 and PRISMA reporting
guidelines.19

Inclusion criteria

Inclusion criteria of the studies included in this review were
as follows: (1) studies should state a clear and similar defini-
tion of overuse injuries (e.g. injuries without a specific iden-
tifiable event, or gradual onset, or resulting from repetitive
microtrauma); (2) studies should specifically report the
prevalence of overuse injuries, and; (3) the population
included should be athletes of any sport, regardless of pro-
fessional or amateur level and age group.

Search

Electronic database searches were performed from the ear-
liest record to February 2021 using MEDLINE and EMBASE (via
OvidSP), SPORTDiscus, and CINAHL (via EBSCO), without
language or date restriction. Additional hand searching was
conducted by reviewing articles published in relevant sports
journals and the reference list of all eligible studies. The
terms used in the search strategy were related to 'preva-
lence', 'overuse injury', 'athletes', 'sports'. The complete
search strategy is presented in the Supplemental online
material.

Study selection and appraisal

For studies selection, after removing duplicates, two inde-
pendent reviewers (MFF and TMN) screened all titles and
abstracts identified by the search strategy for eligibility.
Then, full texts for all potential eligible studies were
retrieved. The same two reviewers independently evaluated
all full texts, and studies fulfilling the inclusion criteria were
included. Any disagreements were resolved by a third
reviewer (FOM).

Data extraction

For data extraction, two reviewers (MFF and TMN) indepen-
dently extracted the characteristics of all included studies
(e.g. study design, setting, study population, overuse inju-
ries definition, how overuse injuries were measured and
their point- or period-prevalence), with a third reviewer
(FOM) resolving any discrepancies. Point-prevalence is
defined as the number of people with a current overuse inju-
ries at a specific point in time and period-prevalence is
defined as the number of people with overuse injuries over a
specified period of time.20 For prevalence data, we
extracted the total proportion of overuse injury and, when
available, the proportion of overuse injury for individual and
team sports and for each anatomical area. Moreover, when
available, we reported prevalence of substantial overuse
injuries, which is defined as injuries leading to moderate or
severe reduction in training volume or performance, or com-
plete inability to participate in sports.

Assessment of risk of bias

Two independent reviewers (MFF and TMN) assessed risk of
bias for each included study, using The Joanna Briggs Insti-
tute Prevalence Critical Appraisal Tool.21 This tool consists
of 9 items specifically designed to assess the methodological
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quality of prevalence studies. Each item is rated as ‘yes’,
‘no’, or ‘unclear’ according to information available in each
study, with a maximum score of 9 points, one point for each
“yes” answer. The higher the score, the better the methodo-
logical quality. A third reviewer (FOM) solved potential dis-
agreements. To assess if sample size of each included study
was appropriate (e.g. item 3), we used the equation pro-
vided in a previous study,22 where p was the expected preva-
lence (29.3%), which was defined based on the results of a
previous study,23 Z was the confidence level (1.96), and d
was the precision (5.0%). Sample size estimation resulted in
an appropriate sample size of 318 participants. A fourth
reviewer (RAR) solved potential disagreements regarding
risk of bias assessment.

Data analysis and data quality assessment

The I2 statistics was used to assess among-study heterogene-
ity and pooling estimated prevalence of overuse injuries in
athletes of different sports, separated in individual and team
sports, following the Cochrane recommendations.18 For pool-
ing, random-effects model was used when I2 � 50.0%. Find-
ings from pooling and individual studies were presented in
forest plots with 95% confidence interval (CI). We planned to
analyze separately the point- and period-prevalence.

Sensitivity analysis was performed to compare whether
prevalence of overuse injuries in specific body regions (i.e.
shoulder, lower back, knee, and hip/groin/thigh) differ
between individual and team sports. All analyses were per-
formed using Comprehensive Meta-Analysis, version 2.2.04
(Biostat, Inc.�, Englewood, New Jersey).

The GRADE (Grading of Recommendations Assessment,
Development and Evaluation) system was used to summarize
the overall quality of the evidence. This tool provides four
levels ranging from high-quality evidence to very low-quality
evidence.24 Scoring of evidence started at high-quality evi-
dence, which was downgraded one level for each of the fol-
lowing pre-specified criteria: (1) poor methodological
quality (average risk of bias � 5 points out of 9); (2) impreci-
sion (when � 50% of studies did not present appropriate sam-
ple size � minimum of 318 participants); (3) indirectness
(when more than 25% of studies used non-standard measure-
ments of overuse injuries); and (4) inconsistency (if I2 �

50.0%).25,26 Single studies (n < 318 participants) were con-
sidered inconsistent and imprecise (that is, sparse data) and
provided low quality evidence. This could be further down-
graded to very low quality evidence if studies were assessed
as having high risk of bias. Due to the small number of stud-
ies (n=3) reporting point-prevalence of overuse injuries in
individual and team sports, our meta-analysis and sensitivity
analysis focused on period-prevalence. Two independent
reviewers (MFF and TMN) assessed the quality of evidence
using GRADE and between-reviewer discrepancies were
resolved by a third reviewer (FOM).

Results

Study selection

Searches retrieved 4807 titles and, after excluding dupli-
cates, we identified 2069 references that had the title

analyzed. Following the title, abstracts, and full-texts
screening, 17 studies were included in this review. Included
studies were published between the years of 2007 and 2021.
The main reasons for excluding potential full texts (n = 63)
were non-athlete participants (n = 4), no reporting of preva-
lence estimates (n = 53), and no adequate definition of over-
use injuries (n= 6) (Fig. 1). Table 1

Most of the included studies (n = 10) included data from
both sex,10,27�35 four included only male athletes,12,36�38

three included only females participants.39�41 Regarding the
study design, thirteen were prospective cohort
studies,12,27�30,32,35�41 two studies were descriptive epide-
miological studies,31,33 and two were cross-sectional
studies.10,34 For overuse injuries measurement, nine studies
used the Oslo Sports Trauma Research Center questionnaire
(OSTRC),12,27,28,30,32,33,36,39,40 four used the Oslo Sports
Trauma Research Center questionnaire on health problems
(OSTRC-H),29,35,37,41 one used an injury record form,31 two
used a questionnaire on injuries originally developed by the
authors,10,34 one used medical record data.38 Thirteen stud-
ies reported period prevalence,10,12,27,28,30,32,33,35�39,41

among them, three studies reported pre-competition
prevalence,27,40,41 two studies reported pre- and during the
season prevalence,35,36 four studies reported prevalence
during the season,12,32,33,37 and five studies did not specify
when the prevalence measure was taken.10,28,30,38,39 In
addition, four studies reported point-prevalence.29,31,34,40

Twelve studies reported prevalence of overuse injuries sepa-
rated by anatomical areas,12,27,28,30,32,33,35�37,39�41 one
study reported separated team and individual sports,10 and
twelve studies reported the prevalence of substantial over-
use injuries.12,27�30,32,34�36,39�41

Methodological quality

Mean § standard deviation methodological quality of the
included studies was 5.8 § 1.3 of 9 (ranging from 0 to 9).
Seven studies scored �5 of 9.10,31,32,34,36�38 Methodological
quality items for each included study are reported in Table 2.
Of seventeen studies, nine did not use sample frame appro-
priate to address the target population,12,31,32,34�36,38,40,41

seventeen did not sample study participants in an appropri-
ate way,10,12,27�41 fourteen did not have appropriate sample
size,10,12,27�29,31�33,35,37�41

five did not describe subjects
and the setting in detail, 32,34-37 one did not analyze data
with sufficient coverage of the identified sample,31 four did
not use valid methods for the identification of overuse
injuries,10,31,34,38 no study present measures in a standard
and reliable way for all participants, three did not have
appropriate statistical analysis,34,36,37 and three did not
reach appropriate response rate.10,29,31

Prevalence of overuse injuries in individual and

team sports

Pooling of 24 704 participants, 22 748 from individual sports
and 1956 from team sports, from the 17 included studies
was done to estimate the prevalence of overuse injury in
individual and team sports separately (Fig. 2). According to
the GRADE system, pooling of thirteen period-prevalence
studies provided low-quality evidence that the prevalence
of overuse injuries in individual sports was 42.0% (95% CI:
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30.0, 55.0) and team sports was 33.0% (95% CI: 21.0, 49.0).
The evidence was downgrade from high- to low-quality
because of imprecision and inconsistency. Due to the small
number of studies (n=3) reporting point-prevalence of over-
use injuries in individual and team sports, we were
not able to conduct a meta-analysis to estimate the point-
prevalence.

Sensitivity analysis

Sensitivity analysis showed that the period-prevalence esti-
mates for individual and team sports did not significantly dif-
fer across body regions. The lack of statistically significant

difference is evidenced by the overlap of 95% CIs between
the period-prevalence estimates between individual and
team sports. Further details can be seen in Fig. 3.

Discussion

This systematic review with meta-analysis investigated the
prevalence of overuse injuries in athletes in individual and
team sports, separately. The prevalence of overuse injuries
was 42.0% (95% CI: 30.0, 55.0) in individual sports and 33.0%
(95% CI: 21.0, 49.0) in team sports. These results demon-
strate that overuse injuries are highly prevalent in athletes

Fig. 1 PRISMA flow-chart of studies through the review.
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Table 1 Characteristics of the included studies (n = 17).

Study, Year Design Setting Study Population Overuse Injuries

definition

Overuse Injuries

measurement

Prevalence of overuse injuries

Aasheim et al.,12

2018

Prospective cohort

study

Location: Norway

Sample selection:

Expedience

n* = 145

Range age: 16.0-18.0

years

Sex: Male

Sport: Handball

Practice duration:

14 hours per week

Type of injuries that

are caused by cumu-

lative tissue overload

without any clear

onset

The Oslo Sports

Trauma Research

Center (OSTRC) Over-

use Injury

Questionnaire

34-week period prevalence of overuse

injuries: 39.0%

Shoulder (25)*: 17.0%,

Knee (20)* : 14.0%,

Lower back (17)*: 12.0%,

Elbow (13)*: 9.0%

Substantial overuse problems** (22)*:

15.0%

Shoulder (10)*: 7.0%,

Knee (7)*: 5.0%,

Lower back (4)*: 3.0%,

Elbow (1)*: 1.0%

Andersen et al.27

2013

Prospective cohort

study

Location: Norway

Sample selection:

Expedience

n* = 174

Average age: 38.0 § 9

years

Sex: Male and female

Sport: Triathlon

Practice duration:

276 hours in training dur-

ing the 26 weeks

Injuries that could

not be linked to a

specific event

The OSTRC Overuse

Injury Questionnaire

26-week period prevalence of overuse

injuries: 56.0%

Knee (43)*: 25.0%,

Lower leg (40)*: 23.0%,

Lower back (40)*: 23.0%,

Shoulder (35)*: 20.0%,

Thigh (21)*: 12.0%

Substantial overuse problems** (35):

20.0%

Knee (12%)*: 7.0%,

Lower leg (12)*: 7.0%,

Shoulder (7)*: 4.0%,

Lower back (7)*: 4.0%,

Thigh (5)*: 3.0%

Clarsen et al.,28 2015 Prospective cohort

study

Location: Norway

Sample selection:

Expedience

n* = 313 (cross-country

skiing = 45; road

cycling = 98; floor-

ball = 50; handball = 55;

volleyball = 65)

Range age: 14.0-

32.0 years for boys and

14.0-33.0 years for girls

Practice duration: On

average 4 to 25 years

(boys) and 3 to 18 years

(girls)

The result of a cumu-

lative process of tis-

sue damage rather

than instantaneous

energy transfer

The OSTRC Overuse

Injury Questionnaire

13-week period prevalence of overuse

injuries: N/A

Cross-country skiing*: N/A

Knee (25)*: 8.0%,

Lower back (16)*: 5.0%,

Anterior thigh (37)*: 12.0%,

Shoulder (3)*: 1.0%

Road cycling*: N/A

Knee (72)*: 23.0%,

Lower back (50)*: 16.0%,

Anterior thigh (25)*: 8.0%,

Shoulder (22)*: 7.0%

Floorball*: N/A

Lower back (91)*: 29.0%,

Knee (84)*: 27.0%,

Shoulder (47)*: 15.0%

Handball*: N/A

Shoulder (69)*: 22.0%,

Knee (63)*: 20.0%,
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Table 1 (Continued)

Study, Year Design Setting Study Population Overuse Injuries

definition

Overuse Injuries

measurement

Prevalence of overuse injuries

Lower back (37)*: 12.0%

Volleyball*: N/A

Knee (112)*: 36.0%,

Shoulder (50)*: 16.0%,

Lower back (44)*: 14.0%

Substantial overuse problems**: N/A

Cross-country skiing*: N/A

Anterior thigh (22)*: 7.0%,

Knee (3)*: 1.0%,

Lower back (3)*: 1.0%,

Shoulder (3)*: 1.0%

Road cycling*: N/A

Knee (25)*: 8.0%,

Lower back (19)*: 6.0%,

Anterior thigh (12)*: 4.0%,

Shoulder (3)*: 1.0%

Floorball*: N/A

Knee (12)*: 4.0%,

Lower back (9)*: 3.0%,

Shoulder (3)*: 1.0%

Handball*: N/A

Knee (25)*: 8.0%,

Shoulder (19)*: 6.0%,

Lower back (6)*: 2.0%

Volleyball*: N/A

Knee (47)*: 15.0%,

Shoulder (16)*: 5.0%,

Lower back (3)*: 1.0%

Delfino Barboza

et al.,29 2018

Prospective cohort

study

Location: Nether-

lands

Sample selection:

Expedience

n* = 80

Average age: 23.2 years

Sex: Male and female

Sport: Field hockey

Practice duration: 8.8

hours

Overuse injury was

considered if onset

could not be linked to

a clearly identifiable

event

Dutch version of the

Oslo Sports Trauma

Research Centre

questionnaire on

health problems

(OSTRC-H)

2-week point prevalence of overuse

injuries: 55.0%

Thigh (10)*: 13.0%,

Knee (8)*: 10.0%,

Lower leg (6)*: 8.0%,

Lower back (6)*: 7.0%,

Hip/groin/pelvis (5)*: 6.0%,

Foot/toe (4)*: 5.0%,

Shoulder/upper arm (4)*: 5.0%,

Ankle (2)*: 3.0%,

Upper back/thorax/chest (2)*: 2.0%,

Finger/wrist/hand (1)*:1.0%,

Head/face/neck (1)*: 1.0%

Docking et al.,36 2018

Du Toit et al.,34

2020

Fr€ohlich et al.,40

Prospective cohort

study

Cross-sectional study

Prospective cohort

Location: Australia

Sample selection:

Expedience

Location: South

n* = 441

Average age: 24.8 years

Sex: Male

Sport: Football

Gradual development

of signs and symp-

toms

Gradual onset

The OSTRC Overuse

Injury Questionnaire

Online medical ques-

tionnaire

9-month period prevalence of overuse

injuries: 39.4%

Knee (111)*: 25.2%,

Ankle (95)*: 21.5%
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Table 1 (Continued)

Study, Year Design Setting Study Population Overuse Injuries

definition

Overuse Injuries

measurement

Prevalence of overuse injuries

2020

Gram et al.,41

2020

study

Prospective cohort

study

Africa

Sample selection:

Expedience

Location: Switzerland

Sample selection:

Expedience

Location:

Norway

Sample selection:

Expedience

Practice duration: N/A

n* = 21824

Average age: N/A

Sex: Male and female

Sport: Road cyclists

Practice duration: N/A

n* = 26

Average age: 20.91 §

2.67 years

Sex: Female

Sport: Alpine Skiing

Practice Duration: 19.4§

5.0 hours per week

n*= 107

Average age: 14.5 § 1.6

years

Sex: Female

Sport: Rhythmic gymnas-

tics

Practice Duration: 4.3 §

1.5 years

injuries

Any physical com-

plaint caused by

repeated micro-

trauma without a link

to a single, clearly

identifiable event

Injury caused by mul-

tiple accumulative

bouts of energy trans-

fer without a single,

clearly identifiable

event

The OSTRC Overuse

Injury Questionnaire

The Oslo Sports

Trauma Research

Center Questionnaire

on Health

Problems (OSTRC-H2)

Substantial overuse problems** (62)*:

14.2%

Knee (35)*: 7.9%,

Ankle (28)*: 6.3%

Point-prevalence of overuse injuries:

1.1%

Neck (938)*: 4.3%

Shoulder (2837)*: 13.0%

Wrist (545)*: 2.5%

Elbow (502)*: 2.3%

Finger (371)*: 1.7%

Lower Back (2509)*: 11.5%

Hip (1091)*: 5.0%

Groin (371)*: 1.7%

Knee (5739)*: 26.3%

Foot (611)*: 2.8%

Ankle (567)*: 2.6%

Point-prevalence of overuse injuries:

N/A

Knee (52)*: 28.7%,

Lower back (37)*: 20.5%,

Hip/groin (19)*: 10.5%

Substantial overuse problems**(x):

Knee (52)*: 4.4%,

Lower back (37)*: 0.0%,

Hip/groin (19)*: 2.7%

15-week period prevalence of overuse

injuries: 37%

Ankle (7)*: 1.87%

Ribs/upper back (4)*: 1.07%

Foot (14)*: 3.75%

Hip/groin (23)*: 6.16%

Knee (33)*: 8.84%

Lower back (27)*: 7.23%

Lower leg (11)*: 2.94%

Neck (2)*: 0.53%

Pelvis (7)*: 1.87%

Shoulder (5)*: 1.34%

Thigh (4)*: 1.07%

Wrist (1)*: 0.26%

Lemoyne et al.,10

2017

Cross-sectional study Location: Canada

Sample selection:

Expedience

n* = 81(team sports = 61;

individual sports = 20)

Average age: 24.0 §1.9

years

Sex: Male and female

Gradual-onset inju-

ries caused by

repeated trauma

Online questionnaire 3-Month period prevalence of overuse

injuries: 13.0%

Individual sports (20)*: 24.0%,

Team sports (6)*: 8.0%
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Table 1 (Continued)

Study, Year Design Setting Study Population Overuse Injuries

definition

Overuse Injuries

measurement

Prevalence of overuse injuries

Sport: Cross-country run-

ning, cheerleading, ice

hockey, soccer, swim-

ming and volleyball

Practice duration: 12.3 §

5.4 hours per week

Lepp€anen, et al.,30

2018

Prospective cohort

study

Location: Finland

Sample selection:

Expedience

n* = 733

Average age: 11.7 §

1.1 years for boys and

11.8 § 1.1 years for girls

Sex: Male and female

Sport: Football

Practice duration: 6.3 §

1.7 years for boys and 5.1

§ 1.7 years for girls

Injuries that do not

have a specific identi-

fiable event

The OSTRC Overuse

Injury Questionnaire

20-week period prevalence of overuse

injuries: 12.8%

Knee (42)*: 5.7%,

Heel (19)*: 2.6%,

Hip/groin (8)*: 1.1%,

Lower back (6)*: 0.8%

Substantial overuse problems** (44):

6.0%

Knee (17)*: 2.4%,

Heel (8)*: 1.1%,

Hip/groin (4)*: 0.5%,

Lower back (4)*: 0.5%

Magno et al.,31 2013 Descriptive, observa-

tional, analytic epi-

demiological

study

Location: Brazil

Sample selection:

Expedience

n* = 40

Average age: N/A

Sex: Male and female

Sport: Paralympic Track

and Field

Practice duration: N/A

Repeated micro-

trauma without a sin-

gle, identifiable

event responsible for

the injury

A standardized injury

report form

Point-prevalence of overuse injuries:

82.0%

Nagano et al.,39 2019

Nordstrom

et al.,37 2020

Prospective study

Prospective cohort

study

Location: Japan

Sample selection:

Expedience

Location: Norway

Sample selection:

Expedience

n* = 29

Average age: N/A

Sex: Female

Sport: Swimming

Practice duration: 7.7 §

1.2 years

n* = 225

Range age: 17.0-41.0

years

Sex: Male

Sport: Ice hockey

Practice duration: N/A

Injuries which are not

associated with a

specific, clearly iden-

tifiable injury event,

regardless of whether

their onset was grad-

ual or rapid

Overuse injury is a

specific unidentifi-

able event responsi-

ble for its occurrence

Japan version of the

OSTRC Overuse Injury

Questionnaire

Oslo Sports Trauma

Research Center

Questionnaire on

Health Problems

(OSTRC-H)

24-week period prevalence of overuse

injuries: 49.1%

Lower back (8)*: 27.6%,

Shoulder (5)*: 16.0%,

Knee (3)*: 9.9%,

Ankle (3)*: 9.0%,

Hip/thigh (2)*: 5.2%,

Pelvis/glute (1)*: 3.1%,

Foot (1)*: 2.8%,

Elbow/upper arm (0)*: 2.2%,

Wrist/forearm (0.4)*: 1.3%,

Finger (0)*: 0.3%

Substantial overuse problems** (3)**:

10.9%

Lower back (1)*: 4.3%,

Knee (0)*: 2.8%,

Ankle (0)*: 1.2%,

Shoulder (0)*: 0.6%

Hip/thigh (0)*: 0.4%,

Pelvis/glute (0)*: 0.2%,

Elbow/upper arm (0)*: 0.2%,

31-week period prevalence of overuse

injuries: 15.0%

Substantial overuse injuries** (13)*: 6.0%
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Table 1 (Continued)

Study, Year Design Setting Study Population Overuse Injuries

definition

Overuse Injuries

measurement

Prevalence of overuse injuries

Rejeb et al.,38 2017

Schoeb et al.,35

2020

Prospective study

Prospective cohort

study

Location: Middle

Eastern

Sample selection:

Expedience

Location: Switzerland

Sample selection:

Expedience

n* = 166

Average age: 12.0 § 18.0

years

Sex: Male

Sport: Track and field,

squash, table tennis,

fencing, gymnastics,

swimming, golf and

shooting

Practice duration:

16 hours per week and

120 minutes per session

n* = 155

Average age: 13.89 §

0.60 years

Sex: Male and Female

Sport: Alpine Skiing

Practice duration: N/A

Injuries resulting

from insidious onset

without a recogniz-

able mechanism

No such inciting

event was

identifiable.

Data from medical

records were used to

document

all sports-related

injuries

Oslo Sports Trauma

Research Center

Questionnaire on

Health Problems

(OSTRC-H)

6-Year period prevalence of overuse

injuries: 50.3%

12-month period prevalence of over-

use injuries: 13.6%

Head/face (1)*: 0.07%

Neck/cervical spine (5)*: 0.39%

Shoulder/clavicle (1)*: 0.07%

Elbow (2)*: 0.15%

Wrist (1)*: 0.07%

Hand/finger (2)*: 0.15%

Abdomen (1)*: 0.07%

Thoracic spine (5)*: 0.39%

Lumbar spine (36)*: 2.81%

Pelvis/sacrum (4)*: 0.31%

Hip/groin (16)*: 1.25%

Thigh (7)*: 0.54%

Knee (59)*: 4.61%

Tibia (12)*: 0.93%

Ankle (5)*: 0.39%

Foot/toe (16)*: 1.25%

Other (1)*: 0.07%

Substantial overuse problems**(77)*:

5%

Neck/cervical spine (1)*: 0.06%

Shoulder/clavicle (1)*: 0.06%

Elbow (1)*: 0.06%

Wrist (1)*: 0.06%

Hand/finger (1)*: 0.06%

Abdomen (1)*: 0.06%

Thoracic spine (4)*: 0.25%

Lumbar spine (15)*: 0.97%

Pelvis/sacrum (2)*: 0.12%

Hip/groin (6)*: 0.38%

Thigh (3)*: 0.19%

Knee (22)*: 1.4%

Tibia (6)*: 0.38%

Ankle (3)*: 0.19%

Foot/toe (10)*: 0.64%

Von Rosen et al.,32

2016

Prospective cohort

study

Location: Sweden

Sample selection:

Expedience

n* = 64

Average age: 17.0 § 1.0

years

Sex: Male and Female

Sport: Running

Practice duration:

6.8 hours per week

Injuries not caused by

a specific identifiable

event

The OSTRC Overuse

Injury Questionnaire

26-week period prevalence of overuse

injuries: 76.6%

Foot/lower leg (14)*: 22.2%,

Knee (6)*: 10.0%,

Hip (3)*: 5.4%,

Lower back (1)*: 1.6,

Other anatomical areas (0)*: 0.5%
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and suggest that athletes from individual sports have higher
prevalence of overuse injuries than athletes from team
sports. According to the GRADE system, we found low-qual-
ity of evidence in period-prevalence which suggests that
estimated prevalence of overuse injuries in athletes will
probably change with future high-quality studies.

Findings from previous studies suggested that athletes
from individual sports are exposed to more risk factors for
the development of overuse injuries than athletes from
team sports.11,42,43 For example, athletes from individual
sports may have reduced sleep time and quality,43 earlier
specialization,11 and higher demand due to a highly repeti-
tive training regime.42 Therefore, considering the high prev-
alence of overuse injuries in team but especially in
individual sports, future studies should investigate the
effects of different strategies to reduce the occurrence and
severity of overuse injuries in different types of sports.

Previous systematic reviews investigating prevalence of
overuse injuries in athletes had methodological limitations,
such as restricted language of publications,15,44,45 lack of
protocol registration,15,45,46 and non-assessment of the
strength of evidence.44 Moreover, no meta-analysis was per-
formed with the purpose of estimating the prevalence of
overuse injuries in individual and team sports, separately.
The current systematic review with meta-analysis had its
protocol prospectively registered in PROSPERO and the
strength of the evidence evaluated using the GRADE system.
The prevalence of overuse injuries in individual and team
sports found in the present study differs from the prevalence
reported in previous reviews,15,44 partially due to the differ-
ent purposes of each review. For example, Kox et al.15

reviewed the studies about the prevalence of overuse inju-
ries on the wrist of young athletes from different sports (e.
g. gymnastics, field hockey, judo), and found prevalence
rates varying from 10 to 28% in the different sports. On the
other hand, Smith et al.44 reviewed studies reporting the
prevalence of musculoskeletal injuries in amateur ballet
dancers and found prevalence of 75% of overuse injuries. In
addition, differences in overuse injury definition, inclusion
criteria, and in procedures used to extract data might also
explain the different number of studies included in each
review. Therefore, considering the different focus and/or
limitations demonstrated by previous systematic reviews on
the topic, this review provides information on the preva-
lence of overuse injuries in individual and team sports.

Low-quality evidence of overuse injuries in individual and
team sports suggests that future high-quality studies with
clear and reliable definition and measurement of overuse
injuries are likely to impact on the estimated prevalence. The
strength of the current evidence was downgraded due to
imprecision and inconsistency for period-prevalence. In addi-
tion, the sensitivity analysis performed in this review was not
able to show that the prevalence of overuse injuries in spe-
cific body regions differ between individual and team sports.

This review has some limitations. First, we were not able
to perform the meta-analysis and the sensitivity analysis
pooling by sex and type of sport due to insufficient data in
the included studies. Second, the methods used by the
included studies to measure overuse injuries were heteroge-
nous, because some studies used non-standard tools to col-
lect overuse injuries prevalence data, which can under- or
overestimate the prevalence of this type of injury. Future
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studies should use standard definitions of overuse injuries
and also adopt standard tools to extract data on prevalence
of overuse injuries to improve the quality of data. The
results of this systematic review associated with the findings

from studies about injury mechanisms can contribute to the
development of injury prevention and rehabilitation pro-
grams and hopefully reduce the detrimental effects of over-
use injuries on athletes’ participation and performance.

Table 2 Methodological quality of the included studies (n =17).

Study 1 2 3 4 5 6 7 8 9 Overall score (0-9)

Aasheim et al.,12 2018 N N N Y Y Y Y Y Y 6

Andersen et al.,27 2013 Y N N Y Y Y Y Y Y 7

Clarsen et al.,28 2015 Y N N Y Y Y Y Y Y 7

Delfino Barboza et al.,29 2018 Y N N Y Y Y Y Y N 6

Docking et al.,36 2018 N N Y N Y Y Y U Y 5

du Toit et al.,34 2020 N N Y U Y N Y U Y 4

Fr€ohlich et al.,40 2020 Y N N Y Y Y Y Y Y 7

Gram et al.,41 2020 Y N N Y Y Y Y Y Y 7

Lemoyne et al.,10 2017 Y N N Y Y N Y Y N 5

Lepp€anen, et al.,30 2019 Y N Y Y Y Y Y Y Y 8

Magno e Silva et al.,31 2013 N N N Y U U Y Y U 3

Nagano et al.,39 2019 Y N N Y Y Y Y Y Y 7

Nordstrom et al.,37 2020 Y N N N Y Y Y U Y 5

Rejeb A et al.,38 2017 N N N Y Y N Y Y Y 5

Schoeb et al.,35 2020 Y N N U Y Y Y Y Y 6

Von Rosen et al.,32 2016 N N N U Y Y Y Y Y 5

Worner et.al.,33 2020 Y N N Y Y Y Y Y Y 7

1. Was the sample frame appropriate to address the target population?
2. Were study participants sampled in an appropriate way?
3. Was the sample size adequate?
4. Were the study participants and the setting described in detail?
5. Was the data analysis conducted with sufficient coverage of the identified sample?
6. Were valid methods used for the identification of the condition?
7. Was the condition measured in a standard, reliable way for all participants?
8. Was there appropriate statistical analysis?
9. Was the response rate adequate, and if not, was the low response rate managed appropriately?
Y, yes; N, no; U, unclear; N/A, not applicable.

Fig.2 Meta-analysis for the 13 studies reporting period-prevalence of overuse injuries in team and individual sports.
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Finally, caution must be taken with the generalization of the
results to the modalities that were not covered by this sys-
tematic review. Therefore, future studies about the preva-
lence of overuse injuries in different individual and team
sports might significantly influence on the estimated preva-
lence of overuse injuries.

Conclusion

This systematic review with meta-analysis showed that
period-prevalence of overuse injuries was 42.0% in

individual sports and 33.0% in team sports. Current low-
quality evidence on period-prevalence suggests that the
prevalence is likely to change with future high-quality
studies.
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Fig. 3 Sensitivity analysis of period-prevalence for body regions in individual and team sports. Adjusted I2 was presented when

analysis using random-effects model.
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Amparo �a Pesquisa do Estado de Minas Gerais (FAPEMIG) and
to the Conselho Nacional de Desenvolvimento Científico e
Tecnol�ogico (CNPQ) (428735/2018-5).

Supplementary material

Supplementary material related to this article can be found,
in the online version, at doi: https://doi.org/10.1016/j.
bjpt.2021.04.013.

References

1. van Mechelen W, Hlobil H, Kemper HC. Incidence, severity, aeti-
ology and prevention of sports injuries. A review of concepts.
Sports Med. 1992;14:82�99.

2. Clarsen B, Myklebust G, Bahr R. Development and validation of a
new method for the registration of overuse injuries in sports
injury epidemiology: the Oslo Sports Trauma Research Centre
(OSTRC) overuse injury questionnaire. Br J Sports Med. 2013;47:
495�502.

3. Fuller CW, Ekstrand J, Junge A, et al. Consensus statement on
injury definitions and data collection procedures in studies of
football (soccer) injuries. Clin J Sport Med. 2006;16:97�106.

4. Finch CF. An overview of some definitional issues for sports
injury surveillance. Sports Med. 1997;24:157�163.

5. Cook J, Finch C. The long-term impact of overuse injuries on
life-long participation in sport and health status. editor.. In:
Farelli D, ed. Sport Participation: Health Benefits. Injuries and

Psychological Effects. Hauppauge, NY: Nova Science Publishers;
2011:85�104.

6. Roos KG, Marshall SW, Kerr ZY, et al. Epidemiology of overuse
injuries in collegiate and high school athletics in the United
States. Am J Sports Med. 2015;43:1790�1797.

7. Bonza JE, Fields SK, Yard EE, et al. Shoulder injuries among
United States high school athletes during the 2005-2006 and
2006-2007 school years. J Athl Train. 2009;44:76�83.

8. von Rosen P, Heijne A, Frohm A, et al. High injury burden in elite
adolescent athletes: a 52-week prospective study. J Athl Train.
2018;53:262�270.

9. von Rosen P, Heijne A. Substantial injuries influence ranking
position in young elite athletes of athletics, cross-country
skiing and orienteering. Scand J Med Sci Sports. 2018;28:
1435�1442.

10. Lemoyne J, Poulin C, Richer N, et al. Analyzing injuries among
university-level athletes: prevalence, patterns and risk factors.
J Can Chiropr Assoc. 2017;61:88�95.

11. Pasulka J, Jayanthi N, McCann A, et al. Specialization patterns
across various youth sports and relationship to injury risk. Phys
Sportsmed. 2017;45. 344-52.12.

12. Aasheim C, Stavenes H, Andersson SH, et al. Prevalence and
burden of overuse injuries in elite junior handball. BMJ Open

Sport Exerc Med. 2018;4: e000391.
13. Andersson SH, Bahr R, Clarsen B, et al. Preventing overuse

shoulder injuries among throwing athletes: a cluster-rando-
mised controlled trial in 660 elite handball players. Br J Sports

Med. 2017;51:1073�1080.
14. Wilk KE, Obma P, Simpson CD, et al. Shoulder injuries in the

overhead athlete. J Orthop Sports Phys Ther. 2009;39:38�54.

15. Kox LS, Kuijer PP, Kerkhoffs GM, et al. Prevalence, incidence
and risk factors for overuse injuries of the wrist in young ath-
letes: a systematic review. Br J Sports Med. 2015;49:
1189�1196.

16. Kraan RBJ, de Nobel D, Eygendaal D, et al. Incidence, preva-
lence, and risk factors for elbow and shoulder overuse injuries
in youth athletes: a systematic review. Transl Sports Med.
2019;2:186�195.. Available at: https://nursing.lsuhsc.edu/
JBI/docs/ReviewersManuals/Economic.pdf. Accessed July 1,
2020.

17. Munn Z, Moola S, Lisy K, Riitano D. The Joanna Briggs Institute.
The Joanna Briggs Institute Reviewers’ Manual 2014. Syst Rev

Prevalence Incidence Data2014.
18. Higgins J.P., Green S., eds. Cochrane Handbook for Systematic

Reviews of Interventions Version 5.1.0. The Cochrane Collabo-
ration. Available at: https://handbook-5-1.cochrane.org/.
Accessed July 1, 2020.

19. Moher D, Stewart L, Shekelle P. Implementing PRISMA-P: recom-
mendations for prospective authors. Syst Rev. 2016;5:15.

20. Dicker R.C., Coronado F., Koo D., et al. Principles of epidemiol-
ogy in public health practice; an introduction to applied epide-
miology and biostatistics. Centers Dis Control Prevent Available
at: https://www.cdc.gov/csels/dsepd/ss1978/lesson3/sec
tion2.html. Accessed October 23, 2020.

21. Munn Z, Moola S, Lisy K, et al. Methodological guidance for sys-
tematic reviews of observational epidemiological studies
reporting prevalence and cumulative incidence data. Int J Evid

Based Healthc. 2015;13:147�153.
22. Charan J, Biswas T. How to calculate sample size for different

study designs in medical research? Indian J Psychol Med.
2013;35:121�126.

23. Yang J, Tibbetts AS, Covassin T, et al. Epidemiology of overuse
and acute injuries among competitive collegiate athletes. J

Athl Train. 2012;47:198�204.
24. Guyatt G, Oxman AD, Akl EA, et al. GRADE guidelines: 1. Intro-

duction-GRADE evidence profiles and summary of findings
tables. J Clin Epidemiol. 2011;64:383�394.

25. Leopoldino A, Diz JB, Martins VT, et al. Prevalence of low back
pain in older Brazilians: a systematic review with meta-analysis.
Rev Bras Reumatol Engl. 2016;56:258�269.

26. Madaleno FO, Santos BA, Ara�ujo VL, et al. Prevalence of knee
osteoarthritis in former athletes: a systematic review with
meta-analysis. Braz J Phys Ther. 2018;22:437�451.

27. Andersen CA, Clarsen B, Johansen TV, et al. High prevalence of
overuse injury among iron-distance triathletes. Br J Sports

Med. 2013;47:857�861.
28. Clarsen B, Bahr R, Heymans MW, et al. The prevalence and

impact of overuse injuries in five Norwegian sports: application
of a new surveillance method. Scand J Med Sci Sports.
2015;25:323�330.

29. Delfino Barboza S, Nauta J, van der Pols MJ, et al. Injuries in
Dutch elite field hockey players: a prospective cohort study.
Scand J Med Sci Sports. 2018;28:1708�1714.

30. Lepp€anen M, Pasanen K, Clarsen B, et al. Overuse injuries are
prevalent in children's competitive football: a prospective study
using the OSTRC Overuse Injury Questionnaire. Br J Sports Med.
2019;53:165�171.

31. Magno ESMP, Winckler C, Costa ESAA, et al. Sports injuries in
paralympic track and field athletes with visual impairment.
Med Sci Sports Exerc. 2013;45:908�913.

32. von Rosen P, Heijne AI, Frohm A. Injuries and associated risk fac-
tors among adolescent elite orienteerers: a 26-week prospec-
tive registration study. J Athl Train. 2016;51:321�328.

33. Worner T, Clarsen B, Thorborg K, et al. Elite ice hockey goal-
keepers have a high prevalence of hip and groin problems asso-
ciated with decreased sporting function: a single-season
prospective cohort study. Orthop J Sports Med. 2019;7:
2325967119892586.

512

M.F. Franco, F.O. Madaleno, T.M. de Paula et al.

https://doi.org/10.1016/j.bjpt.2021.04.013
https://doi.org/10.1016/j.bjpt.2021.04.013
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0001
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0001
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0001
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0001
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0002
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0002
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0002
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0002
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0002
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0002
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0003
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0003
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0003
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0003
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0004
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0004
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0004
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0005
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0005
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0005
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0005
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0005
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0005
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0006
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0006
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0006
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0006
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0007
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0007
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0007
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0007
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0008
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0008
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0008
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0008
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0009
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0009
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0009
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0009
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0009
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0010
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0010
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0010
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0010
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0011
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0011
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0011
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0012
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0012
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0012
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0013
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0013
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0013
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0013
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0013
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0014
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0014
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0014
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0015
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0015
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0015
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0015
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0015
https://nursing.lsuhsc.edu/JBI/docs/ReviewersManuals/Economic.pdf
https://nursing.lsuhsc.edu/JBI/docs/ReviewersManuals/Economic.pdf
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0017
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0017
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0017
https://handbook-5-1.cochrane.org/
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0019
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0019
https://www.cdc.gov/csels/dsepd/ss1978/lesson3/section2.html
https://www.cdc.gov/csels/dsepd/ss1978/lesson3/section2.html
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0021
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0021
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0021
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0021
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0021
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0022
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0022
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0022
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0022
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0023
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0023
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0023
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0023
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0024
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0024
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0024
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0024
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0025
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0025
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0025
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0025
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0026
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0026
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0026
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0026
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0026
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0027
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0027
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0027
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0027
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0028
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0028
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0028
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0028
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0028
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0029
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0029
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0029
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0029
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0030
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0030
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0030
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0030
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0030
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0030
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0031
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0031
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0031
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0031
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0032
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0032
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0032
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0032
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0033
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0033
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0033
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0033
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0033


34. Du Toit F, Schwellnus M, Wood P, et al. Epidemiology, clinical
characteristics and severity of gradual onset injuries in recrea-
tional road cyclists: a cross-sectional study in 21,824 cyclists -
SAFER XIII. Physical Therapy in Sport. 2020;46:113�119.

35. Schoeb T, Peterhans L, Fr€ohlich S, et al. Health problems in
youth competitive alpine skiing: a 12-month observation of 155
athletes around the growth spurt. Scand J Med Sci Sports.
2020;30:1758�1768.

36. Docking SI, Rio E, Cook J, et al. The prevalence of Achilles and
patellar tendon injuries in Australian football players beyond a
time-loss definition. Scand J Med Sci Sports. 2018;28:2016�2022.

37. Nordstrom A, Bahr R, Talsnes O, et al. Prevalence and burden of
health problems in male elite ice hockey players: a prospective
study in the Norwegian professional league. Orthop J Sports

Med. 2020;8. 2325967120902407.
38. Rejeb A, Johnson A, Vaeyens R, et al. Compelling overuse injury

incidence in youth multisport athletes. Eur J Sport Sci.
2017;17. 495-502.37.

39. Nagano Y, Kobayashi-Yamakawa K, Higashihara A, et al. Japa-
nese translation and modification of the Oslo Sports Trauma
Research Centre overuse injury questionnaire to evaluate over-
use injuries in female college swimmers. PLoS One. 2019;14:
e0215352.

40. Fr€ohlich S, Pazeller S, Safar A, et al. Overuse injuries in the
knee, back and hip of top elite female alpine skiers during the
off-season preparation period: prevalence, severity and their
association with traumatic preinjuries and training load. BMJ

Open Sport Exerc Med. 2020;6: e000892.
41. Gram MCD, Clarsen B, Bø K. Injuries and illnesses among com-

petitive Norwegian rhythmic gymnasts during preseason: a pro-
spective cohort study of prevalence, incidence and risk factors.
Scand J Med Sci Sports. 2021;55:231�236.

42. Renstrom P, Johnson RJ. Overuse injuries in sports. A review.
Sports Med. 1985;2:316�333.

43. Lastella M, Roach GD, Halson SL, et al. Sleep/wake behaviours
of elite athletes from individual and team sports. Eur J Sport

Sci. 2014;15:94�100.
44. Smith PJ, Gerrie BJ, Varner KE, et al. Incidence and prevalence

of musculoskeletal injury in ballet: a systematic review. Orthop
J Sports Med. 2015;3:1�9.

45. Hincapie CA, Morton EJ, Cassidy JD. Musculoskeletal injuries
and pain in dancers: a systematic review. Arch Phys Med Reha-

bil. 2008;89:1819�1829.
46. Heyward OW, Vegter RJK, de Groot S, et al. Shoulder complaints

in wheelchair athletes: a systematic review. PLoS One. 2017;12.
e0188410.49.

513

Brazilian Journal of Physical Therapy 25 (2021) 500�513

http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0034
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0034
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0034
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0034
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0034
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0035
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0035
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0035
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0035
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0035
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0035
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0036
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0036
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0036
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0036
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0037
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0037
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0037
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0037
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0038
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0038
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0038
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0039
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0039
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0039
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0039
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0039
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0040
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0040
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0040
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0040
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0040
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0040
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0041
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0041
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0041
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0041
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0041
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0042
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0042
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0042
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0043
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0043
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0043
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0043
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0044
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0044
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0044
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0044
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0045
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0045
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0045
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0045
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0046
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0046
http://refhub.elsevier.com/S1413-3555(21)00051-4/sbref0046

	Prevalence of overuse injuries in athletes from individual and team sports: A systematic review with meta-analysis and GRADE recommendations
	Introduction
	Methods
	Inclusion criteria
	Search
	Study selection and appraisal
	Data extraction
	Assessment of risk of bias
	Data analysis and data quality assessment

	Results
	Study selection
	Methodological quality
	Prevalence of overuse injuries in individual and team sports
	Sensitivity analysis

	Discussion
	Conclusion
	Declaration of Competing Interest
	Acknowledgments
	Supplementary material
	References



