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ABSTRACT

Objective: To evaluate the epidemiological and clinical character-
istics of low back pain (LBP) in adult professional soccer players. 
Methods: Systematic review and meta-analysis. Results: The 
review included 44 studies. The pooled prevalence of LBP during 
≤ 1 season was 1% (95%CI = 0–4%) in men. The pooled point 
prevalence of LBP was 25% (95%CI = 16–36%) in men and 28% 
(95%CI = 20–37%) in women. The pooled past-year prevalence 
of LBP was 34% (95%CI = 24–44%) in men. The pooled lifetime 
prevalence of LBP was 32% (95%CI = 25–39%) in men and 50% 
(95%CI = 32–69%) in women. The pooled frequency of LBP/total 
number of injuries was 2% (95%CI = 1–3%) in men and 4% (95%CI 
= 2–5%) in women. The pooled incidence rate of LBP/1,000 play-
er-hours of exposure was 0.30 (95%CI = 0.17–0.53) in men and 
0.32 (95%CI = 0.06–1.87) in women. The recurrence of LBP 
ranged from 3% to 63% in men. The intensity of LBP ranged 
from 1.68 (2.39) to 4.87 (2.14) points on a 0-10 scale (minimum 
= 0 and maximum = 8 points). The severity of LBP (days absent 
from professional activities due to pain) ranged from 2 (0) to 10 
(19) days (minimum = 1 and maximum = 28 days). Conclusion: 
Adult elite soccer players have a substantial prevalence of 
LBP. The frequency and incidence of LBP (compared with 
other conditions and sports) seems to be low. Estimates of 
the recurrence, intensity, and severity of LBP are uncertain. 
Level of Evidence II, Systematic Review of Level II Studies.

Keywords: Low Back Pain. Epidemiology. Prevalence. Sports. 
Soccer. Professional Athletes.

RESUMO

Objetivo: Investigar as características epidemiológicas e clínicas da 
lombalgia em jogadores profissionais de futebol. Métodos: Revisão 
sistemática e metanálise. Resultados: A revisão incluiu 44 estudos. 
A prevalência combinada de lombalgia em até uma temporada foi de 
1% (IC95% = 0-4%) em homens. A prevalência pontual combinada de 
lombalgia foi de 25% (IC95% = 16-36%) em homens e 28% (IC95% 
= 20-37%) em mulheres. A prevalência combinada de lombalgia no 
último ano foi de 34% (IC95% = 24-44%) em homens. A prevalência 
combinada de lombalgia ao longo da vida foi de 32% (IC95% = 25-39%) 
em homens e 50% (IC95% = 32-69%) em mulheres. A frequência 
combinada de lombalgia/número total de lesões foi de 2% (IC95% 
= 1-3%) em homens e 4% (IC95% = 2-5%) em mulheres. A taxa de 
incidência combinada de lombalgia/1.000 jogador-horas de exposição 
foi de 0,30 (IC95% = 0,17-0,53) em homens e 0,32 (IC95% = 0,06-1,87) 
em mulheres. A recorrência de lombalgia variou entre 3-63% em homens. 
A intensidade da lombalgia variou entre 1,68 (2,39)-4,87 (2,14) pontos 
em uma escala de 0-10 (mínimo = 0; máximo = 8 pontos). A gravidade 
da lombalgia (ausência das atividades profissionais devido à dor) variou 
entre 2 (0)-10 (19) dias (mínimo = 1; máximo = 28 dias). Conclusão: 
Jogadores de futebol profissional apresentam alta prevalência de lom-
balgia substancial. A frequência e a incidência da lombalgia parecem 
ser baixas comparadas a outros esportes e condições. As estimativas 
de recorrência, intensidade e gravidade da lombalgia são incertas. Nível 
de Evidência II, Revisão Sistemática de Estudos de Nível II.

Descritores: Lombalgia. Epidemiologia. Prevalência. Esportes. 
Futebol. Atletas Profissionais.

INTRODUCTION

Low back pain (LBP) is a common complaint in the general popu-
lation and represents one of the main causes of seeking medical 
care worldwide.1 It is associated with high rates of physical disability 
and work absenteeism, and therefore has a huge negative socio-
economic effect on patients and health systems, both public and 

private.2 This condition has a multifactorial etiology, and a wide 
range of biopsychosocial factors may contribute to the onset and 
improvement or worsening of patients’ signs/symptoms.3

Professional athletes, regardless of their sport, often experience LBP, 
since the level of physical and psychological demand in training and 
competitions is significantly higher than in non-athletes.4 Previous 
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systematic reviews on the epidemiology of LBP in sports showed 
point prevalence estimates ranging from 10% to 67% and 12-month 
prevalence estimates ranging from 17% to 94%.4,5 Thus, the clinical 
approach to athletes with back complaints involves permanent care 
that goes beyond relieving symptoms and restoring functionality. 
Screening for potential risk factors that may predispose to back 
pain during sports practice is necessary in order to suppress or 
attenuate causal mechanisms and prevent recurrences.6

Moreover, when professional athletes have a musculoskeletal 
problem, they need to recover as quickly as possible, fully restoring 
their physical and functional capabilities to train/compete at the 
highest levels of performance.7 However, besides the need for 
athletes to fully recover in time for their professional commitments, 
institutions (e.g., clubs and federations) impose burdens arising from 
the absence of athletes in their activities, whether financial costs 
or burdens directly related to the inability of athletes to perform in 
commitments on the official calendar.8

Soccer, one of the most popular sports in the world, exposes its 
players to high mechanical stress, such as repetitive movements, 
excessive loads, and high-energy trauma. This can easily affect 
the musculoskeletal system, especially the lumbar spine, which is 
one of the body regions most susceptible to dysfunction due to 
traumatic, overuse, and/or degenerative mechanisms.6,9 Especially 
considering professional soccer and the level of performance it 
has reached in the contemporary sports world, studying LBP in 
this context can evidence its negative repercussions for athletes 
and institutions and provide important support for pain prevention 
and management strategies. Thus, this study aimed to evaluate the 
epidemiological (prevalence and incidence) and clinical (recurrence 
and severity) characteristics of LBP in professional soccer players.

METHODS

Study design and guidelines

This is a systematic review and meta-analysis. Its methods were 
based on recommendations of the JBI Manual for Evidence Synthe-
sis,10 the Meta-analysis of Observational Studies in Epidemiology 
(MOOSE) group,11 and the Cochrane Handbook for Systemat-
ic Reviews of Interventions.12 The review followed the Preferred 
Reporting Items for Systematic Reviews and Meta-Analyses 
(PRISMA) checklist13 and the Prisma in Exercise, Rehabilitation, 
Sport Medicine and Sports Science (PERSiST) guidance.14 PROS-
PERO No. CRD42021271942.

Search strategy and inclusion criteria

Searches for original studies were conducted in the Embase, 
LILACS, PubMed/MEDLINE, SciELO, Scopus, SPORTDiscus, 
and Web of Science databases, without date or language restric-
tions. A manual search was also performed in Google Scholar, 
specialized scientific journals, and reference lists of previous 
studies. Moreover, professionals/researchers in the field were 
consulted to identify additional relevant records. Search strategies 
were elaborated using combinations of descriptors/terms for 
each database, using English words such as “epidemiology,” 
“prevalence,” “incidence,” “backache,” “spine,” “injury,” “sport,” 
“football,” “soccer,” “athlete,” “professional,” and “elite.” Supple-
mentary Table 1 presents detailed search strategies.
Studies with data on LBP in adult professional soccer players of 
both sexes, regardless of academic type (e.g., conference abstract, 
dissertation/thesis, or article) and design (e.g., observational or 
experimental), were the inclusion criteria. Anatomically, LBP is any 
pain and/or discomfort in the region between the costal margin and 
the inferior gluteal folds, with or without radiation to the lower limbs, 
regardless of the cause (specific or non-specific) and evolution 

(acute or chronic).15,16 The sport assessed was the traditional field 
soccer17 in professional contexts involving seasons, training, and/
or competitions (e.g., matches, tournaments, championships, 
leagues, and cups). No minimum sample size was considered as 
an inclusion criterion in order to increase the number of eligible 
studies. Studies with other types of soccer (e.g., indoor, beach, and 
Paralympic), different age groups (e.g., children and young people), 
and non-professional levels (e.g., amateur athletes) were excluded.

Study selection and data extraction

Two reviewers independently screened the titles and abstracts 
of the original studies obtained from the searches. The full texts 
of potential studies were accessed and assessed for eligibility. 
The studies that met the inclusion criteria were included in the 
review. Data were extracted by two independent reviewers to 
avoid the omission of relevant data. Disagreements were resolved 
by consensus.10 The following information was extracted: study 
(author and date); location (country); design (cross-sectional 
or longitudinal) sample (size and sex and age of participants); 
assessment time [during a season (≤ 12 months), for longer than 
a season (> 12 months), or during a given time (e.g., point) and/
or period (e.g., past year)]; exposure (total hours of exposure in 
training and/or matches); injury (total number of soccer-related 
injuries); and outcome (prevalence and/or incidence). The authors 
of original studies were contacted via email to clarify unclear/
missing information and/or provide additional data.

Risk of bias assessment

Two reviewers independently assessed the risk of bias of each 
included study, using a tool developed by Loney and Stratford18 and 
Loney et al.,19 which has eight items that address methodological 
issues of prevalence/incidence studies. This tool was chosen 
because it best applies to the scope of this review (considering 
its condition, context, and population).10 Items 1 and 2 refer to the 
study design, the description of the setting, and the characteristics 
of participants. Items 3 and 4 refer to sample selection and size. 
Items 5 to 7 refer to diagnostic methods, data collection, and 
statistical analysis, and item 8 refers to the response rate and the 
follow-up period.18

For evaluation purposes, in item 1, a cross-sectional design was 
considered adequate for prevalence studies and a longitudinal design 
(prospective or retrospective) for incidence studies.18,19 In item 2, the 
clear presentation of the origin, affiliation, and characteristics of par-
ticipants was considered adequate.18,19 In item 3, a sample selection 
by convenience from professional soccer settings, such as clubs, 
national teams, and/or competitions, was considered acceptable.20 
In item 4, a sample size of ≥ 25 participants was considered ad-
equate, as this is the average number of players at a professional 
soccer club during a season and/or competition.21,22 In items 5 
and 6, the identification of LBP cases/events using standardized 
records with sufficient information on the assessment, exposure, 
and outcome, according to the definitions of injury resulting from 
soccer suggested by Fuller et al.,20 Hägglund et al.,23 and Timpka 
et al.24 (e.g., inability to play/train; need for medical care; detectable 
tissue damage; or self-reported complaint resulting from injury) was 
considered adequate. In item 7, an explicit reporting of prevalence/
incidence results with confidence intervals (CI) was considered 
adequate.18,19 In item 8, a response rate ≥ 70% was considered 
acceptable,18,19 while for incidence studies, the acceptable follow-up 
period should cover at least one full official tournament,20 with a 
sample loss < 20%.25

For each item in the assessment tool, the answer was “yes,” 
“unclear,” or “no,” depending on whether the information in 
the included studies was sufficiently clear, obscure, or absent, 
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respectively. The answer “yes” was classified as “low risk of 
bias;” “unclear” as “unknown risk of bias;” and “no” as “high risk 
of bias.” Disagreements were resolved by a third reviewer.10 The 
authors of original studies were contacted via email if additional 
information was required. The frequency of answers for each item 
was estimated and presented in a bar chart. A total average of 
“low risk of bias” answers was provided without, however, using 
it as a selection or judgment criterion.

Data analysis and evidence synthesis
The data from each included study were initially described using 
descriptive statistics. Study-level prevalence estimates were ob-
tained using the formula:26

Prevalence= 
total number of players in the study

number of positive LBP cases ���x

Study-level injury frequencies were obtained by the formula:26

Frequency = 
total number of injuries in the study

number of positive LBP events ���x

Study-level incidence rates were obtained by the formula:20,26

Incidence = 
total exposure (in hours) in the study

number of positive LBP events �����x hours of exposure

For prevalence and injury frequency estimates, a 95%CI was estimated 
using the Wilson method for n ≤ 40 and the Agresti-Coull method 
for n > 40, while for incidence rates, a 95%CI was estimated using 
the Clopper-Pearson exact method.27 All descriptive analyses were 
performed using the EpiTools epidemiological calculator (Ausvet, 
2018; https://epitools.ausvet.com. Au/ciproportion).
The meta-analysis of injury prevalence and frequency was conducted 
by pooling the proportions obtained in the included studies, using the 
inverse variance heterogeneity (Ivhet) model, which estimates the 
variance of the pooled effect by a quasi-likelihood framework.28,29 
This model has shown better performance in reducing the observed 
variance and improving the accuracy of estimates compared with 
the traditional DerSimonian-Laird random effects model,30 especially 
when the number of pooled studies is small (e.g., k < 10) and the 
heterogeneity is substantially high (e.g., I2 > 50%).28,29 Moreover, 
the proportions were normalized using the Freeman-Tukey double 
arcsine transformation in order to stabilize the variance within/between 
studies when estimating study weights.31 This approach improves 
variance estimation in analyses that include studies with small sample 
sizes and proportions close to 0.0 or 1.0.10,31

The meta-analysis of incidence was conducted by pooling the rates and 
their respective standard errors obtained in the included studies, using 
the DerSimonian-Laird random effects model.30 Rates were expressed 
per 1,000 player-hours of exposure, according to the formula:32

Incidence = 
number of matches x number of players x match length

number of positive LBP events �����x hours of exposure

Data on exposure in training and/or matches were obtained from 
the included studies. When an incidence rate was not provided in 
the studies that reported injuries during competitions, the number 
of positive LBP events, the number of matches, the number of 
exposed players (11 or 22), and match length in hours (90 min-
utes = 1.5 hours), were used to obtain incidence rates, as in the 
formula above.20,32

Heterogeneity between pooled studies was assessed using 
Cochran’s Q test. A large Q value with p < 0.10 suggests 
the presence of significant heterogeneity. Quantification of 
variability (%) was assessed using the I2 statistic, and a value 

≥ 75% showed considerable heterogeneity.12 Publication bias 
was assessed for meta-analyses with k ≥ 10 studies using 
the Doi plot method.33 For quantification of asymmetry,  
the LFK index was used. A value less than or equal to ± 1 rep-
resented “absent asymmetry” (absent publication bias), a value 
between ± 1 and ± 2 represented “minor asymmetry” (present 
publication bias), and a value greater than ± 2 represented 
“major asymmetry” (significant publication bias). Moreover, 
Egger’s test with p < 0.10 was used as an additional inference 
of significant asymmetry.33 All meta-analyses were performed 
using MetaXL software version 5.3 (EpiGear International Pty 
Ltd., Sunrise Beach, Queensland, Australia, 2016).
The quality of evidence for prevalence estimates, injury frequencies, 
and incidence rates was rated by two independent reviewers using 
the Grading of Recommendations Assessment, Development, and 
Evaluation (GRADE) system.34 The levels of quality of evidence were: 
high quality (the pooled estimates/rates are very close to the actual 
estimates/rates, and differences are unlikely); moderate quality  
(the pooled estimates/rates are close to the actual estimates/rates, 
but may differ); low quality (the pooled estimates/rates are uncertain 
and likely to differ from the actual estimates/rates); and very low 
quality (the pooled estimates/rates are very uncertain and probably 
very different from the actual estimates/rates).
The overall quality of evidence for each pooled result was initially 
rated as high and then downgraded by one, two, or three levels (up 
to very low) if one of the following criteria were present: ≥ 50% of 
pooled studies were classified as “high risk of bias” in items 4, 5, or 6 
of the tool (serious risk of bias); ≥ 50% of pooled studies did not use 
valid/reliable methods to identify LBP in soccer settings20 (serious 
indirectness); ≥ 50% of pooled studies did not have a sample of 
25 participants or more (serious imprecision); the I2 of the pooled 
analysis was ≥ 75% (serious inconsistency); and the analysis of 
publication bias showed “major asymmetry” and Egger’s test with 
p < 0.10 (serious publication bias).34 For meta-analyses with k < 
10 studies, the analysis of publication bias was not conducted and 
therefore not used as a criterion for rating the quality of evidence.
Finally, the clinical features of LBP were described as follows: 
recurrence rate (%); pain intensity (average points on a 0–10 scale 
and categorization into three levels: ≤ 3 points = mild; 4–7 points 
= moderate; 8–10 points = severe); and pain severity (average 
number of days a player is absent from professional activities due 
to pain, from the first day absent until full return to training/matches, 
and categorization into four levels: ≤ 3 days = minimal; 4–7 days 
= mild; 8–28 days = moderate; > 28 days = severe).15,20

RESULTS

Study selection process

The searches identified 9,959 studies. We removed 1,632 dupli-
cates and excluded 8,148 based on their titles/abstracts. We read 
179 original studies in full and assessed their eligibility. Finally, 
we excluded 135 for six different reasons and included 44 in this 
review22,35-79 (Figure 1). The study by van Beijsterveldt et al.75 used 
data from the same sample as the study by Stubbe et al.71 The PhD 
dissertations by Hägglund52 and Netto61 only provided additional 
data on their respective original articles.51,60
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Study description
The included studies were published from 1991 to 2021 and 
conducted in Europe (k = 27),22,35-40,44,46-48,50,51,54-57,64,67,68,71,73-

75,77-79 South, Central, and North America and the Caribbean 
(k = 12),42,43,49,59,60,63,65,66,69,70,72,76 Asia (k = 2),45,62 Ocea-
nia(k = 2),53,58 and Eurasia (k = 1),41 using data from about 
13,960 men and 2,083 women (Table 1). Regarding the design, 
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Studies identified in the databases (k = 9,944)

Embase (k = 1,622) SPORTDiscus (k = 1,574)
LILACS (k = 1,022) Web of Science (k = 1,662) 

PubMed/MEDLINE (k = 2,783)
SciELO (k = 74)

Scopus (k = 1,207)

Studies identified in other sources by 
manual searches

(k = 15)

Studies remaining after 
removal of duplicates

(k = 8,327)

Studies screened
(k = 8,327)

Studies assessed 
for eligibility

(k = 179)

Studies included in the 
qualitative synthesis

(k = 44)

Studies included in the 
quantitative synthesis – 

meta-analysis
(k = 44)

Studies excluded
(k = 8,148)

Studies excluded
(k = 135)
• No full-text articles and/or data were found (k = 15)
• The authors did not respond to 

email contact (k = 14)
• The condition studied did not include 

“low back pain” (k = 72)
• The context and/or population studied 

was not professional soccer (k = 29)
• Insufficient data for a qualitative/quantitative 

analysis (k = 2)
• Literature review (k = 3)

Figure 1. PRISMA flowchart of studies in the review (k = 44).

the studies were cross-sectional (k = 12)38,40-43,50,53,54,59,72,74,76 or 
longitudinal (k = 32).22,35-37,39,44-49,51,55-58,60,62-71,73,75,77-79 Regarding 
the outcome, the studies provided data on the prevalence of LBP 
(k = 19),36,38-42,45,49,50,53,54,60,62,67,68,72,74,76,78 the frequency of LBP 
according to the total number of injuries (k = 34),22,35-37,40,42-49,51,55-

60,63-71,73,76-79 and the incidence of LBP according to 1,000 play-
er-hours of exposure (k = 24).22,35,36,44-47,49,51,55-57,60,63-66,68,69,71,73,77-79

Table 1. Characteristics of the studies included in the review (k = 44).

Study
Author
Date

Location
Country(ies)

Design
Cross-sectional, 

longitudinal

Sample
Men/women (n)

Mean age (variability)

Assessment
Season*, period

Exposure
Men/women (h)

Total†

Injury
Men/women (n)

Total‡

Outcome
Prevalence§, 

incidence

Arnason et al.36

1996
Iceland Longitudinal

84/0
25 (18–35) years

Apr–Sep/1991,
during ≤ 1 season

6,850¶/0 85/0
Prevalence, 
incidence

Bjørneboe et al.37

2011
Norway Longitudinal

296/0
NA

Jul–Nov/2007,
during ≤ 1 season

NA 174/0 Prevalence

Brynhildsen et al.38

1997
Sweden Cross-sectional

0/361
21 (14–36) years

At the time of the 
study (point), lifetime

NA NA Prevalence

Brynhildsen et al.39

1997
Sweden Longitudinal

0/261
21 (15–28) years

6–8 months,
during ≤ 1 season

NA NA Prevalence

Cabral40

2017
Portugal Cross-sectional

48/0
24 (16–38) years

Past year NA 36/0 Prevalence

Çali et al.41

2015
Turkey Cross-sectional

121/0
24 (16–34) years

Past year NA NA Prevalence

Cesca et al.42

2012
Brazil Cross-sectional

20/0
NA (18–40) years

Jan–May/2011,
during ≤ 1 season

NA 58/0 Prevalence

Coelho43

2011
Brazil Cross-sectional

67/0
NA

May–Aug/2011,
during ≤ 1 season

NA 66/0 Prevalence

Dupont et al.44

2010
Scotland Longitudinal

32/0
26 (4) years

Jul/2007–May/2009,
during > 1 season

18,495/0 165/0
Prevalence, 
incidence
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Table 1. Characteristics of the studies included in the review (k = 44).

Study
Author
Date

Location
Country(ies)

Design
Cross-sectional, 

longitudinal

Sample
Men/women (n)

Mean age (variability)

Assessment
Season*, period

Exposure
Men/women (h)

Total†

Injury
Men/women (n)

Total‡

Outcome
Prevalence§, 

incidence

Eirale et al.45

2012
Qatar Longitudinal

36/0
24 (NA) years

Jun/2007–Oct/2008,
during > 1 season

10,043/0 78/0
Prevalence, 
incidence

Ekstrand et al.46

2011
SeveralA Longitudinal

2,299/0
25 (5) years

June/2001–Dec/2009,
during > 1 season

1,175,000/0 2,908/0
Prevalence, 
incidence

Ekstrand et al.47

2011
SeveralB Longitudinal

613/154
25 (16–38) years
23 (15–38) years

Feb/2003–Oct/2008,
during > 1 season

198,071/48,404 1,791/314
Prevalence, 
incidence

Ekstrand et al.22

2013
SeveralC Longitudinal

1,743/0
NA

Jul/2001–Jun/2012,
during > 1 season

1,057,201/0 8,029/0
Prevalence, 
incidence

Ekstrand et al.48

2020
SeveralD Longitudinal

NA/0
NA

2001–2017,
during > 1 season

NA 19,926/0 Prevalence

Escobar49

2018
Guatemala Longitudinal

28/0
> 20 years

Jan–Jun/2017,
during ≤ 1 season

396¶/0 25/0
Prevalence, 
incidence

Grosdent et al.50

2016
Belgium Cross-sectional

43/0
18 (1) years

At the time of the study 
(point); past year

NA NA Prevalence

Hägglund et al.51

2009 Sweden Longitudinal
239/228

25 (16–37) years
23 (15–41) years

Jan–Oct/2005,
during ≤ 1 season 71,361/54,156 548/299 Prevalence, 

incidence

Hides et al.53

2016 Australia Cross-sectional 25/0
24 (6) years

At the time of the study
(point) NA NA Prevalence

Junge et al.54

2000 Czech Republic Cross-sectional 81/0
24 (18–33) years Lifetime NA NA Prevalence

Kristenson et al.55

2013
Norway and 

Sweden Longitudinal 1,507/0
25 (5) years

Jan/2010–Nov/2011,
during > 1 season 229,456/0 2,241/0 Prevalence, 

incidence

Krutsch et al.56

2022 Germany Longitudinal 1,800§/0
NA

Aug/2014–May/2018,
during > 1 season 855,000¶/0 551/0 Prevalence, 

incidence

Larruskain et al.57

2018 Spain Longitudinal
50/35

25 (4) years
25 (5) years

Jul/2010–Jun/2015,
during > 1 season 28,878/25,395 323/160 Prevalence, 

incidence

Lu et al.58

2020 Australia Longitudinal 421/0
NA

Oct/2012–Apr/2018,
during > 1 season NA 917/0 Prevalence

Martín-San Agustín et al.35

2021 Spain Longitudinal 0/123
23 (4) years

Jul/2016–Jun/2017,
during ≤ 1 season 0/30,959¶ 0/113 Prevalence, 

incidence

Nascimento et al.59

2015 Brazil Cross-sectional 25/0
24 (4) years

Jan–May/2013,
during ≤ 1 season NA 11/0 Prevalence

Netto et al.60

2019 Brazil Longitudinal 864/0
22 (NA) years

May–Dec/2016,
during ≤ 1 season 12,507¶/0 312/0 Prevalence, 

incidence

Noormohammadpour et al.62 2020 Iran Longitudinal 37/0
19 (16–23) years

6 months,
during ≤ 1 season NA NA Prevalence

Pangrazio et al.63

2016 SeveralE Longitudinal 506/644
NA

2015–2016,
during ≤ 1 season 1,914¶/1,584¶ 115/151 Prevalence, 

incidence

Papacostas et al.64

2009 Greece Longitudinal 105/0
26 (5) years

Jul–May,
during > 1 season 11,491/0 51/0 Prevalence, 

incidence

Paus et al.65

2003 Argentina Longitudinal 86/0
27 (17–37) years

1995–2001,
during > 1 season 3,237/0 2,536/0 Prevalence, 

incidence

Pedrinelli et al.66

2013 SeveralF Longitudinal 276/0
NA

Jul/2011,
during ≤ 1 season 2,430/0 63/0 Prevalence, 

incidence

Peterson et al.67

2000 Czech Republic Longitudinal 51/0
NA Past year NA 99/0 Prevalence

Poulsen et al.68

1991 Denmark Longitudinal 55/0
26 (21–30) years

1986,
during ≤ 1 season 6,445/0 57/0 Prevalence, 

incidence

Santos et al.69

2009 Brazil Longitudinal 35/0
NA

2007,
during ≤ 1 season 1,007¶/0 49/0 Prevalence, 

incidence
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Table 1. Characteristics of the studies included in the review (k = 44).

Study
Author
Date

Location
Country(ies)

Design
Cross-sectional, 

longitudinal

Sample
Men/women (n)

Mean age (variability)

Assessment
Season*, period

Exposure
Men/women (h)

Total†

Injury
Men/women (n)

Total‡

Outcome
Prevalence§, 

incidence

Silva et al.70

2005 Brazil Longitudinal 30/0
NA

Jan–Dec/2003,
during ≤ 1 season NA 49/0 Prevalence

Stubbe et al.71

2015 Netherlands Longitudinal 217/0
25 (4) years

Jul/2009–May/2010,
during ≤ 1 season 46,194/0 286/0 Prevalence, 

incidence

Todeschini et al.72

2019 Brazil Cross-sectional 39/0
23 (5) years Lifetime NA NA Prevalence

Torrontegui-Duarte et al.73

2020 Spain Longitudinal 71/0
27 (3) years

Aug/1999–May/2017,
during > 1 season 50,140¶/0 356/0 Prevalence, 

incidence

Tunås et al.74

2015 Norway Cross-sectional 0/277
22 (18–32) years

At the time of the 
study (point); past 

year; lifetime
NA NA Prevalence

van Beijsterveldt et al.75#

2015 Netherlands Longitudinal 217/0
25 (4) years

Jul/2009–May/2010,
during ≤ 1 season 46,194/0 286/0 Prevalence, 

incidence

Vasconcelos Jr. et al.76

2010 Brazil Cross-sectional 19/0
27 (4) years

May–Nov/2009,
during ≤ 1 season NA 20/0 Prevalence

Waldén et al.77

2005 SeveralG Longitudinal 266/0
26 (4) years

Jul/2001–May/2002,
during ≤ 1 season 69,707/0 658/0 Prevalence, 

incidence

Waldén et al.78

2007 SeveralH Longitudinal 368/0
NA

Jun–Jul/2004,
during ≤ 1 season 4,742/0 45/0 Prevalence, 

incidence

Waldén et al.79

2013 SeveralI Longitudinal 1,357/0
NA

Aug/2001–May/2010,
during > 1 season 773,563/0 5,949/0 Prevalence, 

incidence

n = absolute number; h = hour; NA = not available
*Assessment period in each included study: during ≤ 1 season (≤ 12 months) or > 1 season (> 12 months); or during a given time (e.g., point) and/or period (e.g., past year).
†Total hours of exposure in training and/or matches in each included study.
‡Total soccer-related injuries in each included study.
§Prevalence of LBP according to the total sample (cases/total sample) and/or frequency of LBP according to the total number of injuries (cases/total number of injuries) in each included study.
¶Estimated exposure based on data provided in the included study, in another study with the same sample, and/or in the literature.
#This study used data from the same sample as the study by van Stubbe et al.71

AData from 51 European teams from several countries such as England, Italy, Germany, Spain, France, the Netherlands, Sweden, among others.
BData from 20 European teams from Sweden, the Netherlands, Finland, Switzerland, Ireland, Norway, Austria, and Scotland.
CData from 27 European teams from 10 countries, such as England, Italy, Netherlands, Spain, Germany, among others.
DData from 116 European teams from 24 countries, such as France, Spain, Germany, Italy, England, Portugal, the Netherlands, Belgium, Norway, Sweden, Switzerland, Denmark, among others.
EData from 12 Latin American teams and 16 national teams from Argentina, Brazil, Bolivia, Chile, Colombia, Peru, Ecuador, Paraguay, Uruguay, Venezuela, Costa Rica, Panama, Haiti, Jamaica, 
Mexico, and the United States.
FInternational tournament with national teams from Argentina, Brazil, Peru, Colombia, Costa Rica, Uruguay, Ecuador, Bolivia, Chile, Venezuela, Mexico, and Paraguay.
GData from 11 European teams from England, France, Italy, Netherlands, and Spain.
HInternational tournament with national teams from Bulgaria, Croatia, Czech Republic, Denmark, England, France, Germany, Greece, Italy, Latvia, Netherlands, Portugal, Russia, Spain, Sweden, 
and Switzerland.
IData from 24 European teams from Scotland, England, France, Netherlands, Belgium, Germany, Italy, Portugal, and Spain.
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Figure 2. Risk of bias summary of the included studies (k = 44).

Risk of bias

The assessment of the 44 included studies showed the following 
results: 93% to 98% of studies had “low risk” in items 1, 3, and 4; 
75% and 71% of studies had “low risk” in items 5 and 6, respec-
tively; and 68% and 64% of studies had “low risk” in items 2 and 
8, respectively. The main methodological problem was in item 7, 

as 86% of studies had “high risk,” mainly because they did not 
provide a CI for prevalence/incidence values (Figure 2). In item 
5, which refers to the diagnosis of the condition, 62% of studies 
(k = 27)22,36,37,44-48,50,51,55-58,60,62,64,65,68-71,73,75,77-79 used the definition of 
soccer-related injury proposed by Fuller et al.20 in their consensus 
statement (i.e., time-loss injury) (Supplementary Table 2). The total 
average of “low risk” answers was 5.7 (2–8) (Table 2).

0% 25% 50% 75% 100%

1. Was the design appropriate for the research question?

2. Were the study setting and participants described in detail?

3. Was the participant’s sample obtained appropriately?

4. Was the sample size adequate?

5. Were objective and appropriate criteria used to measure the outcome?

6. Was the outcome adequately measured?

7. Are the prevalence/incidence estimates accurate?

8. Was the response rate/follow-up adequate?

Percentage of studies

Low risk of bias Unknown risk of bias High risk of bias
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Table 2. Risk of bias assessment of the included studies (k = 44).

Item
1 2 3 4 5 6 7 8 Total

Study
Study
design

Setting/
participants

Sampling
method

Sample
size

Diagnosis Data
collection

Statistical
approach

Sample
losses

0–8

Arnason et al.36 Y Y Y Y Y Y N Y 7

Bjørneboe et al.37 Y Y Y Y Y U N Y 6

Brynhildsen et al.38 Y Y Y Y U Y N Y 6

Brynhildsen et al.39 Y Y Y Y Y N N U 5

Cabral40 Y Y Y Y Y Y N Y 7

Çali et al.41 Y Y Y Y N Y N N 5

Cesca et al.42 N Y Y N U Y N Y 4

Coelho43 Y N Y Y N N N Y 4

Dupont et al.44 Y Y Y Y Y Y Y Y 8

Eirale et al.45 Y Y Y Y Y Y N Y 7

Ekstrand et al.46 Y Y Y Y Y Y N U 6

Ekstrand et al.47 Y Y Y Y Y Y N U 6

Ekstrand et al.22 Y N Y Y Y Y N Y 6

Ekstrand et al.48 Y N Y U Y U N U 3

Escobar49 Y N Y Y N Y N Y 5

Grosdent et al.50 Y Y Y Y Y Y N Y 7

Hägglund et al.51 Y Y Y Y Y Y N Y 7

Hides et al.53 Y Y Y Y N Y N Y 6

Junge et al.54 Y Y Y Y U U N Y 5

Kristenson et al.55 Y Y Y Y Y Y Y Y 8

Krutsch et al.56 Y N Y Y Y Y N U 5

Larruskain et al.57 Y Y Y Y Y Y Y Y 8

Lu et al.58 Y N Y Y Y N Y U 5

Martín-San 
Agustín et al.35 Y Y Y Y Y Y Y N 6

Nascimento et al.59 Y Y Y Y N U N Y 5

Netto et al.60 Y N Y Y Y Y N Y 6

Noormohammadpour 
et al.62 N Y Y Y Y U N Y 5

Pangrazio et al.63 Y N Y Y U U N Y 4
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Table 2. Risk of bias assessment of the included studies (k = 44).

Item
1 2 3 4 5 6 7 8 Total

Study
Study
design

Setting/
participants

Sampling
method

Sample
size

Diagnosis Data
collection

Statistical
approach

Sample
losses

0–8

Papacostas et al.64 Y Y Y Y Y Y N Y 7

Paus et al.65 Y Y Y Y Y Y N U 6

Pedrinelli et al.66 Y N Y Y Y Y N Y 6

Peterson et al.67 Y N Y Y Y N N N 4

Poulsen et al.68 Y Y Y Y Y Y N Y 7

Santos et al.69 Y N Y Y Y U N Y 5

Silva et al.70 N N U Y Y N N U 2

Stubbe et al.71 Y Y Y Y Y Y N N 6

Todeschini et al.72 Y Y Y Y U Y N Y 6

Torrontegui-
Duarte et al.73 Y Y Y Y Y Y N N 6

Tunås et al.74 Y Y Y Y Y Y N Y 7

van Beijsterveldt 
et al.75 Y Y Y Y Y Y N N 6

Vasconcelos 
Jr. et al.76 Y Y Y N U U N U 3

Waldén et al.77 Y Y Y Y Y Y N Y 7

Waldén et al.78 Y N Y Y Y Y N Y 6

Waldén et al.79 Y N Y Y Y Y Y U 6

Tool developed by Loney and Stratford18 and Loney et al.19

1. Was the design appropriate for the research question?
2. Were the study setting and participants described in detail?
3. Was the participant’s sample obtained appropriately?
4. Was the sample size adequate?
5. Were objective and appropriate criteria used to measure the outcome?
6. Was the outcome adequately measured?
7. Are the prevalence/incidence estimates accurate?
8. Was the response rate/follow-up adequate?
Y = yes; N = no; U = unclear.
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META-ANALYSES

Prevalence

In total, 10 studies36,39,42,45,49,60,62,68,76,78 provided the prevalence 
of LBP during ≤ 1 season (Supplementary Table 3a). The pooled 
estimate in men was 1% (95%CI = 0–4%) (Figure 3a). The evidence 
for this estimate was rated as moderate quality due to serious 
inconsistency (I2 = 81%). Descriptively, one study39 showed an 
estimate in women of 29% (95%CI = 24-35%) (Figure 3b).
Four studies38,50,53,74 provided the point prevalence of LBP (Supple-
mentary Table 3b). The pooled estimate in men was 25% (95%CI = 
16–36%) (Figure 3c). The evidence for this estimate was rated as 
low quality due to serious risk of bias and indirectness (≥ 50% of 
pooled studies had “high risk” in item 5 of the risk of bias tool 
and did not use valid/reliable methods to identify LBP in soccer 
settings, respectively). The pooled estimate in women was 28% 

(95%CI = 20–37%) (Figure 3d). The evidence for this estimate was 
rated as moderate quality due to serious inconsistency (I2 = 81%).
Five studies40,41,50,67,74 provided past-year prevalence of LBP (Sup-
plementary Table 3c). The pooled estimate in men was 34% (95%CI 
= 24–44%) (Figure 3e). The evidence for this estimate was rated 
as low quality due to serious risk of bias and indirectness (≥ 50% 
of pooled studies had “high risk” in items 5 or 6 of the risk of bias 
tool and did not use valid/reliable methods to identify LBP in soccer 
settings, respectively). Descriptively, one study74 showed an estimate 
in women of 57% (95%CI = 51-63%) (Figure 3f).
Five studies38,54,62,72,74 provided lifetime prevalence of LBP (Supple-
mentary Table 3d). The pooled estimate in men was 32% (95%CI 
= 25–39%) (Figure 3g). The evidence for this estimate was rated 
as high quality. The pooled estimate in women was 50% (95%CI = 
32–69%) (Figure 3h). The evidence for this estimate was rated as 
moderate quality due to serious inconsistency (I2 = 95%).
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IVhet

Prevalence
0.400.200.00

Study

Walden et al78

Netto et al60

Overall

Q=41.04; p=0.00; I2=81%

(P=proportion; W=weight)

Poulsen et al68

Eirale et al45

Arnason et al36

Escobar49

Vasconc... et al76

Cesca et al42

Noormo... et al62

P      (95%CI)     W (%)

0.00 (0.00‒0.01)   24.3

0.01 (0.00‒0.01)   57.0

0.01 (0.00‒0.04)   100.0

0.02 (0.00‒0.08)   3.7

0.03 (0.00‒0.12)   2.4

0.04 (0.00‒0.09)   5.6

0.04 (0.00‒0.15)   1.9

0.05 (0.00‒0.21)   1.3

0.15 (0.02‒0.35)   1.4

0.19 (0.08‒0.33)   2.5

(a)

Figure 3. Meta-analyses with pooled prevalence estimates of low back pain in professional soccer players, according to the total number of 
players, reported in each included study (k = 19).

IVhet

Prevalence
0.400.20

Study

Brynhildsen et al39

Overall 

Descriptive estimate only

(P=proportion; W=weight)

P    (95%CI)      W (%)

0.29 (0.24‒0.35)   100.0

0.29 (0.24‒0.35)   100.0

(b)

IVhet

0.500.300.10

Study 

Grosdent et al50

Overall 

Q=0.21; p=0.65; I2=0%

(P=proportion; W=weight)

Hides et al51

P     (95%CI)       W (%)

0.23 (0.12‒0.37)   63.0

0.25 (0.16‒0.36)   100.0

0.28 (0.12‒047)   37.0

(c)

Prevalence

IVhet

Prevalence
0.700.50

Study

Overall 

Descriptive estimate only

(P=proportion; W=weight)

Tunas et al74

P      (95%CI)      W (%)

0.57 (0.51‒0.63)   100.0

0.57 (0.51‒0.63)   100.0

(f)

IVhet

Prevalence
0.500.300.10

Study 

Todeschini et al72

Overall 

Q=1.83; p=0.40; I2=0%

(P=proportion; W=weight)

Junge et al54

Noormo... et al62

P      (95%CI)      W (%)

0.23 (0.11‒0.38)   24.9

0.32 (0.25‒0.39)   100.0

0.35 (0.25‒0.45)   51.4

0.35 (0.20‒0.51)   23.7

(g)

IVhet

Prevalence
0.700.500.30

Study

Brynhildsen et al.38

Overall 

Q=21.07; p=0.00; I2=95%

(P=proportion; W=weight)

Tunas et al.74

P      (95%CI)      W (%)

0.42 (0.37‒0.48)   56.6

0.50 (0.32‒0.69)   100.0

0.61 (0.55‒0.66)   43.4

(h)

IVhet

Prevalence
0.700.500.300.10

Study

Çali et al41

Cabral40

Overall

Q=7.20; p=0.07; I2=58%

(P=proportion; W=weight)

Peterson et al67

Grosdent et al50

P     (95%CI)       W (%)

0.26 (0.19‒0.35)   45.8

0.33 (0.21‒0.47)   18.3

0.34 (0.24‒0.44)   100.0

0.41 (0.28‒0.55)   19.4

0.47 (0.32‒0.62)   16.4

(e)

IVhet

Prevalence
0.400.20

Study

Tunas et al74

Overall 

Q=5.34; p=0.02; I2=81%

(P=proportion; W=weight)

Brynhildsen et al38

P      (95%CI)      W (%)

0.24 (0.19‒0.29)   43.4

0.28 (0.20‒0.37)   100.0

0.32 (0.27‒0.37)   56.6

(d)

Injury frequency
In total, 34 studies22,35-37,40,42-49,51,55-60,63-71,73,76-79 provided the frequen-
cy of LBP according to the total number of injuries (Supplementary 
Table 4). The pooled estimate in men was 2% (95%CI = 1–3%) 
(Figure 4a). The evidence for this estimate was rated as low quality 

due to serious inconsistency and publication bias (I2 = 88% and 
presence of “major asymmetry,” with p = 0.02 according to Egger’s 
test, respectively) (Figure 5). The pooled estimate in women was 
4% (95%CI = 2–5%) (Figure 4b). The evidence for this estimate 
was rated as high quality.
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IVhet

Prevalence
0.200.00

Study

Ekstrand et al47

Agustin et al35

Overall

Q=5.46; p=0.14; I2=45%

(P=proportion; W=weight)

Larruskain et al57

Hagglund et al51

P      (95%CI)      W (%)

0.02 (0.01‒0.04)   35.4

0.03 (0.00‒0.07)   12.8

0.04 (0.02‒0.05)   100.0

0.04 (0.01‒0.07)   18.1

0.05 (0.03‒0.08)   33.7

(b)

IVhe

Prevalenc
0.60.40.20.0

Study

Ekstrand et al
46

Dupont et al
44

Eirale et al
45

Kristenson et al
55

Poulsen et al
68

Ekstrand et al
22

Ekstrand et al
48

Ekstrand et al
47

Walden et al
78

Walden et al
79

Overall
Q=272.12; p=0.00; 

I
2
=88%

Krutsch et al
56

Torront... et al
73

60

Pangrazio et al
63

Coelho
43

Pedrinelli et al
66

Lu et al
58

Walden et al
77

Larruskain et al
57

Escobar
49

Hagglund et al
51

Silva et al
70

Bjorneboe et al
37

Stubbe et al
71

Vasconc... et al
76

Cesca et al
42

Paus et al
65

Arnason et al
36

Papacostas et al
64

Santos et al
69

Nascimento et al
59

Peterson et al
67

Cabral
40

P     (95%CI)  W 

0.01 (0.01‒0.02)   

0.01 (0.00‒0.04)   

0.01 (0.00‒0.05)   

0.01 (0.01‒0.02)   

0.02 (0.00‒0.07)   

0.02 (0.02‒0.02)   

0.02 (0.02‒0.02)   

0.02 (0.02‒0.03)   

0.02 (0.00‒0.09)   

0.02 (0.02‒0.03)   

0.02 (0.01‒0.03)   

0.02 (0.01‒0.04)   

0.03 (0.01‒0.04)   

0.03 (0.01‒0.05)   

0.03 (0.00‒0.07)   

0.03 (0.00‒0.09)   

0.03 (0.00‒0.09)   

0.03 (0.02‒0.05)   

0.03 (0.02‒0.05)   

0.04 (0.02‒0.06)   

0.04 (0.00‒0.16)   

0.04 (0.03‒0.06)   

0.04 (0.00‒0.12)   

0.05 (0.02‒0.08)   

0.05 (0.03‒0.08)   

0.05 (0.00‒0.20)   

0.05 (0.01‒0.13)   

0.06 (0.05‒0.06)   

0.09 (0.04‒0.17)   

0.10 (0.03‒0.20)   

0.12 (0.04‒0.23)   

0.18 (0.01‒0.47)   

0.21 (0.14‒0.30)   

0.44 (0.28‒0.61)   

(a)

Figure 4. Meta-analyses with pooled frequency estimates of low back pain in professional soccer players, according to the total number of 
injuries, reported in each included study (k = 34).

Figure 5. Doi plot of Z-score by double arcsine prevalence (k = 33).
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Figure 6. Meta-analyses with pooled incidence rates of low back pain in professional soccer players, according to 1,000 player-hours of expo-
sure, reported in each included study (k = 23).

RE

Rate
4.203.903.603.303.002.702.402.101.801.501.200.900.600.300.00

Study

Agustin et al35

Ekstrand et al47

Larruskain et al57

Hagglund et al51

Overall

Q=5471.63; p=0.00; I2=100%

(R=rate; W=weight)

Pangrazio et al63

R     (95%CI)       W (%)

0.10 (0.08‒0.12)   20.0

0.13 (0.11‒0.15)   20.0

0.24 (0.21‒0.27)   20.0

0.30 (0.27‒0.34)   20.0

0.32 (0.06‒1.87)   100.0

3.79 (3.67‒3.91)   20.0

(b)
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Rate
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Study

Krutsch et al56

Ekstrand et al46

Eirale et al45

Dupont et al44

Kristenson et al55

Ekstrand et al22

Poulsen et al68

Torront... et al73

Walden et al79

Ekstrand et al47

Walden et al78

Overall

Q=24113.29; p=0.00; I2=100%

(R=rate; W=weight)

Stubbe et al71

Hagglund et al51

Walden et al77

Larruskain et al57

Papacostas et al64

Netto et al60

Pedrinelli et al66

Arnason et al36

Pangrazio et al63

Escobar49

Santos et al69

R     (95%CI)      W (%)

0.02 (0.01‒0.03)   4.4

0.03 (0.02‒0.04)   4.5

0.10 (0.08‒0.12)   4.5

0.11 (0.09‒0.13)   4.5

0.14 (0.12‒0.17)   4.5

0.15 (0.13‒0.18)   4.5

0.16 (0.14‒0.19)   4.5

0.18 (0.16‒0.21)   4.5

0.18 (0.16‒0.21)   4.5

0.20 (0.17‒0.23)   4.6

0.21 (0.18‒0.24)   4.6

0.30 (0.17‒0.53)   100.0

0.30 (0.27‒0.34)   4.6

0.31 (0.28‒0.35)   4.6

0.33 (0.30‒0.37)   4.6

0.42 (0.38‒0.46)   4.6

0.44 (0.40‒0.48)   4.6

0.64 (0.59‒0.69)   4.6

0.82 (0.77‒0.88)   4.6

1.17 (1.10‒1.24)   4.6

1.57 (1.49‒1.65)   4.6

2.53 (2.43‒2.63)   4.6

5.96 (5.81‒6.11)   4.6

(a)

Incidence
A total of 2422,35,36,44-47,49,51,55-57,60,63-66,68,69,71,73,77-79 studies provided 
the incidence of LBP according to 1,000 player-hours of exposure 
(Supplementary Table 5). The pooled rate in men was 0.30 (95%CI 
= 0.17–0.53%) (Figure 6a). We excluded one study65 from this 
analysis due to its very extreme rate (43.25; 95%CI = 36.50–50.84). 

The evidence for this rate was rated as low quality due to serious 
inconsistency and publication bias (I2 = 100% and presence of 
“major asymmetry,” with p < 0.01 according to Egger’s test, respec-
tively) (Figure 7). The pooled estimate in women was 0.32 (95%CI 
= 0.06–1.87%) (Figure 6b). The evidence for this estimate was 
rated as moderate quality due to serious inconsistency (I2 = 100%).
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Recurrence, intensity, and severity

Three studies36,46,48 provided the recurrence rate of LBP (only 
in men), which ranged from 3% to 63%. Five studies40,41,50,53,62 
provided the intensity of LBP, which ranged from 1.68 (2.39) to 
4.87 (2.14) points on a 0–10 scale. Three of these studies40,41,50

repor ted a minimum of 0 and a maximum of 8 points. 
Five studies22,45,46,48,57 provided the days a player is absent from 
professional activities due to pain, which ranged from 2 (0) to 
10 (19) days. Four of these studies45,46,48,57 reported a minimum 
of one and a maximum of 28 days absent.

DISCUSSION

General findings

This review included 44 original studies with epidemiological 
(prevalence and incidence) and clinical (recurrence and sever-
ity) data on LBP in professional soccer players. Most studies 
scored “low risk” in the assessment of bias. Meta-analyses of the 
prevalence, frequency (according to the total number of injuries), 
and incidence of LBP provided pooled estimates with quality 
of evidence ranging from high to low according to the GRADE 
system. Few studies reported data on the recurrence, intensity, 
and severity of LBP, with considerable variation between results.

Prevalence findings

The prevalence of LBP in men showed a consistent increase as 
the exposure/assessment time of the original studies increased. 
The estimate (1%) was lower when pooling studies that evaluated 
LBP during ≤ 1 season (e.g., tournaments and championships), 
but higher (34%) when pooling studies that assessed LBP in the 
past year. In fact, longer exposure/assessment periods are more 
sensitive in capturing positive cases, especially for conditions 
that may present short-term signs/symptoms, such as an acute 
episode of LBP.18 Other reviews on the epidemiology of LBP in 
professional sports also show this same pattern of prevalence 
estimates.4,5,80 On the other hand, for women, the inconsistency 
between prevalence estimates was greater, since only one study 
provided estimates during ≤ 1 season (29%) and in the past 

year (57%). Despite this, point prevalence was consistently lower 
(28%) compared with lifetime prevalence (50%).

Injury frequency findings
The frequency of LBP according to the total number of inju-
ries showed 1,165 events/48,577 injuries (2%) in men and 31 
events/886 injuries (4%) in women. Recent longitudinal studies 
using a similar definition of soccer-related injury (time-loss injury) 
also show estimates of LBP from 2% to 2.5% in men48,56,73 and 
from 2.7% to 3.8% in women,35,57,63 while older studies report 
estimates above 5%.51,81 Over the past few years, new preventive 
approaches implemented within professional soccer, such as 
the identification of potential risk factors, the improvement of 
specialized medical practices, and individualized care, may 
have contributed to the reduction in the estimates of LBP.6,80,81 
Moreover, other aspects related to soccer itself such as the 
player’s position on the field, can have a significant effect on 
back complaints. For example, Onaka et al.82 found a wide 
variation in the occurrence of LBP according to field position 
compared with other conditions (e.g., groin pain). Forwards 
(4.1%) and defensive midfielders (5.2%) had lower estimates, 
while goalkeepers (28.6) and attacking midfielders (43.1%) had 
higher estimates. Differences in the biomechanical demands of 
the musculoskeletal system depending on field position may 
explain this variation in estimates.82

Incidence findings
The incidence of LBP per 1,000 player-hours of exposure showed 
similar rates in men (0.30) and women (0.32). However, the pooled 
rate in women shows a wide CI range compared with the pooled 
rate in men, which may be attributed to the small number of 
included studies evaluating the incidence of LBP in female soccer 
players (k = 5). These rates corroborate the high epidemiological 
burden of LBP among soccer-related injuries worldwide.4,6 A recent 
systematic review on the epidemiology of injuries in professional 
soccer settings showed that the rate of injuries affecting the trunk 
region (e.g., spine) was 0.40 per 1,000 player-hours of exposure, 
making it the second most affected anatomical site after lower 
limb injuries.32 LBP contributes to most injuries that affect the trunk 
in professional soccer players, as evidenced by several primary 
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Figure 7. Doi plot of Z-score by rate (k = 23).
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studies.35,44,47,57,66,69,71,79 Compared with other elite sports, the 
incidence rate of LBP is higher in basketball (0.40/1,000 hours 
of exposure),83 mainly due to a combination of factors, such 
as overload and trauma to the lumbar region,6 and in rowing 
(1.67/1,000 hours of exposure),84 mainly due to the exacerbated 
increase in tension in the lumbar paraspinal muscles.5

Recurrence, intensity, and severity findings

A very small number of studies reported the recurrence of LBP 
(k = 3). Two of these studies evaluated large samples over long 
follow-up periods (Ekstrand, Hägglund, and Waldén,46 n ≅ 2,299, 
1–9 seasons; and Ekstrand et al.,48 n ≅ 12,350, 1–16 seasons) and 
provided recurrence rates of 3 and 18.8%, respectively. Although 
previous guidelines presented recommendations for assessing 
injury recurrence in soccer (e.g., definition and use),20,23 this 
measure has not been used in most epidemiological studies, 
thus failing to show the burden of injury recurrence in professional 
players. Four original studies reported the intensity of LBP (0–10), 
which ranged from mild (0–3) to moderate (4–7). Maintaining 
adequate physical condition, flexibility, and muscle strength 
of the trunk and lower limbs can be a protective factor against 
severe injuries that manifest with higher pain intensity.9,50 Hides 
et al.53 found that additional muscle training programs (e.g., 
strengthening) performed by players during the pre-season to 
prevent injuries was associated with a significant increase in the 
cross-sectional area of the multifidus muscle and a clinically 
important decrease in pain intensity in players suffering from 
LBP at baseline. Five original studies reported the severity of 
LBP (days absent from professional activities due to pain), which 
ranged from one to 28 days (average of 2 [0] to 10 [19] days).  
This finding highlights that most players with LBP had a severity 
ranging from minimal (≤ 3 days) to moderate (8–28 days),20 
which suggests the presence of an acute condition (≤ 6 weeks).15

Practical implications

Although the included studies provided good data on the occurrence 
of LBP, this condition is still poorly studied as a primary outcome 
in professional soccer. Much of the literature specifically on back 
pain in soccer includes male, young, and non-elite athletes.6,7,85  
The results of this review showed that the epidemiological bur-
den of LBP in professional players may be significant in men 
(prevalence of 1% to 34%), but consistently higher in women 
(prevalence of 28% to 57%). Considering both sexes, at least 
one in four players is likely to suffer from LBP at any given time. 
With an ever-increasing level of physical demand, health pro-
fessionals who treat professional players should be alert to the 
causal mechanisms of lumbar injuries, including acute/traumatic 

(e.g., muscle strains, trunk hyperextension/hyperflexion, direct 
contusions, and sitting falls) and chronic/overuse (e.g., repetitive 
stress, microtraumas, overload, and degenerative changes).6,9 
Particularly in women, a U-shaped perspective should also be 
considered, since low or (conversely) strenuous levels of sport 
activities are associated with LBP.86 Moreover, other aspects, 
such as less pre-season physical conditioning, the large number 
of matches played as a starter, and field position can significantly 
increase estimates of LBP.41,53,74,82 All these factors are relevant 
for preventive efforts in clinical practice.

Potential limitations

This was a large-scale literature review, with extensive search, 
inclusion, and analysis of data on the epidemiology of LBP in 
professional soccer players. The potential limitations of the review 
add to the limitations of the existing literature on this topic: (a) 
the different definitions of LBP as an injury in soccer settings 
(e.g., pain with or without restriction of sports practice; need 
or not for medical care; and time-loss injury) are a potential 
source of important heterogeneity, which may have contribut-
ed to inconsistencies in some meta-analyses; (b) most of the 
included studies did not assess LBP as a primary outcome, 
which limited the acquisition of additional data and secondary 
analyses (e.g., age group and field position); (c) we did not 
estimate the prevalence during ≤ 1 season and in the past year 
in women, and the recurrence, intensity, and severity of LBP due 
to the insufficient number of included studies (k = 1) and/or the 
very wide variation between results. Future studies assessing 
back pain in soccer settings should address these limitations.

CONCLUSION

To the best of our knowledge, this is the first review to evaluate 
the epidemiology of LBP in professional soccer players. For men, 
high-quality evidence corresponds to a lifetime prevalence of 
32%; moderate-quality evidence corresponds to a prevalence 
during ≤ 1 season of 1%; and low-quality evidence corresponds 
to a point prevalence of 25%, a prevalence in the past year of 
34%, a frequency (according to the total number of injuries) of 2%; 
and an incidence rate of 0.30 per 1,000 player-hours of exposure.  
For women, high-quality evidence refers to a frequency (accord-
ing to the total number of injuries) of 4%; and moderate-quality 
evidence refers to a point prevalence of 28%, a lifetime prevalence 
of 50%, and an incidence rate of 0.32 per 1,000 player-hours of 
exposure. These results can be used by sports clubs, medical 
teams, and/or athletes to develop preventive and management 
strategies aimed at reducing the occurrence of LBP in elite soccer.
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SUPPLEMENTARY MATERIAL
Table 1. Search strategies performed on April 6, 2021.

Embase
(((backache:ti,ab,kw OR ‘low back pain':ti,ab,kw) AND sport:ti,ab,kw OR injury:ti,ab,kw OR ‘sport injury':ti,ab,kw) AND football:ti,ab,kw OR soccer:ti,ab,kw) AND athlete:ti,ab,kw
LILACS
(“back pain”) OR (“low back pain”) OR (backache) OR (lumbago) OR (spine) AND (injury) OR (“sport injury”) 
OR (“sports injuries”) AND (football) OR (soccer) OR (athletes) OR (players)
PubMed/MEDLINE 
(((((((“Epidemiology”[Mesh] OR “epidemiology” [Subheading]) OR ( “Prevalence”[Mesh] OR “Cross-Sectional Studies”[Mesh] )) OR ( “Incidence”[Mesh] 
OR “Cohort Studies”[Mesh] )) AND “Back Pain”[Mesh]) OR “Low Back Pain”[Mesh]) OR “Back Injuries”[Mesh]) AND ( “Football/injuries”[Mesh] 
OR “Football/statistics and numerical data”[Mesh] )) OR ( “Soccer/injuries”[Mesh] OR “Soccer/statistics and numerical data”[Mesh] )
SciELO
(“back pain”) OR (“low back pain”) OR (backache) OR (lumbago) OR (spine) OR (injury) OR (“sport injury”) 
OR (“sports injuries”) AND (football) OR (soccer) OR (athletes) OR (players)
Scopus
TITLE-ABS-KEY ( “back pain” OR “low back pain” OR “back injury” OR “lumbar pain” OR backache OR lumbago OR 
“spinal pain” AND sport AND football OR soccer OR athletes OR players OR professionals OR elite )
SPORTDiscus
(back pain or low back pain or lumbar pain or spinal pain or backache or lumbago or back injury) AND ( players 
or athletes or professionals or elite ) AND ( sport or football or soccer or ball )
Web of Science
#1 TS = (back pain OR low back pain OR back injury OR lumbar pain OR backache OR lumbago OR spinal pain)
#2 TS = (players OR athletes OR professionals OR elite)
#3 TS = (sports OR football OR soccer)
#4 #3 AND #2 AND #1

Table 2. Definitions of soccer-related injury used in the included studies (k = 44).

Study Definition Reference

Arnason et al.36 Unable to participate in a match or training session because of an injury incurred in soccer (time-loss injury). Lewin87

Bjørneboe et al.37 Unable to take full part in football activity or match play at least 1 day beyond the day of injury (time-loss injury). Fuller et al.20

Brynhildsen et al.38 Woman's subjective feeling of back pain. NA

Brynhildsen et al.39
Experience of back pain during the last active soccer playing season but did not have to prevent 

the woman from her daily activities or from taking part in practice sessions or games. NA

Cabral40 Pain, ache, or discomfort in the lower back with or without radiation to one or both legs. Kuorinka et al.88

Çali et al.41 NA NA

Cesca et al.42 NA NA

Coelho43 NA NA

Dupont et al.44 According to Fuller et al.20 (time-loss injury). Fuller et al.20

Eirale et al.45 According to Fuller et al.20 (time-loss injury). Fuller et al.20

Ekstrand et al.46
Traumatic distraction or overuse injury to the muscle, leading to a player being 

unable to fully participate in training or match play (time-loss injury). Ekstrand et al.46

Ekstrand et al.47 According to Fuller et al.20 (time-loss injury). Fuller et al.20

Ekstrand et al.22 According to Fuller et al.20 (time-loss injury). Fuller et al.20

Ekstrand et al.48 According to Fuller et al.20 (time-loss injury). Fuller et al.20

Escobar49 NA NA

Grosdent et al.50
Any physical complaint that is the result of participating in football training or a football match, leading 
to a player being unable to fully participate in future football training or match play (time-loss injury). NA

Hägglund et al.51
Physical complaint resulting from football training or match play, leading to the player being 

unable to participate fully in at least one training session or match (time-loss injury). Hägglund et al.23
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Table 2. Definitions of soccer-related injury used in the included studies (k = 44).

Study Definition Reference

Hides et al.53 Pain localized between T12 and the gluteal fold. Hides et al.89

Junge et al.54 NA NA

Kristenson et al.55 According to Fuller et al.20 (time-loss injury). Fuller et al.20

Krutsch et al.56 Absence from official football matches of at least 28 days (severe injury). Fuller et al.20

Larruskain et al.57 According to Fuller et al.20 (time-loss injury). Fuller et al.20

Lu et al.58 According to Fuller et al.20 (time-loss injury). Fuller et al.20

Martín-San Agustín et al.35
Any physical complaint sustained by a player that results from a soccer match 

or training, irrespective of the need for medical attention. Fuller et al.20

Nascimento et al.59 NA NA

Netto et al.60 According to Fuller et al.20 (time-loss injury). Fuller et al.20

Noormohammadpour et al.62
Pain between the last rib and the lower gluteal fold, which is bad enough to limit or change 

athletes' daily routine or sports activities for more than 1 day (time-loss injury). Noormohammadpour90

Pangrazio et al.63 NA NA

Papacostas et al.64
Any mishap occurring during scheduled games or practices that causes a player 

to miss a subsequent game or practice session (time-loss injury).
Nicholas and 
Hershman91

Paus et al.65
An injury occurring during soccer practice, which caused the athlete to miss training and games, followed by 

the need for anatomical diagnosis of the injured tissue and corresponding treatment (time-loss injury)”. Dvorak and Junge92

Pedrinelli et al.66
Any physical complaint sustained by a player that results from a football match or football 

training, irrespective of the need for medical attention or time-loss from activities. Fuller et al.20

Peterson et al.67
Any tissue damage caused by football regardless of the consequences 

with respect to absence from training or match. Junge and Dvorak93

Poulsen et al.68
Any injury occurring during scheduled games or practices which caused the 

player to miss the next game or practice session (time-loss injury). Ekstrand94

Santos et al.69 Absence of the athletes from their professional activities for at least 48 hours (time-loss injury). NA

Silva et al.70
Any event that occurs during games or training of the club, with a reduction or complete 

absence from the participation of athletes in their sports activities (time-loss injury). Schmidt-Olsen et al.95

Stubbe et al.71 According to Fuller et al.20 (time-loss injury). Fuller et al.20

Todeschini et al.72 NA NA

Torrontegui-Duarte et al.73

Musculoskeletal complaint (pain and/or discomfort) reported by players to the medical staff 
and receiving medical attention (medical-attention injury), and injuries resulting in a player 

being unable to fully participate in future training or match play (time-loss injury). Fuller et al.20

Tunås et al.74 Pain, ache, or discomfort in the lower back with or without radiation to one or both legs. Kuorinka et al.88

van Beijsterveldt et al.75 According to Fuller et al.20 (time-loss injury). Fuller et al.20

Vasconcelos Jr. et al.76 NA NA

Waldén et al.77 According to Ekstrand94 (time-loss injury). Ekstrand94

Waldén et al.78 According to Hägglund et al.23 (time-loss injury). Hägglund et al.23

Waldén et al.79 According to Hägglund et al.23 (time-loss injury). Hägglund et al.23

NA = not available
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Table 3. Prevalence estimates of low back pain in professional soccer players, according to the total number of players, reported in each included 
study (k = 19).

Study Prevalence

Author Men Women

n % 95%CI n % 95%CI

a) During ≤ 1 season/≤ 12 months (k = 10)
Arnason et al.36 3 3.6 0.8–10.4 – – –
Brynhildsen et al.39 – – 76 29.1 23.9–34.9
Cesca et al.42 3 15.0 5.2–36.0 – – –
Eirale et al.45 1 2.8 0.5–14.2 – – –
Escobar49 1 3.6 0.6–17.7 – – –
Netto et al.60 5 0.6 0.2–1.4 – – –
Noormohammadpour et al.62 7 18.9 9.5–34.2 – – –
Poulsen et al.68 1 1.8 –0.6–10.5 – – –
Vasconcelos Jr. et al.76 1 5.3 0.9–24.6 – – –
Waldén et al.78 1 0.3 –0.1–1.7 – – –

b) Point prevalence (k = 4)
Brynhildsen et al.38 – – – 116 32.1 27.5–37.1
Grosdent et al.50 10 23.3 13.0–37.9 – – –
Hides et al.53 7 28.0 14.3–47.6 – – –
Tunås et al.74 – – – 66 24.1 19.5–29.7

c) Past-year prevalence (k = 5)
Cabral40 16 33.3 21.6–47.5 – – –
Çali et al.41 32 31.4 23.8–40.2 – – –
Grosdent et al.50 20 43.5 32.5–61.1 – – –
Peterson et al.67 21 41.2 28.7–54.9 – – –
Tunås et al.74 – – – 158 56.9 51.1–62.7

d) Lifetime prevalence (k = 5)

Brynhildsen et al.38 – – – 153 42.4 37.4–47.5
Junge et al.54 28 34.6 25.1–45.4 – – –
Noormohammadpour et al.62 13 35.1 21.8–51.2 – – –
Todeschini et al.72 9 23.1 12.7–38.3 – – –
Tunås et al.74 – – – 168 60.6 54.7–66.2

n = absolute number of players with low back pain; % = prevalence; 95% CI = 95% confidence interval

Page 18 of 19

Table 4. Frequency estimates of low back pain in professional soccer players, according to the total number of injuries, reported in each included 
study (k = 34).

Study Frequency

Author Men Women

n % 95%CI n % 95%CI
Arnason et al.36 8 9.4 4.6–17.7 – – –

Bjørneboe et al.37 8 4.6 2.2–9.0 – – –
Cabral40 16 33.3 21.6–47.1 – – –

Cesca et al.42 3 5.2 1.2–14.7 – – –
Coelho43 2 3.0 0.2–11.0 – – –

Dupont et al.44 2 1.2 0.1–4.6 – – –
Eirale et al.45 1 1.3 -0.5–7.6 – – –

Ekstrand et al.46 32 1.1 0.8–1.6 – – –
Ekstrand et al.47 39 2.2 1.6–3.0 6 1.9 0.8–4.2
Ekstrand et al.22 163 2.0 1.7–2.4 – – –
Ekstrand et al.48 405 2.0 1.9–2.2 – – –

Escobar49 1 4.0 0.7–19.5 – – –
Hägglund et al.51 22 4.0 2.6–6.0 16 5.4 3.3–8.6
Kristenson et al.55 33 1.5 1.0–2.1 – – –

Krutsch et al.56 13 2.4 1.3–4.0 – – –
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Table 4. Frequency estimates of low back pain in professional soccer players, according to the total number of injuries, reported in each included 
study (k = 34).

Study Frequency

Author Men Women

n % 95%CI n % 95%CI
Larruskain et al.57 12 3.7 2.1–6.5 6 3.8 1.6–8.1

Lu et al.58 31 3.4 2.4–4.8 – – –
Martín-San Agustín et al.35 – – – 3 2.7 0.6–7.9

Nascimento et al.59 2 18.2 5.1–47.7 – – –
Netto et al.60 8 2.6 1.2–5.1 – – –

Pangrazio et al.63 3 2.6 0.6–7.2 6 3.4 1.7–8.6
Papacostas et al.64 5 9.8 3.8–21.4 – – –

Paus et al.65 140 5.8 4.9–6.7 – – –
Pedrinelli et al.66 2 3.2 0.2–11.5 – – –
Peterson et al.67 21 41.2 28.7–54.9 – – –
Poulsen et al.68 1 1.8 –0.6–10.2 – – –
Santos et al.69 6 12.2 5.4–24.6 – – –
Silva et al.70 2 4.1 0.4–14.5 – – –

Stubbe et al.71* 14 4.9 2.9–8.1 – – –
Torrontegui-Duarte et al.73 9 2.5 1.3–4.8 – – –

Vasconcelos Jr. et al.76 1 5.0 0.9–23.6 – – –
Waldén et al.77 23 3.5 2.3–5.2 – – –
Waldén et al.78 1 2.2 –0.7–12.6 – – –
Waldén et al.79 136 2.3 1.9–2.7 – – –

n = absolute number of players with low back pain; % = frequency; 95% CI = 95% confidence interval
*This study used data from the same sample as the study by van Beijsterveldt et al.75

Table 5. Incidence rates of low back pain in professional soccer players, according to 1,000 player-hours of exposure, reported in each included 
study (k = 24).

Study Incidence

Author Men Women

R 95%CI R 95%CI
Arnason et al.36 1.17 0.50–2.30 – –
Dupont et al.44 0.11 0.01–0.39 – –
Eirale et al.45 0.10 0.00–0.56 – –

Ekstrand et al.46 0.03 0.02–0.04 – –
Ekstrand et al.47 0.20 0.14–0.27 0.13 0.05–0.27
Ekstrand et al.22 0.15 0.13–0.18 – –

Escobar49 2.53 0.06–14.07 – –
Hägglund et al.51 0.31 0.19–0.47 0.30 0.17–0.48
Kristenson et al.55 0.14 0.10–0.20 – –

Krutsch et al.56 0.02 0.01–0.03 – –
Larruskain et al.57 0.42 0.21–0.73 0.24 0.09–0.51

Martín-San Agustín et al.35 – – 0.10 0.02–0.26
Netto et al.60 0.64 0.28–1.26 – –

Pangrazio et al.63 1.57 0.32–4.57 3.79 1.39–8.23
Papacostas et al.64 0.44 0.14–1.02 – –

Paus et al.65 43.25 36.50–50.84 – –
Pedrinelli et al.66 0.82 0.10–2.97 – –
Poulsen et al.68 0.16 0.00–0.86 – –
Santos et al.69 5.96 2.19–12.92 – –
Stubbe et al.71* 0.30 0.17–0.51 – –

Torrontegui-Duarte et al.73 0.18 0.08–0.34 – –
Waldén et al.77 0.33 0.21–0.50 – –
Waldén et al.78 0.21 0.00–1.17 – –
Waldén et al.79 0.18 0.15–0.21 – –

R = rate; 95% CI = 95% confidence interval
*This study used data from the same sample as the study by van Beijstervel+dt et al.75
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