Appendix 1

Table 1: Characteristics of the included studies

	Studies investigating injury prevalence

	Study
	Aim
	Study design
	Population (quantity, sex, age, BMI and experience)
	Injury type
	Injury incidence/prevalence
	Injury location | N |Prevalence % | % of all injuries
	Exposure

	
	
	
	
	
	
	
	N
	Prevalence
	% of all injuries
	

	Escalante, et al. [16] 

	Examine the injury rates and injury patterns among CrossFit® participants in Costa Rica 
	Retrospective cross-sectional study

Time period injury registration: 
12 months 
	159 athletes

Sex; n (%)

Male      88 (55,3)

Female  71 (44,7)

Age, y

Male:        31,3 ± 8,4

Female:    31,3 ± 9,1

Experience (months), n (%)

< 1: 7  (   4.4)

2-5: 20  (12.6)

6-11: 27  (17.0)

> 12: 105 (66.0)
	NA
	75 athletes injured 

127 injuries reported

Prevalence: 

46.5%

Incidence: 
3.3injury/1000 hours 

	Shoulder             

Lower back         

Knee                

Hand/Wrist          

Elbow

Hip/glute

Upper legs

Forearm                Ankle/foot                    


	42

23

16

14

7

6

4

4

4


	26,4%

14,4%

10,1%

8,8%

4,4%

3,8%

2,5%

2,5%

2.5%


	33.1

18.1

12.6

11.0

5.5

4.7

3.1

3.1

3.1


	NA

	Hak, et al. [18] 
	Aims to define the risk of injury during CrossFit workout participation and also define 

the pattern of sustained injuries 
	Cross sectional observational experimental 

Design

Time period injury registration: 
Since beginning of CrossFit participation
	132 athletes

Sex; n (%)
Male       93 (70.5)

Female   39 (29.5)

Age, y

32,3 (range: 19-57) 


	NA
	97 athletes injured

184 injuries reported

Prevalence: 

73,5%

Incidence: 

3.1 injury/1000 hours
	Shoulder               

Spine                     

Elbow /arm

Hand/wrist

Knee                      

Hip/thigh              

Ankle / foot                 Neck                        

Chest                       


	48

37

25

19

18

16

15

4

4


	36,4%

28,0%

18.9%

14,4%

13,6%

12,2%

11,4%

3,0%

3,0%


	25.8

19.9

13.4

10.2

9.7

8.6

8.1

2.1

2.1


	NA

	Summitt, et al. [22] 
	Identify any characteristics of the participant or the training that could influence the occurrence of shoulder injury. 

Injury rates in CrossFit compared with other training methods of similar intensity 
	Retrospective descriptive survey study 

Time period injury registration: 
6 months 
	187 athletes

Age, y, n (%)

18-25: 46 (24,6)

26-20:  118 (63,1)

> 31: 23 (12,3)

BMI (kg/m2)

25,1

Experience (months); n (%)

< 6:  15 (8)

6 -12:  16 (9) 

> 12:  156 (83) 
	Pre-existing injury

              17 (38.6%)                     

New injury 

              27 (14.4%) 
	44 athletes injured

46 injuries reported

Prevalence: 

23,5%

Number of injuries per athlete; n (%)

1:    42 (22.5))

2:       2 (1.1)

Incidence:

1.18-1,94 injuries/1000 hours participation 
	Shoulder
	46
	24,6%
	100.0
	Cause of injury:

Gymnastics                 25                    

Push up                  3

HSPU                       1

HSW                        2

Kipping pull up      5

Butterfly pull up    2

T2B.                         2

KTE                          1

RMU                       4

BMU                       2

Ring dips                3

Weightlifting               26

OH press.             13 

Snatch.                 10 

Bench press          3

Unknown                     14 

	Minghelli & Vicente, et al. [20] 
	To determine injury epidemiology and risk factors for injuries in CrossFit practitioners in South Portugal
	Epidemiological and cross-sectional study

Time period injury registration: 
6 months 
	270 athletes

Sex; n (%)

Male   152 (56.3)

Female   118 (43.7)

Age, y:

30,67 ± 8,04

Experience (months): n (%) 

6-12: 114 (42.2)

1-2y:  106 (39.3)

2-4y:  46 (16.7)

> 4y :  5 (1.9)
	NA
	61 athletes injured 

80 injuries reported 

Prevalence: 

22,6%

Amount of injuries per person; n (%)

1:   48 (17.8)

2:   8  (3.0)

3:   5  (1.5)

4:   1  (0.4)

Injury rate: 

1.34 injuries per 1000 hour of participation
	Shoulder             

Lower back         

Knee                      

Hand / wrist Ankle                                        

Leg                         

Thorax /CWK                  

Tight /Pelvic                       

Face
	28

24

9

8

7

4

4

3

2


	10,4%

5,2%

3,3%

3.0%

2,6%

1,5%

1.5%

1.1%

0.7%


	35.0

17.5

11.3

10.0

8.8

5.1

5.1

3.8

2.6


	Training           67 ( 85.9%)                 

Cooling down   5  (  6.4%)

Competition     3   ( 3.8%)

Warming up     3   ( 3.8%) 

	Montalvo, et al. [21] 
	Examine injury epidemiology and risk factors for injury in CrossFit
	Retrospective survey study

Time period injury registration: 
6 months


	191 athletes 

Sex; n (%)
Male       94 (49,2)

Female   97 (50,8)

Age, y
31,69 ± 9,40

BMI (km/m2): 

26,3
	Acute injury        35

Chronic injury    22                   

Pre-existing injuries/re-injury                    11


	50 athletes injured

62 injuries reported

Prevalence: 

26,2%

Incidence: 

2.3 injury/1000 hours


	Shoulder              

Hand /wrist                      Knee                     

Lower back                               

Ankle / foot                    Elbow                      

Hip 


	14

11

10

8

3

2

2


	7,3%

5,8%

5,2%

4,2%

1,6%

1,0%

1.0%


	22.6

17.7

16.1

12.9

4.8

3.2

3.2


	NA

	Kirill Alekseyev, et al. [40] 
	Identify the most common musculoskeletal injuries endured during CrossFit training among athletes at different levels of expertise. 
	Survey-based retrospective cross-sectional study

Time period injury registration:
unknown
	885 athletes

Sex, n (%)
Male    589 (66.6)

Female   296 (33.4)

Age, y
29

Experience, n (%)

< 12 m:  368 (41.6)

1-2y:  237 (26.8)

2-3y:  0

3-4y   172 (19.4)

> 5y :108 (12.2)
	NA
	295 injured athletes 

295 injuries reported

Prevalence: 

33.3%
	Lower back

Shoulder

Other

Knee

Hand

Leg

Arm

Ankle


	95

61

50

30

24

15

9

9
	10.7%

6.9%

5.6%

3.4%

2.7%

1.7%

1.0%

1.0%


	32.2

20.7

17.0

10.2

8.1

5.1

3.1

3.1


	Exercise associated with injury, n (%)

Squats                                          65 (22.0)

Deadlift                                        53 (18.0) 

Clean & Jerk/press                      30 (10.0)

Pull up                                         15 (5.0)

Muscle up                                    15 (5.0) 

Running                                       12 (4.0)

Overhead press                            12 (4.0)

Snatches                                       12 (4.0)

Box jumps                                    12 (4.0)

Wall balls                                       9 (3.0)

Other                                            45 (15.0)



	Santos da Costa, et al. [15]
	Determine injury prevalence associated with CrossFit training and assess profiles of these injuries and the affected athletes.
	Observational, descriptive, cross-sectional, epidemiological study 

Time period injury registration: 
Since beginning of CrossFit participation
	414 athletes

Sex, n (%)

Male       243 (58.7)

Female   171 (41.3)

Age, y

31.0 ± 6.6

BMI (km/m2)

24.8 ± 0.09

Experience, median (IQR), y

 1.0 (0.5 – 2.0)
	NA
	157 athletes injured 

Prevalence: 

37.9%

Injury rate: 

3.24 injuries/1000 hours training
	Shoulder

Lower back

Hand /wrist

Leg

Knee

Ankle /foot

Thigh

Arm

Cervical spine

Abdomen

Elbow

Forearm


	
	
	30.8

30.1

25.6

19.2

13.5

10.2

5.8

5.1

4.5

1.3

1.3

0.6


	NA

	Weisenthal, et al. [43] 
	Investigate the injury rate among CrossFit participants 

Secondary: identify trends and association between injury rates and demographic categories, gym characteristics and athletic ability 
	Cross sectional design

Time period injury registration: 
6 months
	386 athletes

Sex; n (%)

Male       231 (58,8)

Female   150 (38,9)

Unknown    5 (1,3)

Age, y
18 – 69 

Experience (months); n (%)

0-6: 136 (35.2)

> 6:  250 (64,8)
	Self-reported diagnoses; n (%)

Inflammation and pain        

               25 (30.8)                    

Other    22 (27.2) 

Sprain/strain 
              14 (17.2) 

Rupture 3 (3.7)

Dislocation

                 2 (2.5) 
	75 athletes injured

84 injuries reported

Prevalence: 

19,4%

Number of injuries per athlete; n (%)

1:      63 (84.0)

2:      10 (13.3)

3:        2 (2.7)


	Shoulder              

Lower back          

Knee                      Hip                           

Hand / wrist                      

Elbow                     Achilles/calf

Ankle                      
	21

12

11

9

5

4

4

3


	5,4%

3,1%

2,8%

2.3%

1,3%

1,0%

1,0%

0.8%


	25.0

14.3

13.1

10.7

6.0

4.8

4.8

3.6


	Associated exercise, n (%)

Power lifting              19 (22.6%)

            Lower back.        9

            Knee                     4

            Shoulder              2

Gymnastics                 17 (20.2%)                                                

            Shoulder              7

            Upper arm           2

            Knee                      2

Not associated           16 (19.0%)

Olympic lifting           14 (16.7%)

           Shoulder               4

           Elbow                    2 

           Wrist                     2 

Other (like: KB/thrusters/ TGU/box jumps/DU)

                                    13 (15.5%)

Endurance                     5 (6.0%)

	Feito, et al. [17] 
	Examine the incidence of injuries related to CrossFit participation and to estimate the rate of injuries in a large cross-sectional convenience sample of CrossFit participants from around the world
	Descriptive epidemiology study

Time period injury registration: 
12 months
	3,049 athletes

Sex; n (%)

Male  1,566 (51,2)

Female  1,483 (48,6)

Age, y

36,8 ± 9,8

Experience (months); n (%)

< 12 :  672   ( 22.0)

12 - 36: 1,116 ( 36.6) 

> 36: 1,261  ( 41.4) 
	NA
	931 athletes injured 

Prevalence: 

30,5%

Number of injuries per athlete:

1:  581  ( 62.4 %)

≥ 2:  350  ( 37.6 %)

Incidence: 
0.27-0.74 injuries / 1000 hours participation
	Shoulder          

Back                      

Knee                      

Elbow                    Wrist                     

Hip                        

Neck                      

Ankle                    
	
	
	 39,0%

36,0%

15,0%

12,0%

11,0%

8,5%

7,0%

4,5%


	NA

	Mehrab, et al. [45] 
	Investigate incidence of injuries, potential risk factors and injury mechanism in CrossFit
	Retrospective descriptive epidemiology study 

Time period injury registration: 
12 months
	449 athletes 

Sex, n (%)

Male      266 (59.2)

Female  183 (40.8)

Age, y

31,9 ± 8,3

BMI (kg/m2)

24,4 ± 2,8

Experience (months); n (%)

0-6:          88 (19.6)

6-12:        98 (21.8)

12-24:   128 (28.5)

> 24:      135 (30.1) 
	Chronic/overuse in nature; n (%)
             148 (58.7)                  
	252 athletes injured 

303 injuries reported

Prevalence: 

56,1%

Amount of injuries per person:

0: 197 (43.9%) 

1: 184 (41.0%)

2:    56 (12.5%)

> 3:  12 (  2.7%)


	Shoulder              

Lower back          

Knee                     

Elbow                   Back                     

Hip                       

Ankle /foot

Wrist                    

Neck                    


	87

48

25

20

15

14

13

12

10
	19,4%

10,7%

5,6%

4,5%

3,5%

3,1%

2,9%

2,7%

2,2%
	28.7

15.8

8.3

6.6

5.0

4.6

4.3

4.0

3.3
	WOD                               100   (39.7%)                 

Other times (including strength    54    (21.4%)

Skill                                    23   (   9.1%) 

Condition                           10   (   4.0%)

Unknown                           42   ( 16.7%)

	Studies investigating injury incidence

	Study
	Aim
	Study design
	Population (quantity, sex, age, BMI and experience)
	Injury type
	Injury incidence/prevalence
	Injury location | N |incidence % | % of all injuries
	Exposure

	Chachula, et al. [41] 
	Examine the characteristics

of participants engaged in CrossFit training,

including prior injury history, CrossFit experience,

and joint injuries sustained during CrossFit practice
	Retrospective cross-sectional design

Time period injury registration: 
Since beginning of CrossFit participation
	54 athletes

Sex; n (%)
Male      40 (74,1)

Female  14 (25,9)

Age, y
17 – 50 

Experience (months); n (%)
< 1             4 (7.4)

1-2          11 (20.4)

3-5            5 (  9.3) 

6-11          9 (16.7)

> 12         25 (46.3) 
	Injuries prior to CrossFit participation; n (%)
36 (66.6)
	24 athletes injured

40 injuries reported

Incidence: 

44,4%


	Lower back          

Shoulder                

Knee                       Ankle                      

Elbow                     

Wrist                      Hip                         


	11

9

5

4

4

4

3


	20,4%

16,7%

9,3%

7,4%

7,4%

7,4%

5,6%


	27.5

22.5

12.5

10.0

10.0

10.0

7.5
	Distribution of joint pain with specific exercise:

DL                                  15                                             

Lower back         11

Wrist                      2

Knee                       1

Hip                          1

Ring dips                      12                  

Wrist                     5

Shoulder               4

Elbow                    2

Ankle                     1

Box jumps.                  10                                         

Ankle                     3

Knee                      7

KB-swing                     10

Lower back          7

Wrist                     3

Kipping                          4

Wrist                     2

Shoulder               2

	Moran, et al. [24] 
	Examine the injury risk associated with CrossFit training and investigate the influence of potential risk factors 
	Prospective cohort study

Time period injury registration: 
12 weeks
	117 athletes 

Sex; n (%)
Male    66 (56,4)

Female 51 (43,6)

Age, y
35 ± 10

BMI (km/m2): 

25,9 ± 3,5 
	Acute injury        11                   

Gradual onset       4


	15 injuries reported

Incidence:

12,8%

Incidence:

2.1 injury/1000 hours


	Lower back             

Knee                        

Wrist                       Thigh                       

Shoulder                 Elbow                     

Foot                         
	5

3

2

2

1

1

1
	4,3%

2,6%

1,7%

1,7%

0,9%

0.9%

0,9%
	33.3

20.0

13.3

13.3

6.7

6.7

6.7
	Cause of injuries: 

Weightlifting              13  (86,7%)                        

Squat                     7

DL                          3

OH squat              2

Snatch                   1

Conditioning:                 2 (13.3%)

	Queiroz Szeles, et al. [13] 
	Investigate the incidence rates of CRMIs and the association between CRMIs and personal and training characteristics of CrossFit athletes in a metropolitan area of Brazil. 
	Descriptive epidemiology study 

Time period injury registration:
12 weeks prospective
	406 athletes

Sex; n (%)

Male         198 (48.8)

Female      208 (51.2)

Age, y

32.1 (31.4-32.8)

BMI, n (%)

Normal:        206 (50.7)

Overweight: 158 (38.9)

Obese:            42 (10.3)

Experience, median (IQR), y 

                1.0 (0.5 – 1.8)
	Previous injury, n (%)

Yes 57 (14.0)

No 349 (86.0)
	133 athletes injured 

247 injuries reported

Incidence

32.8% (95% CI, 28.4-37.5%)

Injury rates 

18.9 injuries/per 1000 hours


	Shoulders

Lower back

Knee

Leg

Hip /thigh

Hand /wrist

Elbow 

Arm

Other

Ankle/foot

Upper back

Forearm

Cervical Spine
	47

37

29

19

19

19

16

15

14

9

9

7

7


	11.6%

9.1%

7.1%

4.7%

4.7%

4.7%

3.9%

3.7%

3.4%

2.2%

2.2%

1.7%

1.7%
	19.0

15.0

11.7

7.7

7.7

7.7

6.5

6.1

5.7

3.6

3.6

2.8

2.8
	NA

	Larsen, et al. [23] 
	Investigate the injury incidence and injury rate among novice participants in an eight-week CrossFit program 


	Prospective cohort study 

Time period injury registration: 
8 weeks
	168 athletes

Sex, n (%)

Male         51 (30.7) 

Female   117 (69.3)

Age, yrs

29.2 ± 7.9

BMI

24.3 ± 2.9
	Onset, n (%)

Acute.         21 (75.0)

Gradual         7 (25.0)

Provoked by previous Injury:          21 (75.0)

New injury:   7 (25.0)

Physical complains two weeks prior to CrossFit, n (%)

                    87 (52.4)
	25 athletes injured 

28 injuries reported

Incidence:

14.9%

Injury rate

9.5 injuries/1000 hours

Number of injuries per athlete, n (%)

1:      19 (97.2)

2:      3 (1.8)
	Lower back

Knee

Elbow / hand

Other

Shoulder

Neck

Hip

Ankle
	7

6

5

5

2

1

1

1


	4.1%

3.6%

3.0%

3.0%

1.2%

0.6%

0.6%

0.6%


	25.0

21.4

17.9

17.9

7.1

3.6

3.6

3.6
	NA



	Paiva, et al.  [58]
	To correlate CrossFit-related injuries with previous sedentary lifestyle, and to investigate other factors potentially associated with higher rates of injury among practitioners.


	
	121 athletes

Sex, n (%)

Male        53 (43.8) 

Female    68 (56.2)

Weight, kg

70.91 ± 15.07
Experience, months (%)

< 1 month: 1 (0.8)

1 – 3 months: 6 (5.0)

3 - 6 months: 14 (11.6)

6 – 12 months: 27 (22.3)

+ 12 months: 73 (60.3)
	NA
	43 athletes injured

64 injuries reported 

Incidence: 

35.5


	Shoulder/ elbow 

Lumbar spine

Wrist/hand

Ankle/foot 

Cervical spine

Knee

Hip

Other
	26

13

7

6

4

3

1

6


	21.5

10.7

5.8

5.0

3.3

2.5

0.8

5.0
	40.6

20.3

10.9

9,4

6.3

4.7

1.6

9.4
	NA

	Cheng, et al. [12]
	To analyze the injury rates, patterns, and risk factors of functional training/CrossFit.


	Descriptive epidemiology study.

Time period injury registration:
Past 6 months


	244 athletes

Sex, n (%)

Male        117 (48.0) 

Female    127 (52.0)

Age, years, n

< 31: 93

31-40: 105

>  41: 36

BMI, kg/cm2 

24.8 ± 3.73

Experience, months (%)

< 6: 34 (13.9)

6 -12: 36 (14.8)

12-24: 52 (21.3)

24-36: 107 (43.9)

+ 36: 15 (6.1)
	NA
	Injured athletes

112

Reported injuries: 

437 

Injury rate: 

46%

Injury incidence: 

5.3 injuries per 1000 hours 
	Back

Shoulder

Wrist

Knee

Neck

Ankle

Elbow

Hip

Upper arm

Hand

Leg

Thigh

Foot

Groin
	99

90

70

35

24

23

18

14

14

14

12

9

9

6
	40.6

36.9

28.7

14.3

9.8

9.4

7.4

5.7

5.7

5.7

4.9

3.7

3.7

2.5
	22.7

20.6

16.0

8.0

5.5

5.3

4.1

3.2

3.2

3.2

2.7

2.1

2.1

1.4
	Power lifting (bench press, DL, squat)

Back: 42

Shoulder: 22

Knee: 18 

Wrist: 18

Olympic lifting (clean, jerk, snatch)

Back: 35

Shoulder: 30

Wrist: 29

Elbow: 8

Gymnastics (burpees, pull-ups, RMU)

Shoulder: 24 

Wrist: 16 

Neck: 10 

Hand: 7

Other (KB movements, thrusters etc.)

Back: 15

Shoulder: 14

Neck: 7

Wrist: 7

	Tawfik, et al. [42]
	to investigate the reported injury rates and characteristics among CrossFit athletes, with specific attention to the hand and wrist


	Epidemiological study
	270 athletes

Sex, n (%)

Male.137 (50.9)

Female: 132 (49.1) 

Age, median (IQR)

34.0 (29.0-40.0)

Experience, months (%)

0-6: 3 (1.1)

6-12: 25 (9.6)

1-2y: 46 (17.0)

2-5y: 104 (38.5)

> 5y: 91 (33.7)
	
	Athletes reported injury: 

168 (66.2)

Reinjury rate hand/wrist injuries: 29.1%
	Hand/wrist
	55
	20.4
	32.7
	

	Lima, et al. [44]
	1) to determine the prevalence of CrossFit-relatedmusculoskeletal injuries suffered in the last 12 months; 2) to describe the epidemiological profile and the most affected body regions; 3) to test whether the training characteristics are directly or indirectly associated with CrossFit-related musculoskeletal injuries. 


	Cross-sectional study

Time period injury registration:
Past 12 months


	413 athletes

Sex, n (%)

Male: (51.9%) 

Female: (48.1%)

Age, years

29.35 ± 6.93

BMI, kg/cm2 
25.0 ± 2.86

Experience, months (%)

< 12: 154

12-24: 123

> 24: 136


	NA
	99 athletes injured 

Prevalence:
24.0%
	Lumbar spine

Shoulder

Knee

Wrist/hand/fingers

Hip/thigh

Ankle/foot

Elbow

Neck

Dorsal region
	33

31

14

9

4

3

2

2

1
	8.0

7.5

2.4

2.2

1.0

0.7

0.5

0.5

0.2
	33.3

31.3

14.1

9.1

4.0

3.0

2.0

2.0

1.0
	NA


±: standard deviation; IQR: inter quartile rage; y: years; OH, Overhead; CS, Cervical Spine; DL: Deadlift; KB: Kettlebell; TGU: Turkish get up; DU: Double Under; HSPU: Handstand Push up; HSW: Handstand Walk; T2B: Toe to Bar; KTE: Knee to Elbow; RMU: Ring Muscle Up; BMU: Bar Muscle Up; WOD: Workout Of the Day
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