


Appendix A. Search strategy for each database to identify video-based studies on muscle injury mechanisms in professional football players.
	PubMed
	(“skeletal muscle” OR “muscle*” OR “muscle strain*” OR “muscle tear*” OR “muscle ruptur*” OR “muscle injur*” OR “leg” OR “thigh*” OR “groin” OR “rectus femoris” OR “adductor*” OR “hamstring*” OR “quadriceps” OR “gastrocnemius” OR “rectus” OR “calf*” OR “soleus” OR “lower leg*” OR “lower limb*” OR “lower extremity injur*”) AND (“video” OR “video-analysis” OR “visual analysis” OR “video inspection” OR “videotap*” OR “video recording” OR “motion analysis” OR “kinematic analysis”) AND (“soccer” OR “football”) AND (“mechanism*” OR “wound*” OR “injur*” OR “injury mechanism*” OR “injury event*” OR “injury situation*” OR “circumstance*” OR  “injury activit*” OR “injury characteristic*” OR “injury context” OR “injury pattern*”  OR “injury inciting”  OR “game situation*” OR “match situation*” OR “etiology” OR “situational pattern*” OR “cause*”)

	Scopus
	(“skeletal muscle”  OR “muscle” OR “muscles”  OR “muscle strain” OR  “muscle strains” OR “muscle tear” OR “muscle tears” OR “muscle rupture”  OR “muscle ruptures” OR “muscle injury”  OR “muscle injuries” OR “leg” OR “legs” OR “thigh”  OR “thighs”  OR “groin” OR “groins” OR “rectus femoris” OR “adductor” OR  “adductors” OR “hamstring” OR “hamstrings” OR “quadricep” OR “quadriceps” OR “gastrocnemius” OR “rectus” OR “calf*” OR “soleus” OR “lower leg” OR “lower legs”  OR “lower limb”  OR “lower limbs” OR “lower extremity injury” OR “lower extremity injuries”) AND (“video” OR “video-analysis” OR “visual analysis” OR “video inspection” OR “videotape” OR “videotapes” OR “video recording” OR “motion analysis” OR “kinematic analysis”) AND (“soccer” OR “football”) AND (“mechanism” OR “mechanisms” OR “wound”  OR “wounds” OR “injury” OR “injuries” OR “injury mechanism”  OR “injury mechanisms” OR “injury event” OR “injury events”  OR “injury situation”  OR “injury situations” OR “circumstance”  OR “injury circumstances” OR “injury activity”  OR “injury activities”  OR “injury characteristic”  OR “injury characteristics” OR “injury context” OR “injury pattern”  OR “injury patterns” OR “game situation”  OR “game situations”  OR “match situation” OR “match situations” OR “etiology” OR “situational pattern” OR  “situational patterns”  OR “cause” OR “causes”)

	Embase
	(“skeletal muscle” OR “muscle*” OR “muscle strain*” OR “muscle tear*” OR “muscle ruptur*” OR “muscle injur*” OR “leg” OR “thigh*” OR “groin” OR “rectus femoris” OR “adductor*” OR “hamstring*” OR “quadriceps” OR “gastrocnemius” OR “rectus” OR “calf*” OR “soleus” OR “lower leg*” OR “lower limb*” OR “lower extremity injur*”) AND (“video” OR “video-analysis” OR “visual analysis” OR “video inspection” OR “videotap*” OR “video recording” OR “motion analysis” OR “kinematic analysis”) AND (“soccer” OR “football”) AND (“mechanism*” OR “wound*” OR “injur*” OR “injury mechanism*” OR “injury event*” OR “injury situation*” OR “circumstance*” OR  “injury activit*” OR “injury characteristic*” OR “injury context” OR “injury pattern*”  OR “injury inciting”  OR “game situation*” OR “match situation*” OR “etiology” OR “situational pattern*” OR “cause*”)

	SPORT Discus
	(“skeletal muscle” OR “muscle*” OR “muscle strain*” OR “muscle tear*” OR “muscle ruptur*” OR “muscle injur*” OR “leg” OR “thigh*” OR “groin” OR “rectus femoris” OR “adductor*” OR “hamstring*” OR “quadriceps” OR “gastrocnemius” OR “rectus” OR “calf*” OR “soleus” OR “lower leg*” OR “lower limb*” OR “lower extremity injur*”) AND (“video” OR “video-analysis” OR “visual analysis” OR “video inspection” OR “videotap*” OR “video recording” OR “motion analysis” OR “kinematic analysis”) AND (“soccer” OR “football”) AND (“mechanism*” OR “wound*” OR “injur*” OR “injury mechanism*” OR “injury event*” OR “injury situation*” OR “circumstance*” OR  “injury activit*” OR “injury characteristic*” OR “injury context” OR “injury pattern*”  OR “injury inciting”  OR “game situation*” OR “match situation*” OR “etiology” OR “situational pattern*” OR “cause*”)

	Web of Science 
	(“skeletal muscle” OR “muscle*” OR “muscle strain*” OR “muscle tear*” OR “muscle ruptur*” OR “muscle injur*” OR “leg” OR “thigh*” OR “groin” OR “rectus femoris” OR “adductor*” OR “hamstring*” OR “quadriceps” OR “gastrocnemius” OR “rectus” OR “calf*” OR “soleus” OR “lower leg*” OR “lower limb*” OR “lower extremity injur*”) AND (“video” OR “video-analysis” OR “visual analysis” OR “video inspection” OR “videotap*” OR “video recording” OR “motion analysis” OR “kinematic analysis”) AND (“soccer” OR “football”) AND (“mechanism*” OR “wound*” OR “injur*” OR  “injury mechanism*” OR “injury event*” OR “injury situation*” OR “circumstance*” OR  “injury activit*” OR “injury characteristic*” OR “injury context” OR “injury pattern*”  OR “injury inciting”  OR “game situation*” OR “match situation*” OR “etiology” OR “situational pattern*” OR “cause*”)





Appendix B. AXIS risk-of-bias assessment of the included video-based studies on muscle injury mechanisms in professional football players.
	Study
	Criteria
	

	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19
	20
	Total

	Serner et al., 2019 [34]
	1
	1
	1
	1
	1
	1
	0
	1
	1
	0
	1
	1
	0
	0
	1
	1
	1
	1
	1
	1
	16

	Klein et al., 2020 [19]
	1
	1
	1
	1
	1
	1
	0
	1
	1
	1
	1
	1
	0
	0
	1
	1
	1
	1
	1
	1
	17

	Gronwald et al., 2022 [18]
	1
	1
	1
	1
	1
	1
	0
	1
	1
	0
	1
	1
	0
	0
	1
	1
	1
	1
	1
	1
	16

	Aiello et al., 2023 [32]
	1
	1
	1
	1
	1
	1
	0
	1
	1
	0
	1
	1
	0
	0
	1
	1
	1
	1
	1
	1
	16

	Della Villa et al., 2023 [10]
	1
	1
	1
	1
	1
	1
	0
	1
	1
	1
	1
	1
	0
	0
	1
	1
	1
	1
	1
	0
	16

	Jokela et al., 2023 [16]
	1
	1
	1
	1
	1
	1
	0
	1
	1
	0
	0
	1
	0
	0
	1
	1
	1
	1
	1
	1
	15

	Jokela et al., 2023 [17]
	1
	1
	1
	1
	1
	1
	0
	1
	1
	0
	0
	1
	0
	0
	1
	1
	1
	1
	1
	1
	15

	Della Villa et al., 2024 [33]
	1
	1
	1
	1
	1
	1
	0
	1
	1
	1
	1
	1
	0
	0
	1
	1
	1
	1
	1
	1
	17

	Vermeulen et al., 2024 [35]
	1
	1
	1
	1
	1
	1
	0
	1
	1
	0
	1
	1
	0
	0
	1
	1
	1
	1
	1
	1
	16

	Jokela et al., 2025 [20]
	1
	1
	1
	1
	1
	1
	0
	1
	1
	0
	1
	1
	0
	0
	1
	1
	1
	1
	1
	1
	16

	Gandiarias-Madariaga et al., 2025 [36]
	1
	1
	0
	1
	1
	1
	0
	1
	1
	0
	0
	0
	0
	0
	0
	0
	1
	1
	1
	1
	11

	Pellegrini et al., 2025 [37]
	1
	1
	0
	1
	1
	1
	0
	1
	1
	1
	1
	1
	0
	0
	1
	1
	1
	1
	1
	1
	16

	Total, n (%) of studies with low bias
	12 (100%)
	12 (100%)
	10 (83.3%)
	12 (100%)
	12 (100%)
	12 (100%)
	0 (0%)
	12 (100%)
	12 (100%)
	4 (30%)
	9 (75%)
	11 (91.7%)
	0 (0%)
	0 (0%)
	11 (91.7%)
	11 (91.7%)
	12 (100%)
	12 (100%)
	12 (100%)
	11 (91.7%)
	

	
	[bookmark: _Hlk209979337][bookmark: _Hlk209979308][bookmark: _Hlk209979377][bookmark: _Hlk209979404][bookmark: _Hlk209979421]Yes: 1; No: 0; Don't know: dk; 0. Were the aims/objectives of the study clear? 2. Was the study design appropriate for the stated aim(s)? 3. Was the sample size justified? 4. Was the target /reference population clearly defined? (Is it clear who the research was about?) 5. Was the sample frame taken from an appropriate population base so that it closely represented the target/reference population under investigation? 6. Was the selection process likely to select subjects/participants that were representative of the target/reference population under investigation? 7. Were measures undertaken to address and categorise non-responders? 8. Were the risk factors and outcome variables measured appropriately to the aims of the study? 9. Were the risk factor and outcome variables measured correctly using instruments/measurements that had been trialled, piloted or published previously? 10. Is it clear what was used to determine statistical significance and/or precision estimates? (e.g., p-values, CIs) 11. Were the methods (including statistical methods) sufficiently described to enable them to be repeated? 12. Were the basic data adequately described? 13. Does the response rate raise concerns about non-response bias? 14. If appropriate, was information about non-responders described? 15. Were the results internally consistent? 16. Were the results for the analyses described in the methods presented? 17. Were the authors’ discussions and conclusions justified by the results? 18. Were the limitations of the study discussed? 19. There were no funding sources or conflicts of interest that may affect the authors’ interpretation of the results 20. Was ethical approval or consent of participants attained?








Appendix C. QA-SIVAS scores of the included video-based studies on muscle injury mechanisms in professional football players.
	Study
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19

	Serner et al., 2019 [34]
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	X
	X
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	16

	Klein et al., 2020 [19]
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	X
	X
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	16

	Gronwald et al., 2022 [18]
	✓
	✓
	✓
	X
	✓
	✓
	✓
	X
	✓
	X
	X
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	14

	Aiello et al., 2023 [32]
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	X
	X
	✓
	✓
	✓
	X
	✓
	✓
	✓
	15

	Della Villa et al., 2023 [10]
	✓
	✓
	✓
	X
	✓
	✓
	✓
	✓
	✓
	X
	X
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	15

	Jokela et al., 2023 [16]
	✓
	✓
	✓
	X
	✓
	✓
	✓
	✓
	✓
	X
	X
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	15

	Jokela et al., 2023 [17]
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	X
	X
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	16

	Della Villa et al., 2024 [33]
	✓
	✓
	✓
	X
	✓
	✓
	✓
	✓
	✓
	X
	X
	✓
	✓
	✓
	✓
	✓
	✓
	X
	14

	Vermeulen et al., 2024 [35]
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	X
	X
	✓
	✓
	✓
	X
	✓
	✓
	✓
	15

	Jokela et al., 2025 [20]
	✓
	✓
	✓
	X
	✓
	✓
	✓
	✓
	✓
	X
	X
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	15

	Gandiarias-Madariaga et al., 2025 [36]
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	X
	✓
	X
	X
	✓
	✓
	✓
	X
	✓
	✓
	✓
	14

	Pellegrini et al., 2025 [37]
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	X
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	17

	(1) Objective stated. (2) Representative sample. (3) Information about sample. (4) Information about video source. (5) Applied methods. (6) Systematic approach to video analysis. (7) Medical report information. (8) Background of raters. (9) Findings observed by more than one researcher. (10) A control group is included. (11) Quantitative biomechanical analysis. (12) Main results. (13) Absolute numbers or proportions reported. (14) Details about injury context. (15) Example screenshots/video frames. (16) Findings are discussed within the context. (17) Clinical/practical implications. (18) Limitations. (19) Total Score.





Appendix D. STROBE-SIIS scores of the included video-based studies on muscle injury mechanisms in professional football players. 
	Study
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19
	20
	21
	22
	23

	Serner et al., 2019 [34]
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	X
	✓
	✓
	✓
	X
	✓
	✓
	✓
	✓
	✓
	✓
	20

	Klein et al., 2020 [19]
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	X
	X
	✓
	✓
	✓
	X
	X
	✓
	✓
	X
	X
	✓
	16

	Gronwald et al., 2022 [18]
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	X
	X
	X
	✓
	✓
	✓
	X
	✓
	✓
	✓
	✓
	✓
	✓
	18

	Aiello et al., 2023 [32]
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	X
	X
	✓
	✓
	✓
	X
	✓
	✓
	✓
	✓
	✓
	✓
	19

	Della Villa et al., 2023 [10]
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	X
	X
	✓
	✓
	✓
	X
	✓
	✓
	✓
	✓
	✓
	✓
	19

	Jokela et al., 2023 [16]
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	X
	✓
	X
	✓
	X
	✓
	X
	✓
	✓
	✓
	✓
	✓
	X
	18

	Jokela et al., 2023 [17]
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	X
	✓
	✓
	✓
	X
	✓
	✓
	✓
	✓
	✓
	X
	19

	Della Villa et al., 2024 [33]
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	X
	X
	✓
	✓
	✓
	X
	✓
	✓
	✓
	✓
	✓
	✓
	19

	Vermeulen et al., 2024 [35]
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	X
	✓
	✓
	✓
	X
	✓
	✓
	✓
	✓
	✓
	✓
	20

	Jokela et al., 2025 [20]
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	X
	✓
	✓
	X
	✓
	✓
	✓
	X
	✓
	✓
	✓
	✓
	✓
	X
	18

	Gandiarias-Madariaga et al., 2025 [36]
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	X
	✓
	✓
	X
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	20

	Pellegrini et al., 2025 [37]
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	X
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	✓
	21

	(1) Title and abstract. (2) Background/ rationale. (3) Objectives. (4) Study design. (5) Setting. (6) Participants. (7) Variables. (8) Data sources/ measurements. (9) Bias. (10) Study size. (11) Quantitative variables. (12) Statistical methods. (13) Participants. (14) Descriptive data. (15) Outcome data. (16) Main results. (17) Other analyses.  (18) Key results. (19) Limitations. (20) Interpretation. (21) Generalisability. (22) Funding. (23) Total score.






