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Supplementary Material 1. PRISMA 2020 Checklist
	Section and Topic 
	Item #
	Checklist item 
	Location where item is reported (on manuscript page)

	TITLE 
	

	Title 
	1
	Identify the report as a systematic review.
	Title page (Line 1–2)

	ABSTRACT 
	

	Abstract 
	2
	See the PRISMA 2020 for Abstracts checklist.
	Abstract (Line 20–46)

	INTRODUCTION 
	

	Rationale 
	3
	Describe the rationale for the review in the context of existing knowledge.
	Line 61–86

	Objectives 
	4
	Provide an explicit statement of the objective(s) or question(s) the review addresses.
	Line 86–88

	METHODS 
	

	Eligibility criteria 
	5
	Specify the inclusion and exclusion criteria for the review and how studies were grouped for the syntheses.
	Line 109–124

	Information sources 
	6
	Specify all databases, registers, websites, organisations, reference lists and other sources searched or consulted to identify studies. Specify the date when each source was last searched or consulted.
	Line 94–108; Additional file 1

	Search strategy
	7
	Present the full search strategies for all databases, registers and websites, including any filters and limits used.
	Line 94–108; Additional file 1

	Selection process
	8
	Specify the methods used to decide whether a study met the inclusion criteria of the review, including how many reviewers screened each record and each report retrieved, whether they worked independently, and if applicable, details of automation tools used in the process.
	Line 118–124

	Data collection process 
	9
	Specify the methods used to collect data from reports, including how many reviewers collected data from each report, whether they worked independently, any processes for obtaining or confirming data from study investigators, and if applicable, details of automation tools used in the process.
	Line 125–132

	Data items 
	10a
	List and define all outcomes for which data were sought. Specify whether all results that were compatible with each outcome domain in each study were sought (e.g. for all measures, time points, analyses), and if not, the methods used to decide which results to collect.
	Line 126–130

	
	10b
	List and define all other variables for which data were sought (e.g. participant and intervention characteristics, funding sources). Describe any assumptions made about any missing or unclear information.
	Line 126–130

	Study risk of bias assessment
	11
	Specify the methods used to assess risk of bias in the included studies, including details of the tool(s) used, how many reviewers assessed each study and whether they worked independently, and if applicable, details of automation tools used in the process.
	Line 133–142

	Effect measures 
	12
	Specify for each outcome the effect measure(s) (e.g. risk ratio, mean difference) used in the synthesis or presentation of results.
	Line 144–149

	Synthesis methods
	13a
	Describe the processes used to decide which studies were eligible for each synthesis (e.g. tabulating the study intervention characteristics and comparing against the planned groups for each synthesis (item #5)).
	Line 149–153

	
	13b
	Describe any methods required to prepare the data for presentation or synthesis, such as handling of missing summary statistics, or data conversions.
	Line 146–149

	
	13c
	Describe any methods used to tabulate or visually display results of individual studies and syntheses.
	Line 183 (Table 1); Line 202 (Table 2)

	
	13d
	Describe any methods used to synthesize results and provide a rationale for the choice(s). If meta-analysis was performed, describe the model(s), method(s) to identify the presence and extent of statistical heterogeneity, and software package(s) used.
	Line 144–153

	
	13e
	Describe any methods used to explore possible causes of heterogeneity among study results (e.g. subgroup analysis, meta-regression).
	Line 150–153

	
	13f
	Describe any sensitivity analyses conducted to assess robustness of the synthesized results.
	Not applicable – not conducted (see Limitations, Line 351–354)

	Reporting bias assessment
	14
	Describe any methods used to assess risk of bias due to missing results in a synthesis (arising from reporting biases).
	Line 139 (D3: Missing outcome data, part of RoB 2 domains)

	Certainty assessment
	15
	Describe any methods used to assess certainty (or confidence) in the body of evidence for an outcome.
	Line 154–162

	RESULTS 
	

	Study selection 
	16a
	Describe the results of the search and selection process, from the number of records identified in the search to the number of studies included in the review, ideally using a flow diagram.
	Line 166–173; Figure 1 (Line 174–175)

	
	16b
	Cite studies that might appear to meet the inclusion criteria, but which were excluded, and explain why they were excluded.
	Line 169–171

	Study characteristics 
	17
	Cite each included study and present its characteristics.
	Line 177–183; Table 1 (Line 183)

	Risk of bias in studies 
	18
	Present assessments of risk of bias for each included study.
	Line 230–237; Table 3 (Line 238)

	Results of individual studies 
	19
	For all outcomes, present, for each study: (a) summary statistics for each group (where appropriate) and (b) an effect estimate and its precision (e.g. confidence/credible interval), ideally using structured tables or plots.
	Table 2 (Line 202)

	Results of syntheses
	20a
	For each synthesis, briefly summarise the characteristics and risk of bias among contributing studies.
	Line 186–201; Line 230–237

	
	20b
	Present results of all statistical syntheses conducted. If meta-analysis was done, present for each the summary estimate and its precision (e.g. confidence/credible interval) and measures of statistical heterogeneity. If comparing groups, describe the direction of the effect.
	Table 2 (Line 202); Table 4 (Line 250)

	
	20c
	Present results of all investigations of possible causes of heterogeneity among study results.
	Line 209–228)

	
	20d
	Present results of all sensitivity analyses conducted to assess the robustness of the synthesized results.
	Not applicable – not conducted

	Reporting biases
	21
	Present assessments of risk of bias due to missing results (arising from reporting biases) for each synthesis assessed.
	Line 230–237; Table 3 (D3 domain)

	Certainty of evidence 
	22
	Present assessments of certainty (or confidence) in the body of evidence for each outcome assessed.
	Line 243–249; Table 4 (Line 250)

	DISCUSSION 
	

	Discussion 
	23a
	Provide a general interpretation of the results in the context of other evidence.
	Line 260–300 

	
	23b
	Discuss any limitations of the evidence included in the review.
	Line 350–359 

	
	23c
	Discuss any limitations of the review processes used.
	Line 351–354 

	
	23d
	Discuss implications of the results for practice, policy, and future research.
	Line 370–384 

	OTHER INFORMATION
	

	Registration and protocol
	24a
	Provide registration information for the review, including register name and registration number, or state that the review was not registered.
	Line 45; Line 92–93 

	
	24b
	Indicate where the review protocol can be accessed, or state that a protocol was not prepared.
	Line 92–93 (PROSPERO registration referenced; protocol accessible via PROSPERO record CRD420261351659)

	
	24c
	Describe and explain any amendments to information provided at registration or in the protocol.
	Line 144–146 (deviation from planned meta-analysis explained)

	Support
	25
	Describe sources of financial or non-financial support for the review, and the role of the funders or sponsors in the review.
	Line 420–421 

	Competing interests
	26
	Declare any competing interests of review authors.
	Line 417–419 

	Availability of data, code and other materials
	27
	Report which of the following are publicly available and where they can be found: template data collection forms; data extracted from included studies; data used for all analyses; analytic code; any other materials used in the review.
	Line 414–416; Additional file 1



Supplementary Material 2. Literature Search Strategy
	Date
	Database
	Keywords
	n
	Search Restriction

	15.03.2026
	PubMed
	("handball*" OR "team handball") AND ("caffeine*" OR "coffee")
	12
	All field

	16.03.2026
	Scopus
	("handball*" OR "team handball") AND ("caffeine*" OR "coffee")
	16
	Title, abstract, keywords

	16.03.2026
	Web of Science
	("handball*" OR "team handball") AND ("caffeine*" OR "coffee")
	25
	Smart search

	15.03.2026
	SPORTDiscus
	("handball*" OR "team handball") AND ("caffeine*" OR "coffee")
	12
	All field

	15.03.2026
	Google Scholar
	(allintitle: caffeine AND handball)
	18
	In title

	Total number of articles accessed
	65
	

	Grey literature

	15.03.2026
	Google Scholar
	(allintitle: caffeine AND handball)
	18
	In title


Note. Google Scholar records (n=18) were excluded after review as all were duplicates of records already identified through primary database searches or did not meet eligibility criteria.


Supplementary Material 3. Inclusion and exclusion criteria according to PICOS
	
	Inclusion criteria
	Exclusion criteria

	Population (P)
	Elite, amateur, or recreational handball players
	Athletes from sports other than handball

	Intervention (I)
	Acute, isolated caffeine supplementation
	Multi-component supplementation protocols (e.g., caffeine combined with protein and creatine) in which the isolated ergogenic effect of caffeine could not be determined

	Comparison (C)
	Another ergogenic aid, placebo, or control condition
	Studies without an adequate comparator group (e.g., single-arm study designs)

	Outcome (O)
	Exercise performance (e.g., agility, countermovement jump [CMJ]) and sport-specific performance (e.g., throwing velocity) outcomes
	Studies that did not assess variables related to handball-specific skill or athletic performance

	Study design (S)
	Randomized and non-randomized comparative (controlled) studies
	Systematic or narrative reviews, conference abstracts, letters to the editor, book chapters, and studies whose full texts were not accessible


CMJ = countermovement jump.


Supplementary Material 4. Included and Excluded Studies (Full-Text Assessment)
	Reference
	Eligibility
	Reason for Exclusion

	Ribeiro BG et al. (2016). Caffeine Attenuates Decreases in Leg Power Without Increased Muscle Damage. J Strength Cond Res, 30(8), 2354–2360.
	Included
	–

	Kaçoğlu C. (2019). Adölesan Kız Hentbolcularda Düşük Doz Kahve Tüketiminin Anaerobik Performansa Akut Etkileri. Turkiye Klinikleri J Sports Sci, 11(3), 97–107.
	Included
	–

	Muñoz A et al. (2020a). Effects of CYP1A2 and ADORA2A genotypes on the ergogenic response to caffeine in professional handball players. Genes, 11(8), 933.
	Included
	–

	Muñoz A et al. (2020b). Effects of caffeine ingestion on physical performance in elite women handball players. Int J Sports Physiol Perform, 15(10), 1406–1413.
	Included
	–

	Rocha JCC et al. (2021). Effects of caffeine ingestion on upper and lower limb muscle power of handball players. Sport Sci Health, 17(4), 1039–1044.
	Included
	–

	Bougrine H et al. (2022). Can caffeine supplementation reverse the impact of time of day on cognitive and short-term high intensity performances? Chronobiol Int, 39(8), 1144–1155.
	Included
	–

	Yildirim UC. (2023). Acute Low and Moderate Doses of Caffeine Improve Aerobic Endurance but Not Throwing Velocity in Trained Female Handball Players. Int J Disabil Sports Health Sci, 6, 107–115.
	Included
	–

	Bougrine H et al. (2023). Pre-exercise caffeine intake attenuates the negative effects of Ramadan fasting. Nutrients, 15(15), 3432.
	Included
	–

	Bougrine H et al. (2024). Effects of Different Caffeine Dosages on Maximal Physical Performance. Nutrients, 16(14), 2223.
	Included
	–

	Bougrine H et al. (2025). Ergogenic Effects of Combined Caffeine Supplementation and Motivational Music on Anaerobic Performance in Female Handball Players. Nutrients, 17(10), 23.
	Included
	–

	Judge, L., Bellar, D., & Kamimori, G. (2010). The Effect Of Caffeine On Psycho-motor And Athletic Performance In The Shot Put Throw. Medicine and science in sports and exercise, 42(5), 105-106.
	Excluded
	Wrong population. Participants were not handball players.
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	Lopes-Silva, J. P., Soares, G. D. S. S., Rocha, J. C. C., Rocha, A. L. S. D., & Correia-Oliveira, C. R. (2021). Caffeine Delays Parasympathetic Reactivation After a High-Intensity Intermittent Exercise in Handball Players. Journal of Caffeine and Adenosine Research, 11(4), 97-104.
	Excluded
	Wrong outcome. Study did not assess handball-specific technical skills or general athletic performance parameters.

	Domaszewski, P., Pakosz, P., Konieczny, M., Bączkowicz, D., & Sadowska-Krępa, E. (2021). Caffeine-induced effects on human skeletal muscle contraction time and maximal displacement measured by tensiomyography. Nutrients, 13(3), 815.
	Excluded
	Wrong outcome. Study did not assess handball-specific technical skills or general athletic performance parameters.

	Romero-García, D., Martínez-Sanz, J. M., Sebastiá-Rico, J., Manchado, C., & Vaquero-Cristóbal, R. (2024). Pattern of consumption of sports supplements of Spanish handball players: differences according to gender and competitive level. Nutrients, 16(2), 315.
	Excluded
	Wrong outcome. The study was designed as a survey evaluating general sports supplement use habits among handball players and did not measure the effect of caffeine on physical or sport-specific performance. 

	Muñoz, A., López-Samanes, Á., Domínguez, R., Moreno-Pérez, V., Jesus Sanchez-Oliver, A., & Del Coso, J. (2020). Use of sports supplements in competitive handball players: Sex and competitive level differences. Nutrients, 12(11), 3357.
	Excluded
	Wrong outcome. The study was designed as a survey evaluating general sports supplement use habits among handball players and did not measure the effect of caffeine on physical or sport-specific performance. 

	Fettrow, L., Bellar, D., Kamimori, G. H., Glickman, E. L., Barkley, J. E., Ryan, E. J., ... & Bellar, A. (2008). The Effects of Caffeine on Reaction Time as shown in the Standing Shot Put Throw: 2035: Board# 6: May 30 8: 00 AM-9: 30 AM. Medicine & Science in Sports & Exercise, 40(5), S361-S362.
	Excluded
	Wrong population. Participants were not handball players.

	Bliss, M. V., Bellar, D., Kamimori, G. H., Glickman, E. L., Barkley, J. E., Ryan, E. J., & Bellar, A. (2008). The Effect of Caffeine Supplementation on Performance in the Standing Shot Put Throw: 2036: Board# 7: May 30 8: 00 AM-9: 30 AM. Medicine & Science in Sports & Exercise, 40(5), S362.
	Excluded
	Wrong population. Participants were not handball players

	Kaczka, P., Maciejczyk, M., Batra, A., Tabęcka-Łonczyńska, A., & Strzała, M. (2022). Acute effect of caffeine-based multi-ingredient supplement on reactive agility and jump height in recreational handball players. Nutrients, 14(8), 1569.
	Excluded
	[bookmark: _Hlk232791252]Wrong ergogenic substance. Intervention did not include isolated caffeine supplementation




