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primary IRR-based NMA
	1. 
	clear all

	2. 
	set more off

	3. 
	import excel using "C:\Users\Administrator\Desktop\network\NMA_IRR_arm.xlsx", firstrow clear

	4. 
	egen study = group(studyid)

	5. 
	gen trt_clean = ""

	6. 
	replace trt_clean = "usual"      if treatment=="usual training"

	7. 
	replace trt_clean = "BEP"        if treatment=="BEP"

	8. 
	replace trt_clean = "FIFA11"     if treatment=="FIFA 11"

	9. 
	replace trt_clean = "FIFA11plus" if treatment=="FIFA 11+"

	10. 
	replace trt_clean = "FIFA11kids" if treatment=="FIFA 11+ Kids"

	11. 
	replace trt_clean = "NHE"        if treatment=="NHE"

	12. 
	bysort study: egen ref_events   = max(cond(trt_clean=="usual", events, .))

	13. 
	bysort study: egen ref_exposure = max(cond(trt_clean=="usual", exposure, .))

	14. 
	drop if trt_clean=="usual"

	15. 
	gen irr = (events/exposure) / (ref_events/ref_exposure)

	16. 
	gen logirr = ln(irr)

	17. 
	gen selogirr = sqrt(1/events + 1/ref_events)

	18. 
	gen t1 = "usual"

	19. 
	gen t2 = trt_clean

	20. 
	network import, study(study) tr(t1 t2) eff(logirr) stderr(selogirr) ref(usual)

	21. 
	network meta c

	22. 
	network forest, eform

	23. 
	graph export "Fig_primary_IRR_NMA_forest.png", replace width(2400)










P-score/ranking
	1. 
	clear all

	2. 
	set more off

	3. 
	import excel using ".xlsx", firstrow clear

	4. 
	egen study = group(studyid)

	5. 
	gen trt_clean = ""

	6. 
	replace trt_clean = "usual"      if treatment=="usual training"

	7. 
	replace trt_clean = "BEP"        if treatment=="BEP"

	8. 
	replace trt_clean = "FIFA11"     if treatment=="FIFA 11"

	9. 
	replace trt_clean = "FIFA11plus" if treatment=="FIFA 11+"

	10. 
	replace trt_clean = "FIFA11kids" if treatment=="FIFA 11+ Kids"

	11. 
	replace trt_clean = "NHE"        if treatment=="NHE"

	12. 
	bysort study: egen ref_events   = max(cond(trt_clean=="usual", events, .))

	13. 
	bysort study: egen ref_exposure = max(cond(trt_clean=="usual", exposure, .))

	14. 
	drop if trt_clean=="usual"

	15. 
	gen irr = (events/exposure) / (ref_events/ref_exposure)

	16. 
	gen logirr = ln(irr)

	17. 
	gen selogirr = sqrt(1/events + 1/ref_events)

	18. 
	gen t1 = "usual"

	19. 
	gen t2 = trt_clean

	20. 
	network import, study(study) tr(t1 t2) eff(logirr) stderr(selogirr) ref(usual)

	21. 
	network meta c

	22. 
	network forest, eform

	23. 
	matrix b = e(b)

	24. 
	matrix V = e(V)

	25. 
	matrix list b

	26. 
	matrix list V

	27. 
	nlcom (BEP_IRR: exp(_b[_trtdiff_BEP])) (FIFA11_IRR: exp(_b[_trtdiff_FIFA11])) (FIFA11kids_IRR: exp(_b[_trtdiff_FIFA11kids])) (FIFA11plus_IRR: exp(_b[_trtdiff_FIFA11plus])) (NHE_IRR: exp(_b[_trtdiff_NHE]))



Funnel Plot
	1. 
	clear all

	2. 
	set more off

	3. 
	import excel using ".xlsx", firstrow clear

	4. 
	egen study = group(studyid)

	5. 
	gen trt_clean = ""

	6. 
	replace trt_clean = "usual"      if treatment=="usual training"

	7. 
	replace trt_clean = "BEP"        if treatment=="BEP"

	8. 
	replace trt_clean = "FIFA11"     if treatment=="FIFA 11"

	9. 
	replace trt_clean = "FIFA11plus" if treatment=="FIFA 11+"

	10. 
	replace trt_clean = "FIFA11kids" if treatment=="FIFA 11+ Kids"

	11. 
	replace trt_clean = "NHE"        if treatment=="NHE"

	12. 
	bysort study: egen ref_events   = max(cond(trt_clean=="usual", events, .))

	13. 
	bysort study: egen ref_exposure = max(cond(trt_clean=="usual", exposure, .))

	14. 
	drop if trt_clean=="usual"

	15. 
	gen irr = (events/exposure) / (ref_events/ref_exposure)

	16. 
	gen logirr = ln(irr)

	17. 
	gen selogirr = sqrt(1/events + 1/ref_events)

	18. 
	gen t1 = "usual"

	19. 
	gen t2 = trt_clean

	20. 
	network import, study(study) tr(t1 t2) eff(logirr) stderr(selogirr) ref(usual)

	21. 
	network meta c

	22. 
	network forest, eform

	23. 
	matrix b = e(b)

	24. 
	matrix V = e(V)

	25. 
	matrix list b

	26. 
	matrix list V

	27. 
	nlcom (BEP_IRR: exp(_b[_trtdiff_BEP])) (FIFA11_IRR: exp(_b[_trtdiff_FIFA11])) (FIFA11kids_IRR: exp(_b[_trtdiff_FIFA11kids])) (FIFA11plus_IRR: exp(_b[_trtdiff_FIFA11plus])) (NHE_IRR: exp(_b[_trtdiff_NHE]))

	28. 
	ssc install metafunnel, replace

	29. 
	metafunnel logirr selogirr

































Injury-definition sensitivity
	1. 
	clear all

	2. 
	set more off

	3. 
	cd ".xlsx"

	4. 
	log using "Primary_IRR_random_effects_NMA.log", replace text

	5. 
	import excel using ".xlsx", firstrow clear

	6. 
	egen study = group(studyid)

	7. 
	gen trt_clean = ""

	8. 
	replace trt_clean = "usual" if treatment=="usual training"

	9. 
	replace trt_clean = "BEP" if treatment=="BEP"

	10. 
	replace trt_clean = "FIFA11" if treatment=="FIFA 11"

	11. 
	replace trt_clean = "FIFA11plus" if treatment=="FIFA 11+"

	12. 
	replace trt_clean = "FIFA11kids" if treatment=="FIFA 11+ Kids"

	13. 
	replace trt_clean = "NHE" if treatment=="NHE"

	14. 
	tab treatment trt_clean

	15. 
	bysort study: egen ref_events = max(cond(trt_clean=="usual", events, .))

	16. 
	bysort study: egen ref_exposure = max(cond(trt_clean=="usual", exposure, .))

	17. 
	drop if trt_clean=="usual"

	18. 
	gen irr = (events/exposure) / (ref_events/ref_exposure)

	19. 
	gen logirr = ln(irr)

	20. 
	gen selogirr = sqrt(1/events + 1/ref_events)

	21. 
	gen t1 = "usual"

	22. 
	gen t2 = trt_clean

	23. 
	list studyid t1 t2 events exposure ref_events ref_exposure irr logirr selogirr, sepby(studyid)

	24. 
	network import, study(study) tr(t1 t2) eff(logirr) stderr(selogirr) ref(usual)

	25. 
	network query

	26. 
	network meta c

	27. 
	ereturn list

	28. 
	capture scalar tau2 = e(tau2)

	29. 
	capture scalar I2 = e(i2_res)

	30. 
	display "tau

	31. 
	squared = " tau2

	32. 
	display "I

	33. 
	squared residual = " I2

	34. 
	matrix b = e(b)

	35. 
	matrix V = e(V)

	36. 
	scalar df = e(df_r)

	37. 
	scalar tcrit = invttail(df, 0.025)

	38. 
	postfile results str20 treatment double logIRR SE IRR LCI UCI pvalue using ///

	39. 
	"Primary_IRR_NMA_results.dta", replace

	40. 
	foreach trt in BEP FIFA11 FIFA11kids FIFA11plus NHE {

	41. 
	scalar beta = _b[_trtdiff_`trt']

	42. 
	scalar se = _se[_trtdiff_`trt']

	43. 
	scalar irr_est = exp(beta)

	44. 
	scalar lci = exp(beta 

	45. 
	 tcrit*se)

	46. 
	scalar uci = exp(beta + tcrit*se)

	47. 
	scalar p = 2*ttail(df, abs(beta/se))

	48. 
	post results ("`trt'") (beta) (se) (irr_est) (lci) (uci) (p)}

	49. 
	postclose results

	50. 
	use "Primary_IRR_NMA_results.dta", clear

	51. 
	list, noobs

	52. 
	export excel using "Primary_IRR_NMA_results.xlsx", firstrow(variables) replace

	53. 
	use "Primary_IRR_NMA_results.dta", clear

	54. 
	gsort IRR

	55. 
	gen rank = _n

	56. 
	list rank treatment IRR LCI UCI pvalue, noobs

	57. 
	export excel using "Primary_IRR_NMA_ranking.xlsx", firstrow(variables) replace

	58. 
	use "Primary_IRR_NMA_results.dta", clear

	59. 
	gen y = _n

	60. 
	twoway (rcap LCI UCI y, horizontal) (scatter y IRR, msize(medium)) , xline(1, lpattern(dash)) yscale(reverse) ylabel(1 "BEP" 2 "FIFA11" 3 "FIFA11kids" 4 "FIFA11plus" 5 "NHE", angle(0)) xtitle("Incidence rate ratio (IRR)") ytitle("") legend(off)

	61. 
	graph export "Fig_primary_IRR_random_effects_NMA_forest.png", replace width(3000)



Forest plot (Fig.6)
	1. 
	clear all

	2. 
	set more off

	3. 
	input str20 intervention irr lci uci

	4. 
	"BEP" 1.18 0.70 1.99
"FIFA 11" 1.02 0.85 1.21
"FIFA 11+" 0.56 0.34 0.91
"FIFA 11+ Kids" 0.43 0.08 2.32
"NHE" 0.78 0.34 1.78
endgen y = _N - _n + 1

	5. 
	gen label = string(irr,"%4.2f") + " [" + string(lci,"%4.2f") + "-" + string(uci,"%4.2f") + "]"

	6. 
	gen xtext = 6

	7. 
	twoway (rcap lci uci y, horizontal lcolor(black) lwidth(thick)) (scatter y irr, msymbol(square) mcolor(black) msize(large)) (scatter y xtext, msymbol(none) mlabel(label) mlabcolor(black) mlabsize(large) mlabposition(0)), xscale(log range(0.05 12)) xlabel(0.1 "0.1" 0.5 "0.5" 1 "1.0" 2 "2.0" 10 "10.0", grid labsize(large)) xline(1, lcolor(black) lwidth(medthick)) ylabel(5 "BEP" 4 "FIFA 11" 3 "FIFA 11+" 2 "FIFA 11+ Kids" 1 "NHE", angle(0) labsize(large)) ytitle("Treatment", size(large)) xtitle("Incidence Rate Ratio (IRR)", size(large)) title("Comparison: other vs usual training", size(large)) legend(off) graphregion(color(white) lcolor(black) lwidth(medthick)) plotregion(color(white) lcolor(black) lwidth(medthick)) xsize(12) ysize(7)

	8. 
	graph export "Fig3_high_resolution.pdf", as(pdf) replace



Age-stratified subgroup analyses
	1. 
	clear all

	2. 
	set more off

	3. 
	Import excel using ".xlsx", firstrow clear

	4. 
	list, sepby(studyid)

	5. 
	network setup events exposure, studyvar(studyid) trtvar(treatment) rr ref("usual training")

	6. 
	network query

	7. 
	network map

	8. 
	network meta consistency

	9. 
	matrix list e(b)

	10. 
	matrix list e(V)

	11. 
	matrix list e(Sigma)

	12. 
	* Heterogeneity statistics

	13. 
	display "Youth/adolescent heterogeneity"

	14. 
	display "Q = " e(Qscalar_chi2)

	15. 
	display "df = " e(Qscalar_df)

	16. 
	display "Q p value = " chi2tail(e(Qscalar_df), e(Qscalar_chi2))

	17. 
	display "tau^2 = " el(e(Sigma),1,1)

	18. 
	display "tau = " sqrt(el(e(Sigma),1,1))

	19. 
	display "I^2 = " max(0, (e(Qscalar_chi2)-e(Qscalar_df))/e(Qscalar_chi2))*100

	20. 
	display "H^2 = " max(1, e(Qscalar_chi2)/e(Qscalar_df))

	21. 
	* Ranking: smaller IRR is better

	22. 
	network rank min

	23. 
	* Export NMA results: intervention vs usual training

	24. 
	matrix b = e(b)

	25. 
	matrix V = e(V)

	26. 
	local z = invnormal(0.975)

	27. 
	preserve

	28. 
	clear

	29. 
	set obs 4

	30. 
	gen age_subgroup = "Youth/adolescent"

	31. 
	gen intervention = ""

	32. 
	replace intervention = "FIFA 11"       in 1

	33. 
	replace intervention = "FIFA 11+"      in 2

	34. 
	replace intervention = "FIFA 11+ Kids" in 3

	35. 
	replace intervention = "NHE"           in 4

	36. 
	gen logIRR = .

	37. 
	gen se = .

	38. 
	forvalues i = 1/4 {

	39. 
	    replace logIRR = b[1,`i'] in `i'

	40. 
	    replace se = sqrt(V[`i',`i']) in `i'

	41. 
	}

	42. 
	gen IRR = exp(logIRR)

	43. 
	gen lower95 = exp(logIRR - `z' * se)

	44. 
	gen upper95 = exp(logIRR + `z' * se)

	45. 
	gen pvalue = 2 * normal(-abs(logIRR / se))

	46. 
	format IRR lower95 upper95 %6.2f

	47. 
	format pvalue %6.3f

	48. 
	list age_subgroup intervention IRR lower95 upper95 pvalue, clean noobs

	49. 
	save "youth_adolescent_NMA_results.dta", replace

	50. 
	export excel using "youth_adolescent_NMA_results.xlsx", firstrow(variables) replace

	51. 
	resto



Excluded Hammes
	1. 
	clear all

	2. 
	set more off

	3. 
	import excel ".xlsx", firstrow clear

	4. 
	describe

	5. 
	list in 1/10

	6. 
	describe

	7. 
	tab studyid

	8. 
	sort studyid

	9. 
	list studyid treatment events exposure, sepby(studyid)

	10. 
	preserve

	11. 
	keep if treatment == "usual training"

	12. 
	keep studyid events exposure

	13. 
	rename events events_c

	14. 
	rename exposure exposure_c

	15. 
	tempfile control

	16. 
	save `control'

	17. 
	restore

	18. 
	keep if treatment != "usual training"

	19. 
	merge m:1 studyid using `control'

	20. 
	tab _merge

	21. 
	gen logirr = log(events/exposure) -girr = sqrt(1/events + 1/events_c)

	22. 
	gen irr = exp(logirr)

	23. 
	gen lci = exp(logirr - 1.96*selogirr)

	24. 
	gen uci = exp(logirr + 1.96*selogirr)

	25. 
	list studyid treatment irr lci uci

	26. 
	encode treatment, gen(treatid)

	27. 
	meta set logirr selogirr, studylabel(studyid)

	28. 
	meta regress ibn.treatid, noconstant random(reml)

	29. 
	display exp

	30. 
	display exp

	31. 
	display exp

	32. 
	display exp

	33. 
	display exp

	34. 
	display exp(0.2762452)

	35. 
	display exp(0.0532371)

	36. 
	display exp

	37. 
	display exp(0.3816278)

	38. 
	display exp

	39. 
	display exp

	40. 
	display exp(0.8762193)

	41. 
	display exp(0.1653267)

	42. 
	display exp

	43. 
	display exp(0.7889145)

	44. 
	matrix b = e(b)

	45. 
	matrix V = e(V)

	46. 
	matrix list b

	47. 
	matrix list V

	48. 
	clear

	49. 
	set obs 6

	50. 
	gen treatment = ""

	51. 
	replace treatment = "usual training" in 1

	52. 
	replace treatment = "BEP" in 2

	53. 
	replace treatment = "FIFA 11" in 3

	54. 
	replace treatment = "FIFA 11+" in 4

	55. 
	replace treatment = "FIFA 11+ Kids" in 5

	56. 
	replace treatment = "NHE" in 6

	57. 
	gen theta = .

	58. 
	replace theta = 0 in 1

	59. 
	replace theta = 0.1653267 in 2

	60. 
	replace theta = 0.0532371 in 3

	61. 
	replace theta = -0.8348393 in 4

	62. 
	replace theta = -0.8553376 in 5

	63. 
	replace theta = -0.223951 in 6

	64. 
	gen se = .

	65. 
	replace se = 0 in 1

	66. 
	replace se = 0.3181629 in 2

	67. 
	replace se = 0.1675494 in 3

	68. 
	replace se = 0.194938 in 4

	69. 
	replace se = 0.8834636 in 5

	70. 
	replace se = 0.2552069 in 6

	71. 
	gen pscore = .

	72. 
	forvalues i = 1/6 {quietly {scalar s = 0forvalues j = 1/6 {if `i' != `j' {

	73. 
	scalar diff = theta[`j'] - theta[`i']

	74. 
	scalar sear s = s + normal(diff/sediff)

	75. 
	replace pscore = s/5 in `i'

	76. 
	gsort -pscore

	77. 
	gen ranking = _n

	78. 
	list ranking treatment theta pscore, noobs



Egger’s test
	1. 
	clear all

	2. 
	set more off

	3. 
	import excel using "C:\Users\Administrator\Desktop\network\NMA_IRR_arm.xlsx", firstrow clear

	4. 
	list in 1/10

	5. 
	describe

	6. 
	bysort studyid: gen n_arm = _N

	7. 
	tab n_arm

	8. 
	tab treatment

	9. 
	bysort studyid: egen events_c = total(cond(treatment == "usual training", events, .))

	10. 
	bysort studyid: egen exposure_c = total(cond(treatment == "usual training", exposure, .))

	11. 
	list studyid treatment events exposure events_c exposure_c, sepby(studyid)

	12. 
	keep if treatment != "usual training"

	13. 
	rename treatment treatment_t

	14. 
	rename events events_t

	15. 
	rename exposure exposure_t

	16. 
	list

	17. 
	gen rate_t = events_t / exposure_t

	18. 
	gen rate_c = events_c / exposure_c

	19. 
	gen irr = rate_t / rate_c

	20. 
	gen logirr = ln(irr)

	21. 
	gen selogirr = sqrt(1/events_t + 1/events_c)

	22. 
	list studyid treatment_t irr logirr selogirr

	23. 
	meta set logirr selogirr, eslabel(logIRR)

	24. 
	meta bias, egger

	25. 
	gen snd = logirr / selogirr

	26. 
	gen precision = 1 / selogirr

	27. 
	regress snd precision



