Supplementary figures

Supplementary figure 1: Forest plot of the injury incidence rate ratios on artificial turf compared to grass and

other playing surfaces stratified by the anatomical location of the injury in both men and women.

Artifical turf Grass Incidence Rate

Study Events Time Events Time Ratio IRR 95% CI
Bjerneboe 2010 10 74612 69 186929 —— 0.36 [0.19; 0.70]
Calloway 2019 25 345510 80 1090980 - 0.99 [0.63; 1.55]
Ekstrand 2011b 41 182126 36 64349 - 040 [0.26; 0.63]
Fuller 2007a 26 103502 86 442340 - 1.29 [0.83; 2.00]
Fuller 2007b 49 14192 193 65061 - 1.16 [0.85; 1.59]
Kristenson 2013 14 156381 19 161655 — 0.76 [0.38; 1.52]
Meyers 2013b 26 11715 38 14586 - 0.85 [0.52; 1.40]
Meyers 2014 23 12540 49 12705 - 048 [0.29; 0.78]
Soligard 2010 38 6022 270 56575 - 1.32 [0.94; 1.86]
< 0.79 [0.57; 1.10]
Almutawa 2014 12 1901 19 1481 —=— 049 [0.24; 1.01]
Aoki 2010 6 37842 10 67514 —— 1.07 [0.39; 2.95]
Bjerneboe 2010 8 74612 34 186929 —t 059 [0.27; 1.27]
Ekstrand 2011b 50 182126 25 64349 - 0.71 [0.44; 1.14]
Fuller 2007a 15 103502 81 442340 —- 0.79 [046; 1.37]
Fuller 2007b 24 14192 81 65061 = 1.36 [0.88; 2.14]
Soligard 2010 88 6022 601 56575 - 1.38 [1.10: 1.72]
0.91 [0.66; 1.25]
Almutawa 2014 60 1901 64 1481 - 0.73 [0.51; 1.04]
Aocki 2010 126 37842 182 67514 ud 1.23 [0.98; 1.54]
Bjerneboe 2010 227 74612 644 186929 - 0.88 [0.76; 1.03]
Calloway 2019 511 345510 1558 1090980 1.04 [0.84; 1.14]
Ekstrand 2006 243 58512 155 24362 - 065 [0.53; 0.80]
Ekstrand 2011b 866 182126 395 64349 - 0.77 [0.69; 0.87]
Ekstrand 2012 10 274305 41 905219 —— 0.80 [0.40; 1.61]
Fuller 2007a 225 103502 889 442340 . 1.08 [0.93; 1.29]
Fuller 2007b 217 14192 998 65081 b 1.00 [0.88; 1.15]
Hégglund 2011a 36 269550 101 S06386 - 1.20 [0.82; 1.75]
Kristenson 2013 217 156381 404 161655 - 0.56 [0.47; 0.65]
Soligard 2010 116 6022 1596 656575 - 068 [0.57; 082]
0.86 [0.74; 1.00]
Almutawa 2014 14 1601 21 1481 —— 0.52 [0.26; 1.02]
Acki 2010 27 37842 49 67514 -+ 098 [0.61; 1.57]
Bjerneboe 2010 87 74612 250 186929 - 0.87 [0.68; 1.11]
Calloway 2019 262 345510 796 1090380 1.04 [0.90; 1.20]
Ekstrand 2006 40 58512 37 24362 - 0.45 [0.29; 0.70]
Ekstrand 2011b 338 182126 278 64349 = 0.43 [0.37; 0.50]
Fuller 2007a 86 103502 397 442340 - 093 [0.73; 1.17]
Fuller 2007b 66 14192 293 65081 - 1.03 [0.79; 1.35]
Kristenson 2013 103 156381 197 161655 - 0.54 [0.43; 0.69]
Soligard 2010 23 6022 341 656575 - 0.63 [0.42; 0.97]
© 0.72 [0.57; 0.90]
Almutawa 2014 7 1901 19 1481 — 029 [0.12; 0.68]
Aoki 2010 3 37842 6 67514 e 089 [0.22; 3.57]
Bjerneboe 2010 53 74612 135 186929 -+ 098 [0.72; 1.39]
Calloway 2019 70 345510 208 1090980 - 1.06 [0.81; 1.39]
Ekstrand 2006 31 58512 22 24362 — 0.59 [0.34; 1.01]
Ekstrand 2011b 184 182126 116 64349 - 0.56 [0.44; 0.71]
Fuller 2007a 43 103502 216 442340 - 085 [0.61; 1.18]
Fuller 2007b 61 14192 270 65061 + 1.04 [0.78; 1.37]
Hégglund 2011a 36 269550 101 906386 - 1.20 [0.82; 1.75]
Hégglund 2016 7 23985 88 227560 — 0.75 [0.35; 1.63]
Kristenson 2013 42 156381 87 161655 - 0.50 [0.35; 0.72]
Meyers 2013b 31 11715 51 14586 . 0.76 [0.48; 1.18]
Meyers 2014 12 12540 23 12705 —— 0.53 [0.26; 1.06]
Soligard 2010 28 6022 314 56575 - 0.84 [0.57; 1.23]
o 0.77 [0.64; 0.92]
Bjorneboe 2010 3 74612 (il 186929 —-— 0.68 [0.19; 2.48]
Calloway 2019 9 345510 30 1090980 . 095 [0.45; 2.00]
Ekstrand 2011b 0 182126 0 64349 0.35 [0.01; 17.81]
Fuller 2007a 0 103502 O 442340 —— T 4.27 [0.08; 215.38]
Fuller 2007b 0 14192 0 65061 — T 4.58 [0.09; 231.04]
Hagglund 2016 2 23985 19 227560 — 1.00 [0.23; 4.29]
Meyers 2013b 9 11715 13 14586 —— 0.86 [0.37; 2.02]
Meyers 2014 1 12540 2 12705 —_— 0.51 [0.05; 5.59]
< 0.89 [0.56; 1.42]
Almutawa 2014 27 1901 13 1481 ™ 162 [0.83; 3.14]
Aoki 2010 85 37842 127 67514 - 1.33 [1.02; 1.74]
Bjprneboe 2010 a7 74612 259 186929 - 0.84 [0.66; 1.07]
Calloway 2019 179 345510 554 1090980 b 1.02 [0.86;, 1.21]
Ekstrand 2011b 351 182126 216 64349 = 0.57 [0.48; 0.68]
Fuller 2007a 128 103502 431 442340 ol 1.27 [1.04; 1.59]
Fuller 2007b 105 14192 534 65061 - 0.90 [0.73; 1.11]
Kristenson 2013 72 156381 120 161655 - 0.62 [0.48; 0.83]
Soligard 2010 51 6022 752 56575 - 0.64 [0.48; 0.85]
< 0.90 [0.72; 1.12]

Heterogeneity: /* = 81%, t* = 0.0852
Test for subgroup differences: 3 = 3.33, df = 6 (p = 0.77) 0.01 041 1 10 100



Supplementary figure 2: Forest plot of the injury incidence rate ratios on artificial turf compared to grass and

other playing surfaces stratified by the anatomical location of the injury in men.

Artifical turf Grass Incidence Rate
Study Events Time Events Time Ratio IRR  95% CI
Bjerneboe 2010 10 74612 69 186929 —a 0.36 [0.19; 0.70]
Calloway 2019 25 345510 80 1090980 —.— 0.99 [0.63; 1.55]
Ekstrand 2011b 30 143571 30 54500 —a— 0.38 [0.23; 0.63]
Fuller 2007a 11 56504 44 208842 —a— 0.92 [0.48; 1.79]
Fuller 2007b 31 7195 66 27803 —a— 1.82 [1.18; 2.78]
Kristenson 2013 14 156381 19 161655 —— 0.76 [0.38; 1.52]
Meyers 2014 23 12540 49 12705 —— 0.48 [0.29; 0.78]
e 0.71 [0.45; 1.12]
Almutawa 2014 12 1901 19 1481 —— 0.49 [0.24;1.01]
Bjerneboe 2010 8 74612 34 186929 —a 0.59 [0.27; 1.27]
Ekstrand 2011b 44 143571 22 54500 —. 0.76 [0.46; 1.27]
Fuller 2007a 9 56504 48 208842 — 0.69 [0.34; 1.41]
Fuller 2007b 12 7195 42 27803 —m— 1.10 [0.58; 2.10]
<> 0.73 [0.54; 0.97]
Almutawa 2014 60 1901 64 1481 —a 0.73 [0.51; 1.04]
Bjerneboe 2010 227 74612 644 186929 - 0.88 [0.76; 1.03]
Calloway 2019 511 345510 1558 1090980 o 1.04 [0.94; 1.14]
Ekstrand 2006 243 58512 155 24362 - 0.65 [0.53; 0.80]
Ekstrand 2011b 723 143571 349 54500 - 0.79 [0.69; 0.89]
Ekstrand 2012 10 274305 41 905219 —_—— 0.80 [0.40; 1.61]
Fuller 2007a 138 56504 420 208842 = 1.21 [1.00; 1.47]
Fuller 2007b 123 7195 448 27803 - 1.06 [0.87;1.30]
Hagglund 2011a 36 269550 101 906386 T— 1.20 [0.82; 1.75]
Kristenson 2013 217 156381 404 161655 - 0.56 [0.47; 0.65]
< 0.86 [0.73; 1.03]
Almutawa 2014 14 1901 21 1481 — 0.52 [0.26; 1.02]
Bjerneboe 2010 87 74612 250 186929 --r 0.87 [0.68; 1.11]
Calloway 2019 262 345510 796 1090980 - 1.04 [0.90; 1.20]
Ekstrand 2006 40 58512 37 24362 — 0.45 [0.29; 0.70]
Ekstrand 2011b 288 143571 258 54500 - 0.42 [0.36; 0.50]
Fuller 2007a 56 56504 196 208842 - 1.06 [0.78; 1.42]
Fuller 2007b 42 7195 174 27803 —a— 0.93 [0.67; 1.31]
Kristenson 2013 103 156381 197 161655 - 0.54 [0.43; 0.69]
0.70 [0.53; 0.92]
Almutawa 2014 7 1901 19 1481 —_— 0.29 [0.12; 0.68]
Bjerneboe 2010 53 74612 135 186929 —— 0.98 [0.72; 1.35]
Calloway 2019 70 345510 208 1090980 - 1.06 [0.81;1.39]
Ekstrand 2006 31 58512 22 24362 —— 0.59 [0.34;1.01]
Ekstrand 2011b 149 143571 107 54500 - 0.53 [0.41; 0.68]
Fuller 2007a 24 56504 90 208842 —— 0.99 [0.63; 1.55]
Fuller 2007b 27 7195 86 27803 T 1.21 [0.79; 1.87]
Hagglund 2011a 36 269550 101 906386 - 1.20 [0.82;1.75]
Kristenson 2013 42 156381 87 161655 —— 0.50 [0.35; 0.72]
Meyers 2014 12 12540 23 12705 —— 0.53 [0.26; 1.06]
< 0.76 [0.58; 0.99]
Bjerneboe 2010 3 74612 11 186929 —a— 0.68 [0.19; 2.45]
Calloway 2019 9 345510 30 1090980 f 0.95 [0.45; 2.00]
Meyers 2014 1 12540 2 12705 0.51 [0.05; 5.59]
<J> 0.84 [0.45; 1.57]
Almutawa 2014 27 1901 13 1481 T 1.62 [0.83; 3.14]
Bjgrneboe 2010 87 74612 259 186929 B 0.84 [0.66; 1.07]
Calloway 2019 179 345510 554 1090980 * 1.02 [0.86; 1.21]
Ekstrand 2011b 294 143571 199 54500 - 0.56 [0.47;0.67]
Fuller 2007a 81 56504 219 208842 = 1.37 [1.06; 1.76]
Fuller 2007b 62 7195 253 27803 - 0.95 [0.72; 1.25]
Kristenson 2013 72 156381 120 161655 - 0.62 [0.46; 0.83]
C( 0.90 [0.69; 1.17]
Heterogeneity: 12 = 83%, ©° = 0.1037 ‘ rr ‘
Test for subgroup differences: xé =3.34,df=6 (p =0.77) 0.1 051 2 10



Supplementary figure 3: Forest plot of the injury incidence rate ratios on artificial turf compared to grass and

other playing surfaces stratified by the anatomical location of the injury in women.

Artifical turf Grass Incidence Rate

Study Events Time Events Time Ratio IRR 95% CI
Ekstrand 2011b 11 38555 6 9849 e 0.47 [0.17; 1.27]
Fuller 2007a 15 46998 42 233498 —a— 1.77 [0.98; 3.20]
Fuller 2007b 18 6997 127 37258 —— 0.75 [0.46; 1.24]
Meyers 2013b 26 11715 38 14586 —— 0.85 [0.52; 1.40]
- 0.91 [0.56; 1.47]
Ekstrand 2011b 6 38555 3 9849 - 0.51 [0.13; 2.04]
Fuller 2007a 6 46998 33 233498 0.90 [0.38; 2.16]
Fuller 2007b 12 6997 39 37258 E 1.64 [0.86; 3.13]
1.10 [0.60; 2.03]
Ekstrand 2011b 143 38555 46 9849 —a 0.79 [0.57; 1.11]
Fuller 2007a 87 46998 469 233498 I 0.92 [0.73; 1.16]
Fuller 2007b 94 6997 550 37258 0.91 [0.73; 1.13]
< 0.89 [0.77; 1.03]
Ekstrand 2011b 51 38555 20 9849 —a— 0.65 [0.39; 1.09]
Fuller 2007a 30 46998 201 233498 — 0.74 [0.51; 1.09]
Fuller 2007b 24 6997 119 37258 —— 1.07 [0.69; 1.87]
S 0.81 [0.61; 1.07]
Ekstrand 2011b 35 38555 9 9849 — 0.99 [0.48; 2.07]
Fuller 2007a 19 46998 126 233498 — 0.75 [0.46; 1.21]
Fuller 2007b 34 6997 184 37258 —— 0.98 [0.68; 1.42]
Hagglund 2016 7 23985 88 227560 e 0.75 [0.35; 1.63]
Meyers 2013b 31 11715 51 14586 —a1 0.76 [0.48; 1.18]
<< 0.85 [0.68; 1.06]
Hagglund 2016 2 23985 19 227560 1.00 [0.23; 4.29]
Meyers 2013b 9 11715 13 14586 i 0.86 [0.37; 2.02]
0.89 [0.43; 1.86]
Ekstrand 2011b 57 38555 17 9849 —-— 0.86 [0.50; 1.47]
Fuller 2007a 47 46998 212 233498 1.10 [0.80; 1.51]
Fuller 2007b 43 6997 281 37258 { 0.81 [0.59; 1.12]
0.93 [0.74; 1.17]

I 1 \ [

Heterogeneity: 1% = 0%, #=0
Test for subgroup differences: Xé =1.22,df=6 (p = 0.98) 0.2 05 1 2 5



Supplementary figure 4: Forest plot of the injury incidence rate ratios on artificial turf compared to grass and

other playing surfaces stratified by the anatomical location of the injury in professional players.

Artifical turf Grass Incidence Rate

Study Events Time Events Time Ratio IRR 95%ClI
Bjgrneboe 2010 10 74612 69 186929 —— 0.36 [0.19; 0.70]
Calloway 2019 25 345510 80 1090980 0.99 [0.63; 1.55]
Ekstrand 2011b 41 182126 36 64349 tI 0.40 [0.26; 0.63]
Kristenson 2013 14 156381 19 161655 0.76 [0.38; 1.52]
<> 0.58 [0.35; 0.95]
Almutawa 2014 12 1901 19 1481 | 0.49 [0.24; 1.01]
Bjgrneboe 2010 8 74612 34 186929 — 0.59 [0.27; 1.27]
Ekstrand 2011b 50 182126 25 64349 - 0.71 [0.44; 1.14]
< 0.62 [0.44; 0.89]
Almutawa 2014 60 1901 64 1481 - 0.73 [0.51; 1.04]
Bjgrneboe 2010 227 74612 644 186929 L 0.88 [0.76; 1.03]
Calloway 2019 511 345510 1558 1090980 2 1.04 [0.94; 1.14]
Ekstrand 2006 243 58512 155 24362 - 0.65 [0.53; 0.80]
Ekstrand 2011b 866 182126 395 64349 = 0.77 [0.69; 0.87]
Ekstrand 2012 10 274305 41 905219 —=— 0.80 [0.40; 1.81]
Hagglund 2011a 36 269550 101 906386 - 1.20 [0.82; 1.75]
Kristenson 2013 217 156381 404 161655 = 0.56 [0.47; 0.65]
O 0.80 [0.67; 0.96]
Almutawa 2014 14 1901 21 1481 —a— 0.52 [0.26; 1.02]
Bjgrneboe 2010 87 74612 250 186929 1 0.87 [0.68; 1.11]
Calloway 2019 262 345510 796 1090980 1.04 [0.90; 1.20]
Ekstrand 2006 40 58512 37 24362 - 0.45 [0.29; 0.70]
Ekstrand 2011b 339 182126 278 64349 = 0.43 [0.37; 0.50]
Kristenson 2013 103 156381 197 161655 - 0.54 [0.43; 0.69]
< 0.62 [0.45; 0.85]
Almutawa 2014 7 1901 19 1481 —— 0.29 [0.12; 0.68]
Bjorneboe 2010 53 74612 135 186929 - 0.98 [0.72; 1.35]
Calloway 2019 70 345510 208 1090980 - 1.06 [0.81; 1.39]
Ekstrand 2006 31 58512 22 24362 —a— 0.59 [0.34; 1.01]
Ekstrand 2011b 184 182126 116 64349 - 0.56 [0.44; 0.71]
Hagglund 2011a 36 269550 101 906386 - 1.20 [0.82; 1.75]
Kristenson 2013 42 156381 87 161655 - 0.50 [0.35; 0.72]
< 0.71 [0.52; 0.99]
Bjarneboe 2010 3 74612 11 186929 —— 0.68 [0.19; 2.45]
Calloway 2019 9 345510 30 1090980 —*— 0.95 [0.45; 2.00]
Ekstrand 2011b 0 182126 0 64349 0.35 [0.01; 17.81]
<L 0.85 [0.45; 1.61]
Almutawa 2014 27 1901 13 1481 T 1.62 [0.83; 3.14]
Bjerneboe 2010 87 74612 259 186929 1 0.84 [0.66; 1.07]
Calloway 2019 179 345510 554 1090980 1.02 [0.86; 1.21]
Ekstrand 2011b 351 182126 216 64349 ] 0.57 [0.48; 0.68]
Kristenson 2013 72 156381 120 161655 - 0.62 [0.46; 0.83]
< 0.81 [0.60; 1.10]

Heterogeneity: /2 = 84%, 12 = 0.0864 I ‘ ' ‘
Test for subgroup differences: xé =4.29,df =6 (p = 0.64) 0.01 041 1 10 100



Supplementary figure 5: Forest plot of the injury incidence rate ratios on artificial turf compared to grass and

other playing surfaces stratified by the anatomical location of the injury in amateur players.

Fuller 2007a 26 103502 86 442340 129 [0.83; 2.00]
Fuller 2007b 49 14192 193 65061 1.16 [0.85; 1.59]
Meyers 2013b 26 11715 38 14586 0.85 [0.52; 1.40]
Meyers 2014 23 12540 49 12705 - 0.48 [0.29; 0.78]
Soligard 2010 38 6022 270 56575 132 [0.94; 1.86]

0.98 [0.69; 1.40]
Aoki 2010 6 37842 10 67514 —— 1.07 [0.39; 2.95]
Fuller 2007a 15 103502 81 442340 0.79 [0.46; 1.37]
Fuller 2007b 24 14192 81 65061 Tr 1.36 [0.86; 2.14]
Soligard 2010 88 6022 601 56575 = 1.38 [1.10; 1.72]

1.23 [0.97; 1.58]
Aoki 2010 125 37842 182 67514 1.23 [0.98; 1.54]
Fuller 2007a 225 103502 889 442340 1.08 [0.93; 1.25]
Fuller 2007b 217 14192 998 65061 1.00 [0.86; 1.15]
Soligard 2010 116 6022 1596 56575 . 0.68 [0.57; 0.82]

0.97 [0.77; 1.24]
Aoki 2010 27 37842 49 67514 0.98 [0.61; 1.57]
Fuller 2007a 86 103502 397 442340 0.93 [0.73; 1.17]
Fuller 2007b 66 14192 293 65061 1.03 [0.79; 1.35]
Soligard 2010 23 6022 341 56575 0.63 [0.42; 0.97]

0.92 [0.79; 1.07]
Aoki 2010 3 37842 6 67514 — 0.89 [0.22; 3.57]
Fuller 2007a 43 103502 216 442340 0.85 [0.61; 1.18]
Fuller 2007b 61 14192 270 65061 1.04 [0.78; 1.37]
Hagglund 2016 7 23985 88 227560 0.75 [0.35; 1.63]
Meyers 2013b 31 11715 51 14586 0.76 [0.48; 1.18]
Meyers 2014 12 12540 23 12705 0.53 [0.26; 1.06]
Soligard 2010 28 6022 314 56575 0.84 [0.57; 1.23]

0.87 [0.74; 1.02]
Fuller 2007a 0 103502 0 442340 4.27 [0.08; 215.38]
Fuller 2007b 0 14192 0 65061 4.58 [0.09; 231.04]
Hagglund 2016 2 23985 19 227560 1.00 [0.23; 4.29]
Meyers 2013b 9 11715 13 14586 0.86 [0.37; 2.02]
Meyers 2014 1 12540 2 12705 0.51 [0.05; 5.59]

0.94 [0.48; 1.86]

Aoki 2010 95 37842 127 67514 1.33 [1.02; 1.74]
Fuller 2007a 128 103502 431 442340 1.27 [1.04; 1.55]
Fuller 2007b 105 14192 534 65061 0.90 [0.73; 1.11]
Soligard 2010 51 6022 752 56575 - 0.64 [0.48; 0.85]

1.00 [0.72; 1.39]



Supplementary figure 6: Forest plot of the injury incidence rate ratios on artificial turf compared to grass and

other playing surfaces stratified by the anatomical location of the injury sustained in games.

Artifical turf Grass Incidence Rate

Study Events Time Events Time Ratio IRR 95% CI
Calloway 2019 25 345510 80 1090980 { 0.99 [0.63; 1.55]
Fuller 2007b 49 14192 193 65061 1.16 [0.85; 1.59]
Meyers 2013b 26 11715 38 14586 - 0.85 [0.52; 1.40]
Meyers 2014 23 12540 49 12705 - 0.48 [0.29; 0.78]
Soligard 2010 38 6022 270 56575 <Ll 1.32 [0.94; 1.86]
0.94 [0.67; 1.31]
Fuller 2007b 24 14192 81 65061 JE 1.36 [0.86; 2.14]
Soligard 2010 88 6022 601 56575 1.38 [1.10; 1.72]
o 1.37 [1.12; 1.68]
Calloway 2019 511 345510 1558 1090980 1.04 [0.94; 1.14]
Fuller 2007b 217 14192 998 65061 1.00 [0.86; 1.15]
Soligard 2010 116 6022 1596 56575 0.68 [0.57; 0.82]
0.90 [0.70; 1.16]
Calloway 2019 262 345510 796 1090980 1.04 [0.90; 1.20]
Fuller 2007b 66 14192 293 65061 1.03 [0.79; 1.35]
Soligard 2010 23 6022 341 56575 0.63 [0.42; 0.97]
0.94 [0.73; 1.20]
Calloway 2019 70 345510 208 1090980 : 1.06 [0.81; 1.39]
Fuller 2007b 61 14192 270 65061 1.04 [0.78; 1.37]
Meyers 2013b 31 11715 51 14586 - 0.76 [0.48; 1.18]
Meyers 2014 12 12540 23 12705 —a— 0.53 [0.26; 1.06]
Soligard 2010 28 6022 314 56575 T 0.84 [0.57; 1.23]
0.94 [0.80; 1.10]

Calloway 2019 9 345510 30 1090980 - 0.95 [0.45; 2.00]
Fuller 2007b 0 14192 0 65061 4.58 [0.09; 231.04]
Mevyers 2013b 9 11715 13 14586 0.86 [0.37; 2.02]
Meyers 2014 1 12540 2 12705 0.51 [0.05 5.59]

0.91 [0.53; 1.56]
Calloway 2019 179 345510 554 1090980 = 1.02 [0.86; 121]
Fuller 2007b 105 14192 534 65061 ) 0.90 [0.73; 1.11]
Soligard 2010 51 6022 752 56575 = 0.64 [0.48; 0.85]

0.85 [0.66; 1.11]

Heterogeneity: 1% = 60%, t° = 0.0344 ‘ I ‘ '
Test for subgroup differences: Xg =12.81,df =6 (p = 0.05) 0.01 01 1 10 100



Supplementary figure 7: Forest plot of the injury incidence rate ratios on artificial turf compared to grass and

other playing surfaces stratified by the anatomical location of the injury sustained in training sessions.

Artifical turf Grass

Study Events Time Events Time

Fuller 2007a 26 103502 86 442340
Fuller 2007a 15 103502 81 442340
Fuller 2007a 225 103502 889 442340
Fuller 2007a 86 103502 397 442340
Fuller 2007a 43 103502 216 442340
Fuller 2007a 0 103502 0 442340
Fuller 2007a 128 103502 431 442340

Heterogeneity: /2 = 30%, ©? = 0.0109

Test for subgroup differences: X'zi =8.60,df =6 (p = 0.20)

Incidence Rate

Ratio IRR  95%Cl
L 1.29 [0.83; 2.00]
. 3 0.79 [0.46; 1.37]
1.08 [0.93; 1.25]
0.93 [0.73; 1.17]
0.85 [0.81; 1.1§]
| 4.27 [0.08; 215.38]
| F ‘ | 127 104 1.55]
01 1 10 100



Supplementary figure 8: Forest plot of the injury incidence rate ratios on artificial turf compared to grass and

other playing surfaces stratified by the anatomical location of the injury in adult players.

Artifical turf Grass Incidence Rate

Study Events Time Events Time Ratio IRR 95% CI
Bjerneboe 2010 10 74612 69 186929 —— 0.36 [0.18; 0.70]
Calloway 2019 25 345510 80 1090980 - 0.99 [0.63; 1.55]
Ekstrand 2011b 41 182126 36 64349 - 0.40 [0.26; 0.63]
Fuller 2007a 26 103502 86 442340 - 1.29 [0.83; 2.00]
Fuller 2007b 49 14192 193 65061 ol 1.16 [0.85; 1.59]
Kristenson 2013 14 156381 19 161655 —e 0.76 [0.38; 1.52]
Meyers 2013b 26 11715 38 14586 - 0.85 [0.52; 1.40]
Meyers 2014 23 12640 49 12705 - 0.48 [0.29; 0.78]
0.73 [0.52; 1.03]
Almutawa 2014 12 1901 19 1481 —a— 0.49 [0.24; 1.01]
Bjerneboe 2010 8 74612 34 186929 —. 0.59 [0.27; 1.27]
Ekstrand 2011b 50 182126 25 64349 - 0.71 [0.44; 1.14]
Fuller 2007a 15 103502 81 442340 —- 0.79 [0.46; 1.37]
Fuller 2007b 24 14192 81 65061 - 1.36 [0.88; 2.14]
< 0.79 [0.55; 1.12]

Almutawa 2014 60 1901 64 1481 - 0.73 [0.51; 1.04]
Bjgrneboe 2010 227 74612 644 186929 L 0.88 [0.76; 1.03]
Calloway 2019 511 345510 1558 1080980 1.04 [0.94; 1.14]
Ekstrand 2006 243 58512 165 24362 - 0.65 [0.53; 0.80]
Ekstrand 2011b 866 182126 395 64349 0.77 [0.68; 0.87]
Ekstrand 2012 10 274305 41 905219 — 0.80 [0.40; 1.61]
Fuller 2007a 225 103502 889 442340 o 1.08 [0.93; 1.25]
Fuller 2007b 217 14192 998 65061 1.00 [0.86; 1.15]
Hégglund 2011a 36 269550 101 906386 - 1.20 [0.82; 1.75]
Kristenson 2013 217 156381 404 161655 - 0.56 [0.47; 0.65]

0.85 [0.73; 0.99]

Almutawa 2014 141901 21 1481 — 0.52 [0.26; 1.02]
Bjgrneboe 2010 87 74612 250 186929 - 0.87 [068; 1.11]
Calloway 2019 262 345510 796 1080980 2 1.04 [0.90; 1.20]
Ekstrand 2006 40 58512 37 24362 - 0.45 [0.29; 0.70]
Ekstrand 2011b 339 182126 278 64349 . 0.43 [0.37; 0.50]
Fuller 2007a 86 103502 397 442340 . 0.93 [0.73; 1.17]
Fuller 2007b 66 14192 293 65061 + 1.03 [0.79; 1.35]
Kristenson 2013 103 156381 197 161655 = 0.54 [0.43; 0.69]

< 0.70 [0.53; 0.92]
Almutawa 2014 71901 19 1481 — 0.29 [0.12; 0.68]
Bjorneboe 2010 53 74612 135 186929 * 0.98 [0.72; 1.35]
Calloway 2019 70 345510 208 1090980 + 1.06 [0.81; 1.39]
Ekstrand 2006 31 58512 22 24362 - 0.59 [0.34; 1.01]
Ekstrand 2011b 184 182126 116 64349 - 0.56 [0.44; 0.71]
Fuller 2007a 43 103502 216 442340 - 0.85 [0.61; 1.18]
Fuller 2007b 61 14192 270 65061 + 1.04 [0.78; 1.37]
Hagglund 2011a 36 269550 101 906386 - 1.20 [0.82; 1.75]
Kristenson 2013 42 156381 87 161655 - 0.50 [0.35; 0.72]
Meyers 2013b 31 11715 51 14586 - 0.76 [0.48; 1.18]
Meyers 2014 12 12540 23 12705 ] 0.53 [0.26; 1.06]

0.76 [0.61; 0.94]

Bjsreboe 2010 3 74612 11 186929 — 0.68 [0.19; 2.45]
Calloway 2019 9 345510 30 1090980 - 0.95 [0.45; 2.00]
Ekstrand 2011b 0 182126 0 64349 ————f—— 0.35 [0.01; 17.81]
Fuller 2007a 0 103502 0 442340 — 427 [0.08; 215.38]
Fuller 2007b 0 14192 0 65061 ———————————— 4.58 [0.09; 231.04]
Meyers 2013b 9 11715 13 14586 0.86 [0.37; 2.02]
Meyers 2014 1 12540 2 12705 % 0.51 [0.05;, 5.59]

0.88 [0.54; 1.44]
Almutawa 2014 27 1901 13 1481 T 1.62 [0.83; 3.14]
Bjerneboe 2010 87 74612 259 186929 - 0.84 [0.66; 1.07]
Calloway 2019 179 345510 554 1090980 . 1.02 [0.86; 1.21]
Ekstrand 2011b 351 182126 216 64349 . 0.57 [0.48; 0.68]
Fuller 2007a 128 103502 431 442340 - 1.27 [1.04; 1.55]
Fuller 2007b 105 14192 534 65061 r 0.90 [0.73; 1.11]
Kristenson 2013 72 156381 120 161655 - 0.62 [0.46; 0.83]

0.89 [0.69; 1.13]

Heterogeneity: /2 = 82%, 2 = 0.0831 f 1 T T 1
Test for subgroup differences: -,é =2.79,df =6 (p = 0.83) 0.01 01 1 10 100



Supplementary figure 9: Forest plot of the injury incidence rate ratios on artificial turf compared to grass and

other playing surfaces stratified by the anatomical location of the injury in youth players.

Artifical turf Grass Incidence Rate

Study Events Time Events Time Ratio IRR 95% CI
Soligard 2010 38 6022 270 56575 i 1.32 [0.94; 1.86]
Aoki 2010 6 37842 10 67514 - 1.07 [0.39; 2.95]
Soligard 2010 88 6022 601 56575 - 1.38 [1.10; 1.72]
= 1.36 [1.09; 1.69]
Acki 2010 1256 37842 182 67514 i 1.23 [0.98; 1.54]
Soligard 2010 116 6022 1596 56575 - 0.68 [0.57; 0.82]
_ 0.91 [0.51; 1.62]
Aoki 2010 27 37842 49 67514 0.98 [0.61; 1.57]
Soligard 2010 23 6022 341 56575 —— 0.63 [0.42; 0.97]
0.78 [0.51; 1.20]
Acki 2010 3 37842 6 67514 0.89 [0.22; 3.57]
Hagglund 2016 7 23985 88 227560 —— 0.75 [0.35; 1.63]
Soligard 2010 28 6022 314 56575 —i— 0.84 [0.57; 1.23]
—_ 0.82 [0.59; 1.15]
Hagglund 2016 2 23985 19 227560 N 1.00 [0.23; 4.29]
Aocki 2010 95 37842 127 67514 —— 1.33 [1.02; 1.74]
Soligard 2010 51 6022 752 56575 —— 0.64 [0.48; 0.85]

i 0.92 [0.45; 1.91]
Heterogeneity: I = 75%, t° = 0.0789

Test for subgroup differences: xé =10.68,df =6 (p = 0.10) 0.5 1 2



Study

Almutawa 2014

Aoki 2010
Calloway 2019
Ekstrand 2006
Ekstrand 2011b
Fuller 2007a
Fuller 2007b
Lanzetti 2017
Meyers 2013b
Meyers 2014
Rdssler 2017

Bjerneboe 2010
Kristenson 2013
Kristenson 2016
Soligard 2010
Steffen 2007

Artifical turf
Events Time
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Heterogeneity: 12 = 87%, 12 = 0.0420
Test for subgroup differences: x§ =3.74,df =2 (p = 0.15)
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Supplementary figure 10: Forest plot of the injury incidence rate ratios on artificial turf compared to grass
stratified by the geographical global regions.
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Supplementary figure 11: Sensitivity analysis with only third generation artificial turfs included. Forest plot
of the incidence of overall injuries on artificial turf compared to grass stratified by sex.

Artifical turf Grass Incidence Rate

Study Events Time Events Time Ratio IRR  95%-CI
Soligard 2010 206 6022 2248 586575 —- 0.86 [0.75; 0.99]
Almutawa 2014 72 1901 83 1481 —_— 0.68 [0.49; 0.93]
Bjorneboe 2010 267 74612 800 186929 — 0.84 [0.73; 0.96]
Calloway 2019 536 345510 1638 1090980 —— 1.03 [0.94; 1.14]
Ekstrand 2006 483 58512 274 24362 — 0.73 [0.63; 0.85]
Ekstrand 2011b 832 143571 437 54500 —— 0.72 [0.64; 0.81]
Fuller 2007a 189 56504 629 208842 T 1.11 [0.94; 1.31]
Fuller 2007b 183 7195 665 27803 o 1.06 [0.90; 1.25]
Kristenson 2013 375 156381 591 161655 —— 0.66 [0.58; 0.75]
Kristenson 2016 119 5938 253 10513 — 0.83 [0.67; 1.04]
Lanzetti 2017 23 1270 20 1310 1.19 [0.65; 2.16]
Meyers 2014 268 12540 454 12705 — 0.60 [0.51; 0.70]
s 0.82 [0.72; 0.94]
Ekstrand 2011b 166 38555 57 9849 —a— 0.74 [0.55; 1.01]
Fuller 2007a 122 46998 654 233498 — 0.93 [0.76; 1.12]
Fuller 2007b 134 6997 812 37258 —a— 0.88 [0.73; 1.05]
Meyers 2013b 272 11715 421 14586 —— 0.80 [0.69; 0.94]
Steffen 2007 119 39979 286 73044 —— 0.76 [0.61; 0.94]
<< 0.83 [0.76; 0.91]

Heterogeneity: i* = 81%, ©° = 0.0258 ! !
Test for subgroup differences: x§ =0.23,df =2 (p = 0.89) 0.5 1 2



Supplementary figure 12: Sensitivity analysis with only third generation artificial turfs included. Forest plot
of the injury incidence rate ratios on artificial turf compared to grass and other playing surfaces stratified

between professional and amateur players.

Artifical turf Other Incidence Rate
Study Events Time Events Time Ratio IRR  95%-CI
Almutawa 2014 72 1901 83 1481 —_— 0.68 [0.49; 0.93]
Bjerneboe 2010 267 74612 800 186929 —a— 0.84 [0.73; 0.96]
Calloway 2019 536 345510 1638 1090980 —-— 1.03 [0.94; 1.14]
Ekstrand 2006 483 58512 274 24362 —a— 0.73 [0.63; 0.85]
Ekstrand 2011b 998 182126 494 64349 —— 0.71 [0.64; 0.80]
Kristenson 2013 375 156381 591 161655 —a— 0.66 [0.58;0.75]
Kristenson 2016 119 5938 253 10513 —— 0.83 [0.67; 1.04]
Lanzetti 2017 23 1270 20 1310 1.19 [0.65; 2.16]
S 0.79 [0.70; 0.90]
Fuller 2007a 311 103502 1283 442340 I 1.04 [0.92;1.17]
Fuller 2007b 317 14192 1477 65081 0.98 [0.87; 1.11]
Meyers 2013b 272 11715 421 14586 —a— 0.80 [0.69; 0.94]
Meyers 2014 268 12540 454 12705 —— 0.60 [0.51; 0.70]
Soligard 2010 206 6022 2248 56575 —a— 0.86 [0.75; 0.99]
Steffen 2007 119 39979 286 73044 —— 0.76 [0.61; 0.94]
- 0.83 [0.71; 0.98]

Heterogeneity: 1% = 85%, <* = 0.0263 ' '
Test for subgroup differences: ;(f =0.20,df =1 (p = 0.65) 0.5 1 2



Supplementary figure 13: Sensitivity analysis with only third generation artificial turfs included. Forest plot
of the injury incidence rate ratios on artificial turf compared to grass and other playing surfaces stratified by

matches and training sessions.

Artifical turf Other Incidence Rate
Study Events Time Events Time Ratio IRR 95%-CI
Almutawa 2014 72 1901 83 1481 —_— 0.68 [0.49; 0.93]
Bjarneboe 2010 267 74612 800 186929 —a— 0.84 [0.73; 0.96]
Ekstrand 2006 483 58512 274 24362 —— 0.73 [0.63; 0.85]
Ekstrand 2011b 998 182126 494 64349 —-— 0.71 [0.64; 0.80]
Kristenson 2013 375 156381 591 161655 —a— 0.66 [0.58;0.75]
Kristenson 2016 119 5938 253 10513 —— 0.83 [0.67; 1.04]
Steffen 2007 119 39979 286 73044 —a 0.76 [0.61; 0.94]
< 0.74 [0.69; 0.80]
Calloway 2019 536 345510 1638 1090980 I 1.03 [0.94; 1.14]
Fuller 2007b 317 14192 1477 65061 0.98 [0.87; 1.11]
Lanzetti 2017 23 1270 20 1310 1.19 [0.85; 2.16]
Meyers 2013b 272 11715 421 14586 —— 0.80 [0.69; 0.94]
Meyers 2014 268 12540 454 12705 —— 0.60 [0.51;0.70]
Soligard 2010 206 6022 2248 56575 —&— 0.86 [0.75;0.99]
- 0.86 [0.72; 1.03]
Fuller 2007a 311 103502 1283 442340 —!— 1.04 [0.92;1.17]
Heterogeneity: 1% = 85%, 12 = 0.0263 ' '

Test for subgroup differences: )é =21.50,df =2 (p <0.01) 0.5 1 2



Supplementary figure 14: Sensitivity analysis with only third generation artificial turfs included. Forest plot
of the injury incidence rate ratios on artificial turf compared to grass and other playing surfaces stratified by

injury mechanism (contact vs non-contact).

Artifical turf Grass Incidence Rate

Study Events Time Events Time Ratio IRR 95%ClI
Almutawa 2014 35 1901 59 1481 —— 0.46 [0.30; 0.70]
Fuller 2007a 151 103502 584 442340 - 1.11 [0.92; 1.32]
Fuller 2007b 231 14192 1073 65061 - 0.99 [0.86; 1.14]
Lanzetti 2017 10 1270 5 1310 —r—— 2.06 [0.71; 6.04]
Meyers 2013b 154 11715 234 14586 —a— 0.82 [0.67; 1.00]
Meyers 2014 162 12540 294 12705 - 0.56 [0.46; 0.68]
Steffen 2007 53 39979 153 73044 —a— 0.63 [0.46; 0.86]
<= 0.78 [0.60; 1.02]
Almutawa 2014 37 1901 23 1481 —r - 1.25 [0.74; 2.11]
Fuller 2007a 150 103502 691 442340 i 0.93 [0.78; 1.11]
Fuller 2007hb 84 14192 398 65061 0.97 [0.76; 1.22]
Lanzetti 2017 13 1270 15 1310 —_— 0.89 [0.43; 1.88]
Meyers 2013b 118 11715 187 14586 —— 0.79 [0.62; 0.99]
Meyers 2014 106 12540 160 12705 —a— 0.67 [0.53; 0.86]
< 0.86 [0.74; 1.00]

Heterogeneity: 1% = 78%, 1% = 0.0550 I ‘ I !
Test for subgroup differences: yj =0.42,df =1 (p =0.52) 0.2 05 1 2 5



Supplementary figure 15: Sensitivity analysis with only third generation artificial turfs included. Forest plot
of the injury incidence rate ratios on artificial turf compared to grass and other playing surfaces stratified by

injury type (fracture, sprain, ligament injury).

Artifical turf Grass Incidence Rate
Study Events Time Events Time Ratio IRR 95%CI
Bj@rneboe 2010 53 74612 153 186929 0.87 [0.64; 1.19]
Fuller 2007a 43 103502 165 442340 1.11 [0.80; 1.56]
Fuller 2007b 70 14192 364 65061 0.88 [0.68; 1.14]
Kristenson 2013 97 156381 93 161655 1.08 [0.81; 1.43]
Lanzetti 2017 6 1270 1 1310 6.19 [0.75; 51.41]
Soligard 2010 83 6022 883 56575 0.88 [0.71; 1.11]
0.95 [0.84; 1.07]
Almutawa 2014 12 1901 20 1481 —— 0.47 [0.23; 0.96]
Bj@rneboe 2010 100 74612 279 186929 0.90 [0.71; 1.13]
Calloway 2019 118 345510 328 1090980 1.14 [0.92; 1.40]
Ekstrand 2006 99 58512 46 24362 0.90 [0.63; 1.27]
Fuller 2007a 110 103502 440 442340 1.07 [0.87; 1.32]
Fuller 2007b 117 14192 547 65061 - 0.98 [0.80; 1.20]
Kristenson 2013 119 156381 186 161655 - 0.66 [0.53; 0.83]
Lanzetti 2017 0 1270 1 1310 0.34 [0.01; 8.44]
Soligard 2010 6 6022 123 56575 — 0.46 [0.20; 1.04]
< 0.88 [0.74; 1.04]
Almutawa 2014 45 1901 49 1481 — 0.72 [0.48; 1.07]
Bjarneboe 2010 88 74612 258 186929 - 0.85 [0.67; 1.09]
Calloway 2019 285 345510 842 1090980 . 1.07 [0.93; 1.22]
Ekstrand 2006 59 58512 61 24362 - 0.40 [0.28; 0.58]
Ekstrand 2011a 492 269550 2416 906386 e 0.68 [0.62; 0.75]
Fuller 2007a 120 103502 525 442340 - 0.98 [0.80; 1.19]
Fuller 2007b 66 14192 298 65061 - 1.02 [0.78; 1.33]
Kristenson 2013 124 156381 251 161655 - 0.51 [0.41; 0.63]
Lanzetti 2017 13 1270 14 1310 — 0.96 [0.45; 2.04]
Soligard 2010 13 6022 168 56575 —— 0.73 [0.41; 1.28]
< 0.76 [0.62; 0.93]
Almutawa 2014 15 1901 14 1481 — 0.83 [0.40; 1.73]
Bjgrneboe 2010 26 74612 110 186929 —-— 0.59 [0.39; 0.91]
Ekstrand 2012 10 274305 41 905219 —— 0.80 [0.40; 1.61]
Fuller 2007a 68 103502 234 442340 r— 1.24 [0.95; 1.63]
Fuller 2007b 64 14192 268 65061 1.09 [0.83; 1.44]
Kristenson 2013 33 156381 55 161655 —a— 0.62 [0.40; 0.95]
Lanzetti 2017 4 1270 4 1310 — 1.03 [0.26; 4.12]
Soligard 2010 8 6022 89 56575 —— 0.84 [0.41; 1.74]
< 0.87 [0.68; 1.12]
Heterogeneity: 1?=74%, > = 0.0514

Test for subgroup differences: X§ =3.34,df =3 (p = 0.34) 0.1 051 2 10



Supplementary figure 16: Sensitivity analysis with only prospective studies included. Forest plot of the
incidence of overall injuries on artificial turf compared to grass stratified by sex.

Artifical turf Grass Incidence Rate

Study Events Time Events Time Ratio IRR 95%-Cl
Aoki 2010 186 37842 298 67514 1 1.11 [0.93; 1.34]
Rossler 2017 166 115711 161 156011 —a— 1.39 [1.12; 1.73]
Soligard 2010 206 6022 2248 56575 —— 0.86 [0.75; 0.99]
_ 1.09 [0.83; 1.43]
Almutawa 2014 72 1901 83 1481 —=—ro 0.68 [0.49; 0.93]
Bjerneboe 2010 267 74612 800 186929 —a— 0.84 [0.73; 0.96]
Ekstrand 2006 483 58512 274 24362 — 0.73 [0.63; 0.85]
Ekstrand 2011b 832 143571 437 54500 —a— 0.72 [0.64; 0.81]
Fuller 2007a 189 56504 629 208842 - 1.11 [0.94; 1.31]
Fuller 2007b 183 7195 665 27803 —r-— 1.06 [0.90; 1.25]
Kristenson 2013 375 156381 591 161655 —— 0.66 [0.58; 0.75]
Kristenson 2016 119 5938 253 10513 — 0.83 [0.67; 1.04]
Lanzetti 2017 23 1270 20 1310 1.19 [0.65; 2.16]
Meyers 2014 268 12540 454 12705 —=— 0.60 [0.51; 0.70]
- 0.80 [0.70; 0.92]
Ekstrand 2011b 166 38555 57 9849 —— 0.74 [0.55; 1.01]
Fuller 2007a 122 46998 654 233498 —— 0.93 [0.76; 1.12]
Fuller 2007b 134 6997 812 37258 —a— 0.88 [0.73; 1.05]
Meyers 2013b 272 11715 421 14586 —a— 0.80 [0.69; 0.94]
Steffen 2007 119 39979 286 73044 — 0.76 [0.61; 0.94]
< 0.83 [0.76; 0.91]

Heterogeneity: 1% = 83%, T° = 0.0385 I '
Test for subgroup differences: ;(g =4.04,df=2(p =0.13) 0.5 1 2



Supplementary figure 17: Sensitivity analysis with only prospective studies included. Forest plot of the
injury incidence rate ratios on artificial turf compared to grass and other playing surfaces stratified between

professional and amateur players.

Artifical turf Other Incidence Rate
Study Events Time Events Time Ratio IRR  95%-Cl
Almutawa 2014 72 1901 83 1481 —a—— 0.68 [0.49; 0.93]
Bjarneboe 2010 267 74612 800 186929 —a— 0.84 [0.73; 0.96]
Ekstrand 2006 483 58512 274 24362 —a— 0.73 [0.63; 0.85]
Ekstrand 2011b 998 182126 494 64349 —a— 0.71 [0.64; 0.80]
Kristenson 2013 375 156381 591 161655 —a— 0.66 [0.58; 0.75]
Kristenson 2016 119 5938 253 10513 —— 0.83 [0.67; 1.04]
Lanzetti 2017 23 1270 20 1310 1.19 [0.65; 2.16]
< 0.74 [0.68; 0.81]
Aoki 2010 186 37842 298 67514 - 1.11 [0.93; 1.34]
Fuller 2007a 311 103502 1283 442340 —-— 1.04 [0.92;1.17]
Fuller 2007b 317 14192 1477 65061 —a— 0.98 [0.87; 1.11]
Meyers 2013b 272 11715 421 14586 — 0.80 [0.69; 0.94]
Meyers 2014 268 12540 454 12705 —=— 0.60 [0.51;0.70]
Rossler 2017 166 115711 161 156011 — 1.39 [1.12; 1.73]
Soligard 2010 206 6022 2248 56575 —— 0.86 [0.75; 0.99]
Steffen 2007 119 39979 286 73044 — 0.76 [0.61; 0.94]

CT 0.91 [0.77; 1.09]

Heterogeneity: /2 = 85%, t° = 0.0423 ! | '
Test for subgroup differences: ;(f =4.29,df =1 (p = 0.04) 0.5 1 2




Supplementary figure 18: Sensitivity analysis with only prospective studies included. Forest plot of the
injury incidence rate ratios on artificial turf compared to grass and other playing surfaces stratified by

matches and training sessions.

Artifical turf Other Incidence Rate
Study Events Time Events Time Ratio IRR 95%-Cl
Almutawa 2014 72 1901 83 1481 —_— 0.68 [0.49; 0.93]
Aoki 2010 186 37842 298 67514 I 1.11 [0.93; 1.34]
Bjgrneboe 2010 267 74612 800 186929 — 0.84 [0.73; 0.96]
Ekstrand 2006 483 58512 274 24362 — 0.73 [0.63; 0.85]
Ekstrand 2011b 998 182126 494 64349 —a— 0.71 [0.64; 0.80]
Kristenson 2013 375 156381 591 161655 —a— 0.66 [0.58; 0.75]
Kristenson 2016 119 5938 253 10513 — 0.83 [0.67; 1.04]
Rossler 2017 166 115711 161 156011 — 1.39 [1.12;1.73]
Steffen 2007 119 39979 286 73044 — 0.76 [0.61; 0.94]
- 0.83 [0.71; 0.97]
Fuller 2007a 311 103502 1283 442340 - 1.04 [0.92; 1.17]
Fuller 2007b 317 14192 1477 65061 —a— 0.98 [0.87; 1.11]
Lanzetti 2017 23 1270 20 1310 1.19 [0.65; 2.16]
Meyers 2013b 272 11715 421 14586 —a— 0.80 [0.69; 0.94]
Meyers 2014 268 12540 454 12705 —=— 0.60 [0.51;0.70]
Soligard 2010 206 6022 2248 56575 —— 0.86 [0.75; 0.99]
e 0.83 [0.68; 1.01]

Heterogeneity: /% = 85%, 1 = 0.0423 I '
Test for subgroup differences: x§ =6.25,df =2 (p = 0.04) 0.5 1 2



Supplementary figure 19: Sensitivity analysis with only prospective studies included. Forest plot of the
injury incidence rate ratios on artificial turf compared to grass and other playing surfaces stratified by injury

mechanism (contact vs non-contact).

Artifical turf Grass Incidence Rate

Study Events Time Events Time Ratio IRR 95%ClI
Almutawa 2014 35 1901 59 1481 — 0.46 [0.30; 0.70]
Fuller 2007a 151 103502 584 442340 .- 1.11 [0.92; 1.32]
Fuller 2007b 231 14192 1073 65061 - 0.99 [0.86; 1.14]
Lanzetti 2017 10 1270 5 1310 —t—— 2.06 [0.71; 6.04]
Meyers 2013b 154 11715 234 14586 —— 0.82 [0.67; 1.00]
Meyers 2014 162 12540 294 12705 - 0.56 [0.46; 0.68]
Steffen 2007 53 39979 153 73044 —a— 0.63 [0.46; 0.86]
<> 0.78 [0.60; 1.02]
Almutawa 2014 37 1901 23 1481 — 1.25 [0.74; 2.11]
Fuller 2007a 150 103502 691 442340 i 0.93 [0.78; 1.11]
Fuller 2007b 84 14192 398 65061 0.97 [0.76; 1.22]
Lanzetti 2017 13 1270 15 1310 —_—— 0.89 [0.43; 1.88]
Meyers 2013b 118 11715 187 14586 — 0.79 [0.62; 0.99]
Meyers 2014 106 12540 160 12705 —a— 0.67 [0.53;0.86]
< 0.86 [0.74; 1.00]

Heterogeneity: 1% = 78%, 1% = 0.0550 I ‘ I !
Test for subgroup differences: yj =0.42,df =1 (p =0.52) 0.2 05 1 2 5



Supplementary figure 20: Sensitivity analysis with only prospective studies included. Forest plot of the
injury incidence rate ratios on artificial turf compared to grass and other playing surfaces stratified by injury

type (fracture, sprain, ligament injury).

Artifical turf Grass Incidence Rate
Study Events Time Events Time Ratio IRR 95%ClI
Aoki 2010 20 37842 30 67514 1.19 [0.68; 2.09]
Bjerneboe 2010 53 74612 153 186929 0.87 [0.64; 1.19]
Fuller 2007a 43 103502 165 442340 1.11 [0.80; 1.56]
Fuller 2007b 70 14192 364 65061 0.88 [0.68; 1.14]
Kristenson 2013 97 156381 93 161655 1.08 [0.81; 1.43]
Lanzetti 2017 6 1270 1 1310 6.19 [0.75; 51.41]
Soligard 2010 83 6022 883 56575 0.88 [0.71; 1.11]
0.96 [0.85; 1.08]
Almutawa 2014 12 1901 20 1481 0.47 [0.23; 0.96]
Aoki 2010 92 37842 133 67514 1.23 [0.95; 1.61]
Bjerneboe 2010 100 74612 279 186929 0.90 [0.71; 1.13]
Ekstrand 2006 99 58512 46 24362 0.90 [0.63; 1.27]
Fuller 2007a 110 103502 440 442340 1.07 [0.87; 1.32]
Fuller 2007b 117 14192 547 65061 - 0.98 [0.80; 1.20]
Kristenson 2013 119 156381 186 161655 - 0.66 [0.53; 0.83]
Lanzetti 2017 0 1270 1 1310 0.34 [0.01; 8.44]
Soligard 2010 6 6022 123 56575 — 0.46 [0.20; 1.04]
0.88 [0.73; 1.05]
Almutawa 2014 45 1901 49 1481 — 0.72 [0.48; 1.07]
Aoki 2010 36 37842 55 67514 - 1.17 [0.77; 1.78]
Bjerneboe 2010 88 74612 258 186929 - 0.85 [0.67; 1.09]
Ekstrand 2006 59 58512 61 24362 —-— 0.40 [0.28; 0.58]
Ekstrand 2011a 492 269550 2416 906386 0.68 [0.62; 0.75]
Fuller 2007a 120 103502 525 442340 - 0.98 [0.80; 1.19]
Fuller 2007b 66 14192 298 65061 - 1.02 [0.78; 1.33]
Kristenson 2013 124 156381 251 161655 - 0.51 [0.41; 0.63]
Lanzetti 2017 13 1270 14 1310 —r 0.96 [0.45; 2.04]
Soligard 2010 13 6022 168 56575 —t 0.73 [0.41; 1.28]
< 0.76 [0.61; 0.93]
Almutawa 2014 15 1901 14 1481 —— 0.83 [0.40; 1.73]
Aoki 2010 21 37842 38 67514 —— 0.99 [0.58; 1.68]
Bjerneboe 2010 26 74612 110 186929 —-— 0.59 [0.39; 0.91]
Ekstrand 2012 10 274305 41 905219 —e— 0.80 [0.40; 1.61]
Fuller 2007a 68 103502 234 442340 r 1.24 [0.95; 1.63]
Fuller 2007b 64 14192 268 65061 1.09 [0.83; 1.44]
Kristenson 2013 33 156381 55 161655 —— 0.62 [0.40; 0.95]
Lanzetti 2017 4 1270 4 1310 s e 1.03 [0.26; 4.12]
Soligard 2010 8 6022 89 56575 —— 0.84 [0.41; 1.74]
< 0.89 [0.71; 1.11]
Heterogeneity: 1? = 70%, ©* = 0.0515

Test for subgroup differences: xg =3.82,df=3(p =0.28) 01 051 2 10



Supplementary figure 21: Sensitivity analysis with only studies with lowest risk of bias (9 out of 9 stars in
Newcastle-Ottawa Scale) included. Forest plot of the incidence of overall injuries on artificial turf compared

to grass stratified by sex.

Artifical turf Grass Incidence Rate
Study Events Time Events Time Ratio IRR 95%-Cl
Meyers 2013b 272 11715 421 14586 —— 0.80 [0.69; 0.94]
Meyers 2014 268 12540 454 12705 —— 0.60 [0.51; 0.70]
Rossler 2017 166 115711 161 156011 ——  1.39 [1.12;1.73]
Soligard 2010 206 6022 2248 56575 0.86 [0.75; 0.99]

Heterogeneity: /2 = 93%, ©° = 0.1101
075 1 15



Supplementary figure 22: A) Funnel plot assessing the publication bias for studies comparing artificial turf to
grass. Eggers test intercept 0.6 (95% CI: -3.3 to 4.6) B) Funnel plot assessing the publication bias for studies
comparing artificial turf to other playing surfaces. Eggers test intercept -4.0 (95% CI: -25.1 to 17.2). We did

not find evidence supporting the presence of a publication bias in the included studies.
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