Additional file 6. Forest plots all comparisons and outcomes.

COMPARISON 1: ANY IMPLEMENTATION STRATEGY VS NO ACTIVE INTERVENTION

Clinical
practice
(continuous)

Experimental Control Std. mean difference Std. mean difference
Study or Subgroup Mean sD Total  Mean sD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Kim-2007 208 18 13 385 135 13 1.2% -1.35[-2.22, -0.49]
Ogden-1997a 2.52 0.66 22 278 0.52 n 1.3% -0.41[-1.14,0.32]
Hlungwane-2021a 60.33 7.83 33 6329 5.89 10 1.3% -0.39[-1.10,0.32]
Sung-2008 3.81 0.51 24 3.94 0.39 26 1.4% -0.28[-0.84,0.27]
Oniki-2003b -1.56 0.63 60 -1.4 0.6 30 1.4% -0.26 [-0.70, 0.18]
Omidi-2020 347 0.81 33 3.61 0.59 24 1.4% -0.19[-0.72, 0.34]
Gould-1997 4.31 235 16 4.73 218 15 1.3% -0.18[-0.89, 0.53]
Passos-2022 80.7 14.9 50 81.7 124 50 1.4% -0.07 [-0.46 , 0.32]
Hlungwane-2021b 628 9.52 40 6329 5.89 1 1.3% -0.05[-0.72, 0.61]
Edwards-2007 38.38 1.02 29 3842 1.01 35 1.4% -0.04 [-0.53, 0.45]
Cleland-2007 557 5173 366 577 5585 268 1.5% -0.04[-0.19,0.12]
Rantz-2001b 35 15.1 35 354 134 16 1.3% -0.03 [-0.62, 0.56]
Chan-2013 11 0.77 14 1.1 0.51 8 1.2% 0.00[-0.87,0.87]
Morita-2014 4.1 0.6 40 41 0.6 36 1.4% 0.00[-0.45, 0.45)
Pit 2014 -2.47 1.38 65  -2.61 67 9% 1.5% 0.00[-0.31,0.32]
Varghese-2014 66.67 36.19 15 6569 36.07 17 1.3% 0.03[-0.67,0.72)
Karvinen-2017 60.74  28.83 27 5942 2567 26 1.4% 0.05[-0.49, 0.59]
Johnson-2019 -39.64  64.07 100 -4537 8141 100 1.5% 0.08 [-0.20, 0.36]
Teresi-2013 193 1232 295 0.85 8.29 280 1.5% 0.10[-0.06, 0.27]
«deRond-2000b 266 284 341 234 26.6 350 1.5% 0.12[-0.03,0.27)
Rantz-2001a 37 133 37 35.4 134 17 1.4% 0.12[-0.46, 0.69]
Galfin-2011 7.9 31 4 67.5 26.3 4 0.9% 0.13[-1.26, 1.52)
Dudener-2023 5.39 04 26 5.33 0.46 26 1.4% 0.14[-0.41,0.68]
YYang-2019 14.31 0.63 13 1419 0.98 12 1.3% 0.14[-0.64,0.93]
Feldman-2004 -14.91 9.25 188 -16.68 13.68 183 1.5% 0.15[-0.05, 0.36]
Meyer-2001 -1.71 1.897 143 -1.95 1.05 139 1.5% 0.16[-0.08 , 0.39]
Alhalal-2020 7.66 1.86 51 7.15 3.89 53 1.4% 0.17 [-0.22, 0.55)
Ogden-1997b 29 0.44 21 278 0.52 12 1.3% 0.25[-0.46 , 0.96]
Sayre-2012 21 228 53 2039 243 51 1.4% 0.26 [-0.13, 0.64]
Tsai-2011a 263 36 45 254 32 48 1.4% 0.26 [-0.15,0.67]
Boumans-2005 4.39 0.48 74 4.19 0.85 73 1.4% 0.29[-0.04,0.61]
Aloush-2017 14.1 4.4 59 12.8 37 43 1.4% 0.31[-0.08,0.71]
Kim-2014 243 4.66 15 12 251 16 1.3% 0.32[-0.39, 1.03]
Hasnain-2019 3.19 0.47 85 3.05 0.36 80 1.5% 0.33[0.02, 0.64]
Jansink-2013 1.63 0.65 15 142 0.52 20 1.3% 0.35[-0.32, 1.03]
Grommi-2021 33 2224 14 25  21.04 10 1.2% 0.36[-0.46, 1.17]
Liu-2010 37 0.77 7 34 0.73 6 1.1% 037[-0.73,147)
Francke-1997 15 26 32 137 36 39 1.4% 0.40[-0.07, 0.88]
Filmer-2020 3.66 0.45 33 343 0.66 29 1.4% 0.41[-0.10,0.91)
Delvaux-2004 -4529 1358 52 -50.82 13.26 50 1.4% 0.41[0.02, 0.80]
Zohar-2017 1.88 0.27 95 172 0.42 97 1.5% 0.45[0.16,0.74]
Maruyama-2022 4.7 3.2 41 33 28 38 1.4% 0.46[0.01,0.91]
Liu-2020 6.61 123 85 6.01 132 76 1.5% 0.47[0.16,0.78]
Bernburg-2019 3.61 0.52 44 333 0.61 42 1.4% 0.49[0.06, 0.92]
Huang-2009 40.88 317 16 39.2 331 16 1.3% 0.51[-0.20,1.21)
Khodadadi-2013 81.57 7 42 7.8 6.99 31 1.4% 0.53[0.06, 1.01]
Francke-1996 23 4.6 48 0.5 13 58 1.4% 0.55[0.16, 0.94]
Oniki-2003a -1.02 0.66 60 -1.4 0.6 30 1.4% 0.59[0.14,1.03]
Kim-2022 379 5.36 30 3477 491 30 1.4% 0.60[0.08,1.12)
Magill-2018 1.42 0.51 " 1.07 0.48 " 1.2% 0.68[-0.18, 1.54]
Behzadi-2019 686 3243 26 486 1541 26 1.4% 0.78[0.21,1.34]
‘Yun-2022 84.56 7.68 12 7833 743 12 1.2% 0.80[-0.04, 1.63]
Ahmed-2019 59.6 346 184 295 3418 44 1.4% 0.87[0.53,1.21]
Roelands-2004 12.24 6.48 25 6.5 4.36 24 1.3% 1.02[042,1.62]
Maki-Turja-Rostedt-2020 3.14 0.56 17 251 0.64 12 12% 1.03[0.24, 1.82]
Wilkinson-2008 13.76 417 84 9.39 3.59 86 1.4% 1.12[0.80, 1.44]
Wright-1997 98.09 3.52 30 9095 7.28 30 1.4% 1.23[0.68,1.79]
Memon-2022 322 3.46 70 2532 6.9 70 1.4% 1.25[0.89, 1.62]
DeBarbieri-2020 5.2 0.72 101 3.97 1 101 1.5% 141[1.10,1.71]
Akande-2020 935 8.32 82 788 1.4 80 1.4% 147[1.12,1.82)
Nemati-2022 9364 13.89 13 7276  13.09 13 1.2% 1.50[0.61,2.39] -
Gomarverdi-2019 284 4337 9 2147 4.15 9 11% 1.55[0.47 , 2.64] —_
Cone-1996 043 0.1 200 0.28 0.09 200 1.5% 1.57[1.35, 1.80]
Bano-2022 18.03 1.98 34 1345 3.13 33 1.4% 1.73[1.17,2.30] -
Akrami-2019 16.52 2.08 65 11.21 2.84 65 1.4% 2.12[1.69,2.55] -
Bagherzadeh-2021 118.45 427 64 10049 10.34 67 1.4% 2.24[1.80,2.68) -
Kavak-2019 30.09 3.49 53 23 217 58 1.4% 245[1.95,2.94] -
Emamgholi-2020 7284 78 21 4748 83 21 12% 3.09[2.17,4.01] _
Jeihooni-2018 143 15 60 8.8 15 60 1.3% 3.64[3.05,4.23] -
Happ-2014a 7.37 0.42 10 5.52 0.41 5 0.6% 4.18[2.13,6.22] —_—
Zarifsanaiey-2022a 59.96 347 50  46.02 25 25 1.2% 4.33[347,5.19] .
Happ-2014b 75 0.41 10 5.52 0.41 5 0.6% 4.55[237,6.72] —_—
Zarifsanaiey-2022b 64.37 417 50  46.02 25 25 1.2% 4.90[3.96, 5.84] —_
Sadeghi-2018 50.75 248 50 3242 3.42 50 12% 6.09[5.14,7.04] -
Elahi-2021 251.47 8.83 55 183.32 11.28 55 1.1% 6.68 [5.71,7.65] _
Ghazali-2020 13.83 0.19 69 9.48 0.18 74 04% 23.40[20.63,26.17] »
Total (95% CI) 4501 4012 100.0% 0.94[0.72, 1.15]

Heterogeneity: Tau® = 0.82; Chi* = 1510.72, df = 75 (P < 0.00001); I* = 95%
Test for overall effect: Z = 8.46 (P < 0.00001)
Test for subgroup differences: Not applicable
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Favours no intervention
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Favours imp. intervention

Clinical practice
(dichotomous)

Experimental Control Odds ratio Odds ratio
Study or Subgroup Events Total Events Total Weight IV, Random, 95% CI IV, Random, 95% CI
VanGaal-2011a 573 1081 673 1020 2.3% 0.58 [0.49, 0.69]
Oneil-2016 1449 1648 1420 1563 2.3% 0.73[0.58, 0.92]
Bruce-2007b 6 g 5 49 1.3% 0.74[0.21, 2.58]
Huizing-2009 22 42 17 29 1.6% 0.78 [0.30, 2.02]
Chan-2013 14 18 9 " 0.8% 0.78[0.12, 5.16]
Parker-2013 55 304 76 346 2.1% 0.78 [0.53 , 1.16]
Hendryx-1998 62 76 40 48 1.6% 0.89[0.34, 2.30]
McDonald-2005a 106 121 52 59 1.6% 0.95[0.37 , 2.48]
VanGaal-2011b 74 196 76 196 2.1% 0.96 [0.64 , 1.44]
Hasselblad-2022 80 1959 ” 1841 22% 0.98[0.71, 1.34]
Fakih-2012 49 86 47 84 2.0% 1.04 [0.57 , 1.91]
vanLieshout-2015 113 995 81 787 2.2% 1.12[0.83, 1.51]
Wood-2021 168 847 51 286 2.2% 1.14[0.81, 1.61]
Berry-2022 795 964 818 1026 2.3% 1.20[0.95, 1.50]
Jones-1998 31 63 25 56 1.8% 1.20[0.58 , 2.47]
Curtis-2011 1840 2238 1776 2238 2.3% 1.20[1.04, 1.40]
Fairall-2005 226 1000 193 999 2.3% 1.22[0.98, 1.51]
Nakatani-2012 23 51 19 49 1.8% 1.30[0.58 , 2.88]
McDonald-2005b 108 121 51 59 1.6% 1.30[0.51, 3.34]
Forberg-2016 93 105 87 102 1.7% 1.34[0.59, 3.01]
Vélimé&ki-2022 3N 1666 238 1665 2.3% 1.38[1.14, 1.65]
vonLengerke-2017 73 103 74 116 2.0% 1.38[0.78 , 2.44]
Kalinowski-2015 6 73 4 72 1.2% 1.52[0.41, 5.64]
deRond-2000a 188 229 176 237 2.1% 1.59[1.02, 2.48]
Bruce-2007a 13 81 5 48 1.4% 1.64 [0.55, 4.94]
Evans-2007 870 49061 405 45762 2.3% 2.02[1.80,2.28]
Westbrook-2017 674 175 451 nrmr 2.3% 2.17[1.84,255]
Huizing-2006 17 24 19 36 1.4% 2.17[0.73,6.51]
Snelgrove-Clarke-2015 28 94 24 148 1.9% 2.19[1.18,4.08]
Teesing-2020 47 128 23 m 2.0% 2.22[1.24,3.98]
Schneider-2006 210 284 157 285 2.2% 2.31[1.63,3.29]
Kroth-2006 575 44339 248 45823 2.3% 2.41[2.08,2.80]
Mancheril-2021 155 268 74 210 2.2% 2.52[1.74, 3.66]
Smeland-2022 12 32 6 32 1.4% 2.60[0.83, 8.13]
Pauwels-2018 85 105 78 126 2.0% 2.62[1.43,4.79]
Mazzuca-1987 23 49 " 49 1.7% 3.06 [1.27,7.33]
Lee-2015 60 102 32 103 2.0% 3.17[1.79,5.63]
Locke-2011 19 22 15 23 1.1% 3.38[0.76 , 14.98]
Titler-2009 1 6 0 6 0.3% 3.55[0.12, 105.82]
Blanco-Mavillard-2021 101 740 31 739 2.1% 3.61[2.38, 5.47]
Koh-2009 21 21 17 18 0.4% 3.69[0.14, 96.22]
Lundgren-1999 29 36 10 19 1.3% 3.73[1.10, 12.65]
Nowalk-2005 591 1534 7 53 1.7% 4.12[1.85,9.18]
Gengiah-2021 33229 35164 26140 32839 2.3% 4.40[4.17 , 4.64]
Collins-2021 338 374 166 244 2.1% 4.41[2.85,6.83]
Carroll-2012 49 55 37 57 1.5% 4.41[1.61,12.09]
Kyriacos-2015 4 30 1 0.7% 4.46 [0.47 , 42.51)
Marcantonio-2010 30 74 6 46 1.6% 4.55[1.71, 12.06]
Tornvall-2009 21 43 5 1.4% 4.77[1.54,14.79]
Murtaugh-2005a 16 114 2 61 1.1%  4.82[1.07,21.69]
Saevareid-2019 15 40 4 40 1.3% 5.40[1.60, 18.20]
Meyer-2003 158 459 40 483 2.2% 5.81[3.99, 8.47]
Murtaugh-2005b 28 18 3 61 1.3% 6.01[1.75, 20.69]
Manias-2011 " 13 6 13 0.8% 6.42[1.00, 41.21]
Senarath-2007 24 24 21 24 0.4%  7.98[0.39, 163.33] e
Wagner-2005 3 24 0 27 04% 8.95[0.44,182.81] -
Srikrajang-2005 102 116 47 108 1.9% 9.46 [4.81,18.59] —_—
Davies-2002 35 37 23 36 1.0% 9.89[2.04, 47.97]
Shevlin-2002 78 205 7 143 1.7% 11.93 [5.31, 26.83] _—
Ziyaeifard-2018 20 73 0 73 0.5% 56.33 [3.33 , 952.04] e
Lacko-1999 6 6 0 2 0.2% 65.00 [0.99 , 4259.47] e
Total (95% Cl) 149133 142023 100.0% 2.11[1.70, 2.62] .
Total events: 44163 34206
Heterogeneity: Tau® = 0.52; Chi* = 1307.98, df = 60 (P < 0.00001); I* = 95% 001 o1 10

Test for overall effect: Z = 6.82 (P < 0.00001)
Test for subgroup differences: Not applicable

Favours no intervention

Favours imp. intervention



Additional file 6. Forest plots all comparisons and outcomes.

Patient Experimental Control Std. mean difference Std. mean difference Knowledge Experimental Control Std. mean difference Std. mean difference
outcomes Study or Subgroup  Mean sD Total  Mean sD Total Weight IV, Random, 95% CI IV, Random, 95% CI (continuous) Study or Subgroup  Mean sD Total ~ Mean sD Total Weight IV, Random, 95% CI IV, Random, 95% CI
(continuous)
Manias-2011 314 326 1417 326 1 Not estimable Hlungwane-2021a 5461 1215 33 7005 124 10 27%  -1.24[-2.00,-0.48] —
Rantz-2001b 102 42 10 152 6.1 16 52%  -0.89[-1.72,-0.05] — Hlungwane-2021b 6218 136 40 7005 124 1 28%  -0.58[-1.26,0.10] —
Raniz-20012 138 7 37 152 6.1 17 78%  -020[-0.78,037] — Ogden-1997b 29 077 21 326 092 1 27%  -0.43[1.16,031] —t
Cleland-2007 314 0457 99 32 0451 78 116%  -0.13[-0.43,017] 4 Omidi-2020 389 038 33 397 044 24 29%  -0.19[-0.72,033] —+
Curtis-2011 6967 2074 632 688 2314 632 137%  004[-0.07,0.15] Morita-2014 74 14 40 74 14 36 30%  0.00[-045,045] 4
vanLieshout-2015 49 152 865 48 153 631 138%  007[-004,017) Grommi-2021 1279 834 14 1275 7514 10 26%  000[-081,082] —
Galfin-2011 -3.33 146 6 349 161 21 46% 0.10[-081,1.01] —_ Karvinen-2017 6.26 14 27 623 163 26 29% 0.02[-0.52, 0.56] -
Boumans-2005 735 107 46 693 158 46 100%  031[-0.10,072] — Filmer-2020 379 057 33 374 054 29 29%  009[-041,059] £
Wilkinson-2008 74 8 59 202 76 68 10.8% 0.36[0.01,0.71] . Ogden-1997a 336 066 2 326 092 12 28%  013[-058,083 1
Ziyaeitard-2018 23 046 73 318 127 73 11.0% 0.92[0.58 , 1.26] - Koh-2009 103 18 1 98 18 9 26%  027[062,115] 4
DeBarbieri-2020 5.1 32 101 -104 49 90 115% 1.05[0.74,1.35] - Huang-2009 1274 143 6 177 188 16 28%  057[-0.14,1.27) [
Yang-2019 52 158 13 413 182 12 27% 061020, 141] -
Total (95% Cl) 1929 1673 100.0%  0.23[-0.01,0.47] 3 Kim-2014 27 336 15 2326 557 16 27% 079[0.05,1.52] —
Heterogeneity: Tau® = 0.10; Chi* = 71.95, df = 9 (P < 0.00001); I# = 87% Pass0s-2022 80.4 6.2 50 75 6.9 50  3.0% 082[041,123] -
Test for overall effect: Z = 1.91 (P = 0.06) 4 2 2 4 Kyriacos-2015 614 279 18 412 1622 18 28% 087018, 1.55] —
Test for subgroup differences: Not applicable Favours no intervention Favours imp. intervention Maruyama-2022 79 79 M 13 58 8 30% 088[0.42. 1.35] .
Lim-2020a 558 961 5 4645 847 5 21%  093[-041,22§] N —
Lin-2008 159 369 42 787 337 39 30% 1.04[0.58, 1.51] —
Memon-2022 17.97 349 70 1361 404 70 30% 115[0.79, 1.51] —
Bano-2022 138 226 34 891 191 33 29% 1.17[0.64, 1.69] —
Kim-2022 175 122 30 152 185 30 29% 1.45[0.88, 2.02] —
Varghese-2014 20 256 15 14 495 7 27% 1.46[0.66 , 2.25] —
Lim-2020b 558 961 5 398 958 5 19% 1.51[0.00, 3.01]
Akande-2020 859 926 82 695 103 80  30% 167[1.31,2.03] —
Sung-2008 8221 875 24 6792 747 %6 28% 1.77[1.10, 2.43] —
Yun-2022 2973 18 12 2457 332 12 25% 1.87[0.88 , 2.85] J—
Alhalal-2020 4096 517 51 3026 589 53 30% 1.91[1.45,2.38] —
Kavak-2019 924 156 53 667 108 58 30% 1.92[1.47,2.37] —
Lim-2020¢ 611 426 5 4645 847 5 19% 1.93[0.38, 3.49]
Jeihooni-2018 93 13 60 52 26 60 30% 1.98[1.54,2.42) —
Zarifsanaiey-2022a 828 193 50 428 157 25 28% 218[158,2.77] —
Liu-2010 15.3 24 85 9.4 25 76 30% 2.40[199,2.81] —
Lim-2020d 611 426 4 398 958 5 15% 244[044,4.44] I
Tsai-20112 67 15 45 33 1 48 29% 266[2.10,3.23] —
Gomarverdi-2019 1953 0929 9 146 2164 9 20% 2.82[143,4.21] I
Sadeghi-2018 1438 064 50 1063 156 50 29% 3.12[253,3.71] —
Zarifsanaiey-2022b 895 092 50 428 157 25 27% 3.94[3.13,4.74] —
Total (95% CI) 1208 1060 100.0% 1.16[0.82,, 1.49] ¢
Heterogeneity: Tau® = 0.94; Chi* = 416.12, df = 36 (P < 0.00001); I* = 91%
Test for overall effect: Z = 6.74 (P < 0.00001) VI LR
Test for subgroup differences: Not applicable Favours no intervention Favours imp. intervention
Patient Experimental Control 0Odds ratio 0Odds ratio Perceived control Experimental Control Std. mean difference Std. mean difference
outcomes Study or Subgroup  Events Total Events Total Weight IV, Random, 95% CI IV, Random, 95% Cl (continuous) Study or Subgroup  Mean  SD Total Mean  SD Total ~ Weight IV, Random, 95% CI IV, Random, 85% CI
(dichotomous)
Mancheril-2021 242 268 209 210 33%  004[001,033 Ogden-1997b 51 144 21 53 118 1 50%  -0.14[0.87,059 —+
. Woodcock-1999 435 072 29 44 068 20 53%  -0.07[-064,050] =+
Valimaki-2022 1 13 4 12 26% 0.17[0.02, 1.78] _
. Roelands-2004 252 266 25 2525 272 24 53%  -0.02[-0.58,054] —+
Onek-2016 1 1000 2 1000 25% 0.90[0.05.552 . Edwards-2007 302 1301 45 394 119 18 54%  007[-048,062 €
Marcantonio-2010 22 43 42 70 94%  070[0.32,1.50] —r Ogden-1997a 543 079 2 53 118 12 50%  013[-057,084) 1
Blanco-Mavillard-2021 269 726 280 754 131% 1.00[0.81,1.23] Khodadadi-2013 56.73 6.61 42 5512 3.91 31 55% 0.28[-0.18, 0.75] L
Forberg-2016 316 674 259 618  13.1% 1.22[0.98, 1.52] fo- Bernburg-2019 29 05 4 27 0.51 42 56% 0.37[-0.05, 0.80] —
Senarath-2007 21 223 17 223 101% 1.26[0.65,2.46] e Kim-2022 394 5.06 30 3713 67 30  54% 0.38[-0.13, 0.89] —
Wagner-2005 32 44 34 51 85% 1.33[0.55, 3.22] —— Tsai-20112 254 4 45 238 39 48 56%  0.40[-0.01,081] —
Meyer,2003 39 483 21 459 11.0% 1.83 [1 06,3 16] |—— Morita-2014 45 08 40 41 11 36 56% 0.42[-004,087] t—
Collins-2021 18 363 31 234 118%  3.15[204,4.88) - Sung-2008 8312 694 24 7919 1019 26 53%  0.44[0.12,1.00] —
Lee-2015 49 103 18 102 103%  423[223,803] o Liu-2010 38 077 85 34 072 76 58% 053022, 0.85] —
Lundgren-1999 29 26 2 19 43% 3521[6.55,189.26] Yun-2022 8386 126 12 753 931 12 47%  075[-0.09,158] -
Wilkinson-2008 10465 1365 63 9085 2016 1 57% 0.79[0.44,1.14] -
Galfin-2011 8 1 4 68 11 4 31%  099[-055,254] i
Total (95% CI) 3976 3752 100.0%  1.46[0.96,2.22] > Karvinen-2017 846 128 27 699 143 2% 53% 1,07 [0.49, 1.65] —
Total events: 139 919 Alhalal-2020 535 108 51 329 141 53 56% 162[1.18,2.07) —
Heterogeneity: Tau® = 0.34; Chi® = 68.50, df = 11 (P < 0.00001); I* = 84% 001 01 1 10 100 Sadeghi-2018 3361 248 50 2636 332 50  54% 246[1.93,2.98] —
Test for overall effect: Z = 1.76 (P = 0.08) Favours no intervention Favours imp. intervention Jeihooni-2018 169 26 60 91 15 60 5.3% 3.65[3.06, 4.24] —
Test for subgroup differences: Not applicable
Total (95% CI) 719 650 100.0% 0.74[0.35, 1.13] *
Heterogeneity: Tau® = 0.66; Chi* = 195.79, df = 18 (P < 0.00001); I* = 91%
Test for overall effect: Z = 3.73 (P = 0.0002) VI 3 4
Test for subgroup differences: Not applicable Favours no intervention Favours imp. intervention
Intention Experimental Control Std. mean difference Std. mean difference Social norms
(continuous) Study or Subgroup Mean  SD  Total Mean SD  Total Weight IV, Random, 95% Cl 1V, Random, 95% CI (continuous) Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Morita-2014 62 07 40 62 06 36 371%  0.00[-045,045] -+ Roelands-2004 2533 35 25 2483 384 24 494% 0.13 [-0.43, 0.69) ——
Chan-2013 37 068 18 33 086 11 292%  052[-025,128) t— Edwards-2007 360 7.04 45 728 704 18 506% 0.50 [-0.05, 1.08] i
Edwards-2007 009 226 44 267 225 18 337% 113[0.54, 1.71] -
Total (95% CI) 70 42 1000%  0.32[.0.07,0.72] >
:0'[-” (95% ‘:l) . 01 = .02 a2 (;020 o1y 1= 765 65 100.0% 0.53[-0.19, 1.25] > Heterogeneity: Tau®= 0.00; Chi*= 0.84, df= 1 (P = 0.36); F= 0% 54 12 é
ieterogeneity: Tau? = ;Chiz= L df = = ) 12=78% 7= - - K R
Test for overall efect 7 = 1.44 (5= 0.15) Test for overall effect Z=1.60 (P=0.11) Favours no Favours imp.

4 2 2 4
Test for subgroup differences: Not applicable Favours no intervention  Favours imp. intervention



Additional file 6. Forest plots all comparisons and outcomes.

Attitude
(dichotomous)

Attitude
(continuous)

N/A

Experimental Control Std. mean difference Std. mean difference
Study or Subgroup  Mean sD Total Mean sD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Woodcock-1999 84.81 13.08 29 9055 9.05 20 3.4% -0.49[-1.06, 0.09] —
Roelands-2004 25.04 3.57 25 2579 3.45 24 3.5% -0.21[-0.77, 0.35] —r
Ogden-1997a 5.05 079 22 523 1.04 12 3.3% -0.20[-0.90, 0.51] —
Ogden-1997b 5.05 12 21 523 1.04 1 3.3% -0.15[-0.88, 0.58] —
Omidi-2020 3.59 0.65 33 368 0.56 24 3.5% -0.14[-0.67,0.38] —t
Yang-2019 15.89 251 13 16.29 3.24 12 3.2% -0.13[-0.92, 0.65] —
Morita-2014 57 09 40 58 08 36 36% -0.12[-0.57,0.33] —+
Lim-2020c 367 047 5 3.68 028 6 27% -0.02[-1.21, 1.16] —_—
‘Smeland-2022 327 451 32 327 424 26 3.5% 0.00[-0.52, 0.52] —t
Lim-2020a 3.69 0.36 5 368 028 5 26% 0.03[-1.21,1.27] B ——
Lim-2020d 3.67 047 4 365 043 5 25% 0.04[-128, 1.35] —_—
Huang-2009 3054 376 16 30.38 341 16 33% 0.04[-065,0.74] ——
Karvinen-2017 5.16 075 27 51 088 26 35% 0.07[-047,061] -
Lim-2020b 369 036 5 365 043 5 26% 0.09[-1.15, 1.33] —_—
Kim-2014 2968 895 15 2843 945 16 3.3% 0.13[-057,0.84] —
Dudener-2023 45 042 26 444 0.42 26 3.5% 0.14[-0.40, 0.69] o
Francke-1996 76 13 48 74 13 58 36% 0.15[-0.23, 0.54] -
Filmer-2020 34 0.54 33 325 0.76 29 3.5% 0.23[-0.27,0.73] f—
Hasnain-2019 3.36 034 85 327 0.39 80 37% 0.25[-0.06, 0.55] f—
Delvaux-2004 -2616 0653 53 -2.848 0677 58 36% 0.35[-0.03,0.72] f—
Edwards-2007 -27.53 16.328 41 -3324 15528 14 3.4% 0.35[-0.26, 0.96] |-
Yun-2022 32.43 3.02 12 31.03 2.37 12 3.2% 0.50[-0.32, 1.31] -
Zarifsanaiey-2022a 30.16 52 50 279 2.38 25 3.5% 0.50[0.01,0.99] —
Lin-2008 757 599 42 7085 548 39 36% 0.84[0.38,1.29] —
Kavak-2019 32.09 123 53 284 408 58 36% 1.19[0.79, 1.60] —_—
Bagherzadeh-2021 180.5 13.15 64 15359 18.13 67 36% 168[1.28,2.08] —_—
Alhalal-2020 5.99 0.92 51 406 117 53 35% 182[1.36,228] —
Sadeghi-2018 2861 172 50 2345 278 50 35% 222[171,272] —_—
Zarifsanaiey-2022b 37.42 242 50 279 238 25 32% 391[3.11,472] —_—
Jeihooni-2018 216 2 60 13 2 60 34% 427([362,493] R
Total (95% CI) 1010 898 100.0% 0.59 [0.23, 0.95] '

Heterogeneity: Tau? = 0.91; Chi® = 375.42, df = 29 (P < 0.00001); I = 92%
Test for overall effect: Z = 3.20 (P = 0.001)
Test for subgroup differences: Not applicable

4

Favours no intervention

2 4
Favours imp. intervention

Experimental Control Std. mean difference Std. mean difference
Study or Subgroup  Mean sD Total  Mean sD Total Weight IV, Random, 95% CI IV, Random, 95% ClI
Hasnain-2019 3.59 0.39 85 3.54 0.46 80 127% 0.12[-0.19, 0.42] b
Jansink-2013 237 054 15 22 047 20 11.0% 0.33[-0.34,1.01] +4—
Khodadadi-2013 86.8 11.35 42 8106 298 31 120% 064[017,1.12] —_
Lim-2020d 3.07 027 5 28 044 5 76% 0.67[-063, 1.96] —t—
Kim-2022 232 3.33 30 2113 2.39 30 11.8% 0.70[0.18, 1.23] —_
Lim-2020b 3.16 0.37 5 28 0.44 5 7.5% 0.80[-0.52,2.12] i
Ghazali-2020 19793 2027 69 178.07 20.04 74 126% 0.98[063, 1.33] -
Lim-2020c 3.07 027 4 261 0.36 6 6.9% 1.26[-0.19,271] 1
Lim-2020a 3.16 0.37 5 261 0.36 5 6.8% 1.36[-0.10,2.82]
Emamgholi-2020 7284 7.8 40 4748 83 40 1.1% 3.12[2.46,3.78] —_—
Total (95% CI) 300 296 100.0% 0.97 [0.42, 1.52]

Heterogeneity: Tau? = 0.59; Chi? = 70.25, df = 9 (P < 0.00001); I* = 87%

Test for overall effect: Z = 3.47 (P = 0.0005)

Test for subgroup differences: Not applicable

Favours no intervention

*

2 4
Favours imp. intervention



Additional file 6. Forest plots all comparisons and outcomes.

COMPARISON 2: MULTIFACETED STRATEGY VERSUS SINGLE COMPONENT STRATEGY

Clinical

Experimental Control Std. mean difference Std. mean difference
practice Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
(continuous)

Ogden-1997¢ 252 0.66 22 29 0.44 21 6.6% -0.66 [-1.28 , -0.05] —
Sung-2008 3.81 0.51 24 3.94 0.39 26 7.2% -0.28 [-0.84,0.27] —t
Noome-2017 4.26 1.09 147 4.36 11 84  105% -0.09 [-0.36, 0.18] B
Chen-2016 0.64 0.93 88 0.71 119 82 10.2% -0.07 [-0.37, 0.24] B
Jansson-2017 53 15 " 52 17 6 3.8% 0.06 [-0.93 , 1.06] —t
Seo-2020 6.73 157 30 6.47 2 30 7.7% 0.14 [-0.36 , 0.65] S -
Sarna-2012 174 15 209 141 1.46 124 11.0% 0.22[-0.00, 0.44] fo-
deRuijter-2018 7707 127 121 731 1.597 103 10.6% 0.23[-0.03, 0.50] o
Elzeky-2022 64.08 14 35 58.8 139 35 8.1% 0.37 [-0.10, 0.85] —
Gao-2022 478 097 156 415  1.36 156 11.0% 0.53[0.31, 0.76] -
Evans-1997 69.3  66.66 21 208  28.85 17 6.0% 0.89[0.22, 1.56] —_—
Mousavi-2022 6.07 1.16 33 4.61 0.94 33 7.4% 1.37[0.83,1.91] —_
Total (95% CI) 897 717 100.0% 0.23 [-0.01, 0.46] ‘
Heterogeneity: Tau? = 0.11; Chi* = 48.76, df = 11 (P < 0.00001); I* = 77%
Test for overall effect: Z = 1.91 (P = 0.06) 4 2 2 4
Test for subgroup differences: Not applicable Favours single strategy Favours multifaceted
Patient Experimental Control Mean difference Mean difference
outcomes Study or Subgroup Mean  SD Total  Mean sD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
(continuous)
Chen-2016 -0.36 069 88 -0.63 077 82 634% 027[0.05,0.49]
Gao-2022 -2.76 112 156 -3.47 147 156 366% 0.71[0.42,1.00]
Total (85% Cl) 244 238 100.0% 0.43[0.26,0.61]
Heterogeneity: Chi? = 5.61, df =1 (P = 0.02); I*=82%
Test for overall effect: Z = 4.82 (P < 0.00001) 100 -5
Test for subgroup differences: Not applicable Favours single strategy Favours multifaceted
Patient Experimental Control Odds ratio 0dds ratio
?Jl.!tliorpes ) Study or Subgroup Events Total Events Total Weight IV, Random, 95% Cl IV, Random, 95% CI
JUs
(
Kyriacos-2019 1 36 1 38 1.8% 1.06 [0.06 , 17.56]
Cheater-2006a " 55 34 189 248% 1.14[0.53 ,2.43] e
Cheater-2006e 12 56 30 166  25.3% 1.24[0.58 ,2.62] Cm
Middleton-2011 13 483 13 603 236% 1.26[0.58 ,2.73] .
Cheater-2006d 12 55 26 179 245% 1.64[0.77 ,3.52] e
Total (95% ClI) 685 1175 100.0% 1.30[0.89, 1.90]
Total events 49 104 r
Heterogeneity: Tau? = 0.00; Chi® = 0.52, df = 4 (P = 0.97); 1= 0% 001 01 3 T 100
Test for overall effect: Z = 1.36 (P =0.17) Favours single strategy Favours multifaceted
Test for subgroup differences: Not applicable
Intention N/A
(continuous)
Attitude N/A
(dichotomous)

Clinical
practice
(dichotomous)

Knowledge
(continuous)

Perceived
control
(continuous)

Social norms
(continuous)

Skills
(continuous)

Experimental Control Odds ratio Odds ratio
Study or Subgroup Events Total Events Total Weight [V, Random, 95% CI IV, Random, 95% CI
Seto-1989b 8 24 46 52 4.8% 0.07 [0.02, 0.22] _—
Seto-1989a 9 25 50 63 5.1% 0.15[0.05,0.41] —_—
Cheater-2006e 37 66 166 210 5.7% 0.34[0.19, 0.61] —
Weaver-2016d 9 27 5 9 4.3% 0.40[0.09, 1.86] -
Cheater-2006d 38 66 153 238 5.8% 0.75[0.43 ,1.31] —t
Cheater-2006a 38 65 145 232 5.8% 0.84[0.48 , 1.48] —
McDonald-2005¢ 106 121 108 121 5.5% 0.85[0.39, 1.87] —_—t
Weaver-2016e 16 25 6 9 4.1% 0.89[0.18 , 4.44] _—t
Rankin-2013 132 183 124 184 5.9% 1.25[0.80, 1.96] o
Vicdan-2019 70 10 60 109 5.8% 1.43[0.83, 2.46] e
Esche-2015 2 15 2 21 3.4% 1.46[0.18 , 11.73] [N E—
Kalinowski-2015 6 73 4 72 4.6% 1.52[0.41, 5.64] —_—
Seto-1991a 20 39 53 139 5.6% 1.71[0.84 , 3.49] t—
Seto-1991b 20 40 27 7 5.5% 1.85[0.85, 4.03] —
Donati-2020 30 38 27 42 5.2% 2.08[0.76 , 5.68] N S—
Weaver-2016a 22 27 5 9 4.1% 3.52[0.69, 18.05] o S
Kyriacos-2019 38 38 36 38 22%  5.27[0.24,113.60] _—
Middleton-2011 242 522 42 350 6.0% 6.34 [4.40,9.13] —
Srikrajang-2005 102 16 a7 108 5.6% 9.46 [4.81, 18.59] —_—
Harrison-2000 40 48 6 50 4.9% 36.67 [11.71, 114.86] —
Total (95% Cl) 1668 2133 100.0% 1.35[0.76 , 2.40]
Total events: 985 1112

Heterogeneity: Tau* = 1.41; Chi* = 206.45, df = 19 (P < 0.00001); I* = 91%
Test for overall effect: Z=1.02 (P = 0.31)
Test for subgroup differences: Not applicable

. 0.1
Favours single strategy

T

Favours multifaceted

Experimental Control Std. mean difference Std. mean difference
Study or Subgroup  Mean sD Total Mean sD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Johnston-2007 31.2 42 17 313 517 25 9.7% -0.02[-0.64, 0.60] —
Noome-2017 073 0849 147 07 0.825 84 113% 0.02[-0.24,0.29] +
deRuijter-2018 14876 1242 121 14845 1109 103 11.3% 0.03[-0.24,0.29] +
Vicdan-2019 14.35 3.52 110 129 209 109 11.3% 0.50[0.23,0.77] -
Seo0-2020 10.63 233 30 92 227 30 102% 0.61[0.09,1.13] ——
Ogden-1997c 3.36 0.66 22 29 0.77 21 9.7% 0.63[0.02, 1.24] —
Jansson-2017 28 15 1 18 04 6 7.4% 0.76 [-0.28 , 1.80] 4
Sung-2008 82.21 8.75 24 67.92 717 26 9.5% 1.77[1.10,243] _—
Elzeky-2022 81.8 17 35 55.3 142 35 9.9% 2.01[1.43,260] —_
Mousavi-2022 8.58 1.85 33 47 1.38 33 9.6% 2.35[1.71,2.98] —
Total (95% Cl) 550 472 100.0% 0.83 [0.37, 1.30] .

Heterogeneity: Tau? = 0.48; Chi* = 100.44, df = 9 (P < 0.00001); I? = 91%
Test for overall effect: Z = 3.50 (P = 0.0005)
Test for subgroup differences: Not applicable

4

-2
Favours single strategy

2 4
Favours multifac

Experimental Control Std. mean difference Std. mean difference
Study or Subgroup  Mean sD Total Mean sD Total Weight IV, Random, 85% CI IV, Random, 95% ClI
deRuijter-2018 3.006 0632 121 3.061 0.72 103 52.8% -0.08[-0.34,0.18] |
Ogden-1997¢ 5.43 0.79 22 51 144 21 225% 0.28[-0.32,0.88] o
Sung-2008 83.12 6.94 24 7919 1019 26 247% 0.44[-012,1.00] e
Total (95% Cl) 167 150 100.0% 0.13[-0.21,0.47] ’
Heterogeneity: Tau? = 0.04; Chi?=3.38, df =2 (P =0.18); I?=41%
Test for overall effect: Z = 0.75 (P = 0.45) 4 2 2 4
Test for subgroup differences: Not applicable Favours single strategy Favours multifaceted
N/A
N/A



Additional file 6. Forest plots all comparisons and outcomes.

Attitude
(continuous)

Experimental Control Std. mean difference Std. mean difference
Study or Subgroup  Mean sD Total Mean sD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Ogden-1997¢ 5.05 0.79 22 5.05 12 21 19.0% 0.00[-0.60, 0.60] —4
deRuijter-2018 4231 0.586 121 4195 0614 103  56.9% 0.06[-0.20,0.32] |
Se0-2020 41.43 3.66 30 39.53 342 30 241% 053[0.01, 1.04] e
Total (85% CI) 173 154 100.0% 0.16 [-0.13, 0.45] ’

Heterogeneity: Tau? = 0.02; Chiz = 2.76, df = 2 (P = 0.25); I = 28%

Test for overall effect: Z=1.10 (P = 0.27)
Test for subgroup differences: Not applicable

Favours single strategy

2 4
Favours multifaceted



Additional file 6. Forest plots all comparisons and outcomes.

COMPARISON 3: STRATEGIES INCLUDING INDIVIDUAL CLINICIAN EDUCATION (ICE) AS COMPARED TO NO INTERVENTION OR STRATEGIES THAT DID NOT INVOLVE ICE

Clinical Experimental Control Std. mean difference Std. mean difference Clinical Experimental Control 0Odds ratio Odds ratio
practice Study or Subgroup Mean SD  Total Mean SD  Total Weight IV, Random,95% ClI IV, Random, 95% Cl practice Study or Subgroup  Events Total Events Total Weight IV, Random, 95% CI IV, Random, 95% Cl
(continuous) (dichot: ous)
Kim-2007 208 118 13 385 135 113 -135(222,-049) J— Seto-1989a 9 25 % 52 14% 0.07[0.02,0.24]
Wegmeezzis  em 8 % ®mz s o i  osmiiio.om I seto-198 8 2 S e 1% 0B8RS0
Sung.2008 381 o051 % ses o3 % 18% 0281084027 T VanGaal-2011a 573 1081 673 1020 22% 0.58 [0.49 , 0.69] -
J0-2015 529 908 21 5509 56 20 15%  -0.28[-0.90,0.33] -4 Bruce-2007b 6 L 5 48 1.3% 073[0.21,2.53] —
Omidi-2020 347 081 33 361 059 24 16%  -0.19[-072,0.34] - Oneil-2016 1449 1648 1420 1563  2.2% 0.73[0.58, 0.92] -
Pass0s-2022 807 149 50 817 124 50 16%  -0.07[-0.46,0.32] + Huizing-2009 22 42 17 29 1.6% 0.78[0.30, 2.02] R -
Chen-2016 064 093 88 071 1.16 82 17%  -0.07[-0.37,0.23] 4 Chan-2013 14 18 9 n 09% 0.78[0.12, 5.16] _—
Hiungwane-2021b 628 952 40 6329 589 1 15%  -0.05[072,061] . Parker-2013 55 304 76 346 21% 0.78[0.53 , 1.16] -
Cleland-2007 557 5173 366 577 5585 263 17%  -0.04[-020,0.12] Cheater-2006¢ 13 197 48 77 20% 0.81[0.47 , 1.40] L
Rantz-2001b 3 154 3 354 134 16 15%  -0.03[-0.62,0.56] 4 Hendryx-1998 62 76 40 48 16% 0.89[0.34 , 2.30] 1
Quintard-2010 957 108 3 959 106 38 16%  -0.02[-047,044] 4 McDonald-2005¢ 53 60 108 121 16% 0.91[0.34, 2.42] 1
Morita-2014 41 06 40 a1 06 % 16%  0.00[045,045) 4 VanGaak2011b 74 196 6 196 21% 0.96 [0.64,1.44] 1
Gomy o ngmoonogm o aoom mowom - woowews % m w omoim omewam
Karvinen-2017 60.74 28.83 27 5942 2567 26 16%  0.05[-0.49,059] £ Fakih-2012 49 86 4 84 19% 1041057, 1.91] T
Jansson-2017 53 15 1 52 17 6 13%  0.06[-0.93,1.06] 4 Cheater-2006b 153 238 49 78 20% 1.07[0.63, 1.81] -
Johnson-2019 3064 6407 100 4537 8141 100 17%  0.08[-0.20,0.36] L vanLleshout-2015 13 985 81 787 21% 112[0.83,1.51) r
Teresi-2013 193 1232 295 085 829 280  1.7% 0.10[-0.06 , 0.27] L Wood-2021 168 847 51 286 21% 1.14[0.81, 1.61] 1+
Pitkala-2014 247 138 65 261 1 67 16%  0.12[-0.23,046] | Jones-1998 31 63 25 56 1.8% 1.20 [0.58 , 2.47] —_4—
Rantz-2001a 37 133 37 34 134 17 15%  0.12[046,069] 4 Fairall-2005 226 1000 193 999  22% 1.22[0.98, 1.51] I
Dudener-2023 539 04 26 533 046 26 15%  0.14[041,068] 4 Curtis-2011 1840 2238 1766 2238 22% 124[1.07,1.43] .
Yang-2019 1431 063 13 1419 098 12 14%  0.14[0.64,093] - Nakatani-2012 23 51 19 49 18% 1.30[0.58 , 2.88] A
S60-2020 673 157 30 647 2 30  16%  0.14[-0.36,0.65] L VAlimaki-2022 764 4089 585 4089  2.2% 138[1.22, 155] R
Feldman-2004 491 925 188 1668 1368 183 17% 015000503 L Vicdan-2019 70 110 60 109  20% 143083 2.48] |
s e m miw o = m aviosom - ot T T ol et B
0Ogden-1997b 29 044 21 278 052 1 14%  0.25[-048,098] - Bruce-2007a 3 81 5 49 15% 168[0.56, 5.09] T
Sayre-2012 21 228 53 2039 243 51 16%  026[0.13,064] | Evans-2007 870 49061 405 45762  22%  202[1.80,228) -
Arzani-2020 2898 236 50 2822 323 50 16%  027[-0.13,066] | Donati-2020 30 38 27 42 16% 2.08[0.76, 5.68] —
Boumans-2005 439 048 74 419 085 73 1.7% 0.29[-0.04,0.61] - Westbrook-2017 674 175 451 nrr 22% 2.17[1.84, 2.55] -
Aloush-2017 14.1 4.4 59 128 3.7 43 1.6% 0.31[-0.08, 0.71] - Huizing-2006 17 24 19 36 1.5% 2.17[0.73,6.51] +—
Kim-2014 243 466 15 12 251 16 14%  032[0.39,1.03] 1 Snelgrove-Clarke-2015 28 % 24 148 1.9% 2.19[1.18 , 4.08] —
Hasnain-2019 319 047 8 305 036 80  1.7% 0.33(0.02, 0.64] - Teesing-2020 47 128 23 M 1.9% 2.22[1.24,3.98] —
Jansink-2013 163 065 15 142 052 20 15%  0.35[-0.32,1.03] 1 Cheater-2006d 166 210 48 7 20% 2.28[1.29, 4.02] _
Grommi-2021 33 22236 14 25 21.04 10 14%  036[046,1.17] - Schneider-2006 210 284 157 285  21% 231163, 3.29) _
Elzeky-2022 64.08 14 35 588 139 3 16%  03700.10,08 - Mancheril-2021 155 268 74 210 21% 252[1.74 . 3.66] _
Frarcke 1967 % % = w1 a8 % iex  osiross.os - Smeland 2022 o2 6 2 4% 2008813 —
Maruyama-2022 a7 32 s 33 28 38 16%  046[001,091] — Pauwels-2018 8 105 78 126 19% 262[1.43,4.79) -
Liu-2020 661 123 89 601 132 101 17% 047018, 0.76] - Mazzuca-1687 z 49 1 49 17% 3.06[1.27,7.33] —
Huang-2009 4088 317 16 392 331 16 15%  051[0.20,121] | Lee-2015 60 102 32 103 2.0% 3.17[1.79, 5.63] —_
Khodadadi-2013 81.57 7 42 778 699 31 16% 0.53[0.06 , 1.01] — Titler-2009 1 6 0 6 04% 3.55[0.12,105.82] —_—
Francke-1996 23 46 48 0.5 13 58 1.6% 0.55[0.16, 0.94] — Blanco-Mavillard-2021 101 740 31 739 2.1% 3.61[2.38, 5.47] —_—
Kim-2022 379 536 30 3477 491 30 16% 0.60(0.08, 1.12] - Koh-2009 21 21 17 18 04%  3.69[0.14,96.22] R S
Magil-2018 142 051 1107 048 12 14%  068[0.16,153] | Nowalk-2005 591 1534 7 53 1.8% 4.12[1.85, 9.18] S
Behzadi-2019 686 3243 26 486 1541 2% 15% 0.78[0.21,134] - Gengiah-2021 33229 35164 26140 32833  2.2% 4.40[4.17 , 4.64] .
Yun-2022 84.56  7.68 12 7833 743 12 14%  080[0.04,163] — Collins-2021 338 374 166 244 2.1% 4.41[2.85, 6.83] .
Roelands-2004 1224 648 25 65 436 2 1% 1.02[0.42,1.62) — Camot2012 49 55 a7 57 16%  441[161,12.09]
Wt S 0w 7w @ mbaom - o A A o e 1=
Memon-2022 322 346 70 2532 69 70 16% 1.25[0.89, 1.62] - Marcantonio-2010 30 74 6 46 1.6%  4.85[1.71,12.00 I
Akande-2020 935 832 82 788 114 80  1.6% 147[1.12,1.82) — Murtaugh-2005a 16 14 2 61 1.1% 4.82[1.07, 21.69] I
Nemati-2022 9364 1389 13 7276 13.09 13 13% 1.50(0.61,2.39] — Kyriacos-2019 38 38 36 38 04%  5.27[0.24, 113.60] e E—
Gomarverdi-2019 284 4337 6 2147 415 6 1.0% 1.51[0.16 , 2.86] R Daly-2009 57 65 100 175 1.8% 5.34[2.41,11.87] _—
Bano-2022 18.03 1.98 34 1345 3.13 33 1.5% 1.73[1.17,2.30] J— Saevareid-2019 15 40 4 40 1.4% 5.40[1.60, 18.20] —_—
Wright-1997 9809 352 30 9095 325 30 15% 2.08[1.44,2.72] — Meyer-2003 158 459 40 483 21% 5.81[3.99, 8.47] —
Bagherzaden-2021 11845 427 64 10049 1034 67  16% 224[1.80, 2.68] — Murtaugh-2005b 28 118 3 61 14%  6.01[1.75,20.69] —_—
Kavak-2019 3009 349 53 23 217 58 16% 245(1.95,2.94] — Manias-2011 1 13 6 13 09%  6.42[1.00,41.21]
Emamgholi-2020 7284 78 21 4748 83 21 1.3% 3.09[2.17,4.01] N Senarath-2007 2 2 21 2 05% 7.98[039,163.33] _
Jeihooni-2018 143 15 60 88 15 o0 15% 364 [3.05, 4.23] — Srikrajang-2005 102 116 47 108 19%  9.46[4.81,18.59] .
Twawziza S 347 % 4en 25 2 Am  enpar.am - Davis-2002 B & B W AT RN, —
Happ-2014b 75 041 10 552 041 5 06% 4555(2.37,6.72) — Rhew-1999a 242 1101 2T M8 21%  12.03[8.01, 18.08) -
Zarifsanaiey-2022b 6437 417 50 4602 25 25 13%  4.90[3.96,584] — Rhew-1999b 305 1221 26 1180 21%  14.78[9.81,22.26] -
Sadeghi-2018 5075 248 50 3242 342 50  13% 6.09[5.14,7.04] N Lacko-1999 6 6 0 2 03% 65.00[0.99,4259.47] ——
Elahi-2021 25147 883 55 183.32 11.28 55  1.3% 6.68[5.71,7.65] » Ziyaeifard-2018 28 73 0 73 0.5% 92.08[5.49, 1545.31] —_—
Total (95% CI) 3510 3179 100.0%  0.82[0.60,1.03] 'y Total (95% CI) 106673 98252 100.0% 2.04[1.62,2.56] 'y
Heterogenelty: Tau® = 0.70; Chi* = 1053.88, df = 66 (P < 0.00001); I = 94% Total events: 43753 33651
Test for overall effect: Z =7.48 (P < 0.00001) -4 2 4 Heterogeneity: Tau? = 0.62; Chi* = 1491.83, df = 60 (P < 0.00001); I* = 96% 0.01 0.1 10 100
Test for subgroup differences: Not applicable Favours no int./not ICE Favours ICE Test for overall effect: Z = 6.06 (P < 0.00001) Favours no int./not ICE Favours ICE

Test for subgroup : Not



Additional file 6. Forest plots all comparisons and outcomes.

Patient Experimental Control Std. mean difference Std. mean difference Knowledge
outcomes Study or Subgroup Mean  SD  Total Mean  SD  Total Weight IV, Random, 95% CI IV, Random, 95% CI (continuous)
(continuous)

Manias-2011 -3.14 3.26 1 -4.17 3.26 1 Not estimable

Rantz-2001b 10.2 42 10 15.2 6.1 16 3.9% -0.89[-1.72,-0.05] —

Rantz-2001a 13.8 7 37 15.2 6.1 17 6.6% -0.20[-0.78, 0.37] —t

Cleland-2007 314 0457 99 32 0451 78 122% -0.13[-0.43, 0.17] ~

Curtis-2011 6967 2074 632 688 23.14 632 16.7% 0.04[-0.07,0.15]

vanLieshout-2015 49 1.52 865 48 1.53 631 16.8% 0.07[-0.04,0.17]

Boumans-2005 735 1.07 46 6.93 1.58 46 9.5% 0.31[-0.10,0.72] —

Wilkinson-2008 -17.4 8 59 -20.2 76 68 10.9% 0.36[0.01,0.71] fe

Chen-2016 036 069 88 -063 077 82 121% 0.37[0.06 , 0.67] -

Ziyaeifard-2018 23 0.46 73 -3.18 127 73 1MA1% 0.92[0.58, 1.26] -

Total (95% Cl) 1910 1644 100.0% 0.17 [-0.02, 0.35] »

Heterogeneity: Tau? = 0.05; Chi? = 38.41, df = 8 (P < 0.00001); I = 79%

Test for overall effect: Z = 1.77 (P = 0.08) VS S S S

Test for subgroup differences: Not applicable Favours no int./not ICE Favours ICE
Patient Experimental Control Odds ratio 0dds ratio Perceived
outcomes Study or Subgroup  Events Total Events Total Weight IV, Random, 95% CI IV, Random, 96% CI control
(dichot: 1S) (continuous)

Mancheril-2021 242 268 209 210 3.5% 0.04[0.01,033] ¢——r

Marcantonio-2010 22 43 42 70 9.5% 0.70[0.32, 1.50] —t

Cheater-2006b 26 179 12 63 96% 0.72]0.34 , 1.53] —t

Blanco-Mavillard-2021 269 726 280 754 13.0% 1.00[0.81,1.23] +

Cheater-2006¢ 30 166 1 63 9.5% 1.04[0.49,2.23] —

Kyriacos-2019 1 36 1 38 2.0% 1.06 [0.06 , 17.56]

Senarath-2007 21 223 17 223 10.2% 1.26[0.65, 2.46] o

Cheater-2006d 35 166 1 63 9.6% 1.26[0.60, 2.67] e

Meyer-2003 39 483 21 459  11.0% 1.83[1.06, 3.16] |——

Collins-2021 18 363 31 234 11.8% 3.15[2.04 , 4.88] ——

Lee-2015 49 103 18 102  10.4% 423[2.23,8.03] [ —

Total (95% Cl) 2756 2279 100.0% 1.26 [0.81, 1.94]

Total events: 852 653

Heterogeneity: Tau? = 0.37; Chi* = 52.55, df = 10 (P < 0.00001); I = 81%
Test for overall effect: Z = 1.03 (P = 0.30)
Test for subgroup differences: Not applicable
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Experimental Control Std. mean difference Std. mean difference
Study or Subgroup Mean sD Total  Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Hlungwane-2021a 5461 1215 33 70.05 124 10 24% -1.24[-2.00, -0.48] —_—
Hlungwane-2021b 6218 136 40 70.05 12.4 1" 2.5% -0.58[-1.26,0.10] —
Carrico-2007 072 018 10 081 017 10 22% -0.49[-1.39, 0.40] —
Ogden-1997b 29 0.77 21 3.26 092 12 2.4% -0.43[-1.14,0.29] —t
Omidi-2020 3.89 0.38 33 3.97 0.44 24 26% -0.19[-0.72,0.33] —t
Johnston-2007 312 42 17 313 517 25 25% -0.02[-0.64,0.60] —
Morita-2014 74 14 40 74 14 36 26% 000[-0.45,0.45] -+
Grommi-2021 12786 8.341 14 1275 7514 10 23% 0.00[-0.81,0.82] —_—
Karvinen-2017 6.26 14 27 6.23 163 26 26% 0.02[-0.52, 0.56] -
Rutherford-Hemming-2016 67.7 15.9 35 66.4 16 29  26% 0.08[-0.41,0.57] -+
Ogden-1997a 336 066 22 326 092 1 2.4% 0.13[-0.60, 0.85] —_
Koh-2009 10.3 18 " 9.8 18 9 23% 0.27[-062,1.15] —
Vicdan-2019 14.35 3.52 110 129 209 109 27% 0.50[0.23,0.77] -
Huang-2009 1274 143 16 1.77 1.88 16 2.4% 0.57[-0.14,1.27] —
Yang-2019 52 1.58 13 413 182 12 23% 061[-0.20,1.41] —
Se0-2020 10.63 233 30 92 227 30 26% 0.61[0.09,1.13] |—
Jansson-2017 28 15 " 18 04 6 21% 0.76[-0.28 , 1.80] i
Kim-2014 27 3.36 15 2326 5.57 16 24% 0.79[0.05,1.52] —
Pass0s-2022 80.4 6.2 50 75 6.9 50 27% 0.82[0.41,1.23] —_
Kyriacos-2015 614 279 18 412 16.22 18 2.4% 0.87[0.18, 1.55] —_—
Maruyama-2022 79 79 41 13 6.8 38 26% 0.88[0.42,1.35] —_
Lim-2020a 55.8 9.61 5 4645 8.47 5 1.8% 0.93[-0.41,2.28] [
Lin-2008 11.59 3.69 42 7.87 3.37 39 26% 1.04[0.58,1.51] —_—
Memon-2022 17.97 349 70 1361 404 70 27% 1.15[0.79, 1.51] -
Bano-2022 11.38 226 34 8.91 1.91 33 26% 1.17[0.64,1.69] —_
Kim-2022 17.5 1.22 30 15.2 1.85 30 25% 1.45[0.88,2.02] —_
Varghese-2014 20 2.56 15 14 495 17 23% 1.46[0.66,2.25] [
Lim-2020b 55.8 961 5 398 9.58 5 16% 1.51[0.00, 3.01]
Akande-2020 85.9 926 82 69.5 10.3 80 27% 167[1.31,2.03] —_
Sung-2008 82.21 8.75 24 6792 717 26 25% 1.77[1.10,2.43] —
Yun-2022 2973 18 12 2457 3.32 12 22% 1.87[0.88,2.85] P
Alhalal-2020 40.96 517 51 30.26 589 53 26% 1.91[1.45,2.38] —_
Kavak-2019 924 1.56 53 6.67 1.08 58 26% 1.92[1.47,2.37] —
Jeihooni-2018 9.3 13 60 52 26 60 26% 1.98[1.54,242] —
Elzeky-2022 818 "7 35 55.3 142 35 25% 2.01[1.43,2.60] f—
Zarifsanaiey-2022a 828 193 50 428 1.57 25 25% 218[1.58,2.77] —_
Liu-2010 15.3 24 85 94 25 76 27% 240[1.99,2.381] —_
Lim-2020c 61.1 426 4 39.8 9.56 6 1.4% 241[0.55,4.26]
Lim-2020d 61.1 426 5 39.8 9.58 5 1.3% 260[0.68,4.51]
Gomarverdi-2019 1953 0929 6 146 2164 6 1.4% 2.73[0.98, 4.48]
Sadeghi-2018 14.38 064 50 10.63 1.56 50 25% 312[253,3.71] —
Zarifsanaiey-2022b 8.95 092 50 428 1.57 25 23% 3.94[313,4.74] —_—
Total (95% CI) 1375 1224 100.0% 1.03 [0.73, 1.33] ¢+

Heterogeneity: Tau? = 0.83; Chi* = 44566, df = 41 (P < 0.00001); I*=91%
Test for overall effect: Z = 6.74 (P < 0.00001)
Test for subgroup differences: Not applicable

Favours no int./not ICE
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Experimental Control Std. mean difference Std. mean difference
Study or Subgroup  Mean sD Total  Mean sD Total Weight IV, Random, 95% CI 1V, Random, 95% CI
Ogden-1997b 51 144 21 53 1.18 12 6.8% -0.14[-0.85,0.57] —
Roelands-2004 252 266 25 2525 272 24 71% -0.02[-0.58, 0.54] —)
0Ogden-1997a 543 079 22 5.3 1.18 1 67% 0.14[-0.59 , 0.86] ——
Khodadadi-2013 56.73 6.61 42 5512 391 31 7.3% 0.28[-0.18,0.75] f—
Kim-2022 394 5.06 30 3713 6.7 30 7.2% 0.38[-0.13,0.89] —
Morita-2014 45 08 40 41 11 36 7.4% 0.42[-0.04,087] f—
Sung-2008 83.12 6.94 24 7919 1019 26 71% 0.44[-0.12,1.00] —
Liu-2010 38 077 85 34 072 7% 76% 0.53[0.22, 0.85] -
Yun-2022 83.86 126 12 753 9.31 12 6.4% 0.75[-0.09, 1.58] —
Wilkinson-2008 10465 1365 63 9085 2016 hal 76% 079[044 1.14] -
Karvinen-2017 8.46 1.28 27 6.99 1.43 26 71% 1.07 [0.49, 1.65] —_—
Alhalal-2020 5.35 1.08 51 3.29 141 53 7.4% 162[1.18,207] —_—
Sadeghi-2018 33.61 2.48 50 2636  3.32 50 72% 2.46[1.93,2.98] -
Jeihooni-2018 16.9 26 60 91 15 60 71% 365[3.06,4.24] —_—
Total (95% CI) 552 518 100.0% 0.89[0.39, 1.38] ‘
Heterogeneity: Tau? = 0.80; Chi = 173.74, df = 13 (P < 0.00001); I = 93%
Test for overall effect: Z = 3.53 (P = 0.0004) [ —
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Additional file 6. Forest plots all comparisons and outcomes.

Intention
(continuous)

Attitude
(dichotomous)

Attitude
(continuous)

Experimental Control Std. mean difference Std. mean difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Morita-2014 6.2 07 40 62 06 36 68.5% 0.00[-0.45, 0.45]
Chan-2013 37 0.68 18 33 0.86 1 31.5% 0.52[-0.25, 1.28]
Total (85% CI) 58 47 100.0%  0.16[-0.31,0.63]
Heterogeneity: Tau? = 0.03; Chi*=1.31, df =1 (P = 0.25). I?=24%
Test for overall effect: Z = 0.68 (P = 0.50) -4 2 2 4
Test for subgroup differences: Not applicable Favours no int./no ICE Favours ICE
Experimental Control Odds ratio 0Odds ratio
Study or Subgroup Events Total Events Total Weight IV, Random, 95% CI IV, Random, 95% CI
Chan-2013 17 18 1 1" 66%  0.51[0.02, 13.56] —
Vicdan-2019 15 109 9 110 93.4% 1.79[0.75,4.29] Y
Total (85% Cl) 127 121 100.0% 1.65[0.71, 3.83]
Total events: 32 20
Heterogeneity: Tau? = 0.00; Chi* = 0.53, df = 1 (P = 0.47); I*=0% 0.01 0.1 1 10 100
Test for overall effect: Z = 1.16 (P = 0.25) Favours no int./not ICE Favours ICE

Test for subgroup differences: Not applicable

Experimental Control Std. mean difference Std. mean difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Jo-2015 1395 19.01 20 14692 172 21 3.4% -0.40[-1.02,0.22] —
Roelands-2004 2504 357 25 2579 345 24 3.4% -0.21[-0.77, 0.35] —
Ogden-1997a 5.05 079 22 523 1.04 12 33% -0.20[-0.90, 0.51] —
Ogden-1997b 5.05 12 21 523 1.04 1 3.3% -0.15[-0.88 , 0.58] —_
Omidi-2020 3.59 065 33 368 0.56 24 3.5% -0.14[-067, 0.38] —
'Yang-2019 15.89 251 13 16.29 324 12 32% -0.13[-0.92, 0.65] —_
Morita-2014 57 09 40 58 08 36 3.5% -0.12[-0.57, 0.33] —
Lim-2020c 367 047 4 3.68 028 6 26% -0.02[-1.29, 1.24] —_—
Smeland-2022 327 451 59 327 424 48 3.6% 0.00[-0.38, 0.38] -
Lim-2020a 3.69 0.36 5 3.68 028 5 26% 0.03[-1.21,1.27] —_—
Lim-2020d 367 047 5 3.65 043 5 26% 0.04[-1.20, 1.28] —_—
Huang-2009 30.54 3.76 16 30.38 341 16 3.3% 0.04[-065,0.74] —
Karvinen-2017 5.16 0.75 27 51 0.88 26 3.5% 0.07[-0.47 ,0.61] -
Lim-2020b 3.69 0.36 5 3.65 043 5 26% 0.09[-1.15,1.33] B
Kim-2014 29.68 8.95 15 2843 945 16 3.3% 0.13[-0.57,0.84] —
Dudener-2023 45 0.42 26 4.44 042 26 3.5% 0.14[-0.40, 0.69] -
Francke-1996 76 13 48 74 13 58 3.6% 0.15[-0.23, 0.54] -
Hasnain-2019 3.36 0.34 85 327 0.39 80 3.7% 0.25[-0.06, 0.55] =
Yun-2022 3243 3.02 12 31.03 237 12 3.2% 0.50[-0.32, 1.31] 44—
Zarifsanaiey-2022a 30.16 52 50 279 238 25 3.5% 0.50[0.01,0.99] b—
Se0-2020 4143 3.66 30 3953 3.42 30 3.5% 0.53[0.01, 1.04] —
Lin-2008 75.71 5.99 42 7085 5.48 39 3.5% 0.84[0.38, 1.29] —_
Arzani-2020 115.04 481 50 1094 6.88 50 3.6% 0.94[0.53, 1.36] -
Kavak-2019 32.09 123 53 284 4.08 58 3.6% 1.19[0.79, 1.60] -
Bagherzadeh-2021 1805 13.15 64 15359 18.13 67 3.6% 1.68[1.28,2.08] -—
Alhalal-2020 5.99 0.92 51 4.06 117 53 3.5% 1.82[1.36,2.28] -_—
Elzeky-2022 818 "7 35 55.3 142 35 3.4% 201[1.43,260] —
Sadeghi-2018 2861 172 50 2345 278 50 3.5% 222[171,272] —
Zarifsanaiey-2022b 37.42 242 50 279 2.38 25 3.2% 3.91[3.11,472] —_—
Jeihooni-2018 216 2 60 13 2 60 3.4% 427[362,493] J—
Total (95% Cl) 1016 935 100.0% 0.68[0.31, 1.05] ¢

Heterogeneity: Tau? = 0.94; Chi* = 394.10, df = 29 (P < 0.00001); I = 93%
Test for overall effect: Z = 3.63 (P = 0.0003)
Test for subgroup differences: Not applicable
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Social norms
(continuous)

Skills
(continuous)

Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Roelands-2004 2533 35 25 2483 384 24 152% 0.13[-0.43, 0.69]
deRuijter-2018 4107 0775 121 3958 0803 103 691% 0.19-0.07,0.45]
Edwards-2007 -369 7.04 45 -7.28 704 18 156% 0.50 [-0.05, 1.06]
Total (95% CI) 191 145 100.0% 0.23[0.01, 0.45]

Heterogeneity: Tau®= 0.00; Chi*=1.14, df= 2 (P = 0.56); F= 0%
Testfor overall effect: Z= 2.05 (P = 0.04)

,\,.,
o

;
4 R
Favours no int/not GCE Favours GCE

Experimental Control Std. mean difference Std. mean difference
Study or Subgroup  Mean sD Total  Mean sD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Hasnain-2019 3.59 0.39 85 3.54 0.46 80 332% 0.12[-0.19,0.42] -
Jansink-2013 237 054 15 22 047 20 127% 0.33[-0.34, 1.01] “—
Khodadadi-2013 868 1135 42 81.06 298 31 208% 064[0.17,1.12] -
Lim-2020d 3.07 0.27 5 28 044 5 41% 0.67 [-0.63, 1.96] -4
Kim-2022 232 333 30 2113 239 30 185% 0.70[0.18, 1.23] —
Lim-2020b 3.16 0.37 5 28 0.44 5 4.0% 0.80[-0.52,2.12] i S
Lim-2020c 3.07 027 4 261 0.36 6 3.3% 126[-019,271]
Lim-2020a 3.16 0.37 5 261 0.36 5 3.3% 1.36[-0.10, 2.82]
Total (95% Cl) 191 182 100.0% 0.49[0.22,0.77] ‘
Heterogeneity: Tau?= 0.03; Chi#=9.17, df =7 (P = 0.24); 1= 24%
Test for overall effect: Z = 3.53 (P = 0.0004)

Test for Not
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Additional file 6. Forest plots all comparisons and outcomes.

COMPARISON 4: STRATEGIES INCLUDING GROUP CLINICIAN EDUCATION (GCE) AS COMPARED TO NO INTERVENTION OR STRATEGIES THAT DID NOT INVOLVE GCE

C|In|(?a| Experimental Control Std. mean difference Std. mean difference C|In|(?a| Experimental Control 0Odds ratio 0Odds ratio
practlce Study or Subgroup Mean sD Total  Mean sD Total Weight IV, Random, 95% CI IV, Random, 95% CI practlce Study or Subgroup Events Total Events Total Weight IV, Random, 95% Cl IV, Random, 95% CI
(continuous) (dichot: ous)
moneomomsomo@om o owmemon R
gden-1997c . . . . E .71 [-1.46, 0.
Ogden-1997a 252 066 1 278 052 23 14%  -045[-1.17,028] Daly-2009 10 175 57 65 17% 0.19[0.08, 0.42]
Hiungwane-2021a 60.33  7.83 33 6329 589 10 14%  -0.39[1.10,0.32) Seto-1989¢ 50 63 2 % 1.1% 0.50[0.13, 1.93)
Arzani-2020 2822 323 50 2898 236 50 15%  -0.27[-0.66,0.13] VanGaal-2011a 573 1081 673 1020  2.4% 0.58 [0.49 , 0.69]
Omidi-2020 347 081 33 361 059 24 14%  -0.19[-0.72,0.34] Funk-2017 4449 4587 4495 4587  2.4% 0.66 [0.51, 0.86]
Gould-1997 431 235 16 473 218 15 14%  -0.18[0.89,053] Oneil-2016 1449 1648 1420 1563  24% 0.73[0.58 , 0.92]
Noome-2017 426 109 147 436 1.1 84  15%  -0.09[-0.36,0.18] Michaels-2007 6 77 10 7 14% 0.74[0.25, 2.12)
Pass0s-2022 807 149 50 817 124 50 15%  -0.07[-0.46,0.32] Huizing-2009 22 42 17 29 15% 0.780.30, 2.02)
Hiungwane-2021b 628 952 40 6329 589 1 14%  -005[-0.72,061] Chan-2013 14 18 9 no07% 0.78[0.12,, 5.16]
Edwards-2007 3838 1.02 20 3842 101 3/ 1% 004[053,045) Parker-2013 55 304 76 346 22% 0.78[0.53 . 1.16]
s e w7 oem o mon amiomon o A R R g
Chan-2013 11 o7 14 11 051 8 13%  000[-087,087] VanGaal-2011b L 196 76 196 2.2% 0.96[0.64, 1.44]
Morita-2014 41 08 0 41 06 36 15%  000[-0.45,045] Hasselblad-2022 80 1959 T 1841 23% 0.98[0.71, 1.34)
Pitkala-2014 247 138 65 261 1 67  15% 0.12[-0.23, 0.46] Bucknall-2022 1609 1747 1597 1731 24% 0.98[0.76 , 1.25]
deRond-2000b 266 284 341 234 266 350 1.6% 0.12[-0.03,0.27] Esche-2015 3 29 4 39 0.9% 1.01[0.21, 4.90] —
Rantz-2001a 37 133 37 354 134 17 14%  0.12[-046,0.69] Fakih-2012 49 86 47 84 20% 1.04[0.57 ,1.91] -
Galfin-2011 7.9 31 4 675 263 4 10%  013[-1.26,152] Abraham-2019a 400 2550 218 1492  24% 1.09[0.91, 1.30] L
Dudener-2023 539 04 26 533 046 26 14%  0.14[0.41,068] vanLieshout-2015 14 995 81 787 23%  1.13[0.83,152] L
Yang-2019 1431 063 13 1419 098 12 13%  0.14[064,0.93] Wood-2021 168 847 51 286 23% 1.14 081, 1.61]
Feldman-2004 1491 925 188 -1668 1368 183  1.6%  0.15[-0.05,036] Seto-1991c 53 139 13 38 18% 119[056 . 2.52] 1
Arai20 Teo s % 745 am  m s 017ioz2.os Jones- 1965 B w2 % ek 12008247 -
sama-2012 174 15 200 141 146 124 15%  022[-0.00,044] Curlis-2011 1840 2238 1766 2238 24% 1.24[1.07,1.43] u
deRuiter-2018 7707 1271 121 7371 1597 103 15%  0.23[-0.03,0.50] Abraham-2019b 582 3307 218 1492 24% 1.25[1.05, 1.48] -
Sayre-2012 21 228 53 2039 243 51 15% 0.26[0.13, 0.64] Rankin-2013 132 183 124 184 2.2% 1.25[0.80, 1.96] 14—
Tsai-2011a 26.3 36 45 254 3.2 48 15% 0.26 [-0.15, 0.67] Valimaki-2022 764 4092 585 4089  2.4% 1.38[1.22, 1.55] -
Jo-2015 5509 56 21 529  9.08 20 14%  0.29[-0.33,0.90] Kalinowski-2015 6 73 4 72 11% 1.52[0.41, 5.64] J
Aloush-2017 141 44 59 128 37 43 15%  031[-0.08,0.71] deRond-2000a 188 229 176 237  22% 1.59[1.02, 2.48] —
Kim-2014 243 466 15 12 251 16 14%  0.32[039,1.03] Seto-1991b 40 79 14 9 17% 1.83[0.83, 4.03] |
Hasnain-2019 319 047 85 305 036 80 1.5% 033[0.02,064] Evans-2007 870 49061 405 45762  2.4% 2.02[1.80, 2.28) _
Jansink-2013 163 065 15 142 052 2 4% 035(032,103 Donati-2020 20 38 27 2 15% 208[0.76 . 5.66] |
EL‘Z;’;‘;‘;ZW ;f‘, 22013‘; ;’; 322 Z;‘% ;z 1:;: 063460[[3'32';';:} Huizing-2006 17 24 19 36 14% 2.17[0.73, 6.51] I
Francke-1997 5 26 2 187 36 3 15%  040(007,088] Snelgrove-Clarke-2015 28 % 24 148 20% 2.19(1.18 , 4.08] —
Filmer-2020 366 045 33 343 066 29 15%  041[-0.10,091] Teesing-2020 a7 128 23 m  20% 2.22[1.24,3.98] —_—
Delvaux-2004 4529  13.58 52 -50.82 13.26 50  1.5% 0.41[0.02, 0.80] Weaver-2016a 7 9 16 27 0.8% 2.41[0.42,13.83] —_
Maruyama-2022 47 32 41 33 28 38 15% 046[0.01,091] Bruce-2007¢ 7 M 6 7 13% 2.44(0.76 , 7.81] 1
Liu-2020 661 123 89 601 132 101  15% 047[0.18,0.76] Smeland-2022 12 32 6 2 13% 2.60[0.83 , 8.13] |
Bemburg-2019 361 052 4 333 061 2 15% 049[0.06,092] Pauwels-2018 85 105 78 126 2.0% 262143, 4.79) —
Huang-2009 4088 3417 16 392 331 16 14%  051(020,1.21] Gengiah-2021 32229 35164 26140 32839  2.5% 281269, 2.95]
Khodadadi-2013 8157 7 42 178 699 31 15% 053[0.06,1.01] Mazzuca-1987 23 49 I 49 16% 3.06[1.27.,7.33]
ce  mou 8 o w o owmoe Bom % ow oam Swinie -
im-. . X 3 . 5% . .08, 1.
Magill-2018 142 051 1 107 048 1 13%  068[-0.18,154] Locke-2011 1 2 15 2 10%  3.38(076,14.98] 1
Behzadi-2019 686 3243 26 486 1541 2 14% 078[0.21,134] Titler-2009 ! 6 0 6 03% 355[012,10582] I E—
Yun-2022 8456  7.68 12 7833 743 12 13%  0.80[-0.04,163] Blanco-Mavillard-2021 101 740 3 739 22% 3.61[2.38, 5.47)
Ahmed-2019 59.6 34.604 184 295 34182 44 15% 0.87[0.53,1.21] Kaner-2003b 48 68 15 338 17% 3.68[1.60, 8.47] e
Evans-1997 693  66.66 22 208 2885 18 14% 089[0.24,155] Koh-2009 21 21 17 18 03%  3.69[0.14,96.22] J—
Roelands-2004 1224 648 25 65 436 24 14% 1.02[0.42,1.62) Nowalk-2005 591 1534 7 53 1.7% 4.12[1.85,9.18] —
Maki-Turja-Rostedt-2020 3.4  0.56 17 251 064 12 13% 1.03[0.24,1.82] Collins-2021 338 374 166 244 2.2% 4.41[2.85,6.83] —
Wilkinson-2008 1376 417 84 939 359 86  1.5% 1.12[0.80, 1.44] Kaner-2003a 50 68 15 38 17%  4.44[1.92,1030]
Bano-2022 138 226 34 891 191 33 15% 147 (0.64, 1.69] — Kyriacos-2015 4 0 1 30 05%  4.46[047.4251] |
wrow o moe momaoe pom o mese - 3w m oom imbwem .
Akande-2020 935 832 82 788 114 80  15% 147[112,182) — Marcantonio-2010 30 74 46 15%  4.55[1.71,1206] I
Nemati-2022 9364  13.89 13 7276 13.09 13 13% 150 (0.61, 2.39] — Tornvall-2009 2 43 5 30 1.3%  4T7[1.54,14.79] e
Gomarverdi-2019 284 4337 9 2147 415 9 12% 1.55[0.47 , 2.64] J— Kyriacos-2019 38 38 36 38 03% 5.27[0.24,113.60] —_—
Cone-1996 043 0.1 200 028  0.09 200  1.5% 1.57[1.35, 1.80] - Saevareid-2019 15 40 4 40 12% 5.40[1.60, 18.20]
Akrami-2019 1652 2.08 65 1121 284 65  1.5% 212169, 2.55] — Meyer-2003 158 459 40 483 2.3% 5.81(3.99, 8.47] —
Bagherzadeh-2021 1845 427 64 10049 10.34 67 1.5% 224[1.80,268] — Manias-2011 1 13 6 13 07%  6.42[1.00,41.21]
Kavak-2019 30.09 3.49 53 23 217 58 1.5% 245[1.95,2.94] —_ Weaver-2016b 7 9 9 27 0.8% 7.00[1.20, 40.83]
Emamgholi-2020 7284 78 21 4748 83 21 12% 3.00[217,401] I Senarath-2007 2 2 21 24 03% 7.98[0.39,16333] _
Jeihooni-2018 143 15 60 88 15 o0 14% 364 [3.05,4.23] — Srikrajang-2005 02 116 47 108 19%  9.46[481,1859] .
Zmtaewzzza S o7 % e 25 23 A 4%par.st - Davies-2002 By % 0k essRodTon
Happ-2014b 75 041 10 552 041 5 06% 455[237,6.72] N Middietan-2011 30 65 3 4 1z% 1.0 [329,41.70
Zarifsanaley-2022b 6437 417 50 4602 25 25 12% 4.90[3.96 , 5.84] — Lundgren-1869 1 15 1 8 05% 19.25[1.77,208.55 ——
Sadeghi-2018 5075  2.48 50 3242 342 50 1.2% 6.09[5.14,7.04] N Harrison-2000 28 33 4 35 1.0% 43.40[10.59, 177.87] —
Elahi-2021 25147 883 55 18332 11.28 55 1.2% 6.68(5.71,7.65] ,
Ghazall-2020 1383 0.19 69 948  0.18 74 05% 23.40(2063,26.17] , Total (95% CI) 115581 104251 100.0% 1.81[1.50,2.19] 'y
Total events: 47980 39167
Total (95% CI) 4352 3773 100.0% 0.96[0.73, 1.19] ¢ Heterogeneity: Tau? = 0.38; Chi = 1018.90, df = 62 (P < 0.00001); I* = 94% 0.01 01 10 100
Heterogeneity: Tau® = 0.85; Chi* = 1483.52, df = 71 (P < 0.00001); I = 95% Test for overall effect: Z = 6.15 (P < 0.00001) Favours no int./not GCE Favours GCE
Test for overall effect: Z = 8.29 (P < 0.00001) Test for Not

2 2 4
Test for subgroup differences: Not applicable Favours no int./not GCE Favours GCE



Additional file 6. Forest plots all comparisons and outcomes.

Patient
outcomes
(continuous)

Patient
outcomes
(dichotomous)

Experimental Control Std. mean difference Std. mean difference
Study or Subgroup  Mean sD Total Mean sD Total Weight IV, Random, 95% CI IV, Random, 85% CI
Manias-2011 -3.14 326 1 -4.17 326 1 Not estimable
Rantz-2001b 10.2 42 10 15.2 6.1 16 5.9% -0.89[-1.72, -0.05] p—
Rantz-2001a 138 7 37 152 6.1 17 92%  -020[-078,0.37] —
Cleland-2007 314 0457 99 32 0451 78 148% -0.13[-0.43, 0.17] -
Curtis-2011 6967 2074 632 688 2314 632 183% 0.04[-0.07, 0.15]
vanLieshout-2015 49 1.52 865 48 1.53 631  18.4% 0.07 [-0.04,0.17]
Galfin-2011 -333 146 6 -3.49 161 21 5.2% 0.10[-0.81,1.01] —
Wilkinson-2008 -17.4 8 59 -20.2 76 68 136% 0.36[0.01,0.71] fo-
DeBarbieri-2020 6.1 32 101 -10.4 49 90 147% 1.05[0.74, 1.35] -
Total (95% CI) 1810 1554 100.0% 0.14[-0.11,0.38] »
Heterogeneity: Tau? = 0.08; Chi* = 49.91, df = 7 (P < 0.00001); I* = 86%
Test for overall effect: Z = 1.10 (P = 0.27) VI 3 "
Test for subgroup differences: Not applicable Favours no int./not GCE Favours GCE

Experimental Control 0Odds ratio Odds ratio
Study or Subgroup Events Total Events Total Weight IV, Random, 95% CI IV, Random, 95% ClI
Oneil-2016 1 1000 2 1000 1.0% 0.50[0.05,5.52] E—
Marcantonio-2010 22 43 42 70 62% 0.70[0.32, 1.50] —t
Bucknall-2022 29 1000 32 1000  91% 0.90[0.54,1.51] —
Abraham-2019a 1505 4740 733 2157  141% 0.90[0.81,1.01] o
Abraham-2019b 1223 3712 734 2158  14.1% 0.95[0.85,1.07]
Blanco-Mavillard-2021 269 726 280 754 131% 1.00[0.81,1.23] +
Kyriacos-2019 1 36 1 38 08% 1.06[0.06,17.56] _
Middleton-2011 13 483 13 603 6.1% 1.26[0.58 ,2.73] —t—
Senarath-2007 21 223 17 223 72% 1.26[0.65 , 2.46] S
Meyer-2003 39 483 21 459 86% 1.83[1.06 , 3.16] l——
Collins-2021 118 363 31 234 101% 3.15[2.04,4.88] —_
Lee-2015 49 103 18 102 75% 423[2.23,8.03] —
Lundgren-1999 29 36 2 19 20% 35.21[6.55, 189.26] -
Total (95% CI) 12948 8817 100.0% 1.37 [1.07, 1.77] '3
Total events: 3319 1926
Heterogeneity: Tau? = 0.12; Chi = 74.22, df = 12 (P < 0.00001); I* = 84% 0.01 0.1 10 100
Test for overall effect: Z = 2.46 (P = 0.01) Favours no int./not GCE Favours GCE

Test for subgroup differences: Not applicable

Knowledge
(continuous)

Perceived
control
(continuous)

Experimental Control Std. mean difference Std. mean difference
Study or Subgroup Mean sD Total  Mean sD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Hlungwane-2021a 5461 1215 33 7005 124 10 26% -1.24[-2.00 , -0.48] —_—
Hiungwane-2021b 62.18 13.6 40 70.05 12.4 " 27% -0.58[-1.26,0.10] —
Omidi-2020 3.89 0.38 3 397 044 24 2.8% -0.19[-0.72,0.33] —
Funk-2017 702 15.5 9 7 14.3 8 2.4% -0.05[-1.00, 0.90] —_—
Morita-2014 74 14 40 74 14 36 29% 0.00[-0.45,0.45] -
Grommi-2021 12786  8.341 14 1275 7514 10 26% 0.00[-0.81,0.82] —_
Noome-2017 073 0849 147 071 0825 84  3.0% 0.02[-0.24,0.29] -
deRuijter-2018 14.876 1242 121 14845 1109 103 3.0% 0.03[-0.24,0.29] -
Rutherford-Hemming-2016 67.7 15.9 35 66.4 16 29 28% 0.08[-0.41,0.57] -+
Filmer-2020 379 0.57 33 374 054 29 2.8% 0.09[-0.41,0.59] -
Ogden-1997a 3.36 0.66 " 326 0.92 23 27% 0.12[-0.60, 0.83] —
Koh-2009 103 18 1 938 18 9 2.5% 027[-062,1.15] —_
Huang-2009 12.74 143 16 1.77 1.88 16 27% 0.57[-0.14,1.27] —
Yang-2019 52 1.58 13 413 1.85 12 26% 0.60[-0.20, 1.41] —
Ogden-1997¢c 336 0.66 1" 29 077 21 26% 061[-0.14,1.36] —
Kim-2014 27 3.36 15 2326 5.57 16 26% 0.79[0.05,1.52] —
Pass0s-2022 804 6.2 50 75 6.9 50 29% 082[0.41,1.23] —_
Kyriacos-2015 61.4 279 18 412 16.22 18 27% 0.87[0.18, 1.55] —
Maruyama-2022 79 79 41 13 6.8 38 29% 0.88[0.42,1.35] —
Lim-2020a 55.8 9.61 5 4645 8.47 5 2.0% 0.93[-0.41,2.28] S4—
Lin-2008 11.59 3.69 42 7.87 3.37 39 29% 1.04[0.58, 1.51] —
Bano-2022 11.38 226 34 891 1.91 33 2.8% 1.17[064,1.69] —_
Memon-2022 17.97 3.49 70 1316 4.04 70 2.9% 1.27[0.90, 1.63] -
Kim-2022 175 122 30 15.2 1.85 30 2.8% 1.45[0.88,2.02] —_
Lim-2020b 55.8 9.61 5 39.8 9.58 5 1.9% 1.51[0.00, 3.01]
Akande-2020 859 9.26 82 69.5 10.3 80 29% 1.67[1.31,2.03] —_
Yun-2022 29.73 18 12 2457 332 12 2.4% 1.87[0.88,2.85] _
Alhalal-2020 40.96 517 51 30.26 5.89 53 2.9% 1.91[1.45,2.38] f—
Kavak-2019 924 1.56 53 6.67 1.08 58 2.9% 1.92[1.47,2.37] —_
Lim-2020c 61.1 426 5 4645 8.47 6 1.8% 1.93[0.38, 3.49]
Jeihooni-2018 93 13 60 52 26 60 29% 1.98[1.54,2.42] —_
Zarifsanaiey-2022a 8.28 193 50 428 157 25 2.8% 218[1.58,277] —_—
Liu-2010 15.3 24 85 9.4 25 7% 29% 240[1.99,2.81] —_—
Lim-2020d 61.1 426 4 398 958 5 1.5% 2441044 444
Tsai-2011a 6.7 15 45 3.3 1 48 2.8% 266[2.10,3.23] —
Gomarverdi-2019 19.53  0.929 9 146 2164 9 20% 2.82[1.43,421]
Sadeghi-2018 14.38 064 50 1063 1.56 50 2.8% 312[253,3.71] —_
Zarifsanaiey-2022b 8.95 0.92 50 428 157 25 26% 3.94[3.13,474] —
Total (85% Cl) 1433 1236 100.0% 1.07 [0.73, 1.40] ’

Heterogeneity: Tau? = 0.97; Chi = 520.18, df = 37 (P < 0.00001); I = 93%
Test for overall effect: Z = 6.22 (P < 0.00001)
Test for subgroup differences: Not applicable

- -2
Favours no int./not GCE

2 4
Favours GCE

Experimental Control Std. mean difference Std. mean difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI
deRuijter-2018 3.006 0632 121 3.061 0.72 103 6.5% -0.08[-0.34, 0.18] -4
Woodcock-1999 435 0.72 29 44 0.68 20 5.9% -0.07 [-0.64, 0.50] —
Edwards-2007 -3.02 13.01 45 -3.94 11.96 18 6.0% 0.07[-0.48,0.62] -+
Ogden-1997a 543 0.79 " 53 1.18 23 5.6% 0.12[-0.60, 0.84] —_
Ogden-1997¢c 543 0.79 " 51 1.44 21 5.5% 0.26[-0.48,0.99] -
Khodadadi-2013 56.73 6.61 42 5512 391 31 6.1% 0.28[-0.18,0.75] f—
Bernburg-2019 29 05 44 27 0.51 42 6.2% 0.37 [-0.05, 0.80] t—
Kim-2022 394 5.06 30 3713 6.7 30 6.1% 0.38[-0.13, 0.89] L
Tsai-2011a 254 4 45 238 39 48 6.3% 0.40[-0.01,0.81] —
Morita-2014 45 08 40 41 11 36 6.2% 0.42[-0.04,0.87] —
Liu-2010 38 0.77 85 34 0.72 7% 6.4% 0.53[0.22,0.85] -
Yun-2022 83.86 126 12 753 931 12 5.3% 0.75[-0.09, 1.58] —
Wilkinson-2008 10465 1365 63 9085 20.16 ! 6.3% 079044, 1.14] -
Galfin-2011 8 1 4 6.8 11 4 3.5% 0.99[-055,254] 4
Alhalal-2020 5.35 1.08 51 329 141 53 6.2% 1.62[1.18,2.07] —
Sadeghi-2018 33.61 248 50 2636 3.32 50 6.0% 246[1.93,298] —_
Jeihooni-2018 16.9 26 60 91 15 60 5.9% 365[3.06,4.24] —_
Total (95% CI) 743 698 100.0% 0.75[0.33, 1.17] ‘
Heterogeneity: Tau? = 0.70; Chi? = 215.09, df = 16 (P < 0.00001); I* = 93%
Test for overall effect: Z = 3.48 (P = 0.0005) VI LR
Test for subgroup differences: Not applicable Favours no int./not GCE Favours GCE
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Additional file 6. Forest plots all comparisons and outcomes.

Intention Experimental Control Std. mean difference Std. mean difference
(continuous) Study or Subgroup  Mean  SD Total Mean  SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI
Morita-2014 6.2 07 40 6.2 06 36 29.8% 0.00[-0.45, 0.45]
deRuijter-2018 6.367  0.593 18 6287 0.864 1M 221% 0.11[-0.64, 0.86]
Chan-2013 37 0.68 18 33 0.86 1 218% 0.52[-0.25, 1.28]
Edwards-2007 -0.09 226 44 -2.67 225 18 26.3% 1.13[0.54,1.71] —
Total (95% CI) 120 76 100.0% 0.43[-0.12,0.99]
Heterogeneity: Tau? = 0.22; Chi* = 9.63, df = 3 (P = 0.02); I* = 69%
Test for overall effect: Z = 1.53 (P = 0.13) 4 2 2 4
Test for subgroup differences: Not applicable Favours no inVno GCE Favours GCE
Attitude Experimental Control 0dds ratio 0dds ratio
(dichotomous) 4y or subgroup Events Total Events Total Weight IV, Random, 95% CI IV, Random, 95% CI
Chan-2013 17 18 1" 1 216% 0.51[0.02, 13.56] B
Harrison-2000 29 34 20 34 784% 4.06[1.26,13.07] —.—
Total (95% CI) 52 45 100.0% 2.59[0.48 , 13.87] ?
Total events: 46 31
Heterogeneity: Tau? = 0.58; Chi*= 1.37, df = 1 (P = 0.24); 1= 27% 01 01 1 10 100
Test for overall effect: Z = 1.11 (P = 0.27) Favours [experimental] Favours [control]
Test for subgroup differences: Not applicable
Attitude Experimental Control Std. mean difference Std. mean difference
(continuous) Study or Subgroup  Mean sD Total Mean sD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Arzani-2020 109.4 6.88 50 115.04 481 50 3.4% -0.94[-1.36 , -0.53] .
‘Woodcock-1999 84.81 13.08 29 90.55 9.05 20 32% -0.49[-1.06, 0.09] —
Roelands-2004 25.04 357 25 2579 345 24 32% -0.21[-0.77,0.35] —
Ogden-1997a 5.05 0.79 " 522 1.04 23 31% -0.17[-0.89, 0.55]
Omidi-2020 3.59 065 33 368 0.56 24 3.3% -0.14[-067,0.38]
'Yang-2019 15.89 251 13 1629 324 12 3.0% -0.13[-0.92, 0.65]
Morita-2014 57 09 40 58 08 36 3.3% -0.12[-0.57,0.33]
Lim-2020c 3.67 047 5 368 0.28 6 25% -0.02[-1.21, 1.16]
Smeland-2022 327 451 32 327 424 26 3.3% 0.00[-0.52, 0.52]
Ogden-1997¢ 5.05 0.79 " 5.05 12 21 3.0% 0.00[-0.73,0.73]
Lim-2020a 3.69 0.36 5 3.68 028 5 24% 0.03[-1.21,1.27] —_—
Lim-2020d 3.67 047 4 3.65 043 5 23% 0.04[-1.28,1.35] JR
Huang-2009 30.54 3.76 16 30.38 341 16 31% 0.04[-065,0.74] ——
deRuijter-2018 4231 0.586 121 4195 0614 103 3.4% 0.06[-0.20, 0.32] .
Lim-2020b 3.69 0.36 5 3.65 043 5 24% 0.09[-1.15, 1.33] —t—
Kim-2014 2968 8.95 15 2843 945 16 3.1% 0.13[-0.57, 0.84]
Dudener-2023 45 0.42 26 4.44 0.42 26 32% 0.14[-0.40, 0.69] o
Francke-1996 76 13 48 74 13 58 3.4% 0.15[-0.23, 0.54] -
Filmer-2020 34 0.54 33 3.25 0.76 29 3.3% 0.23[-0.27,0.73] e
Hasnain-2019 3.36 034 85 327 0.39 80 3.4% 0.25[-0.06, 0.55] -
Delvaux-2004 -2616 0653 53 -2.848 0677 58 3.4% 0.35[-0.03,0.72] -
Edwards-2007 -27.53 16.328 41 -3324 15528 14 3.2% 0.35[-0.26, 0.96] 14—
Jo-2015 146.92 17.2 21 1395 19.01 20 32% 0.40[-0.22,1.02) f—
Yun-2022 32.43 3.02 12 31.03 237 12 29% 0.50[-0.32, 1.31] 44—
Zarifsanaiey-2022a 30.16 52 50 279 238 25 3.3% 0.50[0.01,0.99] —
Lin-2008 75.71 5.99 42 7085 548 39 3.3% 0.84[0.38,1.29] —_—
Kavak-2019 32.09 123 53 284 408 58 3.4% 1.19[0.79, 1.60] -
Bagherzadeh-2021 1805 13.15 64 153.59 18.13 67 3.4% 1.68[1.28,2.08] —_—
Alhalal-2020 599 0.92 51 408 117 53 3.3% 1.82[1.36,2.28] f—
Sadeghi-2018 28.61 172 50 2345 278 50 3.3% 222[1.71,272) —
Zarifsanaiey-2022b 37.42 242 50 279 238 25 3.0% 391[3.11,472) —
Jeihooni-2018 216 2 60 13 2 60 3.1% 427(362,4.93) —
Total (95% CI) 1154 1066 100.0% 0.54[0.19,0.89] ’
Heterogeneity: Tau? = 0.89; Chi* = 433.15, df = 31 (P < 0.00001); I* = 93%
Test for overall effect: Z = 3.04 (P = 0.002)

-4 -2 2 4
Test for subgroup differences: Not applicable Favours no int./not GCE Favours GCE

Social norms
(continuous)

Skills
(continuous)

Heterogeneity: Tau? = 0.10; Chiz = 16.97, df = 8 (P = 0.03); I*= 53%
Test for overall effect: Z = 4.02 (P < 0.0001)

[

Experimental Control Std. mean difference Std. mean difference
Study or Subgroup  Mean sD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Roelands-2004 25.33 35 25 2483 3.84 24 152% 0.13 [-0.43, 0.69]
deRuijter-2018 4.107  0.775 121 3958 0.803 103 69.1% 0.19[-0.07 , 0.45]
Edwards-2007 -3.69 7.04 45 -7.28 7.04 18  15.6% 0.50 [-0.05, 1.06]
Total (95% CI) 191 145 100.0% 0.23 [0.01, 0.45]
Heterogeneity: Tau® = 0.00; Chi* = 1.14, df = 2 (P = 0.56); I* = 0%
Test for overall effect: Z = 2.05 (P = 0.04) 4 - 2 4
Test for subgroup differences: Not applicable Favours no int./not GCE Favours GCE
Experimental Control Std. mean difference Std. mean difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Hasnain-2019 3.59 0.39 85 3.54 0.46 80 20.8% 0.12[-0.19,0.42] f
Jansink-2013 237 0.54 15 22 0.47 20 11.6% 0.33[-0.34,1.01] “—
Lim-2020d 3.07 0.27 4 28 0.44 5 43% 064[-0.73,2.01] —_—
Khodadadi-2013 86.8 11.35 42 8106 298 31 16.1% 064017 ,1.12] —_
Kim-2022 232 333 30 2113 239 30 14.9% 0.70[0.18, 1.23] —_
Lim-2020b 3.16 0.37 5 28 0.44 5 46% 0.80[-0.52,212] —_—
Ghazali-2020 197.93 2027 69 178.07 20.04 74 196% 0.98[0.63, 1.33] -
Lim-2020c 3.07 0.27 5 261 0.36 6 43% 1.30[-0.07, 2.67] —
Lim-2020a 3.16 0.37 5 261 0.36 5 3.9% 1.36[-0.10, 2.82] fre—
Total (95% Cl) 260 256 100.0% 0.64[0.33, 0.95] .
T e
0

Test for subgroup differences: Not applicable

-2

-4
Favours no int./not GCE

2 4
Favours GCE

11



Additional file 6. Forest plots all comparisons and outcomes.

COMPARISON 5: STRATEGIES INCLUDING REMINDERS AS COMPARED TO NO INTERVENTION OR STRATEGIES THAT DID NOT INVOLVE REMINDERS

Clinical
practice
(continuous)

Patient
outcomes
(continuous)

Experimental Control Std. mean difference Std. mean difference
Study or Subgroup Mean sD Total Mean sD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Park-2021 3.76 071 30 4.69 0.35 28 8.4% -1.62[-2.22,-1.02] —_—
Kim-2007 208 1ns8 13 385 135 13 7.9% -1.35[-2.22,-0.49] —_—
Oniki-2003b -1.56 0.63 60 -1.4 0.6 30 8.6% -0.26 [-0.70, 0.18] —
Yang-2019 14.31 0.63 13 1419 0.98 12 8.0% 0.14[-0.64,0.93] —_
Oniki-2003a -1.02 0.66 60 -1.4 0.6 30 8.6% 0.59[0.14, 1.03] —
Kim-2022 37.9 5.36 30 3477 491 30 8.5% 0.60[0.08,1.12] |—
Behzadi-2019 68.6 3243 26 486 1541 26 8.4% 0.78[0.21,1.34] —
Yun-2022 84.56 7.68 12 7833 743 12 7.9% 0.80[-0.04, 1.63] —
Maki-Turja-Rostedt-2020 3.14 0.56 17 251 0.64 12 8.0% 1.03[0.24,1.82] —_—
Mousavi-2022 6.07 1.16 3 4.61 0.94 33 8.5% 1.37[0.83,1.91] —_—
Akande-2020 93.5 8.32 82 78.8 14 80 8.7% 147[1.12,1.82) -
Jeihooni-2018 14.3 15 60 8.8 15 60 8.4% 3.64[3.05,4.23] ——
Total (95% Cl) 436 366 100.0% 0.61[-0.11, 1.33] <>
Heterogeneity: Tau® = 1.52; Chi* = 220.47, df = 11 (P < 0.00001); I* = 95%
Test for overall effect: Z = 1.66 (P = 0.10) VI S T
Test for subgroup differences: Not applicable Favours no int./not Remin Favours Reminders

N/A

Clinical
practice
(dichotomous)

Knowledge
(continuous)

Experimental Control Odds ratio Odds ratio
Study or Subgroup Events Total Events Total Weight IV, Random, 95% CI IV, Random, 95% CI
Kyriacos-2019 36 38 38 38 0.6% 0.19[0.01,4.08] —m o —
Parker-2013 55 304 76 346 5.3% 0.78 [0.53, 1.16] —
Bucknall-2022 1609 1747 1597 1731 5.8% 0.98[0.76 , 1.25] +
McDonald-2005a 106 121 51 59 3.4% 1.11[0.44 ,2.78] —
McDonald-2005b 108 121 52 59 3.3% 1.12[0.42,2.97] R
Fairall-2005 226 1000 193 999 5.8% 1.22[0.98 , 1.51] fo-
Forberg-2016 93 105 87 102 3.8% 1.34[0.59, 3.01] —S—
Valimaki-2022 764 4092 585 4089 6.0% 1.38[1.22, 1.55] -
Carroll-2012 49 176 37 180 5.0% 1.49[0.91,243] -
Westbrook-2017 674 175 451 177 5.9% 2.17[1.84,2.55] -
Teesing-2020 47 128 23 m 4.6% 2.22[1.24,3.98] —_—
Kroth-2006 575 44339 248 45823 6.0% 2.41[2.08,2.80] -
Mancheril-2021 155 268 74 210 5.4% 2.52[1.74 , 3.66] —
Smeland-2022 12 32 6 32 2.8% 2.60[0.83,8.13] J S
Mazzuca-1987 23 49 1 49 3.6% 3.06 [1.27 ,7.33] —_—
Blanco-Mavillard-2021 101 740 31 739 5.3% 3.61[2.38,5.47)] —_
Koh-2009 21 21 17 18 0.6% 3.69[0.14 , 96.22] J—
Cortez-2016 38 100 13 100 4.2% 4.10[2.02, 8.33] —_—
Nowalk-2005 591 1534 7 53 3.8% 4.12[1.85,9.18] —_—
Kyriacos-2015 4 30 1 30 1.1% 4.46 [0.47 , 42.51] —
Murtaugh-2005a 16 114 2 61 20% 4.82[1.07,21.69]
Murtaugh-2005b 28 118 3 61 2.5% 6.01[1.75, 20.69]
Srikrajang-2005 102 116 47 108 4.3%  9.46[4.81, 18.59) —
Middleton-2011 242 522 24 350 51% 11.74[7.49, 18.39] —_
Shevlin-2002 78 205 7 143 3.8% 11.93[5.31, 26.83] —_—
Total (95% Cl) 57195 56668 100.0% 2.4411.89,3.17] ¢4
Total events: 5753 3681
Heterogeneity: Tau? = 0.29; Chi* = 240.95, df = 24 (P < 0.00001); I* = 90% 001 01 10 100

Test for overall effect: Z = 6.79 (P < 0.00001)
Test for subgroup differences: Not applicable

Favours no int./not Remin

Favours Reminders

Experimental Control Std. mean difference Std. mean difference
Study or Subgroup  Mean sD Total Mean sD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Park-2021 14 164 30 1579 0.63 28 102% -1.40[-1.98 ,-0.82] —
Koh-2009 103 18 1" 98 18 9 9.3% 0.27[-062, 1.15) —
‘Yang-2019 52 1.58 13 413 1.82 12 9.5% 0.61[-0.20, 1.41] f—
Kyriacos-2015 614 279 18 412 1622 18 9.9% 0.87[0.18,1.55] —
Lin-2008 11.59 3.69 42 787 337 39 105% 1.04[0.58,1.51] —
Kim-2022 175 1.22 30 15.2 1.85 30 102% 1.45[0.88,2.02] —
Akande-2020 859 926 82 695 10.3 80 107% 167[1.31,2.03] -
Yun-2022 29.73 18 12 2457 3.32 12 8.9% 1.87[0.88,2.85] [
Jeihooni-2018 93 13 60 52 26 60 10.6% 1.98[154,242] -
Mousavi-2022 8.58 1.85 33 47 1.38 33 101% 235[1.71,2.98] —_—
Total (95% ClI) 331 321 100.0% 1.07 [0.41,1.74] ‘

Heterogeneity: Tau? = 1.04; Chi* = 119.05, df = 9 (P < 0.00001); I = 92%
Test for overall effect: Z = 3.17 (P = 0.002)
Test for p differences: Not

4 2
Favours no int./not Remin

2 4
Favours Reminders
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Additional file 6. Forest plots all comparisons and outcomes.

Experimental Control Mean difference Mean difference
Study or Subgroup  Mean sD Total  Mean sD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Kim-2022 394 5.06 30 37.13 6.7 30 6.0% 227[-0.73,5.27] 4
Jeihooni-2018 16.9 26 60 91 15 60 933% 7.80[7.04,8.56] .
Yun-2022 83.86 126 12 753 9.31 12 0.7% 8.56[-0.30,17.42]
Total (95% CI) 102 102 100.0% 7.48[6.74,8.21] ’
Heterogeneity: Chi? = 12.29, df = 2 (P = 0.002); I* = 84%
Test for overall effect: Z = 19.97 (P < 0.00001) 10 5 5 10
Test for subgroup differences: Not applicable Favours no int./not Remin Favours Reminders
N/A
N/A

Patient Experimental Control 0dds ratio 0dds ratio Perceived
outcomes Study or Subgroup  Events Total Events Total Weight IV, Random, 95% CI IV, Random, 95% CI control
(dichot: us) (continuous)

Mancheril-2021 242 268 209 210 1.8% 0.04[0.01,0.33] ¢——m-—

Park-2021 2 27 5 30 23% 0.40[0.07 , 2.26] -

Bucknall-2022 29 1000 32 1000 16.3% 0.90[0.54, 1.51]

Kyriacos-2019 1 38 1 36 09%  0.95[0.06,15.71]

Blanco-Mavillard-2021 269 726 280 754 30.8% 1.00[0.81, 1.23]

Cortez-2016 13 100 12 100 8.3% 1.10[0.47 ,2.53] —_

Forberg-2016 316 674 259 618  30.3% 1.22[0.98, 1.52] -

Middleton-2011 13 483 13 603 93% 1.26[0.58,2.73] e

Total (95% CI) 3316 3351 100.0% 1.00 [0.76, 1.31] [ 3

Total events: 885 811

Heterogeneity: Tau? = 0.05; Chi* = 13.34, df = 7 (P = 0.06); I* = 48% 10 100

Test for overall effect: Z = 0.03 (P = 0.97) Favours no int./not Remin Favours Reminders

Test for subgroup differences: Not applicable
Intention N/A Social norms
(continuous) (continuous)
Attitude N/A Skills
(dichotomous) (continuous)
Attitude Experimental Control Std. mean difference Std. mean difference
(continuous) Study or Subgroup  Mean sD Total Mean sD Total Weight IV, Random, 95% CI IV, Random, 95% CI

Yang-2019 1589 251 13 1629 324 12 197%  -0.13[-0.92,0.65] -

Smeland-2022 327 451 32 827 424 26 203% 0.00[-0.52, 0.52] <4

Yun-2022 3243 3.02 12 3103 237 12 196% 0.50[-0.32, 1.31] 4

Lin-2008 7571 599 42 7085 548 39 204% 0.84[0.38,1.29] -

Jeihooni-2018 216 2 60 13 2 60 20.0% 427[362,4.93] —

Total (95% Cl) 159 149 100.0% 1.10 [-0.41 , 2.60] +

Heterogeneity: Tau? = 2.84; Chi® = 119.88, df = 4 (P < 0.00001); I* = 97%

Test for overall effect: Z = 1.43 (P = 0.15)

Test for subgroup differences: Not applicable

4 2
Favours no int./not Remin

2 4
Favours Reminders
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Additional file 6. Forest plots all comparisons and outcomes.

COMPARISON 6: STRATEGIES INCLUDING PATIENT-MEDIATED INTERVENTION (PMI) AS COMPARED TO NO INTERVENTION OR STRATEGIES THAT DID NOT INVOLVE PMI

Clinical
practice
(continuous)

Patient
outcomes
(continuous)

Patient
outcomes
(dichotomous)

Intention
(continuous)

Attitude
(dichotomous)

Attitude
(continuous)

N/A

N/A

Experimental Control Odds ratio 0Odds ratio
Study or Subgroup Events Total Events Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Marcantonio-2010 22 43 42 70 71% 0.70[0.32, 1.50]
Blanco-Mavillard-2021 269 726 280 754 929% 1.00[0.81,1.23]
Total (95% CI) 769 824 100.0% 0.97 [0.79,1.19]
Total events; 291 322

Heterogeneity: Chiz = 0.77, df = 1 (P = 0.38); 1= 0%
Test for overall effect: Z=0.28 (P = 0.78)
Test for subgroup differences: Not applicable

N/A

N/A

N/A

0.2 0.5
Favours no int./not PMI

1

2 5
Favours PMI

Clinical
practice

(dichotomous)

Knowledge
(continuous)

Perceived
control
(continuous)

Social norms
(continuous)

Skills
(continuous)

Experimental Control Odds ratio Odds ratio
Study or Subgroup Events Total Events Total Weight IV, Random, 95% CI IV, Random, 95% CI
VanGaal-2011a 573 1081 673 1020 12.4% 0.58 [0.49, 0.69]
VanGaal-2011b 74 196 76 196 11.4% 0.96 [0.64 , 1.44] -
Berry-2022 795 964 818 1026  12.2% 1.20[0.95, 1.50] fo-
Carroll-2012 49 176 37 180 11.0% 1.49[0.91,243)] for
Teesing-2020 373 1024 187 888 12.3% 215[1.75,2.64] -
Westbrook-2017 674 175 451 M77  12.4% 2.17[1.84, 2.55] -
Blanco-Mavillard-2021 101 740 31 739 11.4% 3.61[2.38,5.47] -
Nowalk-2005 591 1534 7 53 9.0% 4.12[1.85,9.18] —_—
Marcantonio-2010 30 74 6 46 7.9% 4.55[1.71, 12.06] —_——
Total (95% Cl) 6964 5325 100.0% 1.78 [1.13,2.79] ’
Total events: 3260 2286

Heterogeneity: Tau? = 0.42; Chi? = 176.73, df = 8 (P < 0.00001); I* = 95%
Test for overall effect: Z = 2.51 (P = 0.01)
Test for subgroup differences: Not applicable

N/A

N/A

N/A

N/A

0.01 0.1
Favours no int./not PMI

10 100
Favours PMI
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Additional file 6. Forest plots all comparisons and outcomes.

COMPARISON 7: STRATEGIES INCLUDING AUDIT AND FEEDBACK (A&F) AS COMPARED TO NO INTERVENTION OR STRATEGIES THAT DID NOT INVOLVE A&F

Clinical Experimental Control Std. mean difference Std. mean difference
practice Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
(continuous)
Park-2021 3.76 0.71 30 4.69 0.35 28 11.9% -1.62[-2.22,-1.02] —_
Kim-2007 208 1.8 13 385 135 13 9.4% -1.35 [-2.22, -0.49] —_—
Rantz-2001b 35 151 35 354 134 16 120%  -0.03[-0.62,0.56] 4+
Friese-2019 23 09 121 23 09 136 15.0% 0.00 [-0.24, 0.24]
Rantz-2001a 37 133 37 354 134 17 12.2% 0.12[-0.46 , 0.69] —_+
Yang-2019 1431 063 13 1419 098 12 101% 0.14 -0.64 , 0.93] -
Hasnain-2019 3.19 0.47 85 3.05 0.36 80 14.6% 0.33[0.02, 0.64] f
Zohar-2017 1.88 0.27 95 1.72 0.42 97 14.7% 0.45[0.16, 0.74] -
Total (95% CI) 429 399 100.0% -0.18 [-0.60, 0.24] 4
Heterogeneity: Tau? = 0.29; Chi* = 51.02, df = 7 (P < 0.00001); I* = 86%
Test for overall effect: Z = 0.85 (P = 0.40) 4 2 2 4
Test for subgroup differences: Not applicable Favours no int./not A&amp;F Favours A&F
Patient Experimental Control Std. mean difference Std. mean difference
outcomes Study or Subgroup  Mean sD Total Mean sD Total Weight IV, Random, 95% CI IV, Random, 95% CI
(continuous)
Rantz-2001b 102 42 10 15.2 6.1 16 19.1% -0.89[-1.72,-0.05] —
Rantz-2001a 138 7 37 15.2 6.1 17 288% -0.20[-0.78,0.37] —
Curtis-2011 69.67 2074 632 68.8 2314 632 522% 0.04[-0.07,0.15) |
Total (95% CI) 679 665 100.0% -0.21[-0.66 , 0.25] ‘
Heterogeneity: Tau? = 0.10; Chi? = 5.25, df = 2 (P = 0.07); I = 62%
Test for overall effect: Z = 0.90 (P = 0.37) a4 2 2 4
Test for subgroup differences: Not applicable Favours no int./not A&amp;F Favours Agamp;F
Patient Experimental Control Odds ratio Odds ratio
f’_f’_“imfes us) Study or Subgroup  Events Total Events Total Weight IV, Random, 95% Cl IV, Random, 95% CI
( >
Mancheril-2021 242 268 209 210 3.2% 0.04[0.01,033] ———
Park-2021 2 27 5 30 4.0% 0.40[0.07 , 2.26] -
Oneil-2016 1 1000 2 1000 2.4% 0.50[0.05, 5.52]
Bucknall-2022 29 1000 32 1000 12.7% 0.90[0.54 , 1.51] —
Cheater-2006e 17 95 15 83 10.1% 0.99[0.46 , 2.13] —
Blanco-Mavillard-2021 269 726 280 754 154% 1.00[0.81, 1.23] ’
Cheater-2006b 18 83 15 83 10.1% 1.26[0.58 ,2.70] ——
Cheater-2006d 17 94 13 89 9.9% 1.29[0.59, 2.84] —
Wagner-2005 32 44 34 51 9.0% 1.33[0.55,3.22] e
Cheater-2006a 17 83 13 90 9.8% 1.53[0.69, 3.37] o
Collins-2021 118 363 31 234 135% 3.15[2.04, 4.88] —-—
Total (95% CI) 3783 3624 100.0% 1.11[0.74, 1.65] 4'
Total events: 762 649
Heterogeneity: Tau? = 0.26; Chi* = 36.93, df = 10 (P < 0.0001); I* = 72% 001 o1 0 100
Test for overall effect: Z = 0.51 (P = 0.61) Favours no int./not A&amp;F Favours A&amp;F
Test for subgroup differences: Not applicable
Intention N/A

(continuous)

c“""?al Experimental Control Odds ratio Odds ratio
practice Study or Subgroup  Events Total Events Total Weight IV, Random,95% Cl IV, Random, 95% CI
(dichotomous)
Cheater-2006a 46 80 67 86 4.7% 0.38[0.20, 0.75] —_—
Cheater-2006¢ 59 94 68 85 4.7% 0.42[0.21,0.83] —
VanGaal-2011a 573 1081 673 1020 5.4% 0.58[0.49,0.69] -
Oneil-2016 1449 1648 1420 1563 5.3% 0.73[0.58,0.92] -
Cheater-2006b 46 80 62 97 4.8% 0.76 [0.42, 1.40] —t
Rhew-1999¢c 121 550 305 1221 5.3% 0.85[0.67 , 1.08] -
Hendryx-1998 62 76 40 48 4.2% 0.89[0.34,2.30] —_—r
Cheater-2006e 59 95 62 97 4.9% 0.93[0.51, 1.66]
VanGaal-2011b 74 196 76 196 5.1% 0.96 [0.64 , 1.44] -
Bucknall-2022 1609 1747 1597 1731 5.3% 0.98[0.76 , 1.25] +
Fakih-2012 49 86 47 84 4.8% 1.04[0.57,1.91] ——
Curtis-2011 1840 2238 1766 2238 5.4% 1.24[1.07,1.43] -
Evans-2007 870 49061 405 45762 5.4% 2.02[1.80,2.28] -
Donati-2020 30 38 27 42 4.1% 2.08[0.76 , 5.68] N
Mancheril-2021 155 268 74 210 5.2% 252[1.74 ,3.66) —-—
Titler-2009 1 6 0 6 1.1% 3.55[0.12,105.82] R
Blanco-Mavillard-2021 101 740 31 739 5.1% 3.61[2.38,5.47)] —_
Koh-2009 21 21 17 18 1.2% 3.69[0.14, 96.22] R
Gengiah-2021 33229 35164 26140 32839 5.4% 4.40[4.17 ,4.64) .
Collins-2021 338 374 166 244 5.1% 4.41[2.85,6.83] —
Rhew-1999a 121 551 53 1180 5.2% 5.98[4.25,8.42] -
Wagner-2005 5 44 1 51 21%  6.41[0.72,57.13] -
Total (95% CI) 94238 89557 100.0% 1.42[0.94, 2.13]
Total events: 40858 33097 |‘
Heterogeneity: Tau? = 0.80; Chi? = 1185.23, df = 21 (P < 0.00001); I* = 98% 0.01 0.1 1 10 100
Test for overall effect: Z = 1.68 (P = 0.09) Favours no int./not A&amp;F Favours A&F
Test for subgroup differences: Not applicable
Knowledge Experimental Control Std. mean difference Std. mean difference
(continuous) Study or Subgroup  Mean sD Total  Mean sD Total Weight IV, Random, 95% CI IV, Random, 95% ClI
Park-2021 14 164 30 1579 063 28 259%  -1.40[-1.98,-0.82] —-—
Friese-2019 6.5 16 121 6.9 67 136 291% -0.01[-0.25,0.24]
Koh-2009 103 18 1 98 18 9 219% 0.27[-062,1.15]
Yang-2019 52 1.58 13 413 1.82 12 23.0% 061[-0.20,1.41]
Total (95% Cl) 175 185 100.0%  -0.17 [-0.97, 0.64]
Heterogeneity: Tau® = 0.56; Chi® = 23.52, df = 3 (P < 0.0001); I* = 87%
Test for overall effect: Z = 0.41 (P = 0.68) 4 2 2 4
Test for subgroup differences: Not applicable Favours no int./not A&amp;F Favours A&amp:F
Perceived N/A
control
(continuous)
Social norms N/A

(continuous)
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Additional file 6. Forest plots all comparisons and outcomes.

Attitude N/A
(dichotomous)
Attitude Experimental Control Std. mean difference Std. mean difference
(contlnuous) Study or Subgroup  Mean sD Total  Mean sD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Yang-2019 15.89 251 13 16.29 324 12 5.6% -0.13[-0.92, 0.65] —_
Friese-2019 -1.8 05 121 -1.9 05 136 57.5% 0.20[-0.05, 0.44] ]
Hasnain-2019 336 034 85 327 0.39 80 36.9% 0.25[-0.06, 0.55] fm
Total (85% Cl) 219 228 100.0% 0.20[0.01, 0.38] .
Heterogeneity: Tau? = 0.00; Chiz = 0.78, df = 2 (P = 0.68); 1> = 0%
B e e e
Test for overall effect: Z = 2.08 (P = 0.04) -4 -2 2 4
Test for subgroup differences: Not applicable Favours no int./not A&amp;F Favours A&amp;F

Skills
(continuous)

N/A
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Additional file 6. Forest plots all comparisons and outcomes.

COMPARISON 8: STRATEGIES INCLUDING TAILORED INTERVENTION (TI) AS COMPARED TO NO INTERVENTION OR STRATEGIES THAT DID NOT INVOLVE TI

Clinical Experimental Control Std. mean difference Std. mean difference
practice Study or Subgroup Mean sD Total Mean sb Total Weight IV, Random, 95% CI IV, Random, 95% CI
(continuous)
Rantz-2001c 35 15.1 18 37 133 37  10.5% -0.14[-0.71,042] —
Rantz-2001b 35 15.1 17 354 134 33 104% -0.03[-0.61, 0.56] —
Friese-2019 23 0.9 121 23 0.9 136 11.0% 0.00 [-0.24 , 0.24]
Quintard-2010 959 106 38 957 108 36  10.7% 0.02[-0.44,0.47] -+
Seo-2020 6.73 157 30 6.47 2 30 10.6% 0.14[-0.36 , 0.65] 4
deRuijter-2018 7707 1271 121 7.3711 1.597 103 11.0% 0.23[-0.03, 0.50] f-
Gao-2022 478 0.97 156 4.15 1.36 156 11.0% 0.53[0.31,0.76] -
Maki-Turja-Rostedt-2020 3.14 0.56 17 251 0.64 12 9.9% 1.03[0.24, 1.82] —_—
Park-2021 4.69 0.35 28 3.76 0.7 30 10.4% 1.62[1.02,2.22] —_—
Ghazali-2020 13.83 0.19 69 9.48 0.18 74 4.5% 23.40[20.63, 26.17] »
Total (95% CI) 615 647 100.0% 1.41[0.65, 2.17]
Heterogeneity: Tau* = 1.36; Chi* = 304.42, df = 9 (P < 0.00001); I* = 97%
Test for overall effect: Z = 3.62 (P = 0.0003) 4 2 2 4
Test for subgroup differences: Not applicable Favours no int./not TI Favours Tl
Patient Experimental Control Mean difference Mean difference
outcomes Study or Subgroup  Mean sD Total Mean sD Total Weight 1V, Fixed, 95% CI IV, Fixed, 95% CI
(continuous)
Rantz-2001b 102 42 5 152 6.1 33 01% -5.00[-9.23,-0.77]
Rantz-2001c 10.2 42 5 13.8 7 37 0.1% -3.60[-7.92,0.72] -
vanLieshout-2015 49 1.52 865 48 1.53 631 77.3% 0.10[-0.06,0.26] ]
Gao-2022 -2.76 1.12 156 -3.47 147 156 225% 0.71[0.42,1.00] -
Total (95% CI) 1031 857 100.0%  0.23[0.09,0.37]
Heterogeneity: Chi* = 22.07, df = 3 (P < 0.0001); I* = 86%
e A—
Test for overall effect: Z = 3.25 (P = 0.001) 10 5 5
Test for subgroup differences: Not applicable Favours no int./not TI Favours Tl
Patient Experimental Control 0odds ratio odds ratio
outcomes Study or Subgroup  Events Total Events Total Weight IV, Random, 95% CI 1V, Random, 95% CI
(dichot ous)
(
Bucknall-2022 29 1000 32 1000 16.5% 0.90[0.54 ,1.51] —
Blanco-Mavillard-2021 269 726 280 754 247% 1.00[0.81,1.23] .
Kopke-2012 565 2166 528 2283 263% 1.17[1.02,1.34] -
Middleton-2011 13 483 13 603 10.8% 1.26[0.58 ,2.73] J
Park-2021 5 30 2 27 32% 2.50[0.44  14.12] —
Collins-2021 118 363 31 234 185% 3.15[2.04 , 4.88] .
Total (95% CI) 4768 4901 100.0% 1.34 [0.96 , 1.86]
Total events: 999 886
Heterogeneity: Tau? = 0.10; Chi* = 23.70, df = 5 (P = 0.0002); I* = 79% 001 01 1 0 100
Test for overall effect: Z = 1.73 (P = 0.08) Favours no int./not Tl Favours Tl
Test for subgroup differences: Not applicable
Intention N/A
(continuous)
Attitude N/A
(dichotomous)

c“""fal Experimental Control Odds ratio Odds ratio
!’:?‘:Lt'ce ) Study or Subgroup  Events Total Events Total Weight IV, Random,95% CI IV, Random, 95% CI
t US

VanGaal-2011a 573 1081 673 1020 6.9% 0.58 [0.49, 0.69] -
VanGaal-2011b 74 196 76 196 6.6% 0.96 [0.64 , 1.44] -
Bucknall-2022 1609 1747 1597 1731 6.9% 0.98 [0.76 , 1.25] +
vanLieshout-2015 113 995 81 787 6.8% 1.12[0.83,1.51] o
Fairall-2005 226 1000 193 999 6.9% 1.22[0.98 , 1.51] fo-
Huis-2013 878 1657 950 2065 7.0% 1.32[1.16, 1.51] -
Vélimaki-2022 764 4092 585 4089 7.0% 1.38[1.22, 1.55) -
vonLengerke-2017 73 103 74 116 6.3% 1.38[0.78 , 2.44] S
Kopke-2012 525 1802 423 1868 7.0% 1.40[1.21,1.63] -
Teesing-2020 47 128 23 m 6.2% 2.22[1.24,3.98] —_—
Blanco-Mavillard-2021 101 740 31 739 6.6% 3.61[2.38,5.47] —
Nowalk-2005 591 1534 7 53 5.7% 4.12[1.85,9.18] —_—
Gengiah-2021 33229 35164 26140 32839 7.0% 4.40[4.17 ,4.64] .
Collins-2021 338 374 166 244 6.6% 4.41(2.85,6.83] ——
Middleton-2011 242 522 24 350 6.5% 11.74[7.49, 18.39] —
Total (95% Cl) 51135 47207 100.0% 1.90 [1.23, 2.93] ‘
Total events: 39383 31043
Heterogeneity: Tau? = 0.70; Chi* = 1154.65, df = 14 (P < 0.00001); I* = 99% X 01 1 10 100
Test for overall effect: Z = 2.90 (P = 0.004) Favours no int./not Tl Favours Tl
Test for subgroup differences: Not applicable

Knowledge Experimental Control Std. mean difference Std. mean difference

(continuous) Study or Subgroup  Mean sD Total  Mean sD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Friese-2019 65 16 121 6.9 15 136 21.7%  -0.26[-0.50,-0.01] «
deRuijter-2018 14876  1.242 121 14845  1.109 103 21.5% 0.03[-0.24, 0.29] .
Se0-2020 1063 233 30 92 227 30 19.0% 0.61[0.09, 1.13] -
Lin-2008 159 369 42 787 337 39 196% 1.04[0.58, 1.51] -
Park-2021 1579 063 28 14 164 30 18.3% 1.40[0.82, 1.98] —-
Total (95% Cl) 342 338 100.0% 0.53 [-0.04 ,1.09] »
Heterogeneity: Tau? = 0.37; Chi® = 46.43, df = 4 (P < 0.00001); I = 91%
Test for overall effect: Z = 1.82 (P = 0.07) 4 2 2 4
Test for subgroup differences: Not applicable Favours no int./not TI Favours Tl

Perceived N/A

control

(continuous)

Social norms N/A

(continuous)

Skills N/A

(continuous)

17



Additional file 6. Forest plots all comparisons and outcomes.

Attitude
(continuous)

Experimental Control Std. mean difference Std. mean difference
Study or Subgroup  Mean sD Total Mean sD Total Weight IV, Random, 95% CI IV, Random, 85% CI
deRuijter-2018 4231 0.586 121 4195 0614 103 30.3% 0.06[-0.20, 0.32] I
Se0-2020 6.73 157 30 6.47 2 30 18.1% 0.14[-0.36, 0.65] 24—
Friese-2019 -1.8 05 121 -19 05 136 31.3% 0.20[-0.05,0.44] I
Lin-2008 75.71 5.99 42 70.85 548 39 203% 0.84[0.38,1.29] —-
Total (95% Cl) 314 308 100.0% 0.28 [-0.01, 0.57] ‘

Heterogeneity: Tau? = 0.05; Chi = 8.59, df = 3 (P = 0.04); I?
Test for overall effect: Z = 1.86 (P = 0.06)
Test for subgroup differences: Not applicable

4 2
Favours no int./not Tl

2 4
Favours Tl
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Additional file 6. Forest plots all comparisons and outcomes.

COMPARISON 9: STRATEGIES INCLUDING OPINION LEADERS (OLS) AS COMPARED TO NO INTERVENTION OR STRATEGIES THAT DID NOT INVOLVE OLS

Clinical
practice
(continuous)

Patient
outcomes
(continuous)

Patient
outcomes
(dichotomous)

Intention
(continuous)

Attitude
(dichotomous)

Attitude
(continuous)

Experimental Control Std. mean difference Std. mean difference
Study or Subgroup  Mean SD Total Mean sSD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Noome-2017 4.26 1.09 147 4.36 1.1 84 287% -0.09 [-0.36, 0.18] E
Sayre-2012 21 2.28 53 20.39 243 51 26.5% 0.26 [-0.13, 0.64] ln
Chenoweth-2022 7.31 4.27 13 442 275 12 17.4% 0.77 [-0.05, 1.59] f—
Ahmed-2019 59.6 34.604 184 295 34.182 44 27.4% 0.87[0.53, 1.21] -
Total (95% CI) 397 191 100.0% 0.41[-0.10,0.93] >
Heterogeneity: Tau? = 0.22; Chi* = 20.34, df = 3 (P = 0.0001); I* = 85%
Test for overall effect: Z = 1.58 (P = 0.11) -4 2 2 4
Test for subgroup differences: Not applicable Favours no int./not OLs Favours OLs
N/A

Experimental Control Odds ratio Odds ratio
Study or Subgroup Events Total Events Total Weight IV, Random, 95% CI IV, Random, 95% CI
Seto-1991b 27 ” 27 70 7.4% 0.86[0.44 , 1.68] —
Bucknall-2022 1609 1747 1597 1731 8.5% 0.98[0.76 , 1.25] R
Abraham-2019a 291 1653 400 2550 8.6% 1.15[0.97, 1.36] .
Berry-2022 795 964 818 1026 8.5% 1.20[0.95, 1.50] fe-
Curtis-2011 1840 2238 1766 2238 8.6% 1.24[1.07 ,1.43] -
Abraham-2019¢ 291 1654 436 2984 8.6% 1.25[1.06, 1.47] -
Huis-2013 878 1657 950 2065 8.6% 1.32[1.16,1.51] -
Seto-1991a 40 79 26 69 7.4% 1.70[0.88, 3.27] -
Donati-2020 30 38 27 42 6.2% 2.08[0.76, 5.68] ——
Titler-2009 1 6 0 6 1.6% 3.55[0.12, 105.82] _—
Koh-2009 21 21 17 18 1.7% 369([0.14,96.22] _
Gengiah-2021 33229 35164 26140 32839 8.7% 4400417 ,464] .
Marcantonio-2010 30 74 6 46 6.3% 4.55[1.71,12.06] —_—
Middleton-2011 242 522 24 350 8.1% 11.74[7.49 ,18.39] —
Lacko-1999 6 6 0 2 1.1% 65.00[0.99, 4259.47]
Total (95% CI) 45900 46036 100.0% 1.96 [1.22,3.14] ‘
Total events: 39330 32234
Heterogeneity: Tau® = 0.67; Chi* = 90961, df = 14 (P < 0.00001); I* = 98% 001 01 1 10 100

Test for overall effect: Z = 2.79 (P = 0.005)
Test for subgroup differences: Not applicable

Favours no int /not OLs Favours OLs

N/A

N/A

N/A

Clinical Experimental Control Odds ratio Odds ratio
practice Study or Subgroup Events Total Events Total Weight IV, Random, 95% CI IV, Random, 95% CI
(dichot: ous)
Seto-1991b 27 7 27 70 7.4% 0.86 [0.44 , 1.68] —
Bucknall-2022 1609 1747 1597 1731 8.5% 0.98 [0.76 , 1.25] -+
Abraham-2019a 291 1653 400 2550 8.6% 1.15[0.97 , 1.36] .
Berry-2022 795 964 818 1026 8.5% 1.20[0.95, 1.50] te-
Curtis-2011 1840 2238 1766 2238 8.6% 1.24[1.07 , 1.43] -
Abraham-2019¢c 291 1654 436 2984 8.6% 1.25[1.06, 1.47] -
Huis-2013 878 1657 950 2065 8.6% 1.32[1.16, 1.51] -
Seto-1991a 40 79 26 69 7.4% 1.70[0.88 , 3.27] be
Donati-2020 30 38 27 42 6.2% 2.08[0.76 , 5.68] ——
Titler-2009 1 6 0 6 1.6%  3.55[0.12, 105.82] e ey
Koh-2009 21 21 17 18 1.7% 3.69[0.14 , 96.22] J—
Gengiah-2021 33229 35164 26140 32839 8.7% 4.40[4.17 ,4.64] .
Marcantonio-2010 30 74 6 46 6.3% 4.55[1.71,12.06] —_—
Middleton-2011 242 522 24 350 8.1% 11.74 [7.49, 18.39] —_
Lacko-1999 6 6 0 2 1.1% 65.00 [0.99 , 4259.47]
Total (95% ClI) 45900 46036 100.0% 1.96 [1.22, 3.14] ‘
Total events: 39330 32234
Heterogeneity: Tau? = 0.67; Chi* = 909.61, df = 14 (P < 0.00001); I* = 98% 001 o1 1 0 100
Test for overall effect: Z = 2.79 (P = 0.005) Favours no int./not OLs Favours OLs
Test for p di : Not
Knowledge Experimental Control Std. mean difference Std. mean difference

(continuous)

Perceived
control
(continuous)

Social norms
(continuous)

Skills
(continuous)

Study or Subgroup  Mean sD Total Mean sD Total Weight IV, Random, 95% CI IV, Random, 95% CI

Johnston-2007 312 42 17 313 517 25 148% -0.02[-0.64, 0.60]
Noome-2017 073 0849 147 071 0.825 84 T781% 0.02[-0.24,0.29]
Koh-2009 10.3 18 1" 98 18 9 72% 0.27[-0.62, 1.15]
Total (95% CI) 178 118 100.0% 0.03 [-0.20, 0.27]
Heterogeneity: Tau? = 0.00; Chiz = 0.30, df = 2 (P = 0.86); I*= 0%
Test for overall effect: Z = 0.29 (P = 0.78) 5 3 3
Test for subgroup differences: Not applicable Favours no int./not OLs Favours OLs
N/A
N/A
N/A
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