Study or Subgrou
1.4.1 knowledge
Aleman 2011
Alnabelsi 2015
Bhatti 2011
Bjaenr 2013
BOWDISH 2003
Chao 2012
Clement 2012
DENNIS 2003
Farahman 2016
Hu 2016
Moazami 2014
Morente 2013
Nicklen 2017
Peine 2016
Phadtare 2009
Porter 2014
Portero 2013
Pusponegoro 2015
RAUPACH 2009
Solomon 2004
Subramanian 2012
Taradi 2005
Yeung 2012
Subtotal (95% CI)

Supplementary

Online Control
Mean SD_Total Mean
6.57 069 15 6.52 0.96
896 1407 25 86.4 15.47
1913 3.476 75 18.23 4.159
94.3 6.734 pal 933 6.253
79.08 12,68 56 78.51 9.44
127 44 111 1.2 45
29 11 # 28 0.9
88.47647 442133 17 87.01176 5.345078
125 198 60 126 1.94
14.2 28 49 139 34
2245 441 15 19.25 5.11
15.83 252 30 11.6 2.39
9 0.5 19 10 0.75
17.23 221 61 14.37 276
753 14.21 24 47.27 14.64
407 45 M 407 48
24.4 62 7 21.2 5.4
16.95 3178 39 16.88 2575
319 72 72 317 75
4.88 2 17 442 1.08
86.7 2 15 61.7 2
25.81 066 37 22.08 0.67
427 105 43 41 11.6
984

Heterogeneity: Tau®= 0.73; Chi*= 314.58, df= 22 (P < 0.00001), F=93%
Test for overall effect: Z= 3.30 (P = 0.0010)

1.4.2 skills
Assadi 2003
Brettle 2013
Chittenden 2013
Farahman 2016
Kaltman 2018
Subtotal (95% CI)

20.24 083
17714 2.2372
29 1:1
16.5 1.96

4 1.55

41 18.05 1.86

35 22286 1.98651

41 28 09

60 123 222

60 323 1.86
237

Heterogeneity: Tau®= 0.82; Chi*= 65.60, df= 4 (P < 0.00001); IF= 94%
Test for overall effect: Z=1.84 (P =0.07)

Total (95% Cl)

1221

Heterogeneity: Tau®= 0.74; Chi*= 393.13, df= 27 (P < 0.00001); F= 93%
Test for overall effect: Z= 3.80 (P = 0.0001)
Test for subaroun differences: Chi*=0.09. df=1 (P = 0.76). F= 0%
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21
56
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33
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60
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20
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55
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69
43
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7
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40
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60
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SD_Total Weight

Std. Mean Difference

IV, Random, 95% CI

Std. Mean Difference
IV, Random, 95% CI

3.5%
3.6%
3.9%
3.6%
3.8%
3.9%
3.7%
3.5%
3.8%
3.8%
3.4%
3.6%
3.4%
3.8%
3.4%
3.9%
3.8%
3.7%
3.9%
3.4%
0.8%
3.3%
3.8%
81.3%

3.7%
3.7%
3.7%
3.8%
3.8%
18.7%

100.0%

0.06 [-0.58, 0.69)
0.21 [-0.34,0.77)
0.23 [-0.09, 0.56)
0.15 [-0.45, 0.76)
0.05 [-0.32, 0.42)
0.34 [0.01, 0.66]
0.10 [-0.36, 0.56)
0.29 [-0.38, 0.97)
-0.05 [-0.41,0.31)
0.10 [-0.30, 0.49)
0.65 [-0.04,1.34]
1.7111.17,2.26)
-1.54 [-2.27,-0.80)
1.14(0.75,1.54]
1.91[1.22, 2.60)
0.00 -0.33,0.33)
054 0.15,0.92)
0.02 [-0.43, 0.48)
0.03 [-0.30, 0.35)
0.27 [-0.48,1.01)
1216 (8.78, 15.54]
5.56 [4.75, 6.37)
0.15[-0.29, 0.60]
0.63[0.26, 1.00]

1.51(1.02,2.01)
-0.21 [-0.68, 0.26)
0.10 [-0.36, 0.56)
1.99 [1.55, 2.43)
0.46 [0.05, 0.86]
0.77 [-0.05, 1.59]

0.66 [0.32, 0.99]

-10

5 5 10

Favours [experimental] Favours [control]

Figure S1 Subgroup analysis on study outcome of online vs. offline education on knowledge and skills acquisitions at the post-test levels.
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Study or Subgrou
1.3.1 Developed
Aleman 2011
Alnabelsi 2015
Bhatti 2011
Bjaenr 2013
BOWDISH 2003
Brettle 2013
Chao 2012
Chittenden 2013
Clement 2012
DENNIS 2003
Hu 2016
Kaltman 2018
Morente 2013
Nicklen 2017
Peine 2016
Phadtare 2009
Porter 2014
Portero 2013
RAUPACH 2009
Solomon 2004
Subramanian 2012
Yeung 2012
Subtotal (95% CI)

Online

Mean

6.57
896
19.13
943
79.08
1.7714
127
29
358
88.47647
142
4
15.83
9
17.23
753
40.7
244
319
488
86.7
427

face-to-face
SD_Total Weight

SD Total Mean
069 15 6.52
14.07 25 86.4
3.476 75 18.23
6734 21 933
1268 56 78.51
22372 35 22286
44 111 11.2
11 41 28
118 71 3.9
442133 17 87.01176
28 49 139
155 60 3.23
252 30 11.6
05 19 10
2.1 61 14.37
1421 24 47.27
45 7 407
6.2 7 21.2
72 72 3.7
2 47 4.42
2 15 61.7
105 43 41
999

0.96
15.47
4.159
6.253

9.44

1.98651
45

09

0.99
5.345078
3.4

1.86

239

075

276
14.64

48
5.4
75
1.08
2
1.6

Heterogeneity: Tau®= 0.35; Chi*= 163.03, df= 21 (P < 0.00001); F=87%
Test for overall effect: Z=2.44 (P=0.01)

1.3.2 Developing
Assadi 2003
Farahman 2016
Moazami 2014
Pusponegoro 2015
Taradi 2005
Subtotal (95% Cl)

20.24

125
2245
16.95
2581

0.83
1.98
4.41
3178
0.66

41
60
15
39
37
192

18.05

126
19.25
16.88
22.08

1.86
1.94
5.11
2575
0.67

Heterogeneity: Tau®= 2.93; Chi*= 173.46, df= 4 (P < 0.00001);, F=98%
Test for overall effect: Z=1.94 (P = 0.05)

Total (95% CI)

1191

Heterogeneity: Tau?= 0.67; Chi*= 354.22, df= 26 (P < 0.00001); F= 93%
Test for overall effect: Z= 3.44 (P = 0.0006)
Test for subaroun differences: Chi*=2.19.df=1 (P=0.14). F= 54.4%

26
25
73
2
56
35
56
33
59
17
51
39
43
19
55
24
69
43
il
12
15
35
877

40
60
20
36
84
240
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Std. Mean Difference
IV, Random, 95% ClI

Std. Mean Difference

IV, Random, 95% CI

36%
3.8%
4.0%
37%
4.0%
3.9%
4.0%
3.9%
4.0%
36%
4.0%
3.9%
3.8%
35%
4.0%
3.5%
4.0%
4.0%
4.0%
35%
0.8%
3.9%
81.4%

3.8%
4.0%
3.6%
3.9%
3.4%
18.6%

100.0%

0.06 [-0.58, 0.69)
0.21 10.34,0.77)
0.23 -0.09, 0.56)
0.15 [-0.45, 0.76)
0.05-0.32,0.42)
-0.21 [-0.68, 0.26)
0.34 [0.01, 0.66]
0.10 [-0.36, 0.56)
-0.29 [-0.64, 0.06)
0.29 -0.38, 0.97)
0.10 [0.30, 0.49)
0.46 [0.05, 0.86]
1.71(1.17,2.26]
-1.54 [-2.27,-0.80)
1.14[0.75,1.54]
1.91[1.22, 2.60]
0.00 [0.33,0.33)
0.54 (0.15,0.92]
0.03 [-0.30, 0.35)
0.27 [-0.48,1.01]
1216 [8.78, 15.54]
0.15 [-0.28, 0.60]
0.34[0.07, 0.61]

1.51(1.02, 2.01]
-0.05 [-0.41,0.31)
0.65 [-0.04,1.34]
0.02 [-0.43, 0.48)

5.56 [4.75, 6.37]
1.51[-0.01, 3.03]

0.58[0.25, 0.91]

|
Tl
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Favours [experimental] Favours [control]

Figure S2 Subgroup analysis on country of online vs. offline education on knowledge and skills acquisitions at the post-test levels.
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Std. Mean Difference

IV. Random, 95% CI

Std. Mean Difference
IV. Random, 95% CI

Online face-to-face
Study or Subgroup Mean SD_Total Mean SD_Total Weight
1.2.1 Medical students
Alnabelsi 2015 896 1407 25 86.4 1547 25 38%
Assadi 2003 20.24 083 41 18.05 186 40 3.8%
Bhatti 2011 1913 3476 75 18.23 4159 73 4.0%
BOWDISH 2003 79.08 1268 56 78.51 944 56  4.0%
Chao 2012 127 44 111 11.2 45 56  4.0%
Chittenden 2013 29 1.1 41 28 09 33 39%
DENNIS 2003 88.47647 4.42133 17 87.01176 5.345078 17 3.6%
Farahman 2016 125 198 60 126 1.94 60 4.0%
Hu 2016 142 28 49 139 34 51 40%
Kaltman 2018 4 1.55 60 3.23 1.86 39 3.9%
Moazami 2014 22.45 4.41 15 19.25 5.1 20 36%
Nicklen 2017 9 0.5 19 10 0.75 19 35%
Peine 2016 17.23 221 61 14.37 2.76 55 4.0%
Portero 2013 244 6.2 7 21.2 54 43 4.0%
Pusponegoro 2015 16.95 3178 39 16.88 2575 36 3.9%
RAUPACH 2008 319 7.2 72 N7 75 7 4.0%
Solomon 2004 4.88 2 17 4.42 1.08 12 35%
Subramanian 2012 86.7 2 15 61.7 2 15 08%
Taradi 2005 2581 066 37 22.08 067 84 34%
Yeung 2012 427 105 43 41 116 35 39%
Subtotal (95% CI) 924 840 73.4%
Heterogeneity: Tau®= 0.74; Chi*= 286.80, df= 19 (P < 0.00001); F= 93%
Test for overall effect. Z=3.10 (P = 0.002)
1.2.2 Nurse students
Aleman 2011 6.57 069 15 6.52 096 26 3.6%
Bjaenr 2013 943 6734 21 933 6253 21 37%
Brettle 2013 17714 22372 35  2.2286 1.98651 35 3.9%
Clement 2012 3.58 119 7 39 0.99 59 4.0%
Morente 2013 15.83 252 30 1.6 239 43 3.8%
Subtotal (95% CI) 172 184  19.0%
Heterogeneity: Tau®= 0.58; Chi*= 39.86, df = 4 (P < 0.00001); F= 90%
Test for overall effect: Z=0.76 (P = 0.45)
1.2.3 Others
Phadtare 2009 753 14.21 24 47.27 14.64 24 35%
Porter 2014 407 45 7 407 48 69 4.0%
Subtotal (95% Cl) 95 93 7.6%
Heterogeneity: Tau®= 1.75; Chi*= 23.82, df= 1 (P < 0.00001); F= 96%
Test for overall effect: Z= 0.97 (P = 0.33)
Total (95% CI) 1191 1117 100.0%

Heterogeneity: Tau®= 0.67; Chi*= 354.22, df= 26 (P < 0.00001); F= 93%
Test for overall effect: Z= 3.44 (P = 0.0006)
Test for subaroun differences: Chi*= 0.91. df= 2 (P = 0.63). F=0%
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0.21 [0.34,0.77)
151 [1.02, 2.01]
0.23 [-0.09, 0.56)
0.05 [-0.32,0.42)
0.34 [0.01, 0.66]
0.10 [-0.36, 0.56)
0.29 [-0.38, 0.97)
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0.65 [-0.04,1.34]
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5.56 [4.75, 6.37]
0.15 [-0.29, 0.60)
0.64 [0.23, 1.04]
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0.15 [-0.45, 0.76)
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-0.29 [-0.64, 0.06]
1.71 117, 2.26]
0.27[-0.43, 0.98]
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Figure S3 Subgroup analysis on participant of online vs. offline education on knowledge and skills acquisitions at the post-test levels.
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Online Control Std. Mean Difference Std. Mean Difference

_Studyor Subgroup  Mean  SD Total Mean  SD Total Weight IV.Random, 95% Cl IV, Random, 95% CI
1.8.1 post-test only
BOWDISH 2003 7908 1268 56 78.51 944 56  4.0% 0.05[-0.32,0.42) =IF
Chittenden 2013 29 1.1 41 28 09 33 39% 0.10 [-0.36, 0.56) =
Clement 2012 358 119 7 39 099 53 4.0% -0.29 [-0.64, 0.06) =
DENNIS 2003 88.47647 442133 17 87.01176 5345078 17 3.6% 0.29 [-0.38, 0.97) T
Farahman 2016 125 198 60 126 194 60 4.0% -0.05 [-0.41,0.31) Bl
Hu 2016 14.2 28 49 139 34 51 40% 0.10[-0.30, 0.49) T
Kaltman 2018 4 155 60 323 186 39  39% 0.46 [0.05, 0.86) ~
Moazami 2014 2245 441 15 19.25 5.1 20 36% 0.65 [-0.04,1.34] [~
Nicklen 2017 9 05 19 10 075 19  35% -1.54 [-2.27,-0.80] =
Phadtare 2009 753 1421 24 47.27 1464 24 35% 1.91[1.22, 2.60] =
Porter 2014 40.7 45 M 40.7 48 69 4.0% 0.00[-0.33,0.33] T
Portero 2013 24.4 62 N 21.2 54 43 4.0% 0.54[0.15,0.92) ~
RAUPACH 2009 319 72 72 317 75 71 40% 0.03 [-0.30, 0.35) T
Solomon 2004 4.88 2 17 442 108 12 35% 0.27 [-0.48,1.01) T
Taradi 2005 2581 066 37 22.08 067 84 34% 5.56 [4.75, 6.37) =
Yeung 2012 427 105 43 4 116 35 39% 0.15[-0.29, 0.60] T
Subtotal (95% Cl) 723 692 60.7% 0.47 [0.03, 0.92] .

Heterogeneity: Tau®= 0.75; Chi*= 23213, df= 15 (P < 0.00001); F= 94%
Test for overall effect: Z= 2.09 (P = 0.04)

1.8.2 pretest/post-test

Aleman 2011 6.57 069 15 6.52 096 26 36% 0.06 [-0.58, 0.69] N i
Alnabelsi 2015 896 1407 25 86.4 1547 25 38% 0.21[-0.34,0.77] El
Assadi 2003 20.24 083 # 18.05 186 40 38% 1.51[1.02,2.01) -
Bhatti 2011 1813 3476 75 18.23 4159 73 4.0% 0.23[-0.09, 0.56) I~
Bjaenr 2013 943 6.734 2 933 6253 21 37% 0.15[-0.45, 0.76] T
Brettle 2013 1.7714 22372 35 22286 1.98651 35 39% -0.21 [-0.68, 0.26) T
Chao 2012 127 44 1M 1.2 45 56 4.0% 0.34[0.01, 0.66] I~
Morente 2013 15.83 252 30 116 239 43 38% 1.71[1.17,2.26) =
Peine 2016 17.23 221 61 14.37 276 55 4.0% 1.14[0.75,1.54) i
Pusponegoro 2015 1695 3178 39 16.88 2575 36 39% 0.02 [-0.43, 0.48] i
Subramanian 2012 86.7 2 15 61.7 2 15 08% 1216 (8.78,15.54] —
Subtotal (95% Cl) 468 425  39.3% 0.73[0.23,1.23] *

Heterogeneity: Tau®= 0.59; Chi*=111.68, df= 10 (P < 0.00001); F=91%
Test for overall effect: Z= 2.87 (P = 0.004)

Total (95% Cl) 1191 1117 100.0% 0.58 [0.25, 0.91] ]
Heterogeneity: Tau®= 0.67; Chi*= 354.22, df= 26 (P < 0.00001); F=93% t
Test for overall effect: Z= 3.44 (P = 0.0006)

Testfor subaroun differences: Chi*= 0.56. df=1 (P = 0.46). F= 0%
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Figure S4 Subgroup analysis on study design of online vs. offline education on knowledge and skills acquisitions at the post-test levels.
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Study or Subgrou
1.9.1RCT
Aleman 2011
Alnabelsi 2015
Bhatti 2011
Bjaenr 2013
Brettle 2013
Chittenden 2013
Clement 2012
DENNIS 2003

Hu 2016

Kaltman 2018
Moazami 2014
Morente 2013
Nicklen 2017
Peine 2016
Phadtare 2009
Porter 2014
Pusponegoro 2015
RAUPACH 2009
Solomon 2004
Subramanian 2012
Yeung 2012
Subtotal (95% CI)

Online Offline
Mean SD_Total Mean
6.57 0.69 15 6.52 0.96
896 1407 25 86.4 15.47
1913 3476 75 18.23 4.159
943 6734 2 933 6.253
17714 22372 35 22286 1.98651
29 11 41 28 09
3.58 119 7 3.9 0.99
88.47647 4.42133 17 87.01176 5.345078
14.2 28 49 139 34
4 1.55 60 3.23 1.86
2245 4.41 15 19.25 5.11
15.83 252 30 116 239
9 05 19 10 0.75
17.23 221 61 14.37 2.76
753 1421 24 47.27 14.64
40.7 45 M 40.7 438
1695 3178 39 16.88 2575
319 72 72 3.7 7.5
488 2 17 442 1.08
86.7 2 15 61.7 2
427 105 43 41 1.6
815

Heterogeneity: Tau®= 0.41; Chi*= 161.68, df= 20 (P < 0.00001); F= 88%
Test for overall effect: Z= 2.29 (P = 0.02)

1.9.2 non-RCT
Assadi 2003
BOWDISH 2003
Chao 2012
Farahman 2016
Portero 2013
Taradi 2005
Subtotal (95% CI)

20.24 0.83
79.08 1268
127 4.4
125 1.98
244 6.2
2581 0.66

41 18.05 1.86

56 78.51 9.44
111 11.2 45

60 126 1.94

7 212 5.4

37 22.08 0.67
376

Heterogeneity: Tau®=1.54; Chi*= 180.53, df= 5 (P < 0.00001); F=97%
Test for overall effect: Z=2.45 (P =0.01)

Total (95% CI)

1191

Heterogeneity: Tau®= 0.67; Chi*= 354.22, df = 26 (P < 0.00001); F=93%
Test for overall effect: Z= 3.44 (P = 0.0006)
Test for subaroun differences: Chi*= 2.87. df=1 (P=0.09). F=65.1%
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Std. Mean Difference
IV, Random, 95% ClI

3.6%
3.8%
4.0%
3.7%
3.9%
3.9%
4.0%
3.6%
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3.9%
3.6%
3.8%
3.5%
4.0%
3.5%
4.0%
3.9%
4.0%
3.5%
0.8%
3.9%
76.8%

3.8%
4.0%
4.0%
4.0%
4.0%
3.4%
23.2%

100.0%

0.06 [-0.58, 0.69]
0.2110.34,0.77)
0.23 -0.09, 0.56)
0.15 [-0.45, 0.76)
-0.21 [-0.68, 0.26)
0.10 [-0.36, 0.56)
-0.29 [-0.64, 0.06)
0.29 -0.38, 0.97]
0.10 [-0.30, 0.49)

0.46 [0.05, 0.86]
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0.35 [0.05, 0.66]
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Figure S5 Subgroup analysis on study type of online vs. offline education on knowledge and skills acquisitions at the post-test levels.

https://dx.doi.org/10.21037/jxym-22-3



