Multimedia Appendix 4
Trial sequential, leave-one-out, subgroup and meta-regression analyses

[bookmark: _GoBack]Figure S1: Trial sequential analysis for knowledge
[image: 知识]





Figure S2: Leave-one-out analysis for knowledge
[image: 屏幕截图 2024-08-07 213248]



Figure S3: Subgroup analyses for knowledge
a)
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b)
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c)
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Subgroup analysis by a) discipline (medicine; nursing), b) level (undergraduate; non-undergraduate) and c) comparison (mannequin; real person).


Figure S4: Trial sequential analysis for procedural skills
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Figure S5: Leave-one-out analysis for procedural skills
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Figure S6: Subgroup analyses for procedural skills
a)
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b)
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c)
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Subgroup analysis by a) discipline (medicine; nursing), b) level (undergraduate; non-undergraduate) and c) comparison (mannequin; real person).
Figure S7: Trial sequential analysis for clinical reasoning
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Figure S8: Leave-one-out analysis for clinical reasoning
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Figure S9: Subgroup analyses for clinical reasoning
a)
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b)
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c)
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Subgroup analysis by a) discipline (medicine; nursing), b) level (undergraduate; non-undergraduate) and c) comparison (mannequin; real person).

Figure S10: Trial sequential analysis for communication skills
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Figure S11: Leave-one-out analysis for communication skills
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Figure S12: Subgroup analysis for communication skills
a)
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b)
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Subgroup analysis by a) discipline (medicine; nursing) and b) level (undergraduate; non-undergraduate).




















Table S1. Univariate random-effects meta-regression models by various covariates

	Outcome
	Covariate
	β
	95% lower
	95% upper
	P-value

	Knowledge
	Year of publication
	0.01
	-0.10
	0.11
	0.92

	
	Age of participants
	-0.05
	-0.14
	0.04
	0.29

	
	Discipline: Nursing
	0.27
	-0.55
	1.09
	0.52

	
	Level: Undergraduate
	0.58
	-0.19
	1.35
	0.14

	
	Comparison: Real person
	-0.25
	-1.15
	0.64
	0.58

	Procedural skills
	Year of publication
	-0.01
	-0.08
	0.05
	0.71

	
	Age of participants
	0.05
	-0.05
	0.14
	0.33

	
	Discipline: Nursing
	-0.60
	-1.29
	0.08
	0.08

	
	Level: Undergraduate
	-0.25
	-1.03
	0.52
	0.52

	
	Comparison: Real person
	0.19
	-0.54
	0.92
	0.61

	Clinical reasoning
	Year of publication
	0.08
	-0.00
	0.17
	0.06

	
	Age of participants
	-0.02
	-0.19
	0.15
	0.81

	
	Discipline: Nursing
	-0.05
	-1.36
	1.26
	0.94

	
	Level: Undergraduate
	-0.27
	-1.77
	1.23
	0.72

	
	Comparison: Real person
	0.53
	-0.59
	1.65
	0.35

	Communication skills
	Year of publication
	0.09
	0.01
	0.16
	0.02

	
	Age of participants
	-0.07
	-0.75
	0.61
	0.84

	
	Discipline: Nursing
	0.88
	-0.89
	2.66
	0.33

	
	Level: Undergraduate
	-1.05
	-3.10
	1.00
	0.32

	
	Comparison: Real person
	—
	—
	—
	—
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Total (95% CI) 188 215 100.0% 0.08 [-0.30; 0.47] ¥
Heterogeneity: Tau’ = 0.2350; Chi’ = 24.02, df = 8 (P < 0.01); = 67%
Test for subgroup differences: Chi*=2.42, df=1 (P=0.12) -15-1-050 05 1 15
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Study or Virtual  Mannequin / Real Std. Mean Difference Std. Mean Difference

Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Pamela, 2010 16.71 3.0400 7 18.50 2.6200 8 75% -0.60[-1.64; 0.45] —— @ —1—
Ulrike, 2019 (Real Person) 36.00 4.7600 93494 47200 17 9.6% 0.22[-0.59; 1.03] —
Tayyaba, 2024 16.30 3.1900 23 16.39 3.0100 23 12.1% -0.03[-0.61; 0.55] i
Aylin, 2012 60.72 82100 41 59.28 7.9900 41 13.8% 0.18[-0.26; 0.61] —f—
Jan, 2013 42.90 16.2000 15 29.50 16.9000 16 10.4% 0.79[0.05; 1.52] —
Shelley, 2016 412 15400 27 480 1.1900 28 12.6% -0.49[-1.03; 0.05] —
Katie, 2018 82.16 11.7600 37 79.82 17.6300 44 13.7% 0.15[-0.29; 0.59] ——
José, 2019 1247 15700 21 10.51 1.8900 21 11.3% 1.11[0.45; 1.76] —i—
Ulrike, 2019 (Mannequin) 36.00 4.7600 8 40.65 52300 17 89% -0.88[-1.76;-0.00] — & —
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Total (95% CI) 188 215 100.0% 0.08 [-0.30; 0.47] ¥

Heterogeneity: Tau’ = 0.2350; Chi’ = 24.02, df = 8 (P < 0.01); = 67%
Test for subgroup differences: chi® 1(P=0.56) -15-1-050 05 1 15
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