Table S1. Inter-rater agreement for manually scored evaluation domains.
This table presents inter-rater agreement for safety, accuracy, empathy, DISCERN, EQIP, JAMA benchmark criteria, and GQS across 260 question–model response pairs rated by five independent raters. Fleiss’ kappa was used for the binary safety outcome, whereas ICC(2,1) was used for ordinal or continuous manually scored outcomes.
	Metric
	Agreement index
	Estimate
	95% CI
	P value
	Complete items
	No. of raters
	Note

	Safety
	Fleiss' kappa
	0.850
	0.758-0.920
	<0.001
	260
	5
	Primary agreement index for Safety; 95% CI based on 3000 nonparametric bootstrap resamples. A negative lower CI may occur when unsafe outcomes are extremely sparse because kappa can theoretically be below 0; this does not by itself indicate a coding error.

	Accuracy
	ICC(2,1)
	0.876
	0.854-0.896
	<0.001
	260
	5
	Two-way random-effects, absolute-agreement, single-measure ICC.

	Empathy
	ICC(2,1)
	0.877
	0.855-0.897
	<0.001
	260
	5
	Two-way random-effects, absolute-agreement, single-measure ICC.

	DISCERN
	ICC(2,1)
	0.894
	0.875-0.912
	<0.001
	260
	5
	Two-way random-effects, absolute-agreement, single-measure ICC.

	EQIP
	ICC(2,1)
	0.839
	0.810-0.864
	<0.001
	260
	5
	Two-way random-effects, absolute-agreement, single-measure ICC.

	JAMA
	ICC(2,1)
	0.890
	0.869-0.908
	<0.001
	260
	5
	Two-way random-effects, absolute-agreement, single-measure ICC.

	GQS
	ICC(2,1)
	0.861
	0.837-0.884
	<0.001
	260
	5
	Two-way random-effects, absolute-agreement, single-measure ICC.


Note: Safety was assessed using Fleiss' kappa. Accuracy, Empathy, DISCERN, EQIP, JAMA and GQS were assessed using ICC(2,1).

Table S2. Pairwise McNemar comparisons of safety across five chatbot models.
This table reports pairwise model comparisons for the binary safety outcome across 52 matched question pairs per model comparison, including safe-rate differences, bootstrap 95% confidence intervals, discordant pair counts, matched odds ratios, and Benjamini–Hochberg-adjusted P values.
	Comparison
	N pairs
	Safe rate difference, %
	Safe rate difference 95% CI
	Safe to unsafe, n
	Unsafe to safe, n
	Matched OR
	Matched OR 95% CI
	Adjusted P
	Note

	ChatGPT vs Gemini
	52
	-1.92
	-7.69-3.85
	1
	2
	0.50
	0.05-5.51
	1.000
	Pairwise McNemar test

	ChatGPT vs Copilot
	52
	0.00
	-7.69-7.69
	2
	2
	1.00
	0.14-7.10
	1.000
	Pairwise McNemar test

	ChatGPT vs DeepSeek
	52
	1.92
	-7.69-11.54
	4
	3
	1.33
	0.30-5.96
	1.000
	Pairwise McNemar test

	ChatGPT vs Doubao
	52
	1.92
	-7.69-11.54
	4
	3
	1.33
	0.30-5.96
	1.000
	Pairwise McNemar test

	Gemini vs Copilot
	52
	1.92
	-3.85-7.74
	2
	1
	2.00
	0.18-22.06
	1.000
	Pairwise McNemar test

	Gemini vs DeepSeek
	52
	3.85
	-3.89-13.46
	4
	2
	2.00
	0.37-10.92
	1.000
	Pairwise McNemar test

	Gemini vs Doubao
	52
	3.85
	-3.85-11.54
	3
	1
	3.00
	0.31-28.84
	1.000
	Pairwise McNemar test

	Copilot vs DeepSeek
	52
	1.92
	-9.62-13.46
	5
	4
	1.25
	0.34-4.66
	1.000
	Pairwise McNemar test

	Copilot vs Doubao
	52
	1.92
	-5.77-9.62
	3
	2
	1.50
	0.25-8.98
	1.000
	Pairwise McNemar test

	DeepSeek vs Doubao
	52
	0.00
	-7.69-7.69
	2
	2
	1.00
	0.14-7.10
	1.000
	Pairwise McNemar test


Note: Pairwise comparisons were performed using McNemar tests with Benjamini-Hochberg correction. Safe-rate differences and their bootstrap 95% CIs are reported.

Table S3. Significant pairwise comparisons for non-binary evaluation outcomes.This table summarizes significant paired Wilcoxon signed-rank comparisons for non-binary evaluation outcomes, including accuracy, empathy, DISCERN, EQIP, JAMA benchmark scores, GQS, and readability indices. Paired mean and median differences, bootstrap 95% confidence intervals, rank-biserial correlations, and Benjamini–Hochberg-adjusted P values are reported. Only significant comparisons are shown.
	Metric
	Comparison
	N pairs
	Mean difference
	Mean difference 95% CI
	Median difference
	Median difference 95% CI
	Rank-biserial correlation
	Rank-biserial 95% CI
	Adjusted P

	Accuracy
	ChatGPT vs Gemini
	52
	-0.77
	-0.90--0.63
	-1.00
	-1.00--0.80
	-0.988
	-1.000--0.954
	<0.001

	Accuracy
	ChatGPT vs Copilot
	52
	-0.58
	-0.74--0.42
	-0.90
	-1.00--0.20
	-0.848
	-0.977--0.639
	<0.001

	Accuracy
	ChatGPT vs DeepSeek
	52
	-0.63
	-0.78--0.46
	-0.80
	-1.00--0.70
	-0.833
	-1.000--0.588
	<0.001

	Accuracy
	ChatGPT vs Doubao
	52
	0.40
	0.26-0.56
	0.20
	0.00-0.50
	0.890
	0.729-0.983
	<0.001

	Accuracy
	Gemini vs Copilot
	52
	0.18
	0.02-0.34
	0.00
	0.00-0.00
	0.500
	0.069-0.852
	0.039

	Accuracy
	Gemini vs Doubao
	52
	1.17
	1.02-1.32
	1.00
	1.00-1.10
	1.000
	1.000-1.000
	<0.001

	Accuracy
	Copilot vs Doubao
	52
	0.98
	0.83-1.14
	1.00
	1.00-1.00
	0.981
	0.938-0.998
	<0.001

	Accuracy
	DeepSeek vs Doubao
	52
	1.03
	0.83-1.20
	1.00
	0.80-1.00
	0.922
	0.800-1.000
	<0.001

	Empathy
	ChatGPT vs DeepSeek
	52
	-0.27
	-0.42--0.11
	0.00
	-0.40-0.00
	-0.557
	-0.824--0.225
	0.007

	Empathy
	ChatGPT vs Doubao
	52
	0.46
	0.27-0.65
	0.20
	0.00-0.90
	0.753
	0.505-0.918
	<0.001

	Empathy
	Gemini vs Copilot
	52
	-0.21
	-0.40--0.02
	0.00
	-0.30-0.00
	-0.425
	-0.727--0.081
	0.036

	Empathy
	Gemini vs DeepSeek
	52
	-0.28
	-0.47--0.08
	0.00
	-0.80-0.00
	-0.486
	-0.795--0.131
	0.021

	Empathy
	Gemini vs Doubao
	52
	0.45
	0.29-0.63
	0.20
	0.00-1.00
	0.770
	0.529-0.931
	<0.001

	Empathy
	Copilot vs Doubao
	52
	0.66
	0.48-0.85
	1.00
	0.20-1.00
	0.888
	0.714-0.991
	<0.001

	Empathy
	DeepSeek vs Doubao
	52
	0.73
	0.56-0.91
	1.00
	0.60-1.00
	0.934
	0.826-0.989
	<0.001

	DISCERN
	ChatGPT vs Gemini
	52
	-4.23
	-6.02--2.43
	-3.20
	-5.40--2.10
	-0.656
	-0.853--0.419
	<0.001

	DISCERN
	ChatGPT vs Copilot
	52
	-4.31
	-6.19--2.58
	-4.20
	-7.20--1.80
	-0.635
	-0.835--0.382
	<0.001

	DISCERN
	ChatGPT vs DeepSeek
	52
	-4.13
	-5.73--2.35
	-4.30
	-5.80--3.40
	-0.666
	-0.897--0.412
	<0.001

	DISCERN
	ChatGPT vs Doubao
	52
	7.23
	5.47-8.99
	6.60
	5.00-7.60
	0.894
	0.733-0.996
	<0.001

	DISCERN
	Gemini vs Doubao
	52
	11.47
	9.62-13.34
	11.30
	9.40-12.90
	0.969
	0.902-1.000
	<0.001

	DISCERN
	Copilot vs Doubao
	52
	11.55
	9.97-13.18
	11.50
	8.70-14.00
	0.991
	0.964-1.000
	<0.001

	DISCERN
	DeepSeek vs Doubao
	52
	11.37
	9.33-13.43
	12.00
	9.60-13.20
	0.957
	0.884-0.993
	<0.001

	EQIP
	ChatGPT vs Copilot
	52
	-3.73
	-7.21--0.15
	-4.50
	-6.00-0.00
	-0.355
	-0.635--0.044
	0.044

	EQIP
	ChatGPT vs DeepSeek
	52
	-5.67
	-8.44--2.96
	-6.00
	-8.50--1.50
	-0.601
	-0.815--0.329
	<0.001

	EQIP
	ChatGPT vs Doubao
	52
	8.90
	5.29-12.65
	6.00
	4.00-11.00
	0.662
	0.425-0.851
	<0.001

	EQIP
	Gemini vs DeepSeek
	52
	-3.02
	-6.04-0.29
	-4.50
	-9.00--1.00
	-0.403
	-0.695--0.085
	0.024

	EQIP
	Gemini vs Doubao
	52
	11.56
	7.94-15.25
	11.00
	6.50-15.00
	0.786
	0.590-0.921
	<0.001

	EQIP
	Copilot vs Doubao
	52
	12.63
	9.08-16.08
	15.00
	10.00-17.50
	0.797
	0.599-0.949
	<0.001

	EQIP
	DeepSeek vs Doubao
	52
	14.58
	10.94-18.31
	14.00
	11.00-18.00
	0.906
	0.781-0.983
	<0.001

	JAMA
	ChatGPT vs Gemini
	52
	-0.22
	-0.37--0.09
	0.00
	-0.10-0.00
	-0.708
	-0.948--0.365
	0.003

	JAMA
	ChatGPT vs Copilot
	52
	-0.37
	-0.53--0.19
	0.00
	-1.00-0.00
	-0.674
	-0.911--0.386
	0.001

	JAMA
	ChatGPT vs DeepSeek
	52
	-0.31
	-0.45--0.16
	0.00
	-0.20-0.00
	-0.800
	-1.000--0.513
	0.001

	JAMA
	ChatGPT vs Doubao
	52
	0.17
	0.06-0.30
	0.00
	0.00-0.00
	0.762
	0.314-0.978
	0.018

	JAMA
	Gemini vs Doubao
	52
	0.39
	0.26-0.53
	0.00
	0.00-0.80
	0.884
	0.697-0.982
	<0.001

	JAMA
	Copilot vs Doubao
	52
	0.53
	0.39-0.68
	0.80
	0.00-1.00
	0.943
	0.830-0.994
	<0.001

	JAMA
	DeepSeek vs Doubao
	52
	0.48
	0.33-0.63
	0.20
	0.00-1.00
	0.948
	0.830-1.000
	<0.001

	GQS
	ChatGPT vs Gemini
	52
	-0.35
	-0.47--0.23
	-0.20
	-0.50-0.00
	-0.893
	-0.981--0.725
	<0.001

	GQS
	ChatGPT vs Copilot
	52
	-0.27
	-0.44--0.11
	0.00
	-0.30-0.00
	-0.551
	-0.841--0.213
	0.007

	GQS
	ChatGPT vs DeepSeek
	52
	-0.25
	-0.38--0.12
	0.00
	-0.30-0.00
	-0.653
	-0.897--0.340
	0.002

	GQS
	ChatGPT vs Doubao
	52
	0.72
	0.53-0.92
	0.80
	0.30-1.00
	0.930
	0.829-0.988
	<0.001

	GQS
	Gemini vs Doubao
	52
	1.08
	0.90-1.26
	1.00
	0.90-1.00
	0.998
	0.984-1.000
	<0.001

	GQS
	Copilot vs Doubao
	52
	0.99
	0.80-1.19
	1.00
	0.80-1.00
	0.932
	0.794-1.000
	<0.001

	GQS
	DeepSeek vs Doubao
	52
	0.97
	0.80-1.14
	1.00
	0.80-1.00
	0.993
	0.967-1.000
	<0.001

	ARI
	ChatGPT vs Gemini
	52
	1.16
	0.59-1.74
	1.10
	0.27-2.01
	0.542
	0.277-0.768
	0.001

	ARI
	ChatGPT vs Copilot
	52
	2.34
	1.77-2.93
	2.06
	1.50-2.87
	0.882
	0.739-0.978
	<0.001

	ARI
	ChatGPT vs DeepSeek
	52
	1.73
	0.99-2.50
	1.81
	0.68-2.86
	0.611
	0.361-0.817
	<0.001

	ARI
	Gemini vs Copilot
	52
	1.18
	0.61-1.76
	1.31
	0.41-2.02
	0.557
	0.292-0.782
	<0.001

	ARI
	Gemini vs Doubao
	52
	-1.40
	-2.07--0.73
	-1.27
	-2.46--0.69
	-0.551
	-0.778--0.283
	<0.001

	ARI
	Copilot vs Doubao
	52
	-2.58
	-3.27--1.88
	-2.54
	-3.77--1.20
	-0.829
	-0.945--0.656
	<0.001

	ARI
	DeepSeek vs Doubao
	52
	-1.97
	-2.75--1.21
	-1.42
	-2.75--1.09
	-0.676
	-0.875--0.440
	<0.001

	CL
	ChatGPT vs Gemini
	52
	1.68
	1.18-2.18
	1.30
	0.61-2.34
	0.808
	0.627-0.938
	<0.001

	CL
	ChatGPT vs Copilot
	52
	1.66
	1.14-2.17
	1.48
	0.98-2.08
	0.786
	0.583-0.940
	<0.001

	CL
	ChatGPT vs DeepSeek
	52
	2.69
	2.09-3.30
	2.60
	1.72-3.21
	0.900
	0.765-0.988
	<0.001

	CL
	ChatGPT vs Doubao
	52
	-0.75
	-1.29--0.23
	-0.36
	-1.63-0.33
	-0.362
	-0.625--0.043
	0.026

	CL
	Gemini vs DeepSeek
	52
	1.01
	0.37-1.66
	1.02
	0.32-1.70
	0.453
	0.158-0.705
	0.006

	CL
	Gemini vs Doubao
	52
	-2.43
	-3.19--1.70
	-2.47
	-3.35--1.59
	-0.771
	-0.922--0.568
	<0.001

	CL
	Copilot vs DeepSeek
	52
	1.03
	0.49-1.57
	0.91
	0.18-1.61
	0.527
	0.239-0.766
	0.001

	CL
	Copilot vs Doubao
	52
	-2.41
	-3.07--1.75
	-2.52
	-3.46--1.49
	-0.814
	-0.936--0.641
	<0.001

	CL
	DeepSeek vs Doubao
	52
	-3.44
	-4.16--2.76
	-3.33
	-4.33--2.17
	-0.946
	-0.999--0.856
	<0.001

	FKGL
	ChatGPT vs Gemini
	52
	1.28
	0.78-1.78
	1.42
	0.52-1.76
	0.659
	0.418-0.843
	<0.001

	FKGL
	ChatGPT vs Copilot
	52
	2.06
	1.60-2.55
	2.04
	1.19-2.62
	0.906
	0.790-0.983
	<0.001

	FKGL
	ChatGPT vs DeepSeek
	52
	1.81
	1.14-2.49
	1.73
	1.16-2.62
	0.692
	0.456-0.878
	<0.001

	FKGL
	Gemini vs Copilot
	52
	0.78
	0.30-1.32
	0.67
	-0.08-1.17
	0.414
	0.120-0.670
	0.013

	FKGL
	Gemini vs Doubao
	52
	-1.60
	-2.29--0.90
	-1.62
	-2.52--0.61
	-0.608
	-0.813--0.345
	<0.001

	FKGL
	Copilot vs Doubao
	52
	-2.38
	-2.98--1.78
	-2.29
	-3.29--1.56
	-0.843
	-0.951--0.686
	<0.001

	FKGL
	DeepSeek vs Doubao
	52
	-2.13
	-2.85--1.40
	-1.85
	-3.38--1.03
	-0.742
	-0.910--0.525
	<0.001

	GFI
	ChatGPT vs Gemini
	52
	1.15
	0.70-1.62
	1.37
	0.69-1.75
	0.655
	0.415-0.849
	<0.001

	GFI
	ChatGPT vs Copilot
	52
	1.75
	1.28-2.24
	1.77
	1.46-2.19
	0.825
	0.655-0.946
	<0.001

	GFI
	ChatGPT vs DeepSeek
	52
	1.95
	1.34-2.56
	1.87
	1.30-2.92
	0.774
	0.573-0.926
	<0.001

	GFI
	ChatGPT vs Doubao
	52
	-0.88
	-1.54--0.23
	-0.80
	-1.33--0.08
	-0.347
	-0.624--0.048
	0.037

	GFI
	Gemini vs DeepSeek
	52
	0.79
	0.15-1.46
	0.41
	-0.03-1.38
	0.364
	0.048-0.640
	0.033

	GFI
	Gemini vs Doubao
	52
	-2.03
	-2.82--1.25
	-2.03
	-3.19--1.36
	-0.661
	-0.855--0.414
	<0.001

	GFI
	Copilot vs Doubao
	52
	-2.63
	-3.35--1.91
	-2.60
	-3.62--1.50
	-0.839
	-0.961--0.672
	<0.001

	GFI
	DeepSeek vs Doubao
	52
	-2.83
	-3.68--1.98
	-2.38
	-3.92--1.49
	-0.811
	-0.937--0.631
	<0.001

	SMOG
	ChatGPT vs Copilot
	52
	1.72
	1.26-2.17
	1.66
	1.17-2.10
	0.889
	0.756-0.972
	<0.001

	SMOG
	Gemini vs Copilot
	52
	1.51
	1.06-1.96
	1.69
	0.83-2.35
	0.781
	0.586-0.917
	<0.001

	SMOG
	Copilot vs DeepSeek
	52
	-1.07
	-1.55--0.59
	-0.79
	-1.46--0.18
	-0.588
	-0.802--0.324
	<0.001

	SMOG
	Copilot vs Doubao
	52
	-1.31
	-1.91--0.69
	-0.93
	-1.60--0.37
	-0.615
	-0.819--0.378
	<0.001

	FRES
	ChatGPT vs Gemini
	52
	-10.28
	-13.04--7.22
	-10.59
	-14.91--7.47
	-0.808
	-0.946--0.624
	<0.001

	FRES
	ChatGPT vs Copilot
	52
	-10.09
	-12.69--7.49
	-10.19
	-13.57--8.47
	-0.849
	-0.954--0.694
	<0.001

	FRES
	ChatGPT vs DeepSeek
	52
	-15.06
	-18.60--11.36
	-16.45
	-19.00--9.10
	-0.868
	-0.972--0.720
	<0.001

	FRES
	ChatGPT vs Doubao
	52
	4.77
	1.13-8.55
	4.78
	-0.59-8.83
	0.354
	0.052-0.620
	0.032

	FRES
	Gemini vs DeepSeek
	52
	-4.78
	-8.71--1.13
	-4.29
	-8.70-0.16
	-0.350
	-0.620--0.061
	0.032

	FRES
	Gemini vs Doubao
	52
	15.05
	10.43-19.85
	14.35
	9.69-19.72
	0.769
	0.569-0.926
	<0.001

	FRES
	Copilot vs DeepSeek
	52
	-4.97
	-7.90--1.88
	-3.94
	-9.26--1.01
	-0.466
	-0.705--0.177
	0.005

	FRES
	Copilot vs Doubao
	52
	14.86
	11.06-18.66
	15.40
	8.13-21.51
	0.824
	0.649-0.940
	<0.001

	FRES
	DeepSeek vs Doubao
	52
	19.83
	15.45-24.19
	20.07
	16.31-22.86
	0.913
	0.800-0.981
	<0.001


Note: Pairwise comparisons were performed using paired Wilcoxon signed-rank tests with Benjamini-Hochberg correction. Paired mean/median differences and rank-biserial correlations are reported with bootstrap 95% CIs. Only significant comparisons are shown.

