	[bookmark: _Hlk182535327]Appendix A: databases were used to search for articles related to the following key words:



	Databases
	

Search Strategy

	
Results

	Pubmed
	("sulforaphane" OR "broccoli sprout extract" OR "isothiocyanate*" OR "sulforafan" OR "1-isothiocyanato-4-(methylsulfinyl)butane" OR "4-(methylsulfinyl)butyl isothiocyanate" OR "cruciferous vegetable extract" OR "brassica extract" OR "glucoraphanin" OR "myrosinase") AND ("Schizophrenia" OR "Schizophrenic Disorders" OR "Paranoid Schizophrenia" OR "Hebephrenic Schizophrenia" OR "Catatonic Schizophrenia" OR "Schizophrenia, Disorganized" OR "Psychotic Disorders" OR "Hallucinations" OR "Delusions" OR "Cognitive Dysfunction" OR "Negative Symptoms" OR "Positive Symptoms" OR "Psychotic Features" OR "Schizoaffective Disorder" OR "First-Episode Psychosis" OR "Early-Onset Schizophrenia" OR "Schizophreniform Disorder" OR "Psychosis Spectrum Disorders" OR "Brief Psychotic Disorder" OR "Thought Disorder" OR "Prodromal Symptoms" OR "Acute Psychotic Episodes" OR "Chronic Psychosis")
	65

	Scopus 
	TITLE-ABS-KEY (  "sulforaphane" OR "broccoli sprout extract" OR "glucoraphanin" OR "myrosinase" OR "cruciferous vegetable extract" OR "brassica extract") AND ("Schizophrenia" OR "Schizophrenic Disorders" OR "Paranoid Schizophrenia" OR "Hebephrenic Schizophrenia" OR "Catatonic Schizophrenia" OR "Schizophrenia, Disorganized" OR "Psychotic Disorders" OR "Hallucinations" OR "Delusions" OR "Cognitive Dysfunction" OR "Negative Symptoms" OR "Positive Symptoms" OR "Psychotic Features" OR "Schizoaffective Disorder" OR "First-Episode Psychosis" OR "Early-Onset Schizophrenia" OR "Schizophreniform Disorder" OR "Psychosis Spectrum Disorders" OR "Brief Psychotic Disorder" OR "Thought Disorder" OR "Prodromal Symptoms" OR "Acute Psychotic Episodes" OR "Chronic Psychosis"))
	93

	Web of science
	 
((ALL=(("sulforaphane" OR "broccoli sprout extract" OR "glucoraphanin" OR "myrosinase" OR "cruciferous vegetable extract" OR "brassica extract")) AND ALL=(("Schizophrenia" OR "Schizophrenic Disorders" OR "Paranoid Schizophrenia" OR "Hebephrenic Schizophrenia" OR "Catatonic Schizophrenia" OR "Schizophrenia, Disorganized" OR "Psychotic Disorders" OR "Hallucinations" OR "Delusions" OR "Cognitive Dysfunction" OR "Negative Symptoms" OR "Positive Symptoms" OR "Psychotic Features" OR "Schizoaffective Disorder" OR "First-Episode Psychosis" OR "Early-Onset Schizophrenia" OR "Schizophreniform Disorder" OR "Psychosis Spectrum Disorders" OR "Brief Psychotic Disorder" OR "Thought Disorder" OR "Prodromal Symptoms" OR "Acute Psychotic Episodes" OR "Chronic Psychosis"))
	51

	Cochrane library
	  
("sulforaphane" OR "broccoli sprout extract" OR "glucoraphanin" OR "myrosinase" OR "cruciferous vegetable extract" OR "brassica extract") AND ("Schizophrenia" OR "Schizophrenic Disorders" OR "Paranoid Schizophrenia" OR "Hebephrenic Schizophrenia" OR "Catatonic Schizophrenia" OR "Schizophrenia, Disorganized" OR "Psychotic Disorders" OR "Hallucinations" OR "Delusions" OR "Cognitive Dysfunction" OR "Negative Symptoms" OR "Positive Symptoms" OR "Psychotic Features" OR "Schizoaffective Disorder" OR "First-Episode Psychosis" OR "Early-Onset Schizophrenia" OR "Schizophreniform Disorder" OR "Psychosis Spectrum Disorders" OR "Brief Psychotic Disorder" OR "Thought Disorder" OR "Prodromal Symptoms" OR "Acute Psychotic Episodes" OR "Chronic Psychosis")
	15

	Clinicaltrials.gov
	Sulforaphane AND Schizophrenia
	6

	
The total from the four databases:

	230

	Number of duplicates:
	56

	
Number after removing duplication:
(By Endnote): 

	174



Supplementary Table 1: Search strategies and results for each database.
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Supplementary Figure 1: Dose-based subgroup analysis of PANSS total score according to sulforaphane dose at the primary endpoint. SD: Standard deviation; CI: Confidence interval; IV: Inverse-variance.
[image: ] Supplementary Figure 2: Dose-based subgroup analysis of PANSS negative subscale according to sulforaphane dose at the primary endpoint. SD: Standard deviation; CI: Confidence interval; IV: Inverse-variance.
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Supplementary Figure 3: Sensitivity analysis for PANSS negative score at the latest follow-up point. SD: Standard deviation; CI: Confidence interval; IV: Inverse-variance.
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Supplementary Figure 4: Forest plot of the psychiatric outcomes at 12 weeks. 1) PANSS total score, 2) PANSS Positive subscale, 3) PANSS negative subscale at 12 weeks. IV: Inverse-variance; CI: Confidence interval.
[image: ]Supplementary Figure 5: Dose-based subgroup analysis of PANSS negative subscale at the 12-week time point. SD: Standard deviation; CI: Confidence interval; IV: Inverse-variance.
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Supplementary Figure 6: Forest plot of sulforaphane effect on cognition. IV: Inverse-variance; SD: Standard deviation; CI: Confidence interval. 
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Sulforaphane Placebo Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
1.7.1 66 pmol/day
Hei 2022 -36.59 164 48 -387 17.3 49 100.0% 2.11[-4.60, 8.82] l
Subtotal (95% Cl) 48 49 100.0% 2.11[-4.60, 8.82]
Heterogeneity: Not applicable
Test for overall effect: Z = 0.62 (P = 0.54)
1.7.2 ~100 ymol/day
Dickerson 2021 -29 133 32 -31 126 32 52.8% 0.20 [-6.15, 6.55] —Fi
Hei 2022 -36.59 16.4 48 -38.7 17.3 49 47.2% 2.11[-4.60, 8.82] e
Subtotal (95% CI) 80 81 100.0% 1.10 [-3.51, 5.71] ‘
Heterogeneity: Tau? = 0.00; Chi* = 0.16, df = 1 (P = 0.69); I = 0%
Test for overall effect: Z = 0.47 (P = 0.64)
1.7.3 136 ymol/day
Chen 2025 -9 7 28 -6.14 4.56 15 67.9% -2.86 [-6.33, 0.61] —&—
Huang 2025 -259 108 53 -23.83 10.3 24 32.1% -2.07 [-7.11, 2.97] L
Subtotal (95% CI) 81 39 100.0% -2.61[-5.47, 0.25] —~—
Heterogeneity: Tau? = 0.00; Chi? = 0.06, df = 1 (P = 0.80); I> = 0%
Test for overall effect: Z = 1.79 (P = 0.07)
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Test for subaroup differences: Chi2 = 2.82, df = 2 (P = 0.24), I?=29.1%
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Dickerson 2021 06 47 32
Subtotal (95% Cl) 32

Heterogeneity: Not applicable
Test for overall effect: Z = 0.51 (P = 0.61)

1.8.3 136 pmol/day

Chen 2025 321 246 28
Huang 2025 935 42 53
Subtotal (95% CI) 81

Heterogeneity: Tau? = 1.84; Chi2 = 2.81, df = 1 (P = 0.09); I> = 64%

Test for overall effect: Z = 1.96 (P = 0.05)

Test for subaroup differences: Chi? = 3.05, df = 1 (P = 0.08), I> = 67.2%
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Sulforaphane Placebo Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Chon 2025 321 246 28 207 85 15 585%  -1.94 1893, 0.85) e
Dickerson 2021 06 47 32 -12 48 32 438% 0.60 [-1.73, 2.93] —T—
Huang 2025 935 42 53 -582 4 24 00% -353[-5.49,-157]
Total (95% CI) 60 47 100.0%  -0.38 [-2.07,1.31] *

Heterogeneity: Tau? = 0.29; Chi* = 1.24, df =1 (P = 0.27); I’ = 19%

Test for overall effect: Z = 0.44 (P = 0.66)
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Sulforaphane Placebo Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
1.2.1 PANSS total
Chen 2025 -5.82 4.79 28 -3.71 2.89 15 62.2% -2.11[-4.41,0.19] —l
Dickerson 2021 -4.7 13.1 32 -1.9 126 32 8.3% -2.80[-9.10, 3.50]
Hei 2022 -32.1062 13.1779 89 -34.37 133 40 13.4% 2.26[-2.68,7.21] -1 -
Huang 2025 -19.13 101 53 -1881 9 24 16.1%  -0.32[-4.83,4.19] —
Subtotal (95% CI) 202 111 100.0%  -1.29 [-3.10, 0.52] P
Heterogeneity: Tau? = 0.00; Chi? = 2.87, df =3 (P = 0.41); I?= 0%
Test for overall effect: Z = 1.40 (P = 0.16)
1.2.2 PANSS positive subscale
Chen 2025 -0.96 1 28 -1.93 213 15 47.5% 0.97 [-0.17, 2.11] i
Dickerson 2021 -1.8 54 32 -1.1 54 32 8.8% -0.70 [-3.35, 1.95] - 1
Huang 2025 -4.37 26 53 -494 24 24 437% 0.57 [-0.62, 1.76] L
Subtotal (95% CI) 113 71 100.0% 0.65[-0.14, 1.43] >
Heterogeneity: Tau? = 0.00; Chi? = 1.32, df =2 (P = 0.52); I> = 0%
Test for overall effect: Z = 1.62 (P = 0.11)
1.2.3 PANSS negative subscale
Chen 2025 -2.36 2 28 -1.14 1.61 15 65.8% -1.22[-2.32,-0.12] —
Dickerson 2021 -0.3 4.7 32 -0.2 49 32 14.4% -0.10 [-2.45, 2.25] -1
Huang 2025 -6.26 45 53 -5.05 4 24 19.8% -1.21[-3.22, 0.80] I
Subtotal (95% Cl) 113 71 100.0%  -1.06 [-1.95, -0.16] <>
Heterogeneity: Tau? = 0.00; Chi? = 0.74, df = 2 (P = 0.69); I> = 0%
Test for overall effect: Z = 2.32 (P = 0.02)
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Sulforaphane Placebo Mean Difference Mean Difference
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1.8.2 ~100 ymol/day
Dickerson 2021 03 47 32 -02 49 32 100.0%  -0.10[-2.45, 2.25]
Subtotal (95% CI) 32 32 100.0% -0.10 [-2.45, 2.25]
Heterogeneity: Not applicable
Test for overall effect: Z=0.08 (P = 0.93)
1.8.3 136 pmol/day
Chen 2025 -2.36 2 28 -1.14 161 15 76.9% -1.22[-2.32,-0.12] _._
Huang 2025 -626 45 53 -5.05 4 24 231% -1.21[-3.22, 0.80] —
Subtotal (95% CI) 81 39 100.0% -1.22[-2.18, -0.25] ’

Heterogeneity: Tau? = 0.00; Chi? = 0.00, df = 1 (P = 0.99); I = 0%

Test for overall effect: Z =2.47 (P = 0.01)

Test for subaroup differences: Chi? = 0.74, df = 1 (P = 0.39), I?= 0%
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Sulforaphane Placebo Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
1.3.1 MCCB total score
Chen 2025 3.08 414 28 223 374 15 36.4% 0.85[-1.59, 3.29] =
Dickerson 2021 0.8 12.8 26 28 124 28 4.8% -2.00 [-8.73, 4.73] - 1
Hei 2022 3.6789 4819 81 344 49 36 589% 0.24 [-1.68, 2.15] _z
Subtotal (95% CI) 135 79 100.0% 0.35[-1.11, 1.82]
Heterogeneity: Tau? = 0.00; Chi? = 0.64, df = 2 (P = 0.73); I = 0%
Test for overall effect: Z = 0.47 (P = 0.64)
1.3.2 Spatial working Memory
Chen 2025 115 852 28 1.93 12.06 15 31.5% -0.78 [-7.65, 6.09] &
Hei 2022 6.3631 9.1905 91 216 9.5 42 68.5% 4.20[0.77,7.64] [
Subtotal (95% CI) 119 57 100.0% 2.64[-1.90, 7.17] s T
Heterogeneity: Tau? = 4.73; Chi® = 1.62, df = 1 (P = 0.20); I = 38%
Test for overall effect: Z = 1.14 (P = 0.25)
1.3.3 Verbal Learning
Chen 2025 293 11.36 28 1.07 12.19 15 18.5% 1.86 [-5.61, 9.33] - 1~
Hei 2022 0.0351 9.3839 91 -146 99 42 81.5% 1.50 [-2.07, 5.06] ——
Subtotal (95% CI) 119 57 100.0% 1.56 [-1.65, 4.78] ’
Heterogeneity: Tau? = 0.00; Chiz = 0.01, df = 1 (P = 0.93); > = 0%
Test for overall effect: Z = 0.95 (P = 0.34)
1.3.4 Reasoning-Problem Solving
Chen 2025 385 789 28 243 6.76 15  38.9% 1.42[-3.08, 5.92] —
Hei 2022 6.2689 9.6353 91 454 99 42 61.1% 1.73[-1.86, 5.32] i
Subtotal (95% CI) 119 57 100.0% 1.61[-1.20, 4.41] < T

Heterogeneity: Tau? = 0.00; Chi? = 0.01, df = 1 (P = 0.92); I = 0%
Test for overall effect: Z=1.12 (P = 0.26)
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