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	Supplementary Table 1. Adapted NOS Quality Metrics

	Selection of Participants

	Item 1. Is autism characterization adequate?
	· 0.5 points if characterized with one standardized assessment (ADOS and/or ADI and/or CARS) in a majority of autistic participants (80% and over)
· 0.5 points if characterized with standardized assessment + clinical judgment. “Clinical judgment” can be clinical interview, best estimate diagnosis, team of professionals
· 0.5 points if comorbidities and/or medications taken by participants in autistic group are reported

	Item 2. Are autism cases representative?
	· 1 point if IQ range of 40+ or SD of 12+ among autistic participants on at least one IQ measure

	Item 3. Are controls adequately selected?
	· 1 point if attempt was made to recruit groups similar in terms of IQ and age (attempt at matching, no matter if in the end there is a group difference on one of these variables)

	Item 4. Are controls adequately defined?
	· 1 point if controls have no history of autism previously diagnosed. Examples may include a questionnaire/interview asking about neurological conditions and/or psychiatric conditions and/or developmental conditions; exclusion criteria mention autism and/or neurological/psychiatric/developmental conditions

	Selection of Participants = Sum of Items 1-4 (Range 0 - 4.5)

	Participant Comparability

	Item 5. Are cases and controls matched*?
	· 1 point if matched on intelligence (any test) or developmental level (e.g., Mullen Scales of Early Learning)
· 0.5 points if matched on gender/sex
· 0.5 points if matched on chronological age 
*Matched means no significant between-group difference on the variable (if statistical test not reported, group means should be obviously close, within 0.25 SD)

	Participant Comparability = Item 5 Total (Range 0 - 2)

	Exclusion of Syndromic Autism

	Item 6. Is syndromic autism excluded?
	· 1 point if autistic participants with a known genetic condition or neurological conditions were excluded

	Exclusion of Syndromic Autism = Item 6 Total (Range 0 – 1)

	Total Study Quality = Sum of Items 1-6 (Range 0 – 7.5)







RUNNING HEAD: AUDITORY AND VISUAL ODDBALLS IN AUTISM META-ANALYSIS

AUDITORY AND VISUAL ODDBALLS IN AUTISM META-ANALYSIS


	Supplementary Table 2. Study Characteristics

	Author
	Publication Year
	Total N
	Mean Age
	Modality
	Oddball Type
	Stimulus Type
	Hedges G
	Variance
	Contains Behavioral Data

	Courchesne et al., 1984*
	1984
	14
	 
	auditory
	semantic
	speech
	1.32
	0.232
	No

	Erwin et al., 1991*
	1991
	25
	25.45
	auditory
	consonant, semantic, emotion
	speech
	0.609
	0.137
	No

	Gomot et al., 2002
	2002
	30
	6.79
	auditory
	frequency
	tone
	0.097
	0.169
	No

	Čeponienė et al., 2003* 
	2003
	19
	8.65
	auditory
	frequency
	complex tone, tone
	-0.752
	0.139
	No

	Ferri et al., 2003*
	2003
	20
	12.25
	auditory
	frequency
	tone
	2.855
	0.372
	No

	Gomot et al., 2002
	2003
	30
	6.79
	auditory
	frequency
	tone
	0.155
	0.167
	No

	Jansson-Verkasalo et al., 2003
	2003
	21
	9.35
	auditory
	consonant, frequency
	synthetic speech, tone
	-0.134
	0.239
	No

	Kuhl et al., 2005
	2004
	44
	3.91
	auditory
	consonant
	speech
	0
	0.076
	No

	Jansson-Verkasalo et al., 2005
	2005
	37
	10.5
	auditory
	frequency
	tone
	-0.102
	0.172
	No

	Kasai et al., 2005
	2005
	28
	27.25
	auditory
	frequency, duration, vowel
	tone, speech
	-0.029
	0.132
	No

	Kujala et al., 2005*
	2005
	16
	32.5
	auditory
	semantic
	speech
	-0.659
	0.046
	Yes

	Lepistö et al., 2005
	2005
	30
	9.4
	auditory
	vowel, frequency
	speech, complex tone
	-0.082
	0.062
	No

	Oram Cardy et al., 2005
	2005
	16
	11.9
	auditory
	vowel
	speech
	-0.372
	0.128
	No

	Gomot et al., 2006*
	2006
	24
	13.65
	auditory
	frequency
	tone
	-0.658
	0.1
	No

	Lepistö et al., 2006*
	2006
	20
	8.11
	auditory
	frequency, duration, vowel
	speech, complex tone
	-1.369
	0.124
	Yes

	Korpilahti et al., 2007
	2007
	27
	11
	auditory
	frequency
	speech
	-0.413
	0.077
	No

	Kujala et al., 2007*
	2007
	18
	28.5
	auditory
	frequency, duration, gap, intensity, location
	tone
	-1.456
	0.216
	No

	Lepistö et al., 2007*
	2007
	18
	28.5
	auditory
	duration, frequency, vowel
	speech, synthetic speech
	5.443
	0.72
	Yes

	Dunn et al., 2008
	2008
	36
	9.33
	auditory
	frequency
	tone
	-0.393
	0.19
	No

	Gomot et al., 2008
	2008
	24
	13.65
	auditory
	frequency
	complex tone
	-0.071
	0.163
	Yes

	Lepistö et al., 2008
	2008
	26
	9.05
	auditory
	frequency, consonant, vowel
	synthetic speech
	-0.417
	0.293
	No

	Whitehouse et al., 2009
	2008
	30
	10.5
	auditory
	vowel
	speech
	0.166
	0.27
	No

	Kujala et al., 2010
	2010
	28
	10.64
	auditory
	vowel, frequency, duration, intensity, consonant
	speech
	-0.014
	0.232
	No

	Gomot et al., 2011*
	2011
	54
	8.33
	auditory
	frequency
	tone
	0.383
	0.113
	No

	Guiraud et al., 2011
	2011
	56
	0.76
	auditory
	frequency
	tone, complex tone
	0.135
	0.153
	No

	Roberts et al., 2011
	2011
	52
	9.62
	auditory
	frequency
	tone
	0.39
	0.198
	No

	Fan & Cheng, 2014
	2014
	40
	21.75
	auditory
	vowel, frequency
	speech, complex tone
	-0.069
	0.079
	No

	Iwanami et al., 2014*
	2014
	37
	29.35
	auditory
	frequency
	tone
	0.504
	0.105
	Yes

	Ludlow et al., 2014
	2014
	22
	13.35
	auditory
	semantic
	speech
	-0.41
	0.087
	No

	Abdeltawwab & Baz, 2015
	2015
	61
	11.29
	auditory
	frequency
	tone
	-0.363
	0.218
	No

	Donkers et al., 2015*
	2015
	67
	7.32
	auditory
	frequency, duration
	tone
	1.459
	0.35
	No

	Gonzalez-Gadea et al., 2015*
	2015
	43
	11.01
	auditory
	frequency
	complex tone
	-1.702
	0.224
	No

	Lindström et al., 2016
	2016
	23
	10.25
	auditory
	semantic
	speech
	-0.046
	0.162
	No

	Matsuzaki et al., 2017*
	2017
	33
	9.27
	auditory
	frequency
	complex tone
	-0.79
	0.184
	No

	Vlaskamp et al., 2017
	2017
	73
	11
	auditory
	frequency
	tone
	-0.255
	0.115
	No

	X. Wang et al., 2017
	2017
	31
	10.35
	auditory
	vowel, frequency
	speech, tone
	-0.115
	0.205
	No

	Yoshimura et al., 2017
	2017
	93
	4.94
	auditory
	semantic
	speech
	-0.385
	0.164
	No

	Charpentier et al., 2018
	2018
	28
	9.9
	auditory
	vowel
	speech
	-0.078
	0.131
	No

	Goris et al., 2018*
	2018
	54
	32.78
	auditory
	frequency
	tone
	-0.782
	0.144
	No

	Huang et al., 2018
	2018
	28
	9.55
	auditory
	frequency, vowel
	tone, speech
	-0.084
	0.104
	No

	Hudac et al., 2018
	2018
	133
	12.78
	auditory
	frequency
	tone
	0.053
	0.099
	No

	Lindström et al., 2018
	2018
	31
	10.25
	auditory
	frequency
	speech
	-0.129
	0.101
	Yes

	Nijhof et al., 2018
	2018
	48
	32.15
	auditory
	semantic
	one's own name
	-0.085
	0.207
	Yes

	Riva et al., 2018
	2018
	42
	1.03
	auditory
	frequency, duration
	tone
	0.292
	0.075
	No

	Grisoni et al., 2019
	2019
	42
	34.95
	auditory
	semantic
	speech
	-0.414
	0.165
	No

	Matsuzaki, Ku, et al., 2019
	2019
	25
	24.74
	auditory
	vowel
	speech
	-0.386
	0.243
	No

	Matsuzaki, Kuschner, et al., 2019
	2019
	46
	10.22
	auditory
	vowel
	speech
	-0.196
	0.218
	No

	Zhang et al., 2019
	2019
	32
	9.95
	auditory
	vowel, frequency
	speech, tone
	0.16
	0.042
	No

	Di Lorenzo et al., 2020*
	2020
	38
	14.17
	auditory
	duration, frequency
	tone
	-0.407
	0.035
	No

	Green et al., 2020*
	2020
	17
	7.92
	auditory
	vowel
	speech
	0.422
	0.098
	No

	Knight et al., 2020*
	2020
	40
	14.5
	auditory
	frequency
	tone
	-0.566
	0.087
	No

	Ruiz-Martínez et al., 2020
	2020
	31
	8.91
	auditory
	frequency
	tone
	-0.087
	0.056
	No

	Cary et al., n.d.
	2021
	26
	12.67
	auditory
	frequency
	tone
	-0.519
	0.166
	No

	Kadlaskar et al., 2021*
	2021
	28
	10.04
	auditory
	vowel
	speech
	13.93
	4.542
	No

	Piatti et al., 2021
	2021
	34
	3.13
	auditory
	frequency, vowel
	tone, speech
	-0.347
	0.11
	No

	Goris et al., 2022
	2022
	54
	35.63
	auditory
	frequency
	tone
	-0.183
	0.144
	No

	Haigh et al., 2022
	2022
	52
	28.6
	auditory
	frequency, vowel
	tone, speech
	-0.355
	0.069
	No

	Lassen et al., 2022*
	2022
	118
	11.82
	auditory
	frequency
	tone
	-1.03
	0.108
	No

	Haigh et al., 2022
	2023
	52
	31.55
	auditory
	frequency
	tone
	0
	0
	No

	Irwin et al., 2021*
	2023
	47
	9.55
	auditory
	vowel
	speech
	1.193
	0.091
	Yes

	Kabil et al., 2023*
	2023
	120
	9.92
	auditory
	frequency
	tone
	-0.64
	0.162
	No

	Mayerle, 2023*
	2023
	68
	11.06
	auditory
	frequency
	tone
	0.234
	0.034
	No

	Cary et al., 2024
	2024
	26
	12.67
	auditory
	frequency
	tone
	0.513
	 
	No

	Sokhadze et al., 2009*
	2009
	22
	18.1
	visual
	shape
	letter
	-1.862
	0.187
	Yes

	Baruth et al., 2010
	2010
	30
	14.7
	visual
	orientation
	shape
	0
	0
	Yes

	E. Sokhadze et al., 2010* 
	2010
	28
	13.55
	visual
	shape
	letter
	-1.565
	0.289
	Yes

	Key & Stone, 2012*
	2012
	35
	0.75
	visual
	identity
	face
	-0.226
	0.126
	Yes

	Clery, Andersson, et al., 2013
	2013
	24
	11.42
	visual
	shape
	shape
	0.52
	0.088
	Yes

	Clery, Roux, et al., 2013*
	2013
	26
	25.21
	visual
	shape
	shape
	1.288
	0.256
	Yes

	Westerfield et al., 2015*
	2015
	32
	32.55
	visual
	shape
	shape
	0.926
	0.161
	Yes

	E. M. Sokhadze et al., 2017
	2017
	56
	13.5
	visual
	shape
	letter
	0.038
	0.157
	Yes

	S. Wang et al., 2017
	2017
	32
	5.45
	visual
	color
	cartoon
	-0.224
	0.119
	No

	Dwyer et al., 2019*
	2019
	32
	29.56
	visual
	orientation
	face
	-1.003
	0.099
	No

	Van der Donck et al., 2019
	2019
	46
	10.5
	visual
	emotion
	face
	0.545
	0.199
	No

	Kovarski et al., 2021
	2021
	34
	26
	visual
	emotion
	face
	-0.018
	0.167
	No

	Hecker et al., 2022
	2022
	35
	40.05
	visual
	frequency
	checkerboard
	0.043
	0.125
	No

	
* Studies denoted with asterisk indicate potential outliers as identified by model
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