Appendix A		Individual demographic and clinical information of patients and their matched controls

	ID
	Sex
	Age
	Country
	POSI status
	tumour type
	Primary tumour location
	DA
	HC
	OMD
	Sex control
	Age control

	
	
	
	
	
	
	VM
	RH
	LH
	FV
	BS
	
	
	
	
	

	107
	M
	6;8
	NL
	habitual
	PA
	
	
	
	
	
	no
	no
	no
	M
	6;4

	127
	M
	16;8
	NL
	habitual
	PA
	
	
	
	
	
	yes
	no
	yes
	M
	16;0

	129
	M
	8;5
	NL
	reduced
	Other
	
	
	
	
	
	yes
	yes
	no
	M
	8;6

	130
	M
	7;3
	NL
	habitual
	ED
	
	
	
	
	
	no
	yes
	no
	F
	7;3

	138
	F
	6;1
	NL
	habitual
	PA
	
	
	
	
	
	no
	yes
	no
	M
	6;1

	184
	M
	10;2
	NL
	mute
	MB
	
	
	
	
	
	no
	yes
	no
	M
	10;0

	190
	F
	13;11
	UK
	habitual
	PA
	
	
	
	
	
	yes
	yes
	no
	F
	13

	202
	F
	13;11
	UK
	habitual
	PA
	
	
	
	
	
	no
	no
	yes
	F
	13

	226
	F
	9;2
	UK
	NA
	PA
	
	
	
	
	
	yes
	no
	no
	F
	9;6

	227
	M
	6;8
	UK
	habitual
	PA
	
	
	
	
	
	no
	no
	no
	M
	6;6

	230
	F
	8;7
	UK
	habitual
	PA
	
	
	
	
	
	no
	yes
	no
	F
	8;6

	231
	F
	14;2
	UK
	mute
	Other
	
	
	
	
	
	no
	no
	yes
	F
	15

	248
	M
	7;8
	UK
	reduced
	ED
	
	
	
	
	
	yes
	yes
	yes
	M
	7;6

	249
	M
	9;6
	UK
	habitual
	PA
	
	
	
	
	
	no
	yes
	no
	M
	9;6

	257
	M
	6;5
	NL
	habitual
	MB
	
	
	
	
	
	NA
	yes
	NA
	M
	6;6

	267
	M
	12;11
	UK
	habitual
	PA
	
	
	
	
	
	no
	no
	yes
	M
	13

	280
	M
	4;0
	UK
	mute
	MB
	
	
	
	
	
	NA
	yes
	NA
	M
	4;1

	282
	M
	6;0
	UK
	habitual
	PA
	
	
	
	
	
	no
	no
	NA
	M
	6;6

	306
	M
	12;1
	UK
	habitual
	MB
	
	
	
	
	
	no
	yes
	yes
	M
	13

	320
	F
	13;9
	UK
	NA
	NA
	NA
	yes
	no
	no
	F
	13

	330
	M
	14;10
	UK
	habitual
	Other
	
	
	
	
	
	NA
	no
	NA
	M
	15

	363
	M
	6;5
	UK
	mute
	PA
	
	
	
	
	
	no
	no
	yes
	M
	6;6

	376
	F
	15;11
	UK
	NA
	NA
	
	
	
	
	
	yes
	no
	no
	F
	15

	417
	M
	8;10
	UK
	habitual
	MB
	
	
	
	
	
	no
	no
	yes
	M
	8;6

	432
	F
	7;11
	UK
	habitual
	PA
	
	
	
	
	
	NA
	yes
	NA
	F
	7;6

	445
	M
	9;10
	UK
	NA
	PA
	
	
	
	
	
	yes
	yes
	yes
	M
	9;6

	457
	M
	6;8
	UK
	reduced
	MB
	
	
	
	
	
	no
	yes
	yes
	M
	6;6

	469
	M
	8;2
	UK
	habitual
	ED
	
	
	
	
	
	NA
	yes
	NA
	M
	8;6

	474
	F
	12;2
	UK
	habitual
	PA
	
	
	
	
	
	NA
	yes
	NA
	F
	13

	476
	F
	13;3
	UK
	habitual
	Other
	
	
	
	
	
	no
	no
	yes
	F
	13

	569
	F
	12;3
	IT
	mute
	MB
	
	
	
	
	
	no
	yes
	no
	F
	12;2

	573
	M
	16;0
	IT
	habitual
	Other
	
	
	
	
	
	no
	yes
	yes
	M
	16;0

	576
	M
	11;11
	IT
	habitual
	PA
	
	
	
	
	
	no
	no
	yes
	M
	11;10

	590
	M
	13;11
	IT
	mute
	MB
	
	
	
	
	
	no
	no
	yes
	M
	13;4

	592
	M
	3;5
	IT
	habitual
	PA
	
	
	
	
	
	NA
	no
	NA
	M
	3;5

	613
	F
	12;4
	IT
	mute
	MB
	
	
	
	
	
	no
	yes
	yes
	F
	12;7

	614
	M
	14;3
	IT
	habitual
	MB
	
	
	
	
	
	no
	yes
	yes
	F
	13;6

	620
	F
	8;10
	IT
	mute
	MB
	
	
	
	
	
	no
	yes
	yes
	F
	8;11

	637
	F
	4;10
	IT
	habitual
	PA
	
	
	
	
	
	no
	yes
	no
	M
	4;8

	670
	F
	8;4
	IT
	habitual
	PA
	
	
	
	
	
	no
	yes
	no
	F
	8;4

	675
	M
	8;9
	IT
	habitual
	PA
	
	
	
	
	
	no
	no
	yes
	M
	8;11

	697
	F
	6;2
	IT
	mute
	MB
	
	
	
	
	
	no
	yes
	yes
	F
	6;4

	700
	F
	10;6
	UK
	habitual
	PA
	
	
	
	
	
	NA
	yes
	NA
	F
	11

	719
	M
	17;8
	NL
	habitual
	Other
	
	
	
	
	
	no
	yes
	no
	M
	17;6

	723
	F
	9;3
	NL
	habitual
	MB
	
	
	
	
	
	no
	no
	no
	F
	9;5

	743
	M
	6;3
	IT
	reduced
	MB
	
	
	
	
	
	no
	yes
	no
	M
	6;4

	750
	M
	8;6
	IT
	habitual
	MB
	
	
	
	
	
	no
	yes
	no
	M
	8;4

	752
	M
	13;8
	IT
	habitual
	PA
	
	
	
	
	
	no
	no
	no
	M
	12;11

	753
	F
	3;10
	NL
	habitual
	PA
	
	
	
	
	
	no
	yes
	yes
	F
	3;8

	756
	M
	11;10
	NL
	mute
	NA
	
	
	
	
	
	no
	yes
	no
	M
	11;7

	762
	F
	8;6
	NL
	habitual
	MB
	
	
	
	
	
	no
	yes
	yes
	F
	8;9

	767
	M
	9;5
	IT
	reduced
	MB
	
	
	
	
	
	no
	yes
	yes
	F
	9;2

	770
	F
	14;5
	NL
	NA
	Other
	
	
	
	
	
	yes
	yes
	yes
	F
	14;10

	777
	F
	12;5
	NL
	habitual
	MB
	
	
	
	
	
	no
	yes
	no
	F
	12;5

	782
	M
	6;10
	NL
	habitual
	MB
	
	
	
	
	
	no
	no
	no
	M
	6;8

	785
	M
	7;7
	NL
	habitual
	MB
	
	
	
	
	
	no
	no
	no
	M
	8;0


Note. ID = participant ID; F = female; M = male; Age = age in years and months; Country = country where patients were treated (NL = Netherlands; UK = United Kingdom; IT = Italy); POSI status = postoperative speech impairment (Habitual = habitual speech; reduced = reduced speech; mute = mutism); MB = medulloblastoma; PA = pilocytic astrocytoma; ED = ependymoma; Other = Atypical Teratoid/Rhabdoid tumour and other tumour types; VM = vermis; LH = left hemisphere; RH = right hemisphere; FV = fourth ventricle; BS = brain stem; DA = dysarthria; HC = hydrocephalus; OMD = oculomotor difficulties.

Appendix B		Overview of databases used for extracting psycholinguistic values
	Property
	English
	Dutch
	Italian

	Concreteness
	Brysbaert et al. [73]
	Brysbaert et al. [74]
	Montefinese et al. [75]

	Imageability
	Scott et al. [76]
	Van Loon-Vervoorn [77] 
	Montefinese et al. [75]

	Familiarity
	Scott et al. [76]
	Hermans & De Houwer [78]
	Montefinese et al. [75]

	Age of acquisition
	Kuperman et al. [79]
	Brysbaert et al. [74]
	ItAoA. (Montefinese et al. [80])

	Frequency 
	Van Heuven et al. [81]
	SUBTLEX-NL.
(Keuleers et al. [82])
	Montefinese et al. [75]

	Word length
	CLEARPOND.
(Marian et al. [83])
	DutchPOND.
(Marian et al. [83])
	Self-constructed




Appendix C          Full linear models per component or separate variable for tumour type
Linear model per component or separate variable for tumour type

	Component/variable
	age
β (SE, p)
	sex
β (SE, p)
	countrya
β (SE, p)
	tumour typeb
β (SE, p)
	adj. R²

	
	
	
	
	
	
	

	
	
	
	United Kingdom
	Italy
	
	
	

	Global sample characteristics
	
	
	
	
	
	
	

	  #words
	0.40 (0.16, .017)
	5.79 (12.58, .648)
	-2.93 (16.57, .861)
	37.26 (16.08, .026)
	-3.27 (13.39, .808)
	0.21
	

	  #utterances
	0.01 (0.02, .472)
	2.31 (1.18, .059)
	-2.44 (1.56, .126)
	5.66 (1.51, <.001)
	-1.02 (1.26, .424)
	0.46
	

	  %unclear speech
	-0.01 (0.02, .463)
	0.35 (1.24, .778)
	-0.58 (1.63, .723)
	-0.56 (1.58, .726)
	-1.01 (1.32, .449)
	-0.09
	

	  %prompted
	-0.27 (0.10, .015)
	9.04 (8.00, .271)
	—
	14.45 (7.94, .083)
	-6.08 (8.12, .462)
	0.23
	

	Semantic
	
	
	
	
	
	
	

	  C1: Concr. V+Imageab. V+  
  Instrum. V
	-0.00 (0.00, .079)
	-0.01 (0.12, .965)
	-0.65 (0.15, <.001)
	1.66 (0.16, <.001)
	-0.06 (0.13, .657)
	0.88
	

	  C2: Concr. N+Imageab. N+  
  Fam. N
	-0.00 (0.00, .079)
	-0.15 (0.18, .427)
	0.87 (0.23, <.001)
	0.93 (0.23, <.001)
	0.35 (0.19, .081)
	0.30
	

	Lexical
	
	
	
	
	
	
	

	 C1c: Lex. acc+AoA N+ 
 Freq. V+TTR N
	-0.00 (0.00, .612)
	-0.06 (0.23, .804)
	0.32 (0.30, .301)
	-1.23 (0.31, <.001)
	0.16 (0.24, .518)
	0.46
	

	 C2d: TTR N+TTR V
	0.00 (0.00, .809)
	-0.08 (0.28, .784)
	0.16 (0.37, .674)
	-0.48 (0.38, .218)
	0.18 (0.30, .547)
	0.24
	

	 AoA V
	0.00 (0.00, .008)
	0.01 (0.09, .912)
	-1.18 (0.12, <.001)
	-0.98 (0.12, <.001)
	0.18 (0.10, .077)
	0.75
	

	 Freq. N
	0.00 (0.00, <.001)
	-0.07 (0.06, .259)
	0.07 (0.08, .436)
	-0.01 (0.08, .924)
	0.14 (0.07, .042)
	0.35
	

	Morphosyntax
	
	
	
	
	
	
	

	 C1: Gram. acc.+Finite. Ind.
	0.005 (0.00, .358)
	-0.22 (0.43, .616)
	0.14 (0.57, .811)
	0.76 (0.55, .175)
	0.58 (0.46, .213)
	0.03
	

	 C2: MLU+Trans. V
	0.010 (0.00, .030)
	-0.03 (0.33, .917)
	0.36 (0.44, .420)
	0.14 (0.43, .739)
	-0.06 (0.36, .866)
	0.03
	

	 Regularity V
	0.00 (0.04, .963)
	4.63 (3.34, .174)
	8.39 (4.40, .064)
	27.21 (4.27, <.001)
	0.92 (3.55, .797)
	0.51
	

	Phonology
	
	
	
	
	
	
	

	 C1: Length V+Length N
	0.005 (0.00, .060)
	-0.12 (0.19, .525)
	—
	1.50 (0.19, <.001)
	-0.06 (0.19, .749)
	0.74
	

	 C2: Phon. err.+Clust. ind.
	0.012 (0.05, .071)
	-0.61 (0.50, .239)
	—
	-0.82 (0.50, .117)
	0.19 (0.51, .710)
	0.11
	


Note. C = Component; N = Nouns; V= Verbs; Concr. = Concreteness; Imageab. = Imageability; Instrum. = Instrumentality; Fam. = Familiarity; Lex. acc. = lexical accuracy; AoA = Age of acquisition; Freq. = Frequency; TTR = Type-Token Ratio; Gram. acc. = grammatical accuracy; Finite. ind. = finiteness index; Trans. = Transitivity; Phon. err. = Phonological errors; Clust. ind. = Cluster index; SE = standard error; #words = sample size in number of words; adj. R2 = Adjusted R2.
aThe Netherlands was taken as the reference level
bPilocytic astrocytomas were taken as the reference level 
cNumber of words was additionally included as a covariate (β = -0.00, SE = 0.00, p = .554).
ᵈNumber of words was additionally included as a covariate (β = -0.01, SE = 0.00, p = .010).

























Appendix D          Full linear models per component or separate variable for hydrocephalus
Linear model per component or separate variable for hydrocephalus

	Component/variable
	age
β (SE, p)
	sex
β (SE, p)
	countrya
β (SE, p)
	hydrocephalus
β (SE, p)
	adj. R²

	
	
	
	
	
	
	

	
	
	
	United Kingdom
	Italy
	
	
	

	Global sample characteristics
	
	
	
	
	
	
	

	  #words
	0.46 (0.15, .003)
	5.32 (13.08, .686)
	5.03 (15.21, .743)
	33.07 (16.44, .050)
	5.65 (13.40, .675)
	0.15
	

	  #utterances
	0.01 (0.01, .693)
	1.88 (1.21, .126)
	−0.90 (1.41, .527)
	6.04 (1.52, <.001)
	1.51 (1.24, .228)
	0.33
	

	  %unclear speech
	−0.00 (0.02, .870)
	−2.24 (1.52, .147)
	1.06 (1.77, .551)
	0.10 (1.91, .958)
	−2.89 (1.56, .070)
	0.02
	

	  %prompted
	−0.26 (0.10, .013)
	14.36 (9.75, .152)
	—
	8.19 (8.58, .348)
	6.58 (10.02, .517)
	0.14
	

	Semantic
	
	
	
	
	
	
	

	  C1: Concr. V+Imageab. V+  
  Instrum. V
	-0.00 (0.00, .139)
	0.06 (0.12, .605)
	-0.61 (0.13, <.001)
	1.60 (0.15, <.001)
	0.14 (0.12, .244)
	0.84
	

	  C2: Concr. N+Imageab. N+  
  Fam. N
	-0.00 (0.00, .143)
	-0.14 (0.16, .376)
	0.76 (0.18, <.001)
	0.90 (0.20, <.001)
	0.30 (0.16, .065)
	0.33
	

	Lexical
	
	
	
	
	
	
	

	 C1b: Lex. acc+AoA N+ 
 Freq. V+TTR N
	-0.00 (0.00, .303)
	-0.10 (0.20, .629)
	0.30 (0.23, .196)
	-1.26 (0.26, <.001)
	0.06 (0.20, .757)
	0.45
	

	 C2c: TTR N+TTR V
	0.00 (0.00, .176)
	0.03 (0.27, .918)
	0.13 (0.31, .685)
	-0.49 (0.35, .172)
	-0.02 (0.28, .940)
	0.21
	

	 AoA V
	0.00 (0.00, .004)
	0.00 (0.09, .970)
	−1.15 (0.10, <.001)
	−0.93 (0.11, <.001)
	−0.11 (0.09, .222)
	0.72
	

	 Freq. N
	0.00 (0.00, .008)
	−0.06 (0.07, .364)
	0.06 (0.08, .439)
	0.05 (0.08, .551)
	0.03 (0.07, .706)
	0.09
	

	Morphosyntax
	
	
	
	
	
	
	

	 C1: Gram. acc.+Finite. Ind.
	0.01 (0.00, .062)
	−0.03 (0.35, .941)
	−0.01 (0.41, .979)
	0.68 (0.44, .131)
	0.38 (0.36, .294)
	0.06
	

	 C2: MLU+Trans. V
	0.01 (0.00, .006)
	−0.18 (0.28, .518)
	0.34 (0.32, .303)
	−0.00 (0.35, .997)
	−0.53 (0.29, .070)
	0.18
	

	 Regularity V
	0.00 (0.03, .919)
	6.03 (2.82, .037)
	8.24 (3.28, .015)
	26.93 (3.55, <.001)
	0.43 (2.89, .881)
	0.53
	

	Phonology
	
	
	
	
	
	
	

	 C1: Length V+Length N
	0.00 (0.00, .035)
	0.02 (0.20, .930)
	—
	1.50 (0.18, <.001)
	0.07 (0.21, .727)
	0.71
	

	 C2: Phon. err.+Clust. ind.
	0.01 (0.00, .033)
	−0.19 (0.44, .662)
	—
	−0.75 (0.38, .060)
	0.72 (0.45, .120)
	0.21
	


Note. C = Component; N = Nouns; V= Verbs; Concr. = Concreteness; Imageab. = Imageability; Instrum. = Instrumentality; Fam. = Familiarity; Lex. acc. = lexical accuracy; AoA = Age of acquisition; Freq. = Frequency; TTR = Type-Token Ratio; Gram. acc. = grammatical accuracy; Finite. ind. = finiteness index; Trans. = Transitivity; Phon. err. = Phonological errors; Clust. ind. = Cluster index; SE = standard error; #words = sample size in number of words; adj. R2 = Adjusted R2.
aThe Netherlands was taken as the reference level
bNumber of words was additionally included as a covariate (β = -0.00, SE = 0.00, p = .933). 
cNumber of words was additionally included as a covariate (β = -0.01, SE = 0.00, p = .002).
























Appendix E          Full linear models per component or separate variable for tumour location
Linear model per component or separate variable for tumour location

	Component/variable
	age
F (p)
	sex
F (p)
	country
F (p)
	tumour location
F (p)
	adj. R²

	Global sample characteristics
	
	
	
	
	

	  #words
	11.33 (.002)
	0.65 (.423)
	3.35 (.044)
	2.60 (.063)
	0.23

	  #utterances
	0.32 (.577)
	2.22 (.143)
	15.51 (<.001)
	4.15 (.011)
	0.43

	  %unclear speech
	0.01 (.920)
	1.21 (.276)
	0.42 (.657)
	0.25 (.860)
	-0.07

	  %prompted
	4.55 (.043) 
	1.71 (.203) 
	1.03 (.321)
	0.09 (.967) 
	0.06 

	Semantic
	
	
	
	
	

	  C1: Concr. V+Imageab. V+  
  Instrum. V
	3.33 (.075)
	0.00 (.964)
	132.33 (<.001)
	1.76 (.168)
	0.85

	  C2: Concr. N+Imageab. N+  
  Fam. N
	2.16 (.149)
	1.20 (.279)
	8.93 (<.001)
	0.12 (.948)
	0.18

	Lexical
	
	
	
	
	

	 C1a: Lex. acc+AoA N+ 
 Freq. V+TTR N
	0.47 (.496)
	0.12 (.730)
	19.70 (<.001)
	1.23 (.311)
	0.46

	 C2b: TTR N+TTR V
	2.87 (.097)
	0.05 (.823)
	2.06 (.139)
	1.95 (.135)
	0.28

	 AoA V
	10.32 (.002)
	0.32 (.573)
	57.31 (<.001)
	0.42 (.738)
	0.70

	 Freq. N
	6.12 (.017)
	1.56 (.218)
	0.19 (.824)
	0.33 (.802)
	0.09

	Morphosyntax
	
	
	
	
	

	 C1: Gram. acc.+Finite. Ind.
	3.96 (.052)
	0.00 (.967)
	2.33 (.109)
	1.26 (.298)
	0.07

	 C2: MLU+Trans. V
	7.54 (.009)
	0.01 (.941)
	1.17 (.319)
	1.10 (.359)
	0.12

	 Regularity V
	0.35 (.556)
	5.20 (.027)
	30.44 (<.001)
	0.47 (.702)
	0.52

	Phonology
	
	
	
	
	

	 C1: Length V+Length N
	8.04 (.009)
	0.81 (.378)
	89.95 (<.001)
	2.83 (.059)
	0.76

	 C2: Phon. err.+Clust. ind.
	2.99 (.096)
	0.90 (.353)
	2.87 (.103)
	0.18 (.910)
	0.08


Note. C = Component; N = Nouns; V= Verbs; Concr. = Concreteness; Imageab. = Imageability; Instrum. = Instrumentality; Fam. = Familiarity; Lex. acc. = lexical accuracy; AoA = Age of acquisition; Freq. = Frequency; TTR = Type-Token Ratio; Gram. acc. = grammatical accuracy; Finite. ind. = finiteness index; Trans. = Transitivity; Phon. err. = Phonological errors; Clust. ind. = Cluster index; SE = standard error; #words = sample size in number of words; adj. R2 = Adjusted R2.
aNumber of words was additionally included as a covariate (F(1, 46) = 0.57, p = .455). 
bNumber of words was additionally included as a covariate (F(1, 46) = 10.97, p = .002). 





