Supplementary material

Material and methods in more detail
Study population 
Patients treated for HNC during 2007-2012 were prospectively followed both with respect to mouth opening measured in millimeters, Maximal Interincisal Opening (MIO), and with validated patient reported outcome (PRO) instruments, the Gothenburg Trismus Questionnaire (GTQ) [1] and the European Organization for Research and Treatment of Cancer Head and Neck Questionnaire (EORTC QLQ-HN35) [2]. Patients were assessed at baseline and at 3, 6, and 12 months after RT. Tumours were staged according to the TNM classification of tumours (14) and comorbidity was evaluated according to the Adult Comorbidity Evaluation 27 (ACE-27) [3, 4]. 
Inclusion criteria for this study were HNC treated with external beam RT (EBRT) only or EBRT in combination with brachytherapy, with or without chemotherapy, but not with surgery. Exclusion criteria were palliative treatment, edentulism, poor general health, and not being able to read or understand the questionnaires. A subset of the study population has previously been described in a clinical intervention study on trismus [5]. 
Out of the 331 eligible patients, 35 were excluded at the tumour board meeting (n=9 palliative treatment, n=11 edentulous, n=1 language, n=14 poor general health) and 80 did not complete follow-up at 12 months (n=35 declined further participation, n=18 deceased, n=23 unspecified reasons, n=4 relapsing disease) resulting in 216 patients left for analysis. 
Ethics
The study was approved by the Regional Ethical Review Board and performed in accordance with the Declaration of Helsinki. All participants gave their written informed consent to participate in the study.
Chemotherapy
Chemotherapy was given as either induction or concomitant therapy. Induction chemotherapy generally consisted of cisplatin 100 mg/m² day one and 5-Fu 1000 mg/m² per day by continuous infusion day one through five. The cycle interval was 21 days. Concomitant chemotherapy generally consisted of cisplatin 40 mg/m² day one with a cycle interval of seven days. 
Radiotherapy
[bookmark: _GoBack]EBRT was planned based on computed tomography (CT) imaging and was given as 3D-conformal RT (3D-CRT) or intensity-modulated RT (IMRT). The Eclipse™ treatment planning system was used for treatment planning (version 10.0.39, Varian Medical Systems, Palo Alto, U.S.); no dose constraints for the mastication structures were applied. Prescribed doses were typically 1.7 Gray (Gy) per fraction two times per day, five days per week to a total dose of 64.6 Gy (2007-2009) or 2.0 Gy per fraction, one per day, five days per week to a total dose of 68.0 Gy (2010-2012). The dose was prescribed according to the principles of the International Commission on Radiation Units and Measurements (ICRU) [6, 7]. 
Brachytherapy was given after completed EBRT according to local guidelines. Orthogonal X-ray imaging was used for treatment planning in the BrachyVision module of Eclipse™. Prescribed doses were typically 9.31 Gy in seven fractions, 11.0 Gy in eight fractions, or 21.9 Gy in 15 fractions. Treatments were delivered by a pulse-dose rate (PDR) afterloader using an 192Ir-source. 
Structure doses 
For each patient, structures involved in normal mastication and potentially involved in trismus symptomatology were consistently contoured on the CT-images used for treatment planning. These included the masseter muscles, the temporal muscles, the pterygoid muscles (medial pterygoid and lateral pterygoid), the TM joint, the ganglion pterygopalatine (ganglion PPT), and the soft palate. All risk structures were delineated according to their anatomic boundaries, caudal to the superior limit of the orbit (Supplementary Figure S1.)
Absorbed doses for all risk structures were re-calculated according to the planned EBRT dose distribution of the original treatment plan and structure-specific dose-volume histograms (DVH) were exported. Unfortunately, reliable 3D brachytherapy dose contributions to tissues outside the tumour volume could not be estimated for most patients due to lack of imaging information. Instead of excluding all patients who had received brachytherapy, for each patient in question, we retained those structures where the brachytherapy dose contribution could be ignored (based on available information Supplementary Table 1). 
Evaluation of trismus and endpoints
The three investigated endpoints reflected any occurrence of trismus during the first year of follow-up. 
Maximal interincisal opening (MIO) 
MIO was measured with patients seated in an upright position; the distance between the edges of the incisors of the mandible and the maxilla was determined using a ruler. We defined trismus as MIO ≤35 mm according to Dijkstra et al. [8].
Patient-reported outcome (PRO) instruments 
The GTQ is a validated questionnaire that specifically addresses trismus [1]. For the purpose here, the single item “Limitation in opening mouth” was used as a second endpoint with the answering categories: “Not at all”, “A little”, “Moderate”, “Much”, “Very much” and we defined trismus as “Moderate” - “Very much”.
EORTC QLQ-HN35 is a validated HNC specific questionnaire that evaluates health-related quality of life (HRQL) in HNC patients [2]. It is also used to assess radiation-induced trismus, alone, or in combination with measurements of mouth opening [9-11]. Here, the single item “Restricted mouth opening” was used as a third endpoint. Answering categories for this item is: “Not at all”,” A little”, “Quite a lot”, “Much” and we defined trismus as “Quite a lot” – “Much”.
Statistics
All risk structures, except the soft palate, were analysed as ipsi-, contra- and bilateral structures with corresponding mean absorbed RT doses. Correlations between doses of different structures were calculated using Pearson correlation coefficients and comparisons between risk structure doses in trismus and non-trismus patients were made using Student’s T and Wilcoxon rank-sum tests. Univariable logistic regression analysis (UVA) was performed with mean absorbed structure dose as single predictor for trismus as defined by all three assessment methods. We accounted for potential effects by relevant clinical factors (ACE-27, a comorbidity scale ranging from 0 (no comorbidity) to 3 (severe comorbidity), age, chemotherapy, height, smoking) pairwise with dose and in a multivariable setting. To investigate the inter-relationship between different risk structures, we also performed multivariable logistic regression analysis (MVA) with forward selection based on statistically significant structure doses and patient risk factors. The model comparison criterion was based on the significance level of the chi-square score for a variable to be added to this overall final model.
All tests were two-tailed and conducted at a 5 % significance level; the inclusion criterion for variables in MVA was, however, at a 10 % significance level. The discriminative ability of each model was assessed by the area under the Receiver Operating Characteristic (ROC) curve (AUC). The analyses were performed using the statistical software SAS® version 9.2 (Cary, NC, USA).
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Figure S2. Receiver operating characteristics for the final models as presented in Table 4. MIO (maximal interincisal opening), GTQ (Gothenburg Trismus Questionnaire), and EORTC QLQ-HN35 (European Organization for Research and Treatment of Cancer Head and Neck Questionnaire).



Tables

Table S1. Brachytherapy dose contributions to each structure by cancer diagnose and prescribed dose.
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Abbreviations: Lat. = lateral; Med. = medial; PPT= pterygopalatine.
Red indicates cases where the structure maximum/mean absorbed dose is estimated to be larger than 3.0/2.0 Gy. Calculations based on available brachytherapy implant 3D imaging information.



Table S2. Patient characteristics, treatment information, and information on trismus in head and neck cancer patients before oncological treatment.

	Characteristics
	

	Age in years (mean, range); n=217
	60 (29-87)

	Gender n (%)
	

	     Male
	155 (71)

	     Female
	62 (29)

	Smoking
	n (%)

	     Current smoker
	49 (27)

	     Stopped smoking <12 months
	20 (11)

	     Stopped smoking> 12 months
	65 (35)

	     Never smoked
	50 (27)

	BMI (mean, SD); n=210
	26.3 (4.2)

	Height in cm (mean, SD); n=211
	175.6 (8.6)

	Tumour location
	n (%)

	Oropharynx
	145 (67)

	Tumour colli
	22 (10)

	Oral cavity
	28 (13)

	Nasopharynx
	17 (8)

	Other
	5 (2)

	T-stadium
	n (%)

	     Tx
	22 (10)

	     T1
	36 (17)

	     T2
	84 (39)

	     T3
	39 (18)

	     T4
	34 (16)

	
	

	Tumour staging
	n (%)

	     I
	8 (4)

	     II
	40 (19)

	     III
	44 (20)

	     IV
	123 (57)

	Comorbidity ACE 27
	n (%)

	     None
	97 (45)

	     Mild
	85 (40)

	     Moderate
	26 (12)

	     Severe
	7 (3)

	Oncological treatment
	n (%)

	     EBRT
	43 (20)

	     EBRT+ chemotherapy
	88 (41)

	     EBRT+ brachytherapy
	20 (9)

	     EBRT + chemotherapy + brachytherapy
	66 (30)



Abbreviations: ACE-27= Adult Comorbidity Evaluation 27; BMI = Body Mass Index; EORTC QLQ HN35= European Organization for Research and Treatment of Cancer Quality of Life Questionnaire Head and Neck 35; GTQ= Gothenburg Trismus Questionnaire; MIO= Maximal Interincisal Opening.

Table S3a. Students T and Wilcoxon rank-sum tests for dose to mastication structures in patients with and without trismus according to MIO.

	Risk structures
	Maximal Interincisal Opening (MIO) 

	
	n=patients analyzed
(non-trismus | trismus)
	Average mean±SD
(lower, upper quartile)
non-trismus 
	Average mean±SD
(lower, upper quartile)

trismus
	T-test
p-value

	Wilcoxon
p-value


	Masseter
	169
(73 |96)
	31.8±8.4
(25.8, 37.5)
	37.7±8.6
(31.2, 42.5)
	<0.001
	<0.001

	Lateral pterygoid
	195
(87 | 108)
	19.8±15.2
(6.7, 28.5)
	31.3±18.3
(18.0, 42.7)
	<0.001
	<0.001

	Medial pterygoid
	114
(47 | 67)
	49.2±12.5
(46.2, 56.8)
	55.9±8.7
(51.6, 62.7)
	0.001
	0.002

	Temporalis
	195
(87 | 108)
	4.5±5.1
(1.6, 4.4)
	6.9±6.0
(2.9, 8.3)
	0.004
	<0.001

	TM joint
	201
(93 | 108)
	12.1±11.7
(3.3, 18.7)
	20.5±16.0
(6.5, 30.5)
	<0.001
	<0.001

	Ganglion PPT
	201
(93 | 108)
	8.1±14.0
(2.0, 5.2)
	14.0±18.4
(2.7, 15.6)
	0.012
	<0.001

	Soft palate
	114
(47 | 67)
	56.7±17.0
(57.2, 66.4)
	60.3±12.5
(59.9, 67.2)
	0.195
	0.267




Table S3b. Students T and Wilcoxon rank-sum tests for dose to mastication structures in patients with and without trismus according to GTQ.

	Risk structures
	Gothenburg Trismus Questionnaire (GTQ)


	
	n=patients analyzed
(non-trismus | trismus)
	Average mean±SD
(lower, upper quartile)
non-trismus 
	Average mean±SD
(lower, upper quartile)
trismus 
	T-test
p-value

	Wilcoxon
p-value


	Masseter
	143
(68 |75)
	31.8±8.3
(26.6, 37.2)
	38.2±9.2
(32.1, 42.6)
	<0.001
	<0.001

	Lateral pterygoid
	166
(82 | 84)
	21.7±16.6
(6.5, 31.8)
	30.5±18.6
(11.7, 42.7)
	0.002
	0.002

	Medial pterygoid
	91
(43 | 48)
	50.3±12.7
(44.0, 58.5)
	53.9±10.7
(51.4, 62.5)
	0.143
	0.173

	Temporalis
	166
(82 | 84)
	4.8±5.0
(1.6, 5.7)
	6.8±6.0
(2.7, 8.7)
	0.018
	0.002

	TM joint
	171
(87 | 84)
	13.0±12.8
(3.1, 21.6)
	20.8±16.4
(5.6, 35.9)
	<0.001
	<0.001

	Ganglion PPT
	171
(87 | 84)
	9.5±16.2
(2.0, 5.8)
	13.0±17.0
(2.4, 16.8)
	0.180
	0.007

	Soft palate
	91
(43 | 48)
	57.0±15.8
(57.2, 66.3)
	58.3±16.1
(58.3, 67.4)
	0.695
	0.261




Table S3c. Students T and Wilcoxon rank-sum tests for dose to mastication structures in patients with and without trismus according to EORTC HN35.

	Risk structures
	EORTC QLQ-HN35

	
	n=patients analyzed
(non-trismus | trismus)
	Average mean±SD
(lower, upper quartile)
non-trismus 
	Average mean±SD
(lower, upper quartile)
trismus 
	T-test
p-value

	Wilcoxon
p-value


	Masseter
	155
(110 |45)
	33.5±9.0
(27.4, 39.0)
	38.3±9.0
(31.6, 41.1)
	0.003
	0.010

	Lateral pterygoid
	181
(125 | 56)
	24.2±17.4
(9.1, 35.1)
	29.2±18.3
(10.7±41.7)
	0.084
	0.068

	Medial pterygoid
	102
(70 | 32)
	51.2±12.5
(46.2, 60.6)
	54.6±7.5
(50.9, 60.0)
	0.156
	0.343

	Temporalis
	181
(125 |56)
	5.4±5.6
(2.0, 6.5)
	6.2±5.2
(2.5, 7.8)
	0.358
	0.114

	TM joint
	186
(130 | 56)
	14.8±13.9
(3.7, 23.6)
	20.3±15.5
(5.5, 34.8)
	0.018
	0.020

	Ganglion PPT
	186
(130 | 56)
	10.3±16.4
(2.1, 7.5)
	12.2±16.7
(2.2, 16.8)
	0.487
	0.250

	Soft palate
	102
(70 | 32)
	57.5±15.8
(58.8, 66.7)
	58.5±13.9
(56.4, 66.8)
	0.755
	0.997



Abbreviation: EORTC QLQ-HN35= European Organization for Research and Treatment of Cancer Quality of Life Questionnaire Head and Neck 35.


Table S4. Pearson correlation coefficients for bilateral mean absorbed dose to potential trismus risk structures. 
	Pearson Correlation Coefficients


	Risk structure
	Masseter

	Lateral pterygoid
	Medial pterygoid
	Temporal muscle
	TM joint
	Ganglion PPT
	Soft palate

	
	(R,
p-value, No.)

	
	
	
	
	
	

	Masseter
	1.00
N/A
181
	0.78
<.0001
181
	0.72
<.0001
123
	0.73
<.0001
181
	0.78
<.0001
181
	0.66
<.0001
181
	0.45
<.0001
123

	Lateral pterygoid
	
	1.00
N/A
210
	0.67
<.0001
123
	0.93
<.0001
210
	0.95
<.0001
210
	0.93
<.0001
210
	0.48
<.0001
123

	Medial pterygoid
	
	
	1.00
N/A
123
	0.52
<.0001
123
	0.57
<.0001
123
	0.58
<.0001
123
	0.81
<.0001
123

	Temporal muscle
	
	
	
	1.00
N/A
210
	0.90
<.0001
210
	0.93
<.0001
210
	0.35
<.0001
123

	TM joint
	
	
	
	
	1.00
N/A
216
	0.86
<.0001
216
	0.37
<.0001
123

	Ganglion PPT
	
	
	
	
	
	1.00
N/A
216
	0.45
<.0001
123

	Soft
palate
	
	
	
	
	
	
	1.00
N/A
123



































Abbreviations: N/A= not applicable; R= Pearson correlation coefficient.


Table S5a. Logistic regression analysis of risk structures for trismus in HNC (ipsilateral mean dose).

	

	Risk structure
	Logistic regression analysis
	MIO
	GTQ
	EORTC QLQ-HN35

	Ispilateral
	
	p-value
	AUC
	p-value
	AUC
	p-value
	AUC

	Masseter

	Univarable
	<0.001
	0.66
	<0.001
	0.71
	0.006
	0.62

	
	Multivariable
	0.001
	0.73
	0.003
	0.78
	0.03
	0.70

	Lateral pterygoid 
	Univarable
	<0.001
	0.68
	<0.001
	0.65
	0.07
	0.59

	
	Multivariable
	0.001
	0.73
	0.004
	0.74
	0.06
	0.62

	Medial pterygoid 
	Univarable
	0.01
	0.64
	0.07
	0.64
	0.09
	0.55

	
	Multivariable
	0.02
	0.75
	0.009
	0.74
	0.06
	0.67

	Temporal

	Univarable
	0.008
	0.68
	0.009
	0.65
	0.2
	0.58

	
	Multivariable
	0.08
	0.69
	0.005
	0.71
	0.5
	0.60

	TM joint

	Univarable
	<0.001
	0.66
	<0.001
	0.66
	0.009
	0.62

	
	Multivariable
	0.004
	0.71
	0.006
	0.74
	0.01
	0.64

	Ganglion PPT

	Univarable
	0.02
	0.67
	0.1
	0.62
	0.5
	0.55

	
	Multivariable
	0.1
	0.69
	0.009
	0.67
	0.9
	0.60

	Soft palate
	N/A



Abbreviations: AUC = Area under the ROC-curve; N/A= not applicable.

For MIO, results from multivariable analysis are adjusted for smoking and height. For GTQ, results from multivariable analysis are adjusted for ACE-27. For EORTC QLQ HN 35 ispilateral masseter is adjusted for height. 


Table S5b. Logistic regression analysis of risk structures for trismus in HNC (contralateral mean dose).


	Risk structure
	Logistic regression analysis
	MIO
	GTQ
	EORTC QLQ-HN35

	Contralateral
	
	p-value
	AUC
	p-value
	AUC
	p-value
	AUC

	Masseter

	Univarable
	0.003
	0.66
	0.01
	0.62
	0.03
	0.60

	
	Multivariable
	0.001
	0.73
	0.01
	0.71
	0.01
	0.70

	Lateral pterygoid 
	Univarable
	<0.001
	0.68
	0.02
	0.61
	0.2
	0.57

	
	Multivariable
	<0.001
	0.73
	0.005
	0.72
	0.3
	0.61

	Medial pterygoid 
	Univarable
	0.004
	0.68
	0.4
	0.56
	0.4
	0.57

	
	Multivariable
	0.04
	0.74
	0.01
	0.71
	0.2
	0.67

	Temporal

	Univarable
	0.01
	0.66
	0.1
	0.62
	0.6
	0.56

	
	Multivariable
	0.08
	0.69
	0.008
	0.69
	1.0
	0.60

	TM joint

	Univarable
	<0.001
	0.66
	0.02
	0.62
	0.1
	0.58

	
	Multivariable
	0.001
	0.72
	0.006
	0.70
	0.3
	0.60

	Ganglion PPT

	Univarable
	0.02
	0.68
	0.2
	0.62
	0.5
	0.57

	
	Multivariable
	0.09
	0.69
	0.009
	0.67
	0.9
	0.59

	Soft palate
	N/A



Abbreviations: AUC = Area under the ROC-curve; N/A= not applicable.

For MIO, results from multivariable analysis are adjusted for smoking and height. For GTQ, results from multivariable analysis are adjusted for ACE-27. 


Table S6a. Logistic regression and ROC analysis of risk structure doses as predictors for trismus according to MIO in head and neck cancer patients treated with radiotherapy (bilateral mean absorbed dose).

	Risk structure
	Logistic regression analysis
	Maximal Interincisal Opening (MIO)

	
	
	p-value
	Regr. coeff. ± SEM
	OR 
(95% CI)
	AUC

	Masseter

	Univarable
	<0.001
	0.085 ±0.021
	1.09 (1.04,1.14)
	0.69

	
	Multivariable
	<0.001
	0.094±0.025

	1.10 (1.05,1.16)

	0.76

	
	Height

	0.049
	-0.048±0.024
	0.95(0.91-1.0*)
	

	Lateral Pterygoid

	Univarable
	<0.001
	0.040±0.009
	1.04 (1.02,1.06)
	0.69

	
	Multivariable
	<0.001

	0.038±0.011

	1.04 (1.02,1.06)

	0.74

	
	Height

	0.005
	-0.061±0.022
	0.94 (0.90,0.98)
	

	Medial Pterygoid 

	Univarable
	0.003
	0.064±0.022
	1.07 (1.02,1.11)
	0.67

	
	Multivariable
	0.039
	0.037±0.018
	1.04(1.00**-1.07)
	0.74

	
	Height
	0.032
	-0.068±0.032
	0.93(0.88,0.99)
	

	
	Smoking
	0.046
	0.398±0.200
	1.49(1.01-2.20)
	

	Temporal

	Univarable
	0.007
	0.086±0.032
	1.09(1.02,1.16)
	0.68

	
	Multivariable
	0.072
	n.s
	n.s
	0.69

	TM joint

	Univarable
	<0.001
	0.043±0.011
	1.04(1.02,1.07)
	0.66

	
	Multivariable
	0.001
	0.042±0.013
	1.04(1.02,1.07)
	0.72

	
	Height
	0.007
	-0.055±0.020
	0.95(0.91,0.99)
	

	Ganglion PPT

	Univarable
	0.016
	0.024±0.010
	1.02(1.01,1.04)
	0.67

	
	Multivariable
	0.098
	n.s
	n.s
	0.69

	Soft palate

	Univarable
	0.199
	n.s
	n.s
	0.56

	
	Multivariable
	0.301
	n.s
	n.s
	0.72



*Upper 95 % confidence limit below 1.0
** Lower 95 % confidence limit above 1.0.

Abbreviations: AUC= Area under the Receiver Operating Curve; CI= confidence interval; MIO= Maximal Interincisal Opening; OR= Odds ratio; Regr. coeff= Regression coefficient; ROC= Receiver Operating Characteristics; SEM= standard error of the mean.

For MIO, results from multivariable analysis are adjusted for smoking and height.

Table S6b. Logistic regression and ROC analysis of risk structure doses as predictors for trismus according to GTQ in head and neck cancer patients treated with radiotherapy (bilateral mean absorbed dose).

	Risk structure
	Logistic regression analysis
	Gothenburg Trismus Questionnaire (GTQ)

	
	
	p-value
	Regr. coeff. ± SEM
	OR 
(95% CI)
	AUC

	Masseter

	Univariable
	<0.001
	0.089±0.023
	1.09 (1.04,1.14)
	0.71

	
	Multivariable
	<0.001
	0.117±0.030
	1.12 (1.06,1.19)

	0.78

	
	ACE 27

	0.004
	0.841±0.293
	2.32 (1.31-4.12)
	

	Lateral Pterygoid

	Univariable
	0.002
	0.028±0.009
	1.03 (1.01,1.05)
	0.64

	
	Multivariable
	0.001
	0.039±0.012
	1.04(1.02,1.06)
	0.73

	
	ACE 27
	0.036
	0.754±0.259
	2.13(1.28,3.53)
	

	Medial Pterygoid 

	Univariable
	0.149
	n.s
	n.s
	0.58

	
	Multivariable
	0.063
	n.s
	n.s
	0.73

	Temporal

	Univariable
	0.024
	0.071±0.031
	1.07(1.01,1.14)
	0.64

	
	Multivariable
	0.023
	0.087±0.038
	1.09(1.01,1.18)
	0.70

	
	ACE 27
	0.006
	0.696±0.251
	2.01(1.23-3.28)
	

	TM joint

	Univariable
	0.001
	0.037±0.011
	1.04(1.02,1.06)
	0.65

	
	Multivariable
	<0.001
	0.052±0.014
	1.05(1.02,1.08)
	0.74

	
	ACE 27
	0.005
	0.716±0.254
	2.01,(1.24,3.37)
	

	Ganglion PPT

	Univariable
	0.184
	n.s
	n.s
	0.62

	
	Multivariable
	0.086
	n.s
	n.s
	0.67

	Soft palate

	Univariable
	0.691
	n.s
	n.s
	0.57

	
	Multivariable
	0.753
	n.s
	n.s
	0.69



Abbreviations: ACE-27= Adult Comorbidity Evaluation 27;AUC= Area under the Receiver Operating Curve; CI= confidence interval; GTQ= Gothenburg Trismus Questionnaire; OR= Odds ratio; Regr. coeff= Regression coefficient; ROC= Receiver Operating Characteristics; SEM= standard error of the mean.

For GTQ, results from multivariable analysis are adjusted for ACE-27.


Table S6c. Logistic regression and ROC analysis of risk structure doses as predictors for trismus according to EORTC QLQ HN35 in head and neck cancer patients treated with radiotherapy (bilateral mean absorbed dose).

	Risk structure
	Logistic regression analysis
	EORTC QLQ-HN35

	
	
	p-value
	Regr. coeff. ± SEM
	OR 
(95% CI)
	AUC

	Masseter

	Univariable
	0.005
	0.058±0.021
	1.06 (1.02,1.10)
	0.63

	
	Multivariable
	0.001
	0.087±0.027

	1.09 (1.03,1.15)

	0.72

	
	Height

	0.023
	0.063±0.028

	1.07 (1.01,1.13)
	

	Lateral Pterygoid

	Univariable
	0.085
	n.s
	n.s
	0.59

	
	Multivariable
	0.111
	n.s
	n.s
	0.61

	Medial Pterygoid 

	Univariable
	0.160
	n.s
	n.s
	0.56

	
	Multivariable
	0.069
	n.s
	n.s
	0.69

	Temporal

	Univariable
	0.358
	n.s
	n.s
	0.57

	
	Multivariable
	0.682
	n.s
	n.s
	0.60

	TM joint

	Univariable
	0.020
	0.025±0.011
	1.03(1.00*,1.05)
	0.61

	
	Multivariable
	0.030
	0.028±0.013
	1.03(1.00*,1.05)
	0.62

	Ganglion PPT

	Univariable
	0.485
	n.s
	n.s
	0.55

	
	Multivariable
	0.905
	n.s
	n.s
	0.59

	Soft palate

	Univariable
	0.753
	n.s
	n.s
	0.51

	
	Multivariable
	0.703
	n.s
	n.s
	0.65



*Lower 95 % confidence limit above 1.0.

Abbreviations: ACE-27= Adult Comorbidity Evaluation 27;AUC= Area under the Receiver Operating Curve; CI= confidence interval; EORTC QLQ-HN35= European Organization for Research and Treatment of Cancer Quality of Life Questionnaire Head and Neck 35; OR= Odds ratio; Regr. coeff= Regression coefficient; ROC= Receiver Operating Characteristics; SEM= standard error of the mean.

For EORTC QLQ HN35, results from multivariable analysis are adjusted for height.


Table S7. Logistic regression using forward selection of predictors for trismus in head and neck cancer patients treated with radiotherapy (bilateral mean dose).

	Endpoint
(N=No. observations)
	Potential predictors *
	
	Final model

	
	
	p-value
	Regr. coeff. ± SEM
	OR 
(95 % CI)
	AUC

	MIO 
(N=142)
	Masseter 
	<0.01
n.s.
n.s.
n.s.
n.s.
n.s.
	0.100±0.025
	1.10 
(1.05, 1.16)
	0.73

	
	Lateral pterygoid
	
	
	
	

	
	Medial pterygoid
	
	
	
	

	
	Temporal
	
	
	
	

	
	TM joint
	
	
	
	

	
	Ganglion PPT
	
	
	
	

	
	Smoking 
	0.035
n.s.
	0.341±0.162
	1.41 
(1.02, 1.93)
	

	
	Height
	
	
	
	

	GTQ
(N=142) 
	Masseter 
	<0.01
n.s.
n.s.
n.s.
n.s.
n.s.
n.s.
	0.105±0.025
	1.11 
(1.06, 1.17)
	0.74

	
	Lateral pterygoid
	
	
	
	

	
	Medial pterygoid
	
	
	
	

	
	Temporal
	
	
	
	

	
	TM joint
	
	
	
	

	
	Ganglion PPT
	
	
	
	

	
	Soft palate
	
	
	
	

	
	Smoking
	n.s.
0.007
	
0.656±0.242
	
1.93 
(1.20, 3.10)
	

	
	ACE-27
	
	
	
	

	EORTC QLQ-HN35 
(N=155)
	Masseter 
	<0.01
n.s.
n.s.
n.s.
n.s.
n.s.
	0.058±0.021
	1.06 
(1.02, 1.10)
	0.63

	
	Lateral pterygoid
	
	
	
	

	
	Medial pterygoid
	
	
	
	

	
	Temporal
	
	
	
	

	
	TM joint
	
	
	
	

	
	Height
	
	
	
	



* Candidate variables selected from the logistic regression analysis with dose to a single structure as predictor possibly adjusted for other factors. 

Abbreviations: ACE-27= Adult comorbidity Evaluation 27; AUC= area under the Receiver Operating curve; CI= confidence interval; EORTC QLQ HN35= European Organization for Research and Treatment of Cancer Quality of Life Questionnaire Head and Neck 35; GTQ= Gothenburg Trismus Questionnaire; MIO= Maximal Interincisal Opening; OR= odds ratio; Regr. Coeff= regression coefficient; SEM= standard error of the mean.


Table S8. Performance of the final models in Table 4 with predictions stratified into percentiles with corresponding observed outcomes.

	
	
	Percentile (%)

	
	
	0-9.9
	10-19.9
	20-29.9
	30-39.9
	40-49.9
	50-59.9
	60-69.9
	70-79.9
	80-89.9
	90-100

	MIO
	number
	1
	3
	9
	14
	24
	21
	25
	21
	19
	5

	
	observed
	0 %
	0 %
	33 %
	21 %
	58 %
	57 %
	60 %
	71 %
	89 %
	80 %

	
	predicted
	5 %
	18 %
	26 %
	36 %
	44 %
	55 %
	66 %
	75 %
	84 %
	94 %

	GTQ
	number
	3
	6
	14
	19
	28
	16
	27
	18
	5
	6

	
	observed
	33 %
	17 %
	7 %
	42 %
	43 %
	56 %
	81 %
	56 %
	80 %
	100 %

	
	predicted
	7 %
	17 %
	26 %
	34 %
	46 %
	55 %
	66 %
	75 %
	84 %
	94 %

	EORTC
	number
	1
	28
	57
	50
	14
	2
	3
	-
	-
	-

	
	observed
	0 %
	7 %
	32 %
	34 %
	29 %
	100 %
	67 %
	-
	-
	-

	
	predicted
	7 %
	16 %
	24 %
	34 %
	46 %
	56 %
	66 %
	-
	-
	-
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Figure S1a. Muscles of mastication.
The masseter muscle and the

temporomandibular joint.
‘With permission from Kenhub.com

Figure S1b. Delineation of potiential
risk structures for trismus.

1) temporomandibular joint, 2) masseter
muscle, 3) temporal muscle, 4) lateral
pterygoid muscle, and 5) medial
pterygoid muscle .
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