Deriving Health Utility Indices From a Food Allergy Quality-of-Life Questionnaire


SUPPORTING INFORMATION I – AN EXPLANATION OF TEN-FOLD VALIDATION

Participants were split into estimation and validation samples for internal validation. Specifically, the full sample was divided into 10 equal groups using computer-generated random numbers. Each time, 90% of the sample (e.g., 9 random groups) were assigned to the “estimation sample” that was used to generate the mapping algorithm. The remaining 10% were assigned to the “validation sample”, which was used to predict AQoL-6D/CHU9D HSU scores based on the mapping algorithm. This procedure was repeated 10 times (10-fold validation) so that each of the 10 random groups was used in the estimation and validation exercises. Model performance was assessed based on pooled estimated prediction errors.



SUPPORTING INFORMATION II – ADDITIONAL RESULTS

TABLE S1. Spearman’s Correlations Between FAQLQ-PF Items and AQol-6D and CHU9D by Sub-scale
	General emotional impact
	
	Food-related anxiety
	
	Social & dietary limitations

	Item #
	AQoL-6D
	CHU9D
	 
	Item #
	AQoL-6D
	CHU9D
	 
	Item #
	AQoL-6D
	CHU9D

	A2
	-0.499
	-0.367
	
	A1
	-0.422
	-0.326
	
	A3
	-0.431
	-0.355

	A6
	-0.570
	-0.444
	
	A4
	-0.279
	-0.217
	
	A8
	-0.317
	-0.223

	A7
	-0.581
	-0.455
	
	A5
	-0.344
	-0.251
	
	A12
	-0.296
	-0.207

	A9
	-0.458
	-0.370
	
	B16
	-0.463
	-0.384
	
	A13
	-0.283
	-0.214

	A10
	-0.345
	-0.246
	
	B17
	-0.411
	-0.355
	
	A14
	-0.358
	-0.267

	A11
	-0.461
	-0.367
	
	B20
	-0.410
	-0.356
	
	B15
	-0.352
	-0.269

	B23
	-0.582
	-0.466
	
	B21
	-0.489
	-0.385
	
	B18
	-0.432
	-0.359

	B24
	-0.418
	-0.329
	
	C29
	-0.362
	-0.361
	
	B19
	-0.506
	-0.384

	B25
	-0.582
	-0.472
	
	
	
	
	
	B22
	-0.468
	-0.386

	B26
	-0.284
	-0.263
	
	
	
	
	
	
	
	

	C27
	-0.475
	-0.398
	
	
	
	
	
	
	
	

	C28
	-0.348
	-0.335
	
	
	
	
	
	
	
	

	C30
	-0.429
	-0.412
	 
	 
	 
	 
	 
	 
	 
	 

	Sub-
scale
	-0.607
	-0.489
	
	Sub-
scale
	-0.479
	-0.398
	
	Sub-
scale
	-0.483
	-0.372


AQoL-6D, Assessment of Quality of Life 6D; CHU9D, Child Health Utility 9D; FAQLQ-PF, Food Allergy Quality of Life Questionnaire-Parental form. For the exact wording of each FAQLQ-PF item, please refer to the official questionnaire.




	TABLE S2. Goodness-of-Fit Statistics: Mapping Onto Child Health Utility 9D (CHU9D), Version 2

	Model
	Mean
	Min
	Max
	Correlation
	CCC
	MAE
	|diff| < 0.05, (%)

	Observed
	0.739
	0.105
	1
	 
	 
	 
	 

	Panel A: Full sample (N=238)

	OLS
	0.739
	0.480
	0.911
	0.532
	0.432
	0.156
	13.450

	BETA
	0.764
	0.393
	0.978
	0.543
	0.482
	0.154
	20.590

	GLM-3
	0.739
	0.533
	0.941
	0.534
	0.430
	0.156
	16.390

	GLM-4
	0.739
	0.508
	0.927
	0.534
	0.434
	0.155
	16.390

	TOBIT
	0.755
	0.463
	0.953
	0.532
	0.460
	0.153
	19.330

	Panel B: Ten-fold validation (N=238)

	OLS
	0.740
	0.483
	0.976
	0.445
	0.348
	0.167
	12.610

	BETA
	0.758
	0.305
	0.975
	0.410
	0.372
	0.172
	16.390

	GLM-3
	0.738
	0.502
	1.027
	0.455
	0.360
	0.165
	14.290

	GLM-4
	0.739
	0.511
	1.002
	0.449
	0.355
	0.166
	12.610

	TOBIT
	0.757
	0.470
	1.120
	0.418
	0.358
	0.169
	15.970

	Goodness-of-Fit Statistics: CCC, concordance correlation coefficient; MAE, mean absolute error, [diff] <0.05, the proportion of predicted utilities deviating from observed utilities by absolute error <0.05. OLS, ordinary least squares regression; BETA, beta regression; GLM, generalized linear models; TOBIT, Tobit regression. For GLM-3, family(gaussian) and link(power -1) were specified; for GLM-4, family(gaussian) and link(log) were specified. Best two results are in bold. In this version, items from Section C in Food Allergy Quality of Life Questionnaire-Parental form were included when developing mapping algorithms.





	TABLE S3. Mapping Functions From FAQLQ-PF Onto CHU9D, Version 2

	 
	(1)
	(2)

	FAQLQ item#
	BETA
	GLM

	A1
	0.176720
	

	
	(0.074)**
	

	A5
	0.137657
	

	
	(0.049)***
	

	A6
	
	0.055994

	
	
	(0.019)***

	A7
	-0.139372
	

	
	(0.065)**
	

	A10
	0.132178
	

	
	(0.055)**
	

	A11
	-0.310039
	

	
	(0.073)***
	

	A13
	0.132531
	

	
	(0.052)**
	

	A14
	0.130133
	

	
	(0.062)**
	

	B20
	-0.194762
	

	
	(0.064)***
	

	B25
	-0.288222
	0.054754

	
	(0.044)***
	(0.015)***

	C29
	
	0.025142

	
	
	(0.011)**

	C30
	-0.121722
	

	
	(0.055)**
	

	Constant
	2.235939
	1.062207

	 
	(0.206)***
	(0.034)***

	Scale
	0.965971
	

	 
	(0.094)***
	 

	Observations
	238
	238

	Standard errors in parentheses. ***P<0.01, **P<0.05, *P<0.1. BETA, beta regression; CHU9D, Child Health Utility 9D; GLM, generalized linear models. For GLM, family(gaussian) and link(power -1) were specified. In this version, items from Section C in Food Allergy Quality of Life Questionnaire-Parental form. (FAQLQ-PF) were considered when developing mapping algorithms.





SUPPORTING INFORMATION III – OPTIMAL MAPPING FUNCTIONS

	TABLE S4. FAQLQ-PF Item# and Corresponding Wordings in Mapping Algorithms

	FAQLQ item#
	FAQLQ item wordings

	
	Because of food allergy…

	Section A
	

	A1
	my child feels anxious about food

	A5
	my child feels concerned that I am worried that he/she will have a reaction to food

	A6
	my child experiences physical distress

	A7
	my child experiences emotional distress

	A10
	my child has been affected by having to grow up more quickly than other children of his/her age

	A11
	my child has been affected by his/her environment being more restricted than other children of his/her age

	A13
	my child’s social environment is restricted because of limitations on holiday destinations we can safely go to as a family

	A14
	my child’s ability to take part has been limited in social activities in other people’s houses (sleepovers, parties, playtime)

	Section B
	

	B20
	my child feels anxious about accidentally eating an ingredient to which he/she is allergic

	B22
	my child feels frustrated by social restrictions

	B23
	my child is more anxious in general than other children of his/her age

	B25
	my child is not as confident as other children of his/her age in social situations

	Section C
	

	C29
	my child feels concerned by poor labelling on food products

	C30
	my child feels that food allergy limits his/her life in general





Optimal Mapping Functions From FAQLQ-PF Onto AQoL-6D (Stata Syntax)


*********************************************************************
*Mapping FAQLQ-PF scores onto AQoL-6D utility scores
*
*Version 1.0 (1 November 2020)
*
*This syntax generates AQoL-6D utility score based on the optimal two estimates reported in Table 3 through Stata Software. The original wordings of corresponding FAQLQ-PF items can be seen in Table S4.
*
*Note1: The FAQLQ-PF items scores ranged from 0 “not at all” to 6 “extremely”.
*Note2: Missing values of any the key FAQLQ-PF items used below will prevent the prediction of the AQoL-6D utility score.
*********************************************************************

/*Mapping function based on OLS, Table 3, Column 1*/
sum FAQLQ_A6 FAQLQ_B23 FAQLQ_B25

gen AQOL6D_OLS = 0.986084 - 0.0334*FAQLQ_A6 - 0.019246*FAQLQ_B23 - 0.0309*FAQLQ_B25
label var AQOL6D_OLS "AQoL-6D utility, predicted by FAQLQ-PF (OLS)"
sum AQOL6D_OLS


/*Mapping function based on GLM, Table 3, Column 2*/
sum FAQLQ_A6 FAQLQ_B25

gen temp1 = exp(-2.529292 + 0.203907*FAQLQ_A6 + 0.217251*FAQLQ_B25)
gen temp2 = -1*temp1
gen AQOL6D_GLM = exp(temp2)
drop temp1 temp2
label var AQOL6D_GLM "AQoL-6D utility, predicted by FAQLQ-PF (GLM, binomial family & loglog link)"
sum AQOL6D_GLM
*******************************The End*******************************



Optimal Mapping Functions From FAQLQ-PF Onto CHU9D (Stata Syntax)


*********************************************************************
*Mapping FAQLQ-PF scores onto CHU9D utility scores
*
*Version 1.0 (1 November 2020)
*
*This syntax generates CHU9D utility score based on the optimal two estimates reported in Table 3 through Stata Software. The original wordings of corresponding FAQLQ-PF items can be seen in Table S4.
*
*Note1: The FAQLQ-PF items scores ranged from 0 “not at all” to 6 “extremely”.
*Note2: Missing values of any the key FAQLQ-PF items used below will prevent the prediction of the CHU9D utility score.
*********************************************************************

/*Mapping function based on Tobit regression, Table 3, Column 3*/
sum FAQLQ_A6 FAQLQ_A11 FAQLQ_B25

gen CHU9D_TOBIT = 0.955192 - 0.032753*FAQLQ_A6 - 0.016239*FAQLQ_A11 - 0.032061*FAQLQ_B25
label var CHU9D_TOBIT "CHU9D utility, predicted by FAQLQ-PF (Tobit regression)"
sum CHU9D_TOBIT


/*Mapping function based on Beta regression, Table 3, Column 4*/
Sum FAQLQ_A1 FAQLQ_A5 FAQLQ_A7 FAQLQ_A10 FAQLQ_A11 FAQLQ_A13 FAQLQ_A14 FAQLQ_B20 FAQLQ_B22 FAQLQ_B25

gen temp=exp(2.266592 + 0.166373*FAQLQ_A1 + 0.146603*FAQLQ_A5 - 0.126726*FAQLQ_A7 + 0.137752*FAQLQ_A10 - 0.277166*FAQLQ_A11 + 0.109705*FAQLQ_A13 + 0.136393*FAQLQ_A14 - 0.190825*FAQLQ_B20 - 0.138417*FAQLQ_B22 - 0.309188*FAQLQ_B25)
gen CHU9D_BETA = temp/(1+temp)
drop temp
label var CHU9D_BETA "CHU9D utility, predicted by FAQLQ-PF (Beta regression)"
sum CHU9D_BETA
*******************************The End*******************************


SUPPORTING INFORMATION IV – COMPARISONS ON MAPPING PERFORMANCE WITH LITERATURE

Because this was the first mapping study to predict pediatric health utility scores from a food allergy–specific HRQL instrument internationally, it is challenging to compare our results with other mapping studies that have mapped generic quality of life to generic health utility. However, context may be provided by two recent studies that mapped a generic non-preference–based pediatric instrument Pediatric Quality of Life Inventory (PedsQL) onto CHU9D utility scores based on two larger community-based Australian adolescent samples.15,16 Since both PedsQL and CHU9D are generic HRQL instruments that were used in these studies, it would be expected that mapping performance in those studies would be better. As expected, the CHU9D and PedsQL correlations were stronger in these studies compared with the FAQLQ-PF and either the AQoL-6D or the CHU9D.15,16
[bookmark: _GoBack]It is expected that generic HRQL instruments and disease-specific instruments will not fully align, and the overall goodness-of-fit between generic instruments for assessment of food allergy are likely reliant on those tools that allow for assessment and consideration of psychological/psychosocial rather than primarily physical domains. Unsurprisingly, overall, the performance of mapping FAQLQ-PF onto CHU9D was consistently poorer than generic-to-generic comparisons of Mpundu-Kaambwa et al (2017)15 and Sweeney et al (2020).16 In general this was true, but to a lesser extent for mapping FAQLQ-PF onto AQoL-6D. In the goodness-of-fit statistics of the full mapping sample analyses, the MAE of mapping the FAQLQ-PF onto AQoL-6D (0.126) was similar to that reported in the study by Mpundu-Kaambwa et al (0.1263).15 In contrast, the selected item-level model in the published literature (generic-to-generic) was lower (better) (0.1263 and 0.0826) than the corresponding MAE (0.155) when mapping onto CHU9D from the FAQLQ-PF.15,16 Similarly, when looking at the proportion of absolute prediction error <0.05, mapping FAQLQ-PF onto AQoL-6D had better performance (31%) than mapping generic PedsQL onto CHU9D (21%).15 For CCC, mapping FAQLQ-PF onto AQoL-6D (0.587) performed slightly worse than mapping generic PedsQL onto CHU9D (0.597).16
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