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Abstract

Purpose Allergic rhinitis and asthma symptoms are detrimental to health-related quality of life (HRQoL). Health technol-
ogy appraisal agencies often require cost—utility analysis when assessing new interventions. Appropriate utility estimates,
which quantify the value of different conditions in cost—utility analyses, are scarce for allergic rhinitis and asthma health
states. This study aimed to generate utilities for allergic rhinitis and asthma health states from a European general population
sample of adults and children.

Methods Health state descriptions incorporating symptoms, impact of symptoms on daily life and symptom treatment were
developed using clinical guidelines. Descriptions were amended with clinician and patient input, and incorporated into a
survey in which each health state was followed by a standard gamble (adults) or visual analogue scale (children) item. The
survey was distributed to samples of adults and children aged 8 to 11 from four European countries that were stratified to
represent the general population within that country.

Results 1454 adults and 1082 children completed the survey. Mean health utilities ranged from 0.635 to 0.880 and those
elicited in children were lower (0.635 to 0.705) than those elicited in adults (0.812 to 0.880). Disutilities assessing the impact
of increased allergic rhinitis severity and comorbidities were also greater in children than in adults.

Conclusions Symptoms of allergic rhinitis and asthma were valued as having a clinically meaningful impact on HRQoL.
Children valued health states as poorer than adults, and further research should investigate whether this reflects true prefer-
ential differences or results from methodological and/or comprehension differences between the two groups.

Keywords Ultility elicitation - Standard gamble - Visual analogue scale - Allergic rhinoconjunctivitis - Asthma - Children

Introduction the population in Europe, with prevalence expected to rise
[1]. While the symptoms of nasal blockage, sneezing and
Background itching [2] may be thought of as trivial, research shows they

Allergic rhinitis (AR) is a chronic inflammatory condition
affecting the upper airways, caused by an excess of immu-
noglobin E produced in response to environmental allergens
such as house dust mites and pollen. AR affects 17-26% of
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have a detrimental impact on health-related quality of life
(HRQoL), disturbing sleep, concentration and productivity
at work or school, and the ability to conduct daily activities
and causing widespread discomfort [3, 4].

The persistence and nature of symptoms experienced can
vary depending on the allergen(s) responsible and the pat-
tern of exposure. When AR is triggered by pollen, ocular
inflammation can occur alongside nasal symptoms, broad-
ening the condition to allergic rhinoconjunctivitis (ARC),
commonly known as ‘hay fever’. Individuals may respond to
multiple allergens, and AR/ARC is further complicated by
commonly presenting with asthma, a chronic inflammatory
condition of the lower airways that causes coughing, wheez-
ing, chest tightness and breathlessness [5].
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AR/ARC is found in over 80% of asthma patients, and
asthma is found in 20-60% of those with AR/ARC [6],
leading researchers to hypothesise that AR/ARC and
asthma are manifestations of the same disease, affecting
different parts of a ‘united airway’ [7]. Moreover, AR/
ARC often precedes asthma onset, and has been shown to
be one of the strongest independent risk factors for asthma
development [6], with evidence that AR/ARC can increase
the risk of adult-onset asthma threefold [8] and that AR
severity can impact asthma symptom control [6]. Once
developed, asthma commonly requires lifelong treatment
[5], with comorbid disease impacting HRQoL to a greater
extent than AR or asthma alone, particularly detrimental
to physical functioning [3, 9].

Recommended first-line treatments for AR/ARC are usu-
ally allergen avoidance and pharmacological symptom man-
agement [1, 6]. It can be difficult to avoid airborne allergens
like pollen and house dust mites, however, and symptom-
relieving medications, commonly anti-histamine or corti-
costeroid based, do not target the cause of the disease, and
are therefore unlikely to prevent asthma onset [10]. For some
patients, these treatment options are ineffective, and even
where symptoms are managed successfully, patients are
required to maintain daily treatment indefinitely. Allergy
immunotherapy (AIT) is a treatment option available to
patients with AR/ARC whose symptoms are not adequately
controlled by symptom-relieving medication. AIT aims to
desensitise the immune response to trigger allergens, thereby
treating the underlying disease. Evidence indicates that AIT
in childhood can reduce the risk of developing comorbid
asthma 7 years after treatment [10].

Health technology appraisal agencies increasingly stipu-
late cost—utility analysis (CUA) as a part of the assessment
of new technologies. CUA compares the incremental costs
and health benefits of two or more interventions. Health
benefits are measured as health utilities, allowing for stand-
ardised comparison across different disease areas. Health
utilities represent the value a particular population places
on the impact of a health condition on HRQoL, thereby
combining HRQoL with the ‘desirability’ of a condition.
Correspondingly, disutility can also be measured. Disutil-
ity represents the decrement in utility due to a particular
symptom or complication, and is calculated by measuring
the difference between two health states that are identical
in all aspects aside from the complication or symptoms of
interest [11].

Utility inputs for the different combinations of seasonal
ARC and associated health states that may be required for
CUA are scarce, and, to our knowledge, non-existent in pae-
diatric populations. This study aimed to generate a set of
utilities and disutilities from four European countries for
seasonal ARC and associated conditions, in both adult and
paediatric populations, for use in future cost—utility analyses.
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Methods
Ethical approval

This study was conducted in accordance with the Declara-
tion of Helsinki and ethical approval was granted by the
University of York Health Sciences research ethics com-
mittee. Informed parental consent was provided for all child
respondents.

Health states

Fourteen health states (Table 1) were defined that repre-
sented three levels of severity in ARC (mild, moderate and
severe), during and outside pollen season, in combination
with comorbidities of asthma, and allergic rhinitis triggered
by perennial allergens. Vignettes describing these states
were developed using current clinical guidelines (Allergic
Rhinitis and its Impact on Asthma (ARIA) [12], Global Ini-
tiative of Asthma (GINA) [13]) to incorporate (i) symptoms,
(i1) how symptoms impact daily life and (iii) commonly
required treatments.

Two expert clinicians (one paediatric specialist) provided
written feedback on the vignettes. Revised vignettes were
sent to eight patients with seasonal ARC and the associ-
ated health conditions (four patients with seasonal and/or
perennial ARC/AR and four patients with seasonal and/or
perennial ARC/AR and asthma), for a second review. Final
vignettes were developed incorporating all feedback.

Elicitation methods

The study task differed for the adult and child surveys.
A standard gamble (SG) task was designed for the adult
survey. SG tasks are the only technique that truly reflects
decisions under uncertainty, thereby mimicking the circum-
stances under which we make health decisions in real life
and meeting assumptions of expected utility theory. Due to
comprehension issues within the child sample age range
[14] and the use of a comparator of ‘death’, the SG was not
considered appropriate for the child survey. Instead, a visual
analogue scale (VAS) was designed for the child study.

SG tasks present respondents with a health state
description, asking them to imagine they experience the
symptoms described. Respondents must then decide at
what probability they would decide in favour of a risky
treatment in order to be cured, with a risk of death should
the treatment fail, or whether, instead, to remain in the
certain health state (i.e. unwilling to go ahead with risky
treatment, instead preferring to continue to experience all
the symptoms described). The probability of treatment
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Table 1 Health states

During the Pollen season

Health state for elicitation

Diagnosis ARC severity Severity of comorbid asthma Presence of comor-
(seasonal aller- bid perennial allergic
gies) rhinitis?
1 Seasonal ARC Mild - n/a? Mild ARC
2 Seasonal ARC Moderate - n/a? Moderate ARC
3 Seasonal ARC Severe - n/a? Severe ARC
4 Seasonal ARC with asthma Mild Well-to-partly controlled n/a* Mild ARC + well-to-partly
controlled asthma
5 Seasonal ARC with asthma Mild Uncontrolled n/a* Mild ARC + uncontrolled
asthma
6  Seasonal ARC with asthma Moderate Well-to-partly controlled n/a* Moderate ARC + well-to-partly
controlled asthma
7  Seasonal ARC with asthma Moderate Uncontrolled n/a® Moderate ARC + uncontrolled
asthma
8 Seasonal ARC with asthma Severe Well-to-partly controlled n/a* Severe ARC + well-to-partly
controlled asthma
9  Seasonal ARC with asthma Severe Uncontrolled n/a® Severe ARC + uncontrolled
asthma

Outside the Pollen season

Health state for elicitation

Diagnosis ARC severity Severity of comorbid asthma  Presence of comor-
(seasonal aller- bid perennial allergic
gies)b rhinitis?
10 Seasonal ARC and perennial - - Yes Perennial AR
AR
11 Seasonal ARC with asthma - Well-to-partly controlled - Well-to-partly controlled
asthma
12 Seasonal ARC with asthma - Uncontrolled - Uncontrolled asthma
13 Seasonal ARC and perennial - Well-to-partly controlled Yes Perennial AR + well-to-
AR with asthma partly controlled asthma
14 Seasonal ARC and perennial - Uncontrolled Yes Perennial AR +uncon-
AR with asthma trolled asthma

#Assumes that during the pollen season, comorbid perennial allergy symptoms are combined with ARC symptoms and do not require additional

health states

® Assumes that utility would be normal in patients with seasonal ARC and no comorbidities regardless of severity

success vs. failure that respondents would be willing to
accept corresponds to the health utility. For each health
state, SG items were developed, asking respondents to
indicate their minimum ‘acceptable’ probability using a
slider.

Vignettes designed for adults were adapted for lower
reading ages, describing the symptoms that, for example,
‘Alex’ was feeling, to make them concrete. A VAS ques-
tion and scale followed, asking children to estimate how
well they thought that ‘Alex’ was feeling on a scale of
0-100, where 0 is the worst they think anyone could pos-
sibly feel, and 100 is the best they think anyone could
possibly feel. They were presented with a graphical slider
with images of happy and sad faces at the relevant ends
for context.

Survey

Surveys were developed using the Qualtrics online sur-
vey platform. Part one recorded demographic information
and the remaining items comprised 8 of the 14 SG/VAS
items per respondent (to maintain an acceptable respondent
burden), randomised with even presentation using the in-
built algorithm on the Qualtrics platform. The surveys took
approximately 10 min to complete.

Following finalisation of the UK version of the surveys,
survey text was translated by specialist health translators
(TransPerfect Translations) into French, Slovakian and Ger-
man. This process comprised forward and backward transla-
tions, followed by resolution processes to reconcile any dif-
ferences and ensure conceptual equivalence in all languages.
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Translations were migrated to the online platform, where
data were collected into a single database for adults, and a
single database for children, regardless of the language of
completion.

The sample was recruited by a third party (Qualtrics)
which maintains online panel respondents who are invited
to participate in online surveys in exchange for electronic
points. The adult sample was selected to be broadly rep-
resentative of the adult general population in each of the
four countries (UK, France, Germany and Slovakia). Res-
idents of these countries over the age of 18 years with
and without ARC and associated conditions were eligi-
ble. To achieve a representative sample, quotas were set
based on age and gender (Table 2). When these quotas
were full, respondents meeting criteria for full quotas were
no longer eligible. Recruitment was ongoing until 350
complete responses were received per country, ensuring
at least 200 responses per health state. The child sample
comprised children aged 8—11 years, with the upper limit
reflecting the age at which child-specific drug labelling
changes (12 years), and the lower limit based on evidence
on the minimum age (8 years) for task comprehension
[14]. Due to the narrow age range, the sample was strati-
fied by gender only. Residents in the UK, France, Germany
or Slovakia aged 8-11 were eligible. As with the adult
sample, quotas were used to achieve sample stratification,
and respondents meeting criteria for full quotas were no

Table 2 Sample characteristics

Demographic Adult Child Target®
(Where
applica-
ble)

Age group

8-11 - 1082 (100%) -

18-24 156 (10.7%) - 10.5%
25-34 248 (17.1%) - 16.8%
3544 250 (17.2%) - 17.0%
45-54 260 (17.9%) - 17.8%
55-64 232 (16.0%) - 15.8%
65 and over 308 (21.2%) - 22.3%

Gender

Male 708 (48.7%) 523 (48.3%) 48.7%
Female 746 (51.3%) 559 (51.7%) 51.3%

Self-reported relevant diagnoses

ARC 500 (34.4%) 596 (55.1%) -
AR 327(22.5%) 422 (39.0%) -
Asthma 259 (17.8%) 257 (23.8%) -

Targets represent averaged country-specific demographic weight-
ings derived from Eurostat 2015 data. Full country-by-country break-
downs are available in Supplementary Material SA. These were used
for quota implementation during recruitment
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longer eligible (Table 2). Recruitment was ongoing until
260 (fewer than adults due to difficulty reaching respond-
ents in this age group) complete responses were received
per country, ensuring at least 150 responses per health
state.

Following email invitation, respondents completed
the survey online. Survey invites for the children were
sent to parents to ensure informed parental consent. Adult
respondents and consenting parents of child respondents
completed the pre-screening demographic questions to
ensure that only those who met eligibility criteria were
directed to complete the full survey.

Statistical analysis

Data were exported into SPSS (v24.0) for statistical analy-
sis. Descriptive statistics detailing the socio-demographic
data for the sample (e.g. gender, age, employment status)
were generated.

Extreme values, or those that lacked face validity, were
removed where appropriate. All exclusion rules applied
are described at each analysis. Average values (mean and
median) for utilities and disutilities were calculated from
the respondent-level data. Analyses of variance (ANO-
VAs) were conducted to investigate differences between
utilities and disutilities generated by patient and non-
patient populations for the relevant health states (i.e. those
involving only that patient group). ‘Patients’ were defined
as any respondent who self-reported either current or pre-
vious diagnosis of asthma, allergic rhinitis or hay fever.
Where violations of ANOVA assumptions were identified,
appropriate alternatives are reported (e.g. Brown—Forsythe
F statistics).

Results
Study population

A total of 1454 adults (UK: 362, France: 368, Germany:
359, Slovakia: 365) and 1082 children (UK: 263, France:
273, Slovakia: 273, Germany: 273) completed the survey.
For each country, the age and gender sample stratifications
broadly met the target criteria to generate samples repre-
sentative of the general population in each country (see
Supplementary Material for target and actual demograph-
ics per country). Table 2 shows that there were high levels
of adults self-reporting previously experiencing ARC, with
fewer respondents self-reporting other diagnoses. Rates of
relevant diagnoses were higher still in children, with 55%
parents reporting that their child had experienced ARC.
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Utilities

Examination of box-and-whisker plots indicated that adult
utilities lower than 0.3 were statistical outliers (> 1.5 inter-
quartile ranges below the lower quartile). These values were
also considered to be lacking face validity, and indicative of
respondents not responding in a thoughtful manner or having
misunderstood the question. The child data included greater
numbers of low utility values, and those lower than 0.3 were
not outliers according to the interquartile range (IQR) rule
(greater than 1.5 X IQR above the upper or below the lower
quartile); however, values below this level were still consid-
ered to be lacking face validity and thus, for both datasets,
responses for individuals who produced ratings lower than
0.3 for any health state were removed. This resulted in inclu-
sion of 1235 adults (exclusions per country: UK: 54; France:
55; Germany: 53; Slovakia: 57) and 423 children (exclu-
sions per country: UK: 133; France: 151; Germany: 166;
Slovakia: 209). The impact of different exclusion criteria on
sample size and utility estimates was examined in sensitivity
analyses (see Supplementary Material B). Average utilities
obtained are shown in Table 3.

Results were largely consistent with expectations,
whereby more severe health states were valued lowest, and
milder health states were valued higher. However, paradoxi-
cal findings were observed in that for both severe ARC and
perennial AR, health utilities were rated lower than for the
same condition with comorbid well-to-partly controlled
asthma. The small differences here indicate little differen-
tiation between the comorbid and isolated cases of these

Table 3 Average adult and child utilities

conditions on an aggregate level, likely a consequence of
only a sub-sample having rated both conditions.

Utilities rated by children were substantially lower than
those rated by adults for all health states. As in the adult
population, results were largely consistent with expectations
with more severe health states valued lowest, and milder
health states valued higher. Again, there were some slight
inconsistencies; utility for uncontrolled asthma alone was
rated as slightly poorer than for uncontrolled asthma comor-
bid with perennial AR, mild ARC or moderate ARC. Such
issues are considered in the calculation of disutilities, which
were calculated at the respondent level between respondents
who rated both of the health states.

One-way ANOVAs demonstrated that most utility esti-
mates did not change significantly whether rated by patients
or non-patients with the exception that adult utilities for
perennial AR were rated significantly lower by adults self-
reporting allergic rhinitis experience (0.817) than those not
(0.849; p=.042).

Disutilities

Disutilities were calculated at the respondent level, and then
averaged across the samples, excluding any respondents who
valued less severe health states as lower than more severe
health states. Disutilities were generally highest for changes
between the mildest and most severe health states, and for
relative differences between isolated health states and those
with uncontrolled asthma (Table 4).

No. Health state Utilities

Adult Child

N  Mean (SE) Median (IQR) N  Mean (SE) Median (IQR)
1 Well-to-partly controlled asthma 709 0.874 (0.006) 0.949 (0.800-0.993) 232 0.693 (0.011) 0.700 (0.560-0.820)
2 Uncontrolled asthma 710 0.829 (0.006) 0.884 (0.737-0.952) 227 0.635(0.012) 0.620 (0.500-0.770)
3 Mild ARC 714 0.880 (0.006) 0.967 (0.804-0.996) 252 0.705 (0.011) 0.700 (0.590-0.850)
4 Mild ARC + well-to-partly controlled asthma 700 0.872 (0.006) 0.947 (0.800-0.993) 253 0.677 (0.010) 0.690 (0.540-0.790)
5 Mild ARC +uncontrolled asthma 714 0.844 (0.006) 0.900 (0.754-0.980) 250 0.643 (0.010) 0.640 (0.510-0.753)
6 Moderate ARC 709 0.864 (0.006) 0.901 (0.799-0.986) 249 0.675 (0.010) 0.680 (0.550-0.800)
7 Moderate ARC + well-to-partly controlled asthma 688 0.847 (0.006) 0.900 (0.775-0.981) 252 0.668 (0.010) 0.660 (0.560-0.780)
8 Moderate ARC + uncontrolled asthma 711 0.828 (0.006) 0.886 (0.745-0.962) 240 0.647 (0.011) 0.635 (0.510-0.788)
9 Severe ARC 707 0.831 (0.006) 0.888 (0.733-0.973) 223 0.666 (0.011) 0.660 (0.550-0.780)
10 Severe ARC + well-to-partly controlled asthma 718 0.845 (0.006) 0.900 (0.774-0.981) 243 0.663 (0.010) 0.660 (0.520-0.790)
11 Severe ARC + uncontrolled asthma 712 0.812 (0.006) 0.851 (0.708-0.948) 223 0.635(0.011) 0.610 (0.500-0.760)
12 Perennial AR 697 0.842 (0.006) 0.899 (0.763-0.977) 247 0.655(0.010) 0.650 (0.520-0.770)
13 Perennial AR + well-to-partly controlled asthma 694 0.849 (0.006) 0.900 (0.790-0.979) 248 0.650 (0.010) 0.650 (0.520-0.750)
14 Perennial AR +uncontrolled asthma 697 0.818 (0.006) 0.852 (0.709-0.960) 245 0.638 (0.012) 0.630 (0.500-0.790)

SE standard error of the mean, /QR interquartile range
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Table 4 Average adult and child disutilities

Adult Child
N Mean (SE) Median (IQR) N Mean (SE) Median (IQR)
Impact of increased severity

Mild ARC

Moderate ARC 277 0.054 (0.005) 0.019 (0.002-0.081) 93 0.131 (0.013) 0.100 (0.030-0.205)

Severe ARC 283 0.085 (0.006) 0.047 (0.007-0.117) 69 0.121 (0.015) 0.090 (0.020-0.175)
Moderate ARC

Severe ARC 251 0.065 (0.005) 0.030 (0.003-0.098) 74 0.101 (0.013) 0.065 (0.010-0.153)
Well-to-partly controlled asthma

Uncontrolled asthma 293 0.091 (0.006) 0.057 (0.011-0.118) 67 0.155 (0.020) 0.090 (0.030-0.240)

Impact of comorbidity

Mild ARC

+ Well-to-partly controlled asthma 231 0.048 (0.006) 0.011 (0.001-0.058) 93 0.089 (0.008) 0.070 (0.025-0.140)

+ Uncontrolled asthma 272 0.070 (0.005) 0.040 (0.005-0.101) 87 0.172 (0.017) 0.130 (0.030-0.290)
Moderate ARC

+ Well-to-partly controlled asthma 216 0.058 (0.006) 0.017 (0.000-0.087) 81 0.098 (0.011) 0.070 (0.020-0.130)

+ Uncontrolled asthma 291 0.067 (0.005) 0.033 (0.004-0.101) 86 0.116 (0.012) 0.090 (0.020-0.180)
Severe ARC

+ Well-to-partly controlled asthma 229 0.053 (0.006) 0.013 (0.003-0.071) 69 0.094 (0.013) 0.070 (0.010-0.125)

+ Uncontrolled asthma 245 0.065 (0.005) 0.037 (0.004-0.100) 74 0.104 (0.011) 0.090 (0.020-0.153)

SEM standard error of the mean, /QR interquartile range

One-way ANOVAs revealed that, for the most part, disu-
tilities did not differ significantly between patients and non-
patients (and as such, are not reported separately), with only
child disutilities comparing moderate and severe ARC that
were significantly larger in children whose parents reported
that they have suffered with seasonal ARC (0.135) compared
with those children with no parent-reported seasonal ARC
(0.073; p=.020).

Discussion

The utilities and disutilities generated in this study demon-
strate how living with ARC and associated health conditions
impacts HRQoL. In particular, the disutilities calculated
indicate how increases in severity and morbidity reduce
HRQoL, with the largest disutilities observed between the
mild and severe forms of ARC and between isolated ARC
and ARC with comorbid uncontrolled asthma.

Mean utilities generated for symptoms of ARC during
pollen season were between 0.831 (severe) and 0.880 (mild;
medians 0.888-0.967) in adult populations, and lower still
in paediatric populations, at between 0.666 (severe) and
0.705 (mild; medians 0.600-0.700). These adult values sit
between those reported in other published literature. EQ-
5D-3L trial data published in Poole et al. [15] reported peak
season utility values of 0.888—0.947 in patients with mod-
erate-to-severe grass pollen allergies, closer to the median
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values elicited in the current study than the mean values.
Conversely, Petersen et al. [16] reported EQ-5D-3L utili-
ties for symptomatic ARC that were much lower than those
observed in the current study, at 0.70 for individuals with
ARC and 0.72 for those with ARC and comorbid perennial
AR. It should be noted that the trial population in Petersen
et al. [16] included approximately 50% patients with comor-
bid asthma, which may have influenced the lower utility
reported, however, the paper did not report utilities separated
by presence of comorbidity. Given the absence of previously
published paediatric estimates, it remains unclear whether
the difference in magnitude of values elicited by adults and
children reflects true differences in priorities. The possibility
that they result from either methodological differences or the
difficulties of conducting such studies in child populations
is discussed in the Limitations section.

To our knowledge, no published studies have previously
reported utilities for ARC with comorbid asthma. The mag-
nitude of adult utility values in the present study for seasonal
ARC conditions with comorbid asthma was lower than in
those with no comorbidities, at between 0.812 and 0.872
(medians 0.851-0.947). Disutilities were calculated at the
respondent level, between individuals presented with both
the single and comorbid health states in question. Adults
estimated a utility decrement of 0.048—0.070 (depending on
the severity of each morbidity) associated with the presence
of asthma alongside ARC. Again, the utility estimates gen-
erated by paediatric populations were considerably lower,
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while disutilities were higher, a pattern that was observed
across the board.

Finally, utility estimates elicited for asthma in isolation
were broadly in line with the limited data available, such as
Briggs et al. [17], which reports mapped utility values of
0.857 for well-controlled asthma and 0.798 for ‘not well-
controlled asthma’. The current study found mean adult-gen-
erated asthma utility values to be at 0.829 (median 0.884) for
uncontrolled asthma, and 0.874 (median 0.949) for well-to-
partly controlled asthma. Mean child-generated utilities were
lower, at 0.635 (median 0.620) for uncontrolled asthma, and
0.693 (median 0.700) for well-to-partly controlled asthma.

Clinical meaningfulness

There are no established minimally important differences
for SG-elicited or VAS-elicited utility in this health area;
however, using the average minimally important differ-
ences estimated for the EQ-5D and SF-6D -elicited utilities
as a guide (SF-6D: 0.04; EQ-5D: 0.07; Walters and Brazier
[18]), the disutility associated with increases in severity
of ARC or comorbidity would be considered to represent
clinically meaningful drops in HRQoL. The lowest disutil-
ity observed for the adult sample was 0.048 (the impact of
comorbid well-to-partly controlled asthma on mild ARC),
up to 0.091, while those for children varied between 0.089
(median 0.065) and 0.172 (median 0.130).

Moreover, comparison with a US study that generated
EQ-5D-3L utility values for a wide variety of chronic condi-
tions [19] indicates that values of 0.831-0.880 elicited for
ARC in the current study by adults are in line with their
values of 0.853 for allergic rhinitis and 0.853 for chronic
sinusitis, similar conditions to ARC. Relative to less similar
chronic conditions with utilities in this range, comparison
of values suggests that ARC impacts HRQoL to a similar
level as psoriasis (0.834), benign breast disease (0.852) and
urinary calculi (calcium stones in the urinary tract; 0.838).
The adult values elicited for ARC conditions with comor-
bid asthma in the current study were as low as 0.812, cor-
responding closely with the EQ-5D-3L utilities elicited in
Sullivan and Ghushchyan [19] for respiratory system dis-
eases (0.816) and suggesting a similar impact on HRQoL to
chronic conditions such as malignant skin growths (0.812),
menopausal disorders (0.817) and urinary tract disorders
(0.826).

Health economic modelling

CUA uses the concept of health utility, rather than HRQoL
per se, or another measure of clinical effectiveness, in order
to weight the value of the impact on HRQoL to reflect the
value attributed to that impact by a particular population,
commonly the general public. The current study generated

sets of values from both adult and child populations, and
thus provides a source of utilities that aim to reflect the pri-
orities and preferences of the paediatric population in addi-
tion to adults. Given that parents may not accurately perceive
even their own child’s HRQoL [13], the paediatric values
generated here may be a more accurate reflection of the ways
in which the symptoms associated with ARC and asthma
impact a child’s life, and the value that such impacts hold
for children. However, as always within economic model-
ling, sensitivity and scenario analyses should be conducted
to assess the uncertainty within the model and the impact of
using alternative utility and disutility estimates.

This study has generated values for a wide range of health
states; however, modelling requirements may, in some cases,
require aggregation of two or more health states, for exam-
ple, the estimation of an overall utility value for asthma. In
such cases, averages should be weighted by the proportion
of the population to which each respective health state would
apply.

The study sample included large numbers of respondents
self-reporting suffering with ARC, and associated condi-
tions, highlighting the widespread nature of the diseases.
Estimates between patients and non-patients were very simi-
lar. Given the volume of individuals reporting experience
with these conditions in the general population (and, cor-
respondingly, the large proportion of the general population
that would be excluded in samples excluding patient groups)
and that patient status made few differences, utilities elicited
from a general population sample including both patients
and non-patients (as recruited in the current study) would
likely be most reflective of the societal value of each health
state.

Limitations

In the SG task, there was a large range in the level of risk
that some adult respondents indicated they were willing to
accept, with some individuals suggesting they would will-
ingly accept 100% risk of death for a treatment which had
0% chance of improving their health state. It is likely that,
for some adult respondents, there was some confusion about
the nature of the task and the ratings that they were making,
and that for others, they were simply completing the task
as quickly as possible and not giving the necessary con-
sideration to the task at hand. Moreover, the complexity of
some of the comorbid symptom profiles may have led to
some respondents not absorbing all aspects of the conditions
described. In particular, utility differences between ARC and
well-to-partly controlled asthma compared with ARC alone
were not very pronounced considering the differences in
the conditions described, and it is possible that features of
asthma were not attended to.
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Similarly large ranges were observed in the child VAS
data, and in general utility values elicited in children were
much lower than those elicited in adults. It is likely that
children, with less experience or knowledge of the vast
array of health conditions that people can suffer from,
struggle to understand the scaling and, therefore, all esti-
mates for these health states were scaled down. Alterna-
tively, differences in the scores may be an artefact of using
different tasks in the adults and children, and indeed previ-
ous research has demonstrated elicitation of higher values
using SG methodology compared with VAS [20, 21].

Exclusion of responses lower than 0.3 is likely to have
removed a large proportion of unthoughtful or confused
respondents, and randomisation of the order of health
state presentation across participants aimed to reduce
order effects, however, these issues may explain some of
the inconsistencies observed. Application of this exclu-
sion rule resulted in the exclusion of 659 children and
219 adults, indicating that a substantial number of chil-
dren in particular, were providing responses that lacked
face validity, and highlighting the difficulties of conduct-
ing such studies in child populations. Sensitivity analyses
exploring the impact of using different exclusion criteria
are reported in Supplementary Material B, and conclude
that these criteria produced the best balance of includ-
ing maximal respondents while excluding the majority of
substandard data.

In both the adult and child data, there were some small
differences in directions against expectations, however,
such differences would not be considered statistically dif-
ferent, and likely result from the fact that patients were
allocated a random 8 of the total 14 health states, there-
fore were not considering all conditions relative to one
another. Calculation of disutilities was conducted using
respondent-level data including only respondents who
had been presented with the two health states in question,
rather than at the aggregate level, in order to present more
consistent disutilities from individuals who had had the
opportunity to consider both states in question.

Electronic administration is beneficial for allowing
fast collection of data from large samples, but, inevitably,
some of the nuances that occur in an interview setting are
lost. For example, individuals are likely to be less inclined
to reflect on their decision, while this may be encouraged
in an interview setting. Vignette studies are also limited in
that when asked to imagine they have an illness, partici-
pants often imagine the impact of the illness at the time
immediately following diagnosis, and respond to questions
accordingly, whereas patients often grow accustomed to
living with a condition and although their health utility
may be lower at disease onset, it commonly improves as
patients get used to the condition.

@ Springer

Conclusion

This study provides utility and disutility values that can
be used in health economic models of new treatments for
AR/ARC and asthma. The disutility values calculated dem-
onstrate how increases in severity and morbidity reduce
HRQoL, and these findings, alongside research into other
chronic conditions, converge to emphasise that the impact
of ARC and associated conditions on patient HRQoL should
not be dismissed as inconsequential, and that treatments that
reduce symptom severity and risk of asthma onset are likely
to provide clinically meaningful utility gains.
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Supplementary Material

Respondent characteristics by country
Adult Sample

A total of 1,454 respondents completed the survey (UK: 362, France: 368, Germany: 359, Slovakia:
365). For each country, the age (Table SA1) and gender (Table SA2) sample strétifications broadly

met the target criteria to generate samples representative of the general population in each country.

Table SA1 Adult respondent age group by country, n (%)
18-24 25-34 35-44 45-54 55-64 65 and over
UK 41 (11.3%) | 64(17.7%) | 59(16.3%) | 66(18.2%) | 51 (14.1%) | 81 (22.4%)
France | 41(11.1%) | 59(16.0%) | 63(17.1%) | 63(17.1%) | 59 (16.0%) | 83(22.6%)
Germany | 33 (9.2%) 55(15.3%) | 55(15.3%) | 73(20.3%) | 59(16.4%) | 84 (23.4%)
Slovakia | 41(11.2%) | 70(19.2%) | 73(20.0%) | 58(15.9%) | 63(17.3%) | 60 (16.4%)
ALL 156 (10.7%) | 248 (17.1%) | 250 (17.2%) | 260 (17.9%) | 232 (16.0%) | 308 (21.2%)
Table SA2 Adult respondent gender by country, n (%)
Male Female
UK 174 (48.1%) 188 (51.9%)
France 177 (48.1%) 191 (51.9%)
Germany 180 (50.1%) 179 (49.9%)
Slovakia 177 (48.5%) 188 (51.5%)
ALL 708 (48.7%) 746 (51.3%)

Table SA3 shows that there were high levels of respondents self-reporting previously experiencing
ARC, with fewer respondents self-reporting other diagnoses, given the prevalence reported in the
literature. Table SA4 shows that while 30-40% of the sample were not currently employed (including
student and retired populations), and a smilar proportion were in managerial, administrative or
professional work, a smaller proportion considered their employment to be skilled, semi-skilled or

unskilled manua work.

Table SA3 Adult respondent self-report of relevant diagnoses by country, n (%)
ARC AR Asthma
UK 149 (41.2%) 29 (8.0%) 89 (24.6%)
France 139 (37.8%) 100 (27.2%) 73 (19.8%)
Germany 124 (34.5%) 66 (18.4%) 61 (17.0%)
Slovakia 88 (24.1%) 132 (36.2%) 36 (9.9%)
ALL 500 (34.4%) 327 (22.5%) 259 (17.8%)




Table SA4 Adult respondent employment status by country, n (%)

Managerial, administrative or |Skilled, semi-skilled or unskilled| State pensioner, student or

professional manual work unemployed

UK 151 (41.7%) 91 (25.1%) 120 (33.1%)

France 148 (40.2%) 55 (14.9%) 165 (44.8%)

Ger many 149 (41.5%) 61 (17.0%) 149 (41.5%)

Slovakia 134 (36.7%) 92 (25.2%) 139 (38.1%)

ALL 582 (40.0%) 299 (20.6%) 573 (39.4%)
Child Sample

A total of 1,082 children aged 8-11 years completed the survey (UK: 263, France: 273, Slovakia: 273,
Germany: 273), with an average age of 9.5 years (Table SA5). As with the adults, the gender split
(Table SA6) wasin line with the generd population in each country.

Table SA5 Child respondent age by country
8years 9years 10 years 11 years
ny(%) ny(%) n )E%) n )E%) Mean (SD)
UK 79 (30.0%) 49 (18.6%) 62 (23.6%) 73 (27.8%) 9.49 (1.19)
France 78 (28.6%) 53 (19.4%) 72 (26.4%) 70 (25.6%) 9.49 (1.16)
Germany 67 (24.5%) 60 (22.0%) 63 (23.1%) 83 (30.4%) 9.59 (1.16)
Slovakia 85 (31.1%) 61 (22.3%) 72 (26.4%) 55 (20.1%) 9.36 (1.12)
ALL 309 (28.6%) 223 (20.6%) 269 (24.9%) 281 (26.0%) 9.48 (1.16)
Table SA6 Child respondent gender by country, n (%)
Male Female
UK 124 (47.1%) 139 (52.9%)
France 131 (48.0%) 142 (52.0%)
Germany 134 (49.1%) 139 (50.9%)
Slovakia 134 (49.1%) 139 (50.9%)
ALL 523 (48.3%) 559 (51.7%)

The number of relevant diagnoses were higher still in the child respondents, with 55% parents
reporting that their child had experienced ARC (Table SA7).

Table SA7 Child respondent parent-report of relevant diagnoses by country, n (%)
ARC AR Asthma
UK 182 (69.2%) 48 (18.3%) 90 (34.2%)
France 137 (50.2%) 110 (40.3%) 81 (29.7%)
Germany 181 (66.3%) 82 (30.0%) 55 (20.1%)
Slovakia 96 (35.2%) 182 (66.7%) 31 (11.4%)
ALL 596 (55.1%) 422 (39.0%) 257 (23.8%)




Supplementary Material B

Sensitivity analyses

The exclusion criteria used in the base case analysis led to the exclusion of alarge proportion of the
responses. Sensitivity analyses assessed the impact of three different exclusion criteria on the utility
values produced. The three different exclusion criteriawere:

1. No exclusions; values generated when all responses are included.

2. Implausible — inconsistent; specific theory-driven rules removed responses from any
individual who generated a ‘0’ utility for any of the health states, and any individual who
rated mild health states as having lower utility than severe health states.

3. Implausible — 0.5 cut-off; values generated with a stricter cut-off excluding respondents
giving responses lower than 0.5.

Table SB1 demonstrates the number of exclusions based on these different criteria. In the adult
datasets, exclusion criteria implemented in the base case resulted in the loss of data from an average
of approximately 15% respondents per health state, while the inconsistency and 0.5 cut-off exclusion
criteria resulted in the loss of almost a third of the data collected for each health state (33% and 31%
respectively). All exclusion criteria resulted in far greater losses of child data, with approximately
60% responses lost per health state for the base case calculations. Fewer 1osses were observed when
applying inconsistency based criteria (an average of 37% per hedlth state), while application of 0.5
cut-off exclusion criteriaresulted in the loss of an average of 83% responses per health state.

Respondent characteristics and dataset selection
Adults

Analyses were conducted to assess whether respondent characteristics were associated with inclusion
in each dataset. In the adult datasets, one-way ANOV As demonstrated no differences in completion
time between those included and excluded from any of the datasets (p>0.05 in all cases). Chi-square
tests demonstrated that adult base case selection was also independent of country, gender, hayfever
status, and allergic rhinitis status (p>0.05 in al cases). Selection following filtering using the
inconsistency based criteria was independent of country, age, hayfever status, and allergic rhinitis
status (p>0.05 in all cases). Finaly, adult selection following filtering using the 0.5 cut-off exclusion
criteria was aso independent of gender, hayfever status and allergic rhinitis status (p>0.05 in all
Cases).

Age, occupational status and asthma status were associated with selection to the adult base case
dataset; gender, occupational status and asthma status were associated with selection to the adult
inconsistency based exclusions dataset; and country, age, occupationa status and asthma status were
associated with selection to the adult 0.5 cut-off exclusion dataset.



Table SB1

Numbers of respondentsincluded each dataset

Adult Child
NO. | Health state . . . .
Base case No exclusions | Inconsistency 0.5 cut-off Basecase | Noexclusions | Inconsistency 0.5 cut-off

| el eernelicd 709 828 531 577 232 622 390 101
Asthma

2 Uncontrolled Asthma 710 837 544 584 227 620 378 95

3 Mild ARC 714 836 559 592 252 623 391 111
Mild ARC + Well-partly

4 controlled Asthma 700 835 545 572 253 620 374 115
Mild ARC +

5 Uncontrolled Asthma 714 836 542 585 250 617 360 106

6 Moderate ARC 709 838 588 590 249 617 418 101
Moderate ARC + Well-

7 partly controlled Asthma 688 823 558 562 252 614 406 115
Moderate ARC +

8 Uncontrolled Asthma 711 831 583 579 240 619 413 95

9 Severe ARC 707 835 529 573 223 619 370 102
Severe ARC + Well-

10 partly controlled Asthma 718 829 550 590 243 616 373 102
Severe ARC +

11 Uncontrolled Asthma 712 837 532 570 223 620 373 97

12 Perennial AR 697 822 578 563 247 616 406 101
Perennial AR + Well-

13 partly controlled Asthma 694 823 550 570 248 619 415 97

14 | Perennia AR+ 697 822 571 557 245 614 405 102

Uncontrolled Asthma




Adjusted standardised residuals were assessed to explore these patterns of results, with apha levels
adjusted using the Bonferroni correction method. With regards to base case selection, fewer
individuals over the age of 65 (278 out of 308; p=0.003), in skilled, semi-skilled or unskilled manual
work (232 out of 299; p<0.001), and with self-reported asthma diagnoses (206 out of 259; p=0.007),
were selected than would be expected if these characteristics were unrelated to base case selection.

With regards to the inconsistency based exclusions dataset, fewer males (446 out of 708; p=0.003),
individuals in skilled, semi-skilled or unskilled manual work (179 out of 299; p=0.005), and
individuals with self-reported asthma diagnoses (156 out of 259; p=0.015), were selected than would
be expected if these characteristics were unrelated to inconsistency based selection criteria.

Finally, with regard to the 0.5 cut-off exclusion dataset, fewer individuals aged 65 and over (234 out
of 308, p =0.004) and in skilled, semi-skilled or unskilled manual work (176 out of 299; p<0.001),
and more individuals who were state pensioners, unemployed or students (425 out of 573, p=0.001),
were selected than would be expected if these characteristics were unrelated to 0.5 cut-off exclusion
criteriaselection. Although marginally fewer individuals from Slovakia (233 out of 365) or with self-
reported asthma (166 out of 259) were also selected than would be expected, these differences did not
reach the Bonferroni-corrected apha levels for dtatistical significance (p=0.01 and p=0.04

respectively).
Children

In contrast with the adult datasets, one-way ANOV As indicated that selection for the child datasets
was affected by time spent completing the survey. Regarding the base case, children who were
selected spent significantly less time completing the survey (p=0.019), while conversely, for the
inconsistency based exclusions dataset, children who were selected spent marginally more time
completing the survey (p=0.055). Duration of survey completion did not affect selection for the 0.5
cut-off exclusion dataset (p=0.261).

Chi-sguare tests demonstrated that selection for any child dataset was independent of age, gender, and
hayfever status (p>0.05 in al cases). Selection for the child dataset following implementation of
inconsistency based exclusion criteria was also independent of country, asthma status and alergic
rhinitis status (p>0.05 in al cases).

Country and asthma status were associated with selection to both the child base case dataset, and the
0.5 cut-off exclusion dataset. In addition, selection to the child base case dataset was also associated
with alergic rhinitis status.

Adjusted standardised residuals were assessed to explore these patterns of results, with alpha levels
adjusted using the Bonferroni correction method. With regards to both base case and 0.5 cut-off
exclusion dataset selection, more individuals from the UK (base case: 130 out of 263; p<0.001; 0.5
cut-off: 69 out of 263; p<0.001) and fewer from Slovakia (base case: 64 out of 273; p<0.001; 0.5 cut-
off : 21 out of 273; p<0.001), and more children with parent-reported asthma (base case: 123 out of
257, p=0.001; 0.5 cut-off: 60 out of 257, p=0.001) were selected than would be expected if these
characteristics were unrelated to base case selection. Although marginally fewer individuals with
parent-reported asthma (148 out of 422) were selected to the base case dataset than would be expected
if the two were unrelated, this difference did not reach the respective Bonferroni-corrected alpha
levels (p=0.028) and should be interpreted with caution.



Table SB2

Average utilities and utility differences between the base case and no exclusions datasets

Adult Child
No. Health state M ean M edian Mean M edian
Base No exclusions| Difference Base NO. Difference Base NO. DifferenceBase case NO. Difference
case case | exclusions case | exclusions exclusions

1 XVSAI',E:‘MV controlled |  g74 | o812 0062 | 0.949 | 00913 0036 | 0.693 | 0.605 0088 | 0.700 | 0.620 0.080

2 Uncontrolled Asthma | 0.829 0.768 0.061 0.884 0.850 0.034 0.635 0.413 0.222 0.620 0.400 0.220

3 Mild ARC 0.880 0.817 0.063 0.967 0.947 0.02 0.705 0.636 0.069 0.700 0.660 0.040
Mild ARC + Well-

4 partly controlled 0.872 0.804 0.068 0.947 0.904 0.043 0.677 0.564 0.113 0.690 0.590 0.100
Asthma
Mild ARC +

5 0.844 0.780 0.064 0.900 0.888 0.012 0.643 0.454 0.189 0.640 0.470 0.170
Uncontrolled Asthma

6 Moderate ARC 0.864 0.792 0.072 0.901 0.894 0.007 0.675 0.507 0.168 0.680 0.510 0.170
Moderate ARC +

7 Well-partly controlled | 0.847 0.780 0.067 0.900 0.885 0.015 0.668 0.512 0.156 0.660 0.520 0.140
Asthma

8 Moderate ARC + 0.828 0.762 0.066 0.886 0.848 0.038 0.647 0.442 0.205 0.635 0.430 0.205
Uncontrolled Asthma

9 Severe ARC 0.831 0.766 0.065 0.888 0.850 0.038 0.666 0.458 0.208 0.660 0.470 0.190
Severe ARC + Wdll-

10 | partly controlled 0.845 0.786 0.059 0.900 0.879 0.021 0.663 0.478 0.185 0.660 0.490 0.170
Asthma

11 S ARD 0.812 0.751 0.061 0.851 0.810 0.041 0.635 0.413 0.222 0.610 0.400 0.210
Uncontrolled Asthma

12 | Perennia AR 0.842 0.777 0.065 0.899 0.881 0.018 0.655 0.501 0.154 0.650 0.510 0.140
Perennial AR + Well-

13 | partly controlled 0.849 0.790 0.059 0.900 0.885 0.015 0.650 0.490 0.16 0.650 0.500 0.150
Asthma
Perennial AR +

14 Uncontrolled Asthma 0.818 0.756 0.062 0.852 0.821 0.031 0.638 0.418 0.22 0.630 0.400 0.230




Utilities generated

Table SB2 compares the magnitude of the mean and median utilities calculated using the base case
with those calculated from a dataset with no exclusions. Values generated with no exclusions were
lower across the board, affected by the inclusion of the implausibly low responses excluded in the
base case. These differences were more pronounced in the child dataset, for which mean utilities were
an average of 0.168 points lower (median 0.164). Differences in the adult dataset were less extreme,
with mean utilities and average of 0.063 points lower (median 0.029).

Table SB3 compares the magnitude of the mean and median utilities calculated using the base case
with those calculated from a dataset with inconsistency based exclusion criteria. Values generated for
the inconsistency based exclusions dataset were far more similar to the base case than those in the no
exclusion dataset, particularly with regards to those dlicited by adults (average median difference of
0.008; mean difference of 0.027). Although the values caculated in the base case were generaly
higher than those in the inconsistency based exclusions dataset, this finding was not consistent across
al datasets. Again, the difference between datasets elicited by children were of greater magnitude
than those dicited by adults, at an average of 0.176 mean values and 0.190 for median values.

Table SB4 compares the magnitude of the mean and median utilities calculated using the base case
with those calculated from a dataset with 0.5 cut-off exclusion criteria. Values generated using the
0.5 cut-off exclusion criteria were higher than those generated for the base case. This difference in
adults was greater for mean values (average difference of 0.051) than for medians (0.027). Once
again, this difference was more pronounced in the child dataset, with an average difference of 0.100
(mean; 0.108 median).



Table SB3 Average utilities and utility differences between the base case and inconsistency based exclusions datasets
Adult Child
No Health sat M ean M edian M ean M edian
. ate
Base Inconsistency|Difference Base Inconsistency| Difference Base Inconsistency| Difference Base Inconsistency | Difference
case case case case

1 Well-partly 0.874 0.875 -0.002 | 0.949 0.962 -0.013 | 0.693 .640 0.053 0.700 0.660 0.040
controlled Asthma

2 X;Chomngo”ed 0.829 | 0.796 0002 | 0.884 | 0872 0012 | 0.635 363 0272 | 0.620 0.300 0.320

3 Mild ARC 0.880 0.882 0.012 0.967 0.979 -0.012 | 0.705 .694 0.011 0.700 0.740 -0.040
Mild ARC + Well-

4 partly controlled 0.872 0.870 0.029 0.947 0.951 -0.004 | 0.677 .604 0.073 0.690 0.610 0.080
Asthma
Mild ARC +

5 Uncontrolled 0.844 0.832 0.025 0.900 0.904 -0.004 0.643 452 0.191 0.640 0.455 0.185
Asthma

6 Moderate ARC 0.864 0.835 0.036 0.901 0.900 0.001 0.675 511 0.164 0.680 0.510 0.170
Moderate ARC +

7 Well-partly 0.847 0.822 0.031 0.900 0.900 0 0.668 511 0.157 0.660 0.510 0.150
controlled Asthma
Moderate ARC +

8 Uncontrolled 0.828 0.792 0.032 0.886 0.868 0.018 0.647 411 0.236 0.635 0.400 0.235
Asthma

9 Severe ARC 0.831 0.800 0.036 0.888 0.880 0.008 0.666 420 0.246 0.660 0.405 0.255
Severe ARC + Well-

10 | partly controlled 0.845 0.813 0.016 0.900 0.898 0.002 0.663 432 0.231 0.660 0.420 0.240
Asthma
Severe ARC +

11 | Uncontrolled 0.812 0.776 0.026 0.851 0.829 0.022 0.635 .360 0.275 0.610 0.320 0.290
Asthma

12 | Perennial AR 0.842 0.826 0.027 0.899 0.899 0 0.655 .502 0.153 0.650 0.500 0.150
Perennial AR +

13 | Well-partly 0.849 0.823 0 0.900 0.900 0 0.650 487 0.163 0.650 0.490 0.160
controlled Asthma
Perennial AR +

14 | Uncontrolled 0.818 0.791 0 0.852 0.850 0.002 0.638 .394 0.244 0.630 0.350 0.280
Asthma




Summary

In adults, base case values were higher than those calculated with no exclusions, lower than those
calculated with 0.5 cut-off exclusion criteria, and very similar to those calculated with the use of
inconsistency based exclusion criteria (see Figure SB1). Exclusions based on specified cut-off values
(base case and 0.5 cut-off) disproportionately targeted individuals over the age of 65, indicating that
older respondents tended to value health states lower than other age groups. Similarly, implementation
of the 0.5 cut-off exclusion criteria disproportionately targeted Slovakian respondents, indicating that
more individuals from Slovakia valued health states below 0.5. It is possible that these findings may
reflect the impact of a poorer state of background health in older respondents or differences in
lifestyle more generally, that may result in perception of a greater impact of respiratory conditions on
quality of life.

For all exclusion criteria, including those based on inconsistency rather than specified cut-off values,
a disproportionately higher proportion of individuals in non-professional paid employment (skilled,
semi-skilled or manual labour) were excluded. It is unclear whether this reflects true preference
differences relating to the impact of respiratory disease on this type of occupation, or whether it is an
artefact due to a greater proportion of respondents misunderstanding the standard gamble items, or
lacking due care and attention. Likewise, a disproportionately greater proportion of adult respondents
with asthma were excluded regardiess of the criteria implemented. Had this pattern been observed
only in cases with a specified cut-off, it could have been explained by a higher number of respondents
giving particularly low valuations, however, this does not explain the presence of this pattern in the
inconsistency based exclusions. We speculate that this could be the consequence of comprehension
difficulties associated with complex relationships between increased asthma prevalence in individuals
of low socio-economic status.

FigureSB1  Mean adult utilitiesfrom different sensitivity analyses
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Table SB4 Aver age utilities and utility differences between the base case and 0.5 cut-off exclusion datasets
Adult Child
NO. | Health state M ean M edian M ean | M edian
Base case | 0.5 cut-off | Difference | Base case| 0.5 cut-off | Difference| Base case | 0.5 cut-off | Difference| Base case | 0.5 cut-off | Difference

1 | Well-partly 0874 | 0922 | -0048 | 0949 | 0973 | -0024 | 0693 | 0774 | -0081 | 0700 | 0790 | -0.090
controlled Asthma

2 X;Chomngo”ed 0.829 0.873 0044 | 0.884 | 0900 | -0016 | 0.635 0756 | -0121 | 0.620 0760 | -0.140

3 Mild ARC 0.880 0.925 -0.045 0.967 0.982 -0.015 0.705 0.775 -0.070 0.700 0.780 -0.080
Mild ARC + Well-

4 partly controlled 0.872 0.924 -0.052 0.947 0.970 -0.023 0.677 0.763 -0.086 0.690 0.740 -0.050
Asthma
Mild ARC +

5 Uncontrolled 0.844 0.898 -0.04 0.900 0.938 -0.038 0.643 0.742 -0.099 0.640 0.735 -0.095
Asthma

6 Moderate ARC 0.864 0.908 -0.044 0.901 0.944 -0.043 0.675 0.769 -0.094 0.680 0.760 -0.080
Moderate ARC +

7 Well-partly 0.847 0.896 -0.049 0.900 0.927 -0.027 0.668 0.762 -0.094 0.660 0.750 -0.090
controlled Asthma
Moderate ARC +

8 Uncontrolled 0.828 0.878 -0.050 0.886 0.900 -0.014 0.647 0.770 -0.123 0.635 0.780 -0.145
0.780Asthma

9 Severe ARC 0.831 0.883 -0.052 0.888 0.901 -0.013 0.666 0.763 -0.097 0.660 0.755 -0.095
Severe ARC +

10 | Well-partly 0.845 0.892 -0.047 0.900 0.927 -0.027 0.663 0.775 -0.112 0.660 0.775 -0.115
controlled Asthma
Severe ARC +

11 | Uncontrolled 0.812 0.864 -0.052 0.851 0.894 -0.043 0.635 0.751 -0.116 0.610 0.760 -0.150
Asthma

12 | Perennial AR 0.842 0.893 -0.051 0.899 0.925 -0.026 0.655 0.754 -0.099 0.650 0.750 -0.100
Perennial AR +

13 | Wéll-partly 0.849 0.903 -0.04 0.900 0.937 -0.037 0.650 0.766 -0.116 0.650 0.750 -0.100
controlled Asthma
Perennial AR +

14 | Uncontrolled 0.818 0.871 -0.053 0.852 0.896 -0.044 0.638 0.776 -0.138 0.630 0.790 -0.160
Asthma




Asin adults, in children base case values were higher than those cal culated with no exclusions and
lower than those calculated with 0.5 cut-off exclusion criteria (see Figure SB2). Values using
inconsistency based exclusion criteria were the most similar to the base case for the milder health
statesin children too, however for the more severe health states, utilities calcul ated using the
inconsistency based exclusions dataset were, in many cases, aslow as, or lower than, those cal culated
with no exclusions.

Interestingly, in the child datasets base case exclusion criteria disproportionately included respondents
who spent less time on the survey, while the opposite pattern was observed for inconsistency based
exclusion criteria. Given the implausibly low estimates observed for some health states in the
inconsistency based exclusions dataset, we speculate that longer time on task may have been
indicative of lower levels of comprehension. As in adults, the disproportionate exclusion of
respondents from Slovakia for datasets with specified cut-offs indicated that Sovakian nationality
was associated with dlicitation of a higher proportion of values that fell below cut-offs. This is
discussed above. Contrary to adults, a disproportionately higher proportion of respondents with
parent-reported asthma were selected to the datasets with specific cut-offs. This may suggest that to
some children without experience of asthma, the impact of respiratory symptoms on quality of lifeis
perceived as more detrimental than the reality.

FigureSB2  Mean child utilitiesfrom different sensitivity analyses
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Conclusions

All things considered, we consider the base case utilities to present the best balance between inclusion
of the preferences of a maxima number of respondents, and the exclusion responses that are the
consequence of misunderstandings or lack of due care and attention.



You are invited take part in a study being run by York Health Economics Consortium (YHEC)
and sponsored by a pharmaceutical company. We would like to know about how much you
value the impact different health conditions have on quality of life.

This survey has 2 parts to it. The first part of the survey asks you some questions about
yourself. These questions do not ask about any personal information, and you will not be
asked to provide your name, address or date of birth, or any other information which could
be linked to you.

For the second part, we would like you to imagine that you are a patient who is suffering
from a selection of health conditions that affect your airways. For each question, the
symptoms of the health condition we want you to imagine will be described to you. You must
then imagine that you are trying to decide whether or not to have a new treatment. This
treatment would completely remove all of your symptoms, but there would also be a risk that
it would fail and lead to death. Each question will ask you to rate the maximum level of risk at
which you would still consider the treatment worthwhile for the health condition described.
There are 8 rating questions.



What is your age?
18-24

25-34

35-44

45-54

55-64

65 or over

00000

What is your gender?

Which of the following categories best describes your occupational status?
O Managerial, administrative or professional

Q Skilled, semi- or unskilled manual work

QO State pensioner, unemployed or student

Do you have, or have you ever had, any of the following health conditions? (tick all that
apply)

U Hayfever

O Asthma

Q Allergic rhinitis



Part 2

Hayfever, also called allergic rhinoconjunctivitis, is a health condition caused by allergies to
seasonal pollens. It mainly affects the nose and eyes, causing an itchy, blocked and runny
nose, and, in many patients, itchy, watery and sore eyes. Depending on how bad the
symptoms are, people may be able to feel better using over-the-counter anti-histamine
tablets, or they may need to use steroid-based nasal sprays or eye drops. Sometimes they
still have symptoms even though they take a combination of these medicines.

Some people with hayfever are also allergic to things that are around all year, such as dust
mites. This is known as allergic rhinitis. These cause similar nasal symptoms, but do not
usually bother the eyes as often. People usually use steroid-based nasal sprays for these
allergies.

People with hayfever can also suffer asthma, a health condition which sometimes makes
breathing difficult and wheezy. Asthma is usually treated by inhalers. There are three
different types of inhaler:

Fast-acting ‘reliever’ inhalers which people use when their symptoms feel really bad
Preventative ‘controller’ inhalers which people use every day to try to avoid symptom
flare ups

Combination inhalers with corticosteroid plus a long- acting reliever for more severe
asthma

Sometimes people with asthma have to go into hospital for treatment when they experience
a symptom flare up, where their breathing problems suddenly feel much worse.



There are 8 questions in this section. For each question, you must imagine that you have the
health condition that has been described, which will be different every time. You are deciding
whether you would choose to have a new and risky treatment that would remove all of the
symptoms.

Each question will ask you to indicate what the highest failure rate (or lowest success rate)
could be for you to still choose to have the treatment. You should show this by to moving the
slider so that the shaded bar shows the highest level of risk you would accept, and therefore
the unshaded part of the bar shows the chance of successful treatment.

n 10 e ls an AN =N n -n n an 100
0 10 20 30 40 50 60 70 80 90 100

Risk of fail
——1 I

For example, if you moved the slider so that it looked how it looks in the picture above, you
would be saying that you would choose to have the treatment if there was a 15% risk of
failure and an 85% chance of success.

Or, if you thought you would only have the treatment for the condition described if there was
a 100% success rate, you would move the slider to show 0% risk of failure, like in the picture
below.

0 10 20 30 40 S0 60 70 80 90 100

<<please note that although all 14 health state items are presented here, respondents will
be shown a maximum of 8 items each, and these will be presented in a randomized order>>



Imagine you live with the following health condition:

Symptoms
Your eyes and nose itch. Your nose is blocked and your eyes are watery. You
sneeze frequently. These symptoms are seasonal (only during pollen season).

Impact on daily life
These symptoms are not very troublesome. They do not affect your enjoyment of
your free time or outdoor activities, or your ability to do daily chores or your work.

Treatment
You can relieve your nasal symptoms using over-the-counter anti-histamine
medications once each day.

There is a treatment available that would completely remove all of your symptoms, but may
fail, which would lead to death. What is the highest risk of failure you would accept and still
choose to have the treatment to remove these symptoms?
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Imagine you live with the following health condition:

Symptoms
Your eyes and nose are very itchy. Your nose is blocked so that you cannot breathe
through it, and your eyes are watery. You sneeze frequently. These symptoms are
seasonal (only during pollen season).

Impact on daily life
These symptoms are troublesome. They affect your enjoyment of your free time,
especially when outside, and your ability to do your daily chores or your work. They
also affect your sleep so that you feel tired during the day.

Treatment
Your nasal symptoms do not get better with over-the-counter anti-histamine
medications, so you may use a prescription steroid-based nasal inhaler twice each
day. You may also use eye drops to reduce the itching in your eyes.

There is a treatment available that would completely remove all of your symptoms, but may
fail, which would lead to death. What is the highest risk of failure you would accept and still
choose to have the treatment to remove these symptoms?







Imagine you live with the following health condition:

Symptoms
Your eyes and nose are very itchy. Sometimes the itching feels unbearable. Your
nose is blocked so that you cannot breathe through it, your throat is dry and your
eyes are watery and sore. You sneeze frequently, several times in a row, and these
outbursts mean you have to stop what you are doing. These symptoms are seasonal
(only during pollen season).

Impact on daily life
These symptoms are very severe. They affect your enjoyment of your free time,
especially when outside, and your ability to do your daily chores or your work. They
also affect your sleep so that you feel tired during the day, and this can get you
down.

Treatment
You have to use a combination of anti-histamine medications and prescription
steroid-based nasal inhalers twice each day, along with eye drops. These
medications do not fully control your nasal symptoms.

There is a treatment available that would completely remove all of your symptoms, but may
fail, which would lead to death. What is the highest risk of failure you would accept and still
choose to have the treatment to remove these symptoms?
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Imagine you live with the following health condition:

Symptoms
Your nose is blocked so that you cannot breathe through it. You experience episodes
of sneezing and/or itching and your sense of smell may be less good than it should
be. These symptoms are present all year round.

Impact on daily life
These symptoms can be troublesome. They can affect your enjoyment of your free
time, both inside and outside, and may affect your ability to do your daily chores or
your work. They also affect your sleep so that you feel tired during the day.

Treatment
You may use a steroid-based nasal inhaler each day to try to relieve these
symptoms, or take an antihistamine tablet.

There is a treatment available that would completely remove all of your symptoms, but may
fail, which would lead to death. What is the highest risk of failure you would accept and still
choose to have the treatment to remove these symptoms?




Imagine you live with the following health condition:

Symptoms
Infrequently (no more than once in an average week) you experience shortness of
breath, where your breathing makes a whistling sound, with chest tightness and a
cough.

Impact on daily life
These symptoms do not affect your ability to do physical activity, such as household
chores or exercise, and do not typically affect your sleep.

Treatment
You may use a preventative inhaler once or twice each day, as well as a reliever
inhaler when you experience symptoms, and before exercise if this brings on the
breathing problem.

There is a treatment available that would completely remove all of your symptoms, but may
fail, which would lead to death. What is the highest risk of failure you would accept and still
choose to have the treatment to remove these symptoms?
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Imagine you live with the following health condition:

Symptoms
More than twice a week you experience a shortness of breath, where your breathing
makes a whistling sound, with chest tightness and a cough.

Impact on daily life
Your breathing symptoms are worse in the evening and at night and sometimes they
wake you up from your sleep. You are limited in your ability to do physical activity,
such as household chores or exercise.
Your breathing symptoms cause you anxiety, and sometimes make you feel down.

Treatment
You need to use a combination inhaler containing two different types of medicine
once or twice each day, as well as a reliever inhaler when you experience symptoms,
and before exercise if this brings on the breathing problem.
Sometimes your breathing symptoms are so bad that you need to go to the hospital
for treatment.

There is a treatment available that would completely remove all of your symptoms, but may
fail, which would lead to death. What is the highest risk of failure you would accept and still
choose to have the treatment to remove these symptoms?
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Imagine you live with the following health condition:

Symptoms
Your eyes and nose itch. Your nose is blocked and your eyes are watery. You
sheeze frequently. These symptoms are seasonal (only during pollen season).
Infrequently (no more than once in an average week) you experience shortness of
breath, where your breathing makes a whistling sound, with chest tightness and a
cough.

Impact on daily life
Your nasal symptoms are not very troublesome. They do not affect your enjoyment of
your free time or outdoor activities, or your ability to do daily chores or your work.
Your breathing symptoms do not affect your ability to do physical activity, such as
household chores or exercise, and do not typically affect your sleep.

Treatment
You can relieve your nasal symptoms using over-the-counter anti-histamine
medications once each day.
For your breathing problems, you may use a preventative inhaler once or twice each
day, as well as a reliever inhaler when you experience symptoms, and before
exercise if this brings on the breathing problem.

There is a treatment available that would completely remove all of your symptoms, but may
fail, which would lead to death. What is the highest risk of failure you would accept and still
choose to have the treatment to remove these symptoms?

0 10 20 30 40 S0 60 70 80 20 100




Imagine you live with the following health condition:

Symptoms
Your eyes and nose itch. Your nose is blocked and your eyes are watery. You
sheeze frequently. These symptoms are seasonal (only during pollen season).
More than twice a week you experience a shortness of breath, where your breathing
makes a whistling sound, with chest tightness and a cough.

Impact on daily life
Your nasal symptoms are not very troublesome. They do not affect your enjoyment of
your free time or outdoor activities, or your ability to do daily chores or your work.
Your breathing symptoms are worse in the evening and at night and sometimes they
wake you up from your sleep. You are limited in your ability to do physical activity,
such as household chores or exercise.
Your breathing symptoms cause you anxiety, and sometimes make you feel down.

Treatment
You can relieve your nasal symptoms using over-the-counter anti-histamine
medications once each day.
For your breathing symptoms you need to use a combination inhaler containing two
different types of medicine once or twice each day, as well as a reliever inhaler when
you experience symptoms, and before exercise if this brings on the breathing
problem.
Sometimes your breathing symptoms are so bad that you need to go to the hospital
for treatment.

There is a treatment available that would completely remove all of your symptoms, but may
fail, which would lead to death. What is the highest risk of failure you would accept and still
choose to have the treatment to remove these symptoms?




Imagine you live with the following health condition:

Symptoms
- Your eyes and nose are very itchy. Your nose is blocked so that you cannot breathe
through it, and your eyes are watery. You sneeze frequently. These symptoms are
seasonal (only during pollen season).
Infrequently (no more than once in an average week) you experience shortness of
breath, where your breathing makes a whistling sound, with chest tightness and a
cough.

Impact on daily life
Your nasal symptoms are troublesome. They affect your enjoyment of your free time,
especially when outside, and your ability to do your daily chores or your work. They
also affect your sleep so that you feel tired during the day.
Your breathing symptoms do not affect your ability to do physical activity, such as
household chores or exercise, and do not typically affect your sleep.

Treatment
Your nasal symptoms do not get better with over-the-counter anti-histamine
medications, so you may use a prescription steroid-based nasal inhaler twice each
day. You may also use eye drops to reduce the itching in your eyes.
You may use a preventative inhaler once or twice each day, as well as a reliever
inhaler when you experience symptoms, and before exercise if this brings on the
breathing problem.

There is a treatment available that would completely remove all of your symptoms, but may

fail, which would lead to death. What is the highest risk of failure you would accept and still
choose to have the treatment to remove these symptoms?
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Imagine you live with the following health condition:

Symptoms
Your eyes and nose are very itchy. Your nose is blocked so that you cannot breathe
through it, and your eyes are watery. You sneeze frequently. These symptoms are
seasonal (only during pollen season).
More than twice a week you experience a shortness of breath, where your breathing
makes a whistling sound, with chest tightness and a cough.

Impact on daily life
Your nasal symptoms are troublesome. They affect your enjoyment of your free time,
especially when outside, and your ability to do your daily chores or your work. They
also affect your sleep so that you feel tired during the day.
Your breathing symptoms are worse in the evening and at night and sometimes they
wake you up from your sleep. You are limited in your ability to do physical activity,
such as household chores or exercise.
Your breathing symptoms cause you anxiety, and sometimes make you feel down.

Treatment
Your nasal symptoms do not get better with over-the-counter anti-histamine
medications, so you may use a prescription steroid-based nasal inhaler twice each
day. You may also use eye drops to reduce the itching in your eyes.
You need to use a combination inhaler containing two different types of medicine
once or twice each day, as well as a reliever inhaler when you experience symptoms,
and before exercise if this brings on the breathing problem.
Sometimes your breathing symptoms are so bad that you need to go to the hospital
for treatment.

There is a treatment available that would completely remove all of your symptoms, but may
fail, which would lead to death. What is the highest risk of failure you would accept and still
choose to have the treatment to remove these symptoms?
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Imagine you live with the following health condition:

Symptoms
Your eyes and nose are very itchy. Sometimes the itching feels unbearable. Your
nose is blocked so that you cannot breathe through it, your throat is dry and your
eyes are watery and sore. You sneeze frequently, several times in a row, and these
outbursts mean you have to stop what you are doing. These symptoms are seasonal
(only during pollen season).
Infrequently (no more than once in an average week) you experience shortness of
breath, where your breathing makes a whistling sound, with chest tightness and a
cough.

Impact on daily life
Your nasal symptoms are very severe. They affect your enjoyment of your free time,
especially when outside, and your ability to do your daily chores or your work. They
also affect your sleep so that you feel tired during the day, and this can get you
down.
Your breathing symptoms do not affect your ability to do physical activity, such as
household chores or exercise, and do not typically affect your sleep.

Treatment
You have to use a combination of anti-histamine medications and prescription
steroid-based nasal inhalers twice each day, along with eye drops. These
medications do not fully control your nasal symptoms.
For your breathing problems, you may use a preventative inhaler once or twice each
day, as well as a reliever inhaler when you experience symptoms, and before
exercise if this brings on the breathing problem.

There is a treatment available that would completely remove all of your symptoms, but may

fail, which would lead to death. What is the highest risk of failure you would accept and still
choose to have the treatment to remove these symptoms?
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Imagine you live with the following health condition:

Symptoms
Your eyes and nose are very itchy. Sometimes the itching feels unbearable. Your
nose is blocked so that you cannot breathe through it, your throat is dry and your
eyes are watery and sore. You sneeze frequently, several times in a row, and these
outbursts mean you have to stop what you are doing. These symptoms are seasonal
(only during pollen season).
More than twice a week you experience a shortness of breath, where your breathing
makes a whistling sound, with chest tightness and a cough.

Impact on daily life
Your nasal symptoms are very severe. They affect your enjoyment of your free time,
especially when outside, and your ability to do your daily chores or your work. They
also affect your sleep so that you feel tired during the day, and this can get you
down.
Your breathing symptoms are worse in the evening and at night and sometimes they
wake you up from your sleep. You are limited in your ability to do physical activity,
such as household chores or exercise.
Your breathing symptoms cause you anxiety, and sometimes make you feel down.

Treatment
You have to use a combination of anti-histamine medications and prescription
steroid-based nasal inhalers twice each day, along with eye drops. These
medications do not fully control your nasal symptoms.
You need to use a combination inhaler containing two different types of medicine
once or twice each day, as well as a reliever inhaler when you experience symptoms,
and before exercise if this brings on the breathing problem.
Sometimes your breathing symptoms are so bad that you need to go to the hospital
for treatment.

There is a treatment available that would completely remove all of your symptoms, but may

fail, which would lead to death. What is the highest risk of failure you would accept and still
choose to have the treatment to remove these symptoms?
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Imagine you live with the following health condition:

Symptoms
Your nose is blocked so that you cannot breathe through it. You experience episodes
of sneezing and/or itching and your sense of smell may be less good than it should
be. These symptoms are present all year round.
Infrequently (no more than once in an average week) you experience shortness of
breath, where your breathing makes a whistling sound, with chest tightness and a
cough.

Impact on daily life
Your nasal symptoms can be troublesome. They can affect your enjoyment of your
free time, both inside and outside, and may affect your ability to do your daily chores
or your work. They also affect your sleep so that you feel tired during the day.
Your breathing symptoms do not affect your ability to do physical activity, such as
household chores or exercise, and do not typically affect your sleep.

Treatment
For your nasal symptoms you may use a steroid-based nasal inhaler each day to try
to relieve them, or take an antihistamine tablet.
For your breathing problems, you may use a preventative inhaler once or twice each
day, as well as a reliever inhaler when you experience symptoms, and before
exercise if this brings on the breathing problem.

There is a treatment available that would completely remove all of your symptoms, but may

fail, which would lead to death. What is the highest risk of failure you would accept and still
choose to have the treatment to remove these symptoms?
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Imagine you live with the following health condition:

Symptoms
Your nose is blocked so that you cannot breathe through it. You experience episodes
of sneezing and/or itching and your sense of smell may be less good than it should
be. These symptoms are present all year round.
More than twice a week you experience a shortness of breath, where your breathing
makes a whistling sound, with chest tightness and a cough.

Impact on daily life
Your nasal symptoms can be troublesome. They can affect your enjoyment of your
free time, both inside and outside, and may affect your ability to do your daily chores
or your work. They also affect your sleep so that you feel tired during the day.
Your breathing symptoms are worse in the evening and at night and sometimes they
wake you up from your sleep. You are limited in your ability to do physical activity,
such as household chores or exercise.
Your breathing symptoms cause you anxiety, and sometimes make you feel down.

Treatment
For your nasal symptoms you may use a steroid-based nasal inhaler each day to try
to relieve them, or take an antihistamine tablet.
For your breathing symptoms you need to use a combination inhaler containing two
different types of medicine once or twice each day, as well as a reliever inhaler when
you experience symptoms, and before exercise if this brings on the breathing
problem.
Sometimes your breathing symptoms are so bad that you need to go to the hospital
for treatment.

There is a treatment available that would completely remove all of your symptoms, but may
fail, which would lead to death. What is the highest risk of failure you would accept and still
choose to have the treatment to remove these symptoms?




We are inviting your child to take part in a study being run by York Health Economics
Consortium, a research group from the University of York, and sponsored by a
pharmaceutical company. We would like to know how much children aged between 8
and 12 years value the impact different health conditions have on quality of life.

This survey has 2 parts to it. The first part of the survey asks you some questions about
your child. These questions do not ask about any personal information, and you won't be
asked to provide your child’'s name, address or date of birth, or any other information
which could be linked to you or your child. This should only take 2 minutes of your time.

We would like your child to answer the second part. For each question, we will describe
a person with a health condition that affects their airways (e.g. hayfever, allergic rhinitis,
or asthma) and how it affects their life. We would then like your child to indicate how
unwell they think that person is on a scale of 0 to 100. We will explain it all in a child-
friendly way, but you can stay with your child and help them with the reading if you would
like. We really want the ratings to show what your child thinks, so please let them decide
on a number on their own. This part will take around 10 minutes for some children, but
may take up to 20 minutes for children of a less advanced reading age. These answers
will help us with research that will be used by organisations that make decisions about
funding new types of medicine.

We will not be able to identify your child from their answers, and will look at the answers

of all children altogether. Data will be accessible by the project team at YHEC and will be
kept on a secure server for 5 years. All data will be handled in accordance with the Data

Protection Act 1998.

Results from this study will be written in a report that we will share with the
pharmaceutical company. They may also be presented at international conferences and
published in academic journals. They may feature in a case study on our website.

This study was granted ethical approval by the University of York Health Sciences
research Governance Committee.

If you would like more information about the study, please contact Dr Jenny Retzler on
jenny.retzler@york.ac.uk. If you are unhappy about anything in this survey and wish to
make a complaint, please contact Dr Matthew Taylor at matthew.taylor@york.ac.uk.

If you are happy for your child to take part in this survey, please continue with the
survey. You or your child can withdraw from the survey at any time, without giving a
reason, by exiting the browser window. If you exit the survey before it is finished, we
may use the answers you have provided until that point.



O | have read and understood the above information and | give my consent for my child
to participate in this research. | understand that they can withdraw at any time and

without giving a reason.
O | do not wish to continue the survey

<<If ‘I do not wish to continue this survey’ is selected, the survey is terminated.>>



How old is your child?
8 years old

9 years old

10 years old

11 years old

None of these

0000

Is your child:
O Male
O Female

Please tick if your child has, or has ever had, any of the illnesses below? (tick all that
apply)

O Hayfever

U Asthma

Q Allergic rhinitis



<<If any of the responses above indicate that the child is ineligible, or that a quota has
been filled, parents will be directed to the termination message below and will not
complete the survey. >>

I am sorry, but your child does not quite fit our requirements. It may be that we have
already had lots of children of the same age or gender who have completed this survey.

Thank you for volunteering and hopefully you can help with some other research soon.



The next part is for your child. Please ask them to come and join you. You can leave
them to it, or stay with them and read it through together.



We are a group of scientists from York University called YHEC, and we are working with
some scientists who make new types of medicine. We would like your help with some
research.

Research is when a group of scientists get together to try to find something out. We are
trying to find out more about what children like you think about different types of
illnesses.

You can help us by answering some questions. There are no right or wrong answers,
and if you do not want to carry on, you can stop whenever you like, and you don't need
to tell us why. A grown-up can help you read the questions, but we really want to know
what you think the answer should be.



At some times of the year, mainly the spring and summer, pollen from plants is in the
air. Pollen makes some people feel poorly because their body thinks that it is bad for
them and tries to fight it. This is called hayfever.

Hayfever makes people feel a bit like they have a cold. It makes their eyes and nose
itchy, and it makes them sneeze. Their eyes are watery and sore, and their nose is
blocked.

People with hayfever can take tablets or use a liquid medicine to make them feel better.
Or, if their hayfever is really bad, sometimes people use a special type of medicine that
they spray up their nose. Using eye drops can also help some people. Sometimes they
feel poorly even after using all of these medicines.

Some people with hayfever may also feel poorly because of other things that are around
all year, like tiny insects that live in dust. This is called allergic rhinitis. This can make
their eyes and nose itchy and their nose blocked, a bit like when they have hayfever.
People mostly use a spray for their nose to feel better.

Some people with hayfever have asthma too. Asthma is an illness which sometimes
makes it difficult to breathe as well as usual, and which may make them cough.

People with asthma use medicine which they take using a special object called an
'inhaler’ which sprays the medicine into their mouth. There are different types of
medicine that are taken using inhalers. One type needs to be taken every day and
another type needs to be taken when people are feeling bad, to make it easier to
breathe. Some people still find it hard to breathe with these two medicines, so they need
another one as well which is stronger.

Sometimes asthma can make people feel so unwell that they need to go to hospital to
get help from the doctor.



For each question, we will describe a different person with an illness like one of the ones
you just read about. You need to read the description and then choose a number
between 0 and 100 to show how well overall you think that person feels.

Let's think of some examples.
If somebody was so poorly they were in the hospital all the time, but still had fun doing

activities with the friends and family who came to visit, we would move the slider towards
the 'really unwell’ side, but not quite to the bottom, so maybe at 8, like this:

90 100
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Or, if somebody was normally ok, but they had a bit of a tummy ache on one afternoon,
and had to have a lie down, we might move the slider somewhere close to 100, but not
quite to the top, so maybe at 95, like this:

Remember, there are no right or wrong answers, and we are interested to see which
number you think is the best.

<<8 of the following 14 items are presented to each respondent in a randomised order. If
the parents indicated that the child is male, the characters described are boys (as
below). If the parents indicated the child is female, the descriptions are instead referring
to girls. This is to encourage similarity to help children imagining the conditions. >>



Alex’s eyes and nose itch. Alex’s nose is blocked and his eyes are watery. Alex sneezes
a lot. Alex only feels like this at some times of the year, mainly spring and summer.

Alex can still enjoy playing and outdoor activities, and do his school work as usual.
Alex takes a tablet or liquid medicine each day to feel better.
If 0 means that someone feels the most unwell someone can ever feel, and 100 means

that someone feels the most well someone can ever feel, move the slider to the number
you think shows how well Alex is feeling.




Charlie’s eyes and nose itch a lot. Charlie’s nose is blocked so he can't breathe through
it, and his eyes are watery. Charlie sneezes a lot. Charlie only feels like this at some
times of the year, mainly spring and summer.

It is quite annoying for him. Charlie enjoys playing less, especially outdoor activities, and
feels less able do his school work. Charlie does not sleep very well, so he feels tired
during the day.

Charlie uses a medicine that he sprays up his nose twice each day to feel better. Charlie
also uses eye drops to make his eyes feel less sore.

If 0 means that someone feels the most unwell someone can ever feel, and 100 means
that someone feels the most well someone can ever feel, move the slider to the number
you think shows how well Charlie is feeling.

10



Joe’s eyes and nose itch a lot, and sometimes feel so itchy that he needs to scratch
even though he shouldn’t in case it makes his eyes and nose more sore. Joe’s nose is
blocked so he can’t breathe through it, and his throat is dry and eyes watery and sore.
Joe sneezes lots of times in a row. These sneezes mean he has to stop what he is doing
for a minute. Joe only feels like this at some times of the year, mainly spring and
summer.

It is very annoying for him. Joe enjoys playing less, especially outdoor activities, and
feels less able do his school work. Joe does not sleep very well, so he feels tired during
the day and this can make him feel unhappy.

Joe takes a tablet or liquid medicine every day, and another medicine that he sprays up
his nose twice each day to try to feel better. Joe also uses eye drops. These medicines
do not make him feel completely better.

If 0 means that someone feels the most unwell someone can ever feel, and 100 means

that someone feels the most well someone can ever feel, move the slider to the number
you think shows how well Joe is feeling.

0 10 20 30 40 50 60 70 80 90 100
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Isaac’s nose is blocked so he can't breathe through it, and he cannot smell things as
well as he should. Sometimes Isaac sneezes lots of times in a row, or his eyes and nose
feel itchy. Isaac feels like this all year round.

It is quite annoying for him. Isaac enjoys playing less, both indoors and outdoors, and
feels less able do his school work. Isaac does not sleep very well, so he feels tired
during the day.

Isaac uses a medicine that he sprays up his nose twice each day to feel better or takes a
tablet or liquid medicine.

If 0 means that someone feels the most unwell someone can ever feel, and 100 means
that someone feels the most well someone can ever feel, move the slider to the number
you think shows how well Isaac is feeling.

12



No more than once a week, George feels like he can’t breathe as well as usual.
George’s breathing makes a whistling sound, and his chest feels tight. This makes
George cough.

This does not stop George playing or doing sports, dancing or PE, and does not make it
difficult to sleep.

When George feels like this, he uses a medicine inhaler to make breathing easier.
George also uses this before doing sport, dancing or PE, which can bring on the
breathing problem.

If 0 means that someone feels the most unwell someone can ever feel, and 100 means
that someone feels the most well someone can ever feel, move the slider to the number
you think shows how well George is feeling.

13



More than twice a week, Oliver feels like he can’t breathe as well as usual. Oliver's
breathing makes a whistling sound, and his chest feels tight. This makes Oliver cough.

Oliver feels like this more during the evening and at night time, and sometimes he wakes
up in the night feeling like this. Oliver has to be careful playing or doing sports, dancing
or PE in case he has breathing problems. These breathing problems make Oliver worry
and feel unhappy.

Oliver needs to use a strong medicine in an inhaler twice each day so that he doesn't
feel like this as often. When Oliver does have breathing problems, and before doing
sports, dancing or PE, he uses another type of medicine inhaler to make breathing
easier.

Sometimes Oliver feels so unwell he has to go to the hospital to get better.
If 0 means that someone feels the most unwell someone can ever feel, and 100 means

that someone feels the most well someone can ever feel, move the slider to the number
you think shows how well Oliver is feeling.

® ®

0 10 20 30 40 50 60 70 80 %0 100
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Chris’ eyes and nose itch. Chris’ nose is blocked and his eyes are watery. Chris sneezes
a lot. Chris only feels like this at some times of the year, mainly spring and summer.

No more than once a week, Chris feels like he can'’t breathe as well as usual. Chris’
breathing makes a whistling sound, and his chest feels tight. This makes Chris cough.

Chris can still enjoy playing and outdoor activities, and do his school work as usual. The
breathing problems do not stop Chris playing or doing sports, dancing or PE, and do not
make it difficult to sleep.

Chris takes a tablet or liquid medicine each day to make the problems with his nose feel
better.

When Chris has problems with breathing, he uses a medicine inhaler to make breathing
easier. Chris also uses this before doing sport, dancing or PE, which can bring on the
breathing problem.

If 0 means that someone feels the most unwell someone can ever feel, and 100 means

that someone feels the most well someone can ever feel, move the slider to the number
you think shows how well Chris is feeling.

0 10 20 30 40 50 60 70 80 90 100
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Ethan’s eyes and nose itch. Ethan’s nose is blocked and his eyes are watery. Ethan
sneezes a lot. Ethan only feels like this at some times of the year, mainly spring and
summer.

More than twice a week, Ethan feels like he can’t breathe as well as usual. Ethan’s
breathing makes a whistling sound, and his chest feels tight. This makes Ethan cough.

Ethan can still do his school work as usual. Ethan has breathing problems more often
during the evening and at night time, and sometimes he wakes up in the night feeling
like this. Ethan has to be careful playing or doing sports, dancing or PE in case he has
breathing problems. These breathing problems make Ethan worry and feel unhappy.

Ethan takes a tablet or liquid medicine each day to make the problems with his nose feel
better.

Ethan needs to use a strong medicine in an inhaler twice each day so that he doesn’t
have breathing problems as often. When Ethan does have breathing problems, and
before doing sports, dancing or PE, he uses another type of medicine inhaler to make
breathing easier. Sometimes Ethan feels so unwell with his breathing problems he has
to go to the hospital to get better.

If 0 means that someone feels the most unwell someone can ever feel, and 100 means
that someone feels the most well someone can ever feel, move the slider to the number
you think shows how well Ethan is feeling.
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Jamie’s eyes and nose itch a lot. Jamie’s nose is blocked so he can’t breathe through it,
and his eyes are watery. Jamie sneezes a lot. Jamie only feels like this at some times of
the year, mainly spring and summer.

No more than once a week, Jamie feels like he can't breathe as well as usual. Jamie’s
breathing makes a whistling sound, and his chest feels tight. This makes Jamie cough.

The problems with his nose and eyes are quite annoying for him. Jamie enjoys playing
less, especially outdoor activities, and feels less able do his school work. Jamie does not
sleep very well, so he feels tired during the day. The breathing problems do not stop
Jamie playing or doing sports, dancing or PE.

Jamie uses a medicine that he sprays up his nose twice each day to make the problems
with his nose feel better. Jamie also uses eye drops to make his eyes feel less sore.

When Jamie has problems with breathing, he uses a medicine inhaler to make breathing
easier. Jamie also uses this before doing sport, dancing or PE, which can bring on the
breathing problem.

If 0 means that someone feels the most unwell someone can ever feel, and 100 means

that someone feels the most well someone can ever feel, move the slider to the number
you think shows how well Jamie is feeling.
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Lewis’ eyes and nose itch a lot. Lewis’ nose is blocked so he can'’t breathe through it,
and his eyes are watery. Louis sneezes a lot. Lewis only feels like this at some times of
the year, mainly spring and summer.

More than twice a week, Lewis feels like he can't breathe as well as usual. Lewis’
breathing makes a whistling sound, and his chest feels tight. This makes Lewis cough.

The problems with his nose and eyes are quite annoying for him. Lewis enjoys playing
less, especially outdoor activities, and feels less able do his school work. Lewis does not
sleep very well, so he feels tired during the day.

Lewis has breathing problems more often during the evening and at night time, and
sometimes he wakes up in the night feeling like this. Lewis has to be careful playing or
doing sports, dancing or PE in case he has breathing problems. These breathing
problems make Lewis worry and feel unhappy.

Lewis uses a medicine that he sprays up his nose twice each day to make the problems
with his nose feel better. Lewis also uses eye drops to make his eyes feel less sore.

Lewis needs to use a strong medicine in an inhaler twice each day so that he doesn't
have breathing problems as often. When Lewis does have breathing problems, and
before doing sports, dancing or PE, he uses another type of medicine inhaler to make
breathing easier. Sometimes Lewis feels so unwell with his breathing problems he has to
go to the hospital to get better.

If 0 means that someone feels the most unwell someone can ever feel, and 100 means

that someone feels the most well someone can ever feel, move the slider to the number
you think shows how well Lewis is feeling.
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Alfie’s eyes and nose itch a lot, and sometimes feel so itchy that he needs to scratch
even though he shouldn't in case it makes his eyes and nose more sore. Alfie’s nose is
blocked so he can’t breathe through it, and his throat is dry and eyes watery and sore.
Alfie sneezes lots of times in a row. These sneezes mean he has to stop what he is
doing for a minute. Alfie only feels like this at some times of the year, mainly spring and
summer.

No more than once a week, Alfie feels like he can’t breathe as well as usual. Alfie’s
breathing makes a whistling sound, and his chest feels tight. This makes Alfie cough.

The problems with his nose and eye are very annoying for him. Alfie enjoys playing less,
especially outdoor activities, and feels less able do his school work. Alfie does not sleep
very well, so he feels tired during the day and this can make him feel unhappy. The
breathing problems do not stop Alfie playing or doing sports, dancing or PE.

Alfie takes a tablet or liqguid medicine every day, and another medicine that he sprays up
his nose twice each day to try to make the problems with his nose better. Alfie also uses
eye drops. These medicines do not make him feel completely better.

When Alfie has problems with breathing, he uses a medicine inhaler to make breathing
easier. Alfie also uses this before doing sport, dancing or PE, which can bring on the
breathing problem.

If 0 means that someone feels the most unwell someone can ever feel, and 100 means

that someone feels the most well someone can ever feel, move the slider to the number
you think shows how well Alfie is feeling.
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Max’s eyes and nose itch a lot, and sometimes feel so itchy that he needs to scratch
even though he shouldn't in case it makes his eyes and nose more sore. Max’s nose is
blocked so he can’t breathe through it, and his throat is dry and eyes watery and sore.
Max sneezes lots of times in a row. These sneezes mean he has to stop what he is
doing for a minute. Max only feels like this at some times of the year, mainly spring and
summer.

More than twice a week, Max feels like he can’t breathe as well as usual. Max’s
breathing makes a whistling sound, and his chest feels tight. This makes Max cough.

The problems with his nose and eye are very annoying for him. Max enjoys playing less,
especially outdoor activities, and feels less able do his school work. Max does not sleep
very well, so he feels tired during the day and this can make him feel unhappy.

Max has breathing problems more often during the evening and at night time, and
sometimes he wakes up in the night feeling like this. Max has to be careful playing or
doing sports, dancing or PE in case he has breathing problems. These breathing
problems make Max worry and feel unhappy.

Max takes a tablet or liquid medicine every day, and another medicine that he sprays up
his nose twice each day to try to make the problems with his nose better. Max also uses
eye drops. These medicines do not make him feel completely better.

Max needs to use a strong medicine in an inhaler twice each day so that he doesn’t
have breathing problems as often. When Max does have breathing problems, and before
doing sports, dancing or PE, he uses another type of medicine inhaler to make breathing
easier. Sometimes Max feels so unwell with his breathing problems he has to go to the
hospital to get better.

If 0 means that someone feels the most unwell someone can ever feel, and 100 means
that someone feels the most well someone can ever feel, move the slider to the number
you think shows how well Max is feeling.
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Adam'’s nose is blocked so he can't breathe through it, and he cannot smell things as
well as he should. Sometimes Adam sneezes lots of times in a row, or his eyes and
nose feel itchy. Adam feels like this all year round.

No more than once a week, Adam feels like he can’t breathe as well as usual. Adam’s
breathing makes a whistling sound, and his chest feels tight. This makes Adam cough.

The problems with his nose are quite annoying for him. Adam enjoys playing less, both
indoors and outdoors, and feels less able do his school work. Adam does not sleep very
well, so he feels tired during the day. The breathing problems do not stop Adam playing
or doing sports, dancing or PE.

Adam uses a medicine that he sprays up his nose twice each day to make it feel better
or takes a tablet or liquid medicine.

When Adam has problems with breathing, he uses a medicine inhaler to make breathing
easier. Adam also uses this before doing sport, dancing or PE, which can bring on the
breathing problem.

If 0 means that someone feels the most unwell someone can ever feel, and 100 means

that someone feels the most well someone can ever feel, move the slider to the number
you think shows how well Adam is feeling.
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Daniel's nose is blocked so he can't breathe through it, and he cannot smell things as
well as he should. Sometimes Daniel sneezes lots of times in a row, or his eyes and
nose feel itchy. Daniel feels like this all year round.

More than twice a week, Daniel feels like he can’t breathe as well as usual. Daniel’'s
breathing makes a whistling sound, and his chest feels tight. This makes Daniel cough.

The problems with his nose are annoying for him. Daniel enjoys playing less, both
indoors and outdoors, and feels less able do his school work. Daniel does not sleep very
well, so he feels tired during the day.

Daniel has breathing problems more often during the evening and at night time, and
sometimes he wakes up in the night feeling like this. Daniel has to be careful playing or
doing sports, dancing or PE in case he has breathing problems. These breathing
problems make Daniel worry and feel unhappy.

Daniel uses a medicine that he sprays up his nose twice each day to make it feel better
or takes a tablet or liquid medicine.

Daniel needs to use a strong medicine in an inhaler twice each day so that he doesn’t
have breathing problems as often. When Daniel does have breathing problems, and
before doing sports, dancing or PE, he uses another type of medicine inhaler to make
breathing easier. Sometimes Daniel feels so unwell with his breathing problems he has
to go to the hospital to get better.

If 0 means that someone feels the most unwell someone can ever feel, and 100 means

that someone feels the most well someone can ever feel, move the slider to the number
you think shows how well Daniel is feeling.
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