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Abstract
Background Coeliac disease (CD) is a life-long food-related disorder with a global prevalence of approximately 1%. Patients 
with CD often experience reduced health-related quality of life that could improve with a strict adherence to a gluten-free 
diet (GFD).
Objectives To obtain visual analogue scale (VAS), time trade-off (TTO) and willingness-to-pay (WTP) values amongst 
patients with CD.
Methods In 2020–2021, a cross-sectional online survey was conducted amongst 312 adult CD patients in Hungary. Patients 
completed the Gastrointestinal Symptom Rating Scale (GSRS) and evaluated their current health and three hypothetical 
health state vignettes defined based on dietary adherence using VAS, conventional 10-year TTO and WTP. Multivariate 
regressions were used to explore the effect of patients’ demographic and clinical characteristics on utility and WTP values.
Results Mean VAS values for current health and ‘CD with strict adherence to GFD’, ‘CD with loose adherence to GFD’ and 
‘CD without GFD’ hypothetical health states were 79.69 ± 18.52, 85.36 ± 16.18, 62.44 ± 19.91 and 36.69 ± 25.83, respec-
tively. Corresponding mean TTO utilities were: 0.90 ± 0.19, 0.91 ± 0.20, 0.87 ± 0.23 and 0.76 ± 0.29. Mean annual WTP 
values for returning to full health were: €845 ± 1077, €648 ± 1002, €862 ± 1135 and €1251 ± 1496. Older age at diagnosis, 
male sex, more severe gastrointestinal symptoms (GSRS) and having comorbidities were associated with lower VAS and 
TTO or higher WTP values for current own health (p < 0.05).
Conclusion This is the first study to report TTO utilities for CD health states. Strict adherence to the GFD may result in 
substantial health gains in symptomatic patients. Utilities and WTP results can be used to estimate benefits of GFD in cost-
utility and cost–benefit analyses.

Keywords Coeliac disease · Gluten-free diet · Willingness to pay · Time trade-off · Health-related quality of life · Utility

Introduction

Coeliac disease (CD) is an immune-mediated systemic 
disorder activated by the ingestion of gluten in genetically 
susceptible individuals [1]. It is the most common life-long 
food-related disorder with a global prevalence of 0.7–1.4% 
[2, 3]. CD can develop at any age and it is approximately 
1.5 times more common in females than in males [2, 4, 5]. 
The clinical presentation is heterogeneous and may include 
gastrointestinal problems, signs of malabsorption, as well as 
extraintestinal symptoms, such as dermatitis herpetiformis, 
arthritis, neurological symptoms and anaemia [6]. CD is also 
associated with and increased risk of depression, anxiety, 
attention deficit hyperactivity disorder and eating disorders 
[7]. Currently, the only treatment option is a strict, life-long 
gluten-free diet (GFD) [8]. However, adherence to a GFD 
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may be challenging in everyday life mostly due to the limited 
availability, high costs and variable quality of gluten-free 
products, and individual lifestyle aspects (difficulties with 
dining out and travelling as well as lack of social support) 
[9–12].

A large number of studies reported impaired health-
related quality of life (HRQoL) in CD patients before diag-
nosis [13–16]. A recent meta-analysis concluded that dietary 
adherence significantly improves but does not normalise 
HRQoL in CD patients [17]. To date, HRQoL in adult 
CD patients has been assessed by using both generic (e.g. 
EQ-5D, SF-36, WHOQOL-BREF) and condition-specific 
questionnaires [e.g. Celiac Disease Questionnaire (CDQ), 
Coeliac Disease Quality of Life questionnaire (CDQL), Coe-
liac Disease Quality of Life measure (CD-QoL), Coeliac 
Disease Assessment Questionnaire (CDAQ)] [13, 18–22]. 
Only a subset of these HRQoL instruments allow to assign 
health utilities to different CD health states (i.e. preference-
accompanied measures). Utilities reflect how preferred cer-
tain health outcomes are on a scale anchored on full health 
(1) and death (0) [23].

So far, the EQ-5D has been the most commonly used 
instrument to derive health utilities in CD patients [15, 16, 
24–27]. However, its five dimensions (mobility, self-care, 
usual activities, pain/discomfort and anxiety/depression), 
and in particular the pain/discomfort dimension may be 
insensitive to symptoms, such as diarrhoea and constipation 
[28]. It is therefore possible that the EQ-5D overestimates 
the HRQoL of CD patients. This is supported by three earlier 
EQ-5D studies that reported similar or even higher utilities 
(representing a better HRQoL) in CD patients than amongst 
members of the general population [15, 16, 25]. Another 
limitation in previous studies is that the vast majority of 
diagnosed CD patient populations lived gluten free at the 
time of assessment, and thus, utilities prior to the start of 
GFD were only assessed retrospectively; however, retrospec-
tive assessment may be subject to recall bias [16, 23–25, 
27, 29]. As a consequence, no reliable utility estimates are 
available for CD before treatment. Moreover, none of the 
existing studies focussed on the impact of different levels of 
dietary adherence on utilities.

When generic preference-accompanied measures are 
not feasible to assess utilities, vignette-based methods may 
be considered. A vignette is a description of a hypotheti-
cal health state that is directly valued by using a preference 
elicitation method [30]. As vignettes are hypothetical, they 
enable to elicit preferences for any health state. Preferences 
for the vignettes may be measured in several ways; for exam-
ple, people may trade off life years (time trade-off, TTO) or 
risk of death (standard gamble) to improve health. TTO is 
the most widely used method to directly obtain health utili-
ties [31]; nevertheless, no prior studies used this approach in 
CD patients. Furthermore, preferences may also be assessed 

by contingent evaluation, where respondents are asked to 
reveal the amount they would be willing to pay to improve 
their health. To date, two studies have employed this method 
in CD. One study measured WTP for CD screening in par-
ents of children diagnosed with CD in Sweden, and another 
one surveyed adult patients with CD in Switzerland [32, 33]. 
However, no vignette-based WTP studies have been carried 
out in CD to date.

This study therefore aims to assess health states by visual 
analogue scale (VAS), TTO and WTP values in CD patients 
using a vignette-based study design.

Methods

Study design and population

An online cross-sectional survey was performed between 
November 2020 and January 2021 in Hungary. Permis-
sion for conducting the study was granted by the Research 
Ethics Committee of the Corvinus University of Budapest 
(reference no. KRH/390/2020). A convenience sample of 
CD patients were recruited through 30 different patient 
organisations and social media groups. Participation was 
voluntary and anonymous, no remuneration was provided. 
The survey was programmed in Qualtrics (Qualtrics 2020, 
Provo, UT, USA). To be included in the study, participants 
were required to be aged 18 years or over and to give their 
informed consent. All questions in the survey were manda-
tory with the exception of the income question, therefore 
respondents could not proceed to the next question without 
answering the previous one.

Questionnaire

The questionnaire consisted of four parts. The first part 
included questions about CD-related clinical characteristics, 
including disease duration, comorbidities and adherence to 
GFD. This section was built on two earlier national surveys 
involving CD patients in Sweden and the UK [15, 16]. The 
second part consisted of different standardised question-
naires to assess symptoms, HRQoL and well-being. CD-spe-
cific symptoms were measured with Gastrointestinal Symp-
tom Rating Scale (GSRS) [34]. The GSRS is widely used 
in CD patients, including clinical trials and it has showed 
good validity and responsiveness to both GFD and gluten 
challenge in this patient population, and additionally, it was 
already available in Hungarian-language at the time of the 
data collection [35–37]. Regulatory authorities, such as the 
FDA also have familiarity with the GSRS [38]. The GSRS 
evaluates common gastrointestinal symptoms experienced 
by patients, where 15 items combine into five domains: 
reflux (2 items), abdominal pain (3 items), indigestion (4 
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items), diarrhoea (3 items) and constipation (3 items). Each 
item has seven response options with descriptive anchors 
ranging from ‘no discomfort at all’ (= 1) to ‘very severe 
discomfort’ (= 7). The total score, calculated by adding up 
the item scores, may range from 15 to 105, where a higher 
score represents more health problems. In the third part 
of the survey, the patients were asked to assess their own 
health, followed by three hypothetical health state vignettes, 
which appeared in a randomised order. Both current own 
health and the hypothetical health state vignettes were val-
ued by VAS and TTO and by contingent evaluation asking 
WTP. In the last part of the questionnaire, sociodemographic 
data, including age, sex, employment, place of residence, net 
household income and education, were collected.

Development of coeliac disease health‑state 
vignettes

The following three hypothetical health state vignettes were 
developed for this study: (1) CD without GFD, (2) CD with 
loose adherence to GFD and (3) CD with strict adherence 
to GFD. The vignettes were presented from a second-person 
perspective. The vignettes were primarily developed based 
on existing literature reviews [13, 17, 39–41]. A recently 
published model on concepts relevant when assessing health 
outcomes in CD summarises the signs and symptoms as 
well as broader HRQoL aspects in CD based on 28 original 
studies and stakeholder interviews with clinical experts and 
payers [41]. The model incorporates both gastrointestinal 
and non-gastrointestinal signs and symptoms of the disease 
alongside the following six HRQoL aspects: daily activities 
(e.g. negative impact on career or work), relationships (e.g. 
family life), social/leisure (e.g. dining out), sleep, dietary 
burden of GFD (e.g. difficulty adhering to GFD) and psycho-
logical impacts (e.g. anxiety or depression). These HRQoL 
impacts overlap with those covered by the most widely used 
patient-reported outcome measures in CD. Considering the 
conceptual model and a thorough review of the item content 
of CD-specific HRQoL measures and symptom scales, the 
following six areas were selected to be included in the health 
state vignettes based on judgement of a patient, a gastroen-
terologist professor and two health economists experienced 
in utility assessment: diet, gastrointestinal symptoms, work/
school, physical activities, sleep/fatigue, mood and social 
life (Table 1). Comprehensibility of the descriptions was 
tested in an interview with a CD patient.

Health state valuation

Visual analogue scale (VAS)

For the hypothetical health states, a horizontal VAS was used 
with the endpoints of ‘the worst health you can imagine’ 

(= 0), and ‘the best health you can imagine’ (= 100). To 
measure patients’ own current health, we used the EQ VAS 
in an earlier section of the questionnaire. Note that the EQ-
5D-5L including the descriptive system and EQ VAS were 
both completed by the patients; however, only the EQ VAS 
data were used for the present study [42]. The EQ VAS has 
identical endpoints to the VAS we used for the hypothetical 
health states, but it is vertically aligned.

Time trade‑off (TTO)

The TTO method elicits utility values for imperfect health 
states by asking patients to make a trade-off between qual-
ity and length of life [23]. We opted to use a 10-year time 
frame, as this is the most commonly used duration in valua-
tion studies in Hungary and beyond [43–51]. Patients were 
asked to imagine living in their current health or in a hypo-
thetical CD-related health state for the next 10 years, fol-
lowed by death. Then they had to indicate how many life 
years they would give up in order to regain full health. We 
used the top-down titration; thus, respondents were offered 
a predefined list with responses ranging from 10 to 0 years, 
with the smallest tradable amount of time being 6 months. 
TTO utilities were computed using the following formula:

Suppose, for example, that a patient indicated to give up 
2 years, yielding a U = (10–2)/10 = 0.8. There was no worse-
than-dead task in this study, therefore utilities ranged from 
0 (being dead) to 1 (full health).

Willingness to pay (WTP)

WTP measures the maximum amount of money an indi-
vidual would be willing to pay to be free from their own 
symptoms or those described in the vignettes [52]. In our 
questionnaire, monthly WTP values were recorded in a 
closed question format with an open-ended ‘other’ response 
option. Sixteen predefined monthly amounts (in HUF) were 
offered to patients based on a previous survey: none; 500; 
1,000; 2,000; 4,000; 6,000; 8,000; 10,000; 15,000; 20,000; 
25,000; 30,000; 45,000; 60,000; 80,000 and 100,000 [53].

Statistical analysis

To ensure homogeneity and high quality of data, 
respondents that (1) have not been diagnosed with CD 
by a physician or (2) filled in the questionnaire in less 
than eight minutes were excluded. Socio-demographic 
and clinical characteristics of the patients were ana-
lysed using descriptive statistics. The difference in 

Utility = 1 −
Patient’s answer

10 years
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GSRS scores between female and male patients was 
tested by Mann–Whitney U test. WTP responses were 
converted into a yearly value and then to euros, based 
on the European Central Bank’s closing conversion rate 
for February 2021 (EUR 1 = HUF 361.01). Nonsensical 
WTP responses (e.g. ‘I can not tell’) were excluded from 
the data analysis. Descriptive statistics (mean, median, 
standard deviation and IQR, proportion of ‘0’ and maxi-
mum responses) were computed for VAS, TTO and WTP 
values. The differences in VAS, TTO and WTP values 
across the patients’ own health and the three hypotheti-
cal health states were tested by Friedman test. Predictors 
of VAS, TTO and WTP values were explored by using 
multivariate regression models (OLS for own health and 
random-intercept linear models for hypothetical health 
states). Insignificant variables were removed from the 
models by backward stepwise elimination. Before the 
regressions, a logarithmic transformation was applied to 
normalise the distribution of the WTP responses. Het-
eroscedasticity was evaluated by Breusch–Pagan test and 
corrected by using robust standard errors. For all analy-
ses, a p < 0.05 was considered statistically significant. 
Data were analysed using Stata 14.0 (StataCorp. 2015, 
College Station, TX, USA) and R 4.2.0 (R Core Team, 
2022, Vienna, Austria).

Results

Sample characteristics

Out of 734 individuals that opened the questionnaire, 455 
(62.0%) finished it. Of these, 143 respondents were excluded 
based on the exclusion criteria (Fig. 1). Furthermore, one 
patient that reported not following GFD was decided to be 
excluded to ensure homogeneity of the sample. Thus, data 
of 312 physician-diagnosed CD patients were included in 
the analyses. Socio-demographic and clinical characteris-
tics of patients are presented in Table 2. Mean age was 35.8 
(SD = 11.5) ranging from 18 to 80 years. The majority of 
the patients were female (70.2%), and the average age at 
diagnosis was 27.1 years (SD = 14.0). The patient popula-
tion was considerably younger and better educated than the 
adult general population in Hungary. Most patients worked 
in full-time positions or were self-employed (67.6%), and 
29.8% of them lived in the capital. All patients followed 
GFD at the time of the survey. The majority (90.4%) of 
patients reported having comorbidities. The most common 
comorbidities were allergies (35.3%), other food intoler-
ance (30.8%) and gastroesophageal reflux disease (27.6%). 
Overall, 23.7% of patients reported one, whilst 65.7% two 
or more comorbidities. Mean GSRS score was 28.3, and 
females reported significantly more problems than males 
(mean 29.62 vs. 25.02, p = 0.001).

Fig. 1  Study flow chart
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Table 2  Characteristics of the 
study population

Variables CD patient in the survey General popula-
tion reference 
 valuea

Mean or n SD or % Mean or n

Sex
 Female 219 70.2 53.1
 Male 93 29.8 46.9

Age (years)
 18–24 59 18.9 10.0
 25–34 98 31.4 15.2
 35–44 73 23.4 19.5
 45–54 68 21.8 16.0
 55+ 14 4.5 39.3

Place of residence
 Capital 93 29.8 17.9
 County town 69 22.1 52.6
 Other town 76 24.4
 Village 74 23.7 29.5

Highest level of education
 Primary school 8 2.6 23.8
 Secondary school 147 47.1 55.0
 College/university 157 50.3 21.2

Employment
 Full-time/self employed 211 67.6 53.1
 Part-time employed 19 6.1
 Student 44 14.1 4.7
 Unemployed 10 3.2 3.1
 Other (incl. retired) 28 9.0 30.2

Per capita net monthly household income 
(EUR)b

801.5 529.0

 1st quintile 266.4 87.3 n/a
 2nd quintile 474.1 57.8 n/a
 3rd quintile 649.0 48.6 n/a
 4th quintile 954.9 133.8 n/a
 5th quintile 1642.4 455.8 n/a
 Don’t know/refused to answer 52 16.7 n/a

Following a gluten-free diet (GFD) 312 100 n/a
Age at diagnosis 27.1 14.0 n/a
Number of comorbidities
 0 33 10.6 n/a
 1 74 23.7 n/a
 2–3 101 32.4 n/a
 4+ 104 33.3 n/a

Most common  comorbiditiesc

 Allergies 110 35.3 14.6
 Other food intolerance 96 30.8 n/a
 Gastroesophageal reflux disease 86 27.6 n/a
 Hair loss 67 21.5 n/a
 Thyroid disease 62 19.9 n/a
 Iron deficiency 56 18.0 n/a
 Eczema 44 14.1 n/a
 Hypertension 40 12.8 30.9
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VAS, TTO and WTP values

The distribution of VAS, TTO and WTP values is depicted in 
Fig. 2. Mean VAS values for current health, ‘CD with strict 
adherence to GFD’, ‘CD with loose adherence to GFD’ and 
‘CD without GFD’ hypothetical health states 79.69 ± 18.52, 
85.36 ± 16.18, 62.44 ± 19.91 and 36.69 ± 25.83, respec-
tively (Table 3). Corresponding mean TTO utilities were: 
0.90 ± 0.19, 0.91 ± 0.20, 0.87 ± 0.23 and 0.76 ± 0.29. A total 
of 188 patients (60.3%) were not willing to give up any time 

for their current health, and there were 73 patients (23.4%) 
who refused to trade life years in any of the four TTO tasks 
(non-traders). Overall, 1.3%, 2.6%, 2.2% and 6.4% of the 
patients traded all the 10 years for the current health, ‘CD 
with strict adherence to GFD’, ‘CD with loose adherence 
to GFD’ and ‘CD without GFD’ hypothetical health states. 

Of the 1248 WTP responses given in the four tasks, 
22 (1.8%) nonsensical answers (from 13 patients) were 
excluded. The mean annual WTP values were €845 ± 1077 
for current health, €648 ± 1002 for the ‘CD with strict 

n/a not available or not applicable
a Hungarian Central Statistical Office: Microcensus 2016 and European Health Interview Survey in Hun-
gary, 2019
b 1 EUR equals to 361.01 HUF
c Multiple comorbidities could be selected

Table 2  (continued) Variables CD patient in the survey General popula-
tion reference 
 valuea

Mean or n SD or % Mean or n

 Depression 37 11.9 8.0
 Anaemia 34 10.9 n/a
 Rheumatic disease 30 9.6 10.3
 Inflammatory bowel disease 12 3.8 n/a

Gastrointestinal Symptom Scale (GSRS) 
score (total sample)

28.3 11.7 n/a

 Female 29.6 12.0 n/a
 Male 25.0 10.4 n/a

Fig. 2  Distribution of VAS, TTO and WTP responses for four CD health states. VAS visual analogue scale, TTO time trade-off, WTP willingness 
to pay
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adherence to GFD’ health state, €862 ± 1135 for the ‘CD 
with loose adherence to GFD’ health state and €1251 ± 1496 
for ‘CD without GFD’ health state. Overall, 79.5%, 68.9%, 
84.9% and 87.8% were willing to pay to regain full health. 
The maximum WTP was €16,620 annually (‘CD without 
GFD’ health state). A total of 20 patients (6.4%) refused to 
pay for any of the health states, including their own health. 
Using any of the three methods (VAS, TTO and WTP), there 
was a statistically significant difference across patients’ valu-
ations for the four health states (p < 0.001).

Predictors of current own health VAS, TTO and WTP 
values

The multivariate regressions showed that patients with 
higher income had significantly higher VAS values 
(p = 0.006) (Table 4). A one-point increase in GSRS score 
(indicating worse HRQoL) was associated with an aver-
age decrease of 0.421 (p < 0.001), and a 1-year older age at 
diagnosis with a 0.173 decrease in VAS values (p < 0.05). 
Concomitant depression and rheumatic disease substan-
tially reduced patients’ VAS values (− 10.373 and − 12.197 
p < 0.05). These variables together explained 30.9% of the 
overall variation in VAS values.

Females and those with higher income were, on aver-
age, willing to trade less life years, resulting higher TTO 
utilities (p < 0.05) (Table 4). Similarly to VAS, a one-point 
increase in GSRS resulted in a 0.004 decrease in TTO utili-
ties (p = 0.005). These three variables explained 8.6% of the 
variance of TTO utilities.

The amount patients were willing to pay decreased 
by 70.45% in females compared to males (p = 0.022). 
Patients’ WTP increased by 6.8% with + 1 GSRS score 
(p = 0.002), by 3.9% with a 1-year increase in age at diag-
nosis (p = 0.047) and by 251.6% in case of concomitant 
gastroesophageal reflux disease (p = 0.012) (Table 5). 
A 1% increase in the household’s per capita net annual 
income was associated with an 1.33% increase in the will-
ingness-to-pay amount, on average (p < 0.001).

Predictors of VAS, TTO and WTP values 
for hypothetical CD health states

Both the ‘CD without GFD’ and the ‘CD with loose adher-
ence to GFD’ hypothetical health states were associated 
with significantly lower VAS and TTO and higher WTP 
valuations compared to the ‘CD with strict adherence to 
GFD’ health state (p < 0.05) (Tables 4, 5). A + 1 GSRS 
score, indicating worse HRQoL was associated with an, 
on average, 0.168-point decrease in the VAS values and 
with a 4.9% increase in the WTP amount (p < 0.05). Hav-
ing rheumatic or inflammatory bowel disease decreased 
the patients’ VAS valuations and having higher income 
resulted in higher TTO and WTP values (p < 0.05). 
Furthermore, every 1-year increase in the patients’ age 
increased the TTO utility by 0.002 (p = 0.045). These vari-
ables explained 49.0%, 8.7% and 10.9% of the overall vari-
ation in VAS, TTO and WTP values, respectively.

Table 3  Descriptive statistics of the VAS and TTO utilities and WTP values

TTO time trade-off, VAS visual analogue scale, WTP willingness to pay
*Equal to 0 value in VAS, trading all the 10 years in TTO, €0 responses in WTP
**Equal to 100 value in VAS, trading 0 years in TTO, maximum annual amount in WTP (1 200 000 HUF—€3324 or above)
Currency change: EUR 1 = HUF 361.01

Outcome Health state n (missing) Mean SD Quartiles ‘0’ 
answers* 
(%)

Maximum 
answers** 
(%)Q1 Median Q3

VAS Own health 312 79.69 18.52 75 83.50 90.00 0.6 7.4
CD with strict adherence to GFD 312 85.36 16.18 80 90 98.75 0.3 23.4
CD with loose adherence to GFD 312 62.44 19.91 50 64.5 77 0 2.2
CD without GFD 312 36.69 25.83 15 31 50 4.8 3.9

TTO Own health 312 0.90 0.19 0.9 1 1 1.3 60.3
CD with strict adherence to GFD 312 0.91 0.20 0.9 1 1 2.6 64.4
CD with loose adherence to GFD 312 0.87 0.23 0.85 0.95 1 2.2 44.6
CD without GFD 312 0.76 0.29 0.70 0.90 1 6.4 27.2

WTP (EUR/year) Own health 302 (10) 845 1077 66 332 997 20.5 9.3
CD with strict adherence to GFD 311 (1) 648 1002 0 332 831 31.1 7.4
CD with loose adherence to GFD 308 (4) 862 1135 133 499 997 15.1 8.3
CD without GFD 305 (7) 1251 1496 299 831 1994 12.2 17.0
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Discussion

This study aimed to provide VAS, TTO and WTP values in 
adult patients with CD. To our knowledge, this is the first 
study to report TTO utilities in CD patients. The health state 
‘CD with strict adherence to GFD’ had lower utilities than 
expected, possibly reflecting the psychosocial aspects of the 
disease, for example, the patients being prevented from eat-
ing with their peers. Older age at diagnosis, male sex, more 
severe gastrointestinal symptoms and having comorbidities 
were associated with lower VAS and TTO or higher WTP 
values for current own health. Compared to the TTO and 
WTP values, a relatively higher proportion of the variance of 
VAS values was explained by sociodemographic and clinical 
predictors. A possible explanation for this observation is that 
our study did not collect data on some likely predictors of 

TTO, including cultural values, self-esteem, marital status, 
having children, religious beliefs and attitudes towards life 
[54–56]. Similarly WTP values may have various additional 
predictors, such as sociodemographic characteristics and 
perceived threats and benefits of treatment [57].

It is worthwhile to reconcile our findings with those of 
previous studies with CD patients. The mean GSRS score 
in our study (28.3) was in the range of other patient popu-
lations on GFD from different countries (21.0–30.4) [58, 
59]. Females reported significantly more problems on GSRS 
compared to males, which is in line with the existing litera-
ture suggesting that women with CD experience a greater 
deterioration in their HRQoL than men [60–64]. Despite the 
higher average GSRS score in our study, women were will-
ing to trade less life years in the TTO and pay less in order 
to regain full health. Older age at diagnosis was associated 

Table 4  Predictors of the VAS and TTO utilities

GSRS gastrointestinal symptom rating scale, TTO time trade-off, VAS visual analogue scale, WTP willingness to pay

VAS Coefficient (ß) SE p value

Current health (dependent variable: EQ VAS values): linear regression, n = 260 R2 = 0.309
 Constant 62.492 13.848  < 0.001
 Household’s per capita net annual income (EUR, logarithm) 3.986 1.431 0.006
 GSRS score − 0.421 0.119  < 0.001
 Age at diagnosis (years) − 0.173 0.077 0.026
 Comorbidity: depression − 10.373 4.593 0.025
 Comorbidity: rheumatic disease − 12.197 5.170 0.019

Hypothetical health states (dependent variable VAS): random-intercept regression, n = 312, R2 = 0.490
 Constant 91.015 2.240  < 0.001

Hypothetical health states
 ‘CD without GFD’ health state − 48.673 1.530  < 0.001
 ‘CD with loose adherence to GFD’ health state − 22.917 1.530  < 0.001

Individual characteristics
 GSRS score − 0.168 0.070 0.016
 Comorbidity: rheumatic disease − 5.872 2.688 0.029
 Comorbidity: inflammatory bowel disease − 8.763 4.200 0.037

TTO Coefficient (ß) SE p value

Current health (dependent variable: years of TTO): linear regression, n = 260 R2 = 0.0856
 Constant 0.609 0.198 0.002
 Female 0.068 0.024 0.005
 Household’s per capita net annual income (EUR, logarithm) 0.039 0.020 0.055
 GSRS score − 0.004 0.001 0.005

Hypothetical health states (dependent variable TTO): random-intercept regression, n = 260, R2 = 0.0873
 Constant 0.380 0.167 0.024

Hypothetical health states
 ‘CD without GFD’ health state − 0.145 0.015  < 0.001
 ‘CD with loose adherence to GFD’ health state − 0.038 0.015 0.011

Individual characteristics
 Household’s per capita net annual income (EUR, logarithm) 0.050 0.018 0.004
 Age (years) 0.002 0.001 0.045
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with lower VAS and higher WTP values, similarly the lit-
erature, which suggests that a late diagnosis of CD can lead 
to a higher morbidity and lower HRQoL [59, 65–69]. The 
current health VAS values of the Hungarian CD patients 
on GFD (79.69) are in accordance with those reported in 
previous cross-sectional studies from Poland (75.1) with 
93.7% of the patients following the GFD all the time, and 
the UK (80.00) with 90.8% of the patients following the 
GFD all the time [15, 26, 27]. Mean EQ-5D-3L utilities in 
CD patients before the diagnosis (assessed retrospectively) 
were 0.56 and 0.65 in two UK in 2006 and 2015, whilst 
after diagnosis these improved to 0.84 and 0.85 [15, 27]. 
Similarly, in Poland, the pre- (assessed retrospectively) and 
post-diagnosis mean EQ-5D-5L utilities were 0.79 and 0.94 
[26]. These results are comparable to our findings, whereby 
the hypothetical health state of ‘CD without GFD’ had a 
mean TTO utility of 0.76 and the ‘CD with strict adherence 
to GFD’ health state had a mean TTO utility of 0.91.

Preference measurement also helps to shed light on 
the HRQoL burden associated with a disease. In addition, 
utilities may be used to calculate quality-adjusted life years 
(QALYs) in cost-utility analyses, whilst WTP values may 
be used in cost–benefit analyses of GFD and possible new 
treatments in the future [70]. Preferences may be derived 
from the general public or patients. In most European coun-
tries, a societal perspective is recommended in the context of 
economic evaluations in healthcare [71–73]. However, there 
is a growing amount of literature arguing that utilities based 
on both patient and general population preferences ought to 
be considered in economic analyses [74–76].

CD without a strict adherence to GFD might result in a 
sizeable QALY loss at a societal level. Preference-accompa-
nied measures, such as the EQ-5D, may not be able to fully 
capture the health impact of CD [28], therefore vignette-
based methods might be superior to indirect utility assess-
ment in this patient population. We found that the TTO 
method discriminated well between health states according 
to dietary adherence. In cost-utility analyses of GFD and 
new treatments for CD, directly elicited utilities may be rec-
ommended to be used to calculate QALYs. Over 10 years, 
untreated CD may cause a loss of between 1.3 (with loose 
adherence to GFD, calculated as 10*(1–0.87)) and 2.4 (CD 
without GFD, calculated as 10*(1–0.76)) QALY per patient. 
These findings highlight the large health gains associated 
with GFD and may be considered when quantifying effec-
tiveness of programmes to support CD patients’ access to 
gluten-free food products. The WTP results also provide 
insights for the industry to invest in research and develop-
ment in alternative treatment methods for CD, given that 
69–88% of patients were willing to pay in our WTP tasks. 
Furthermore, the WTP data from this study will be useful 
for cost–benefit analyses of GFD.

Many countries offer various forms of reimbursement 
for CD patients, such as tax reduction (Hungary, Canada, 
the US, the Netherlands and Portugal), cash transfer (Italy, 
Argentina, Uruguay, Finland, Greece, France, Norway, 
Belgium and Slovenia only for children), food provision 
(some provinces in Argentina and Spain), prescription for 
gluten-free food (New Zealand, Ireland, the UK) and subsidy 
(Northern Ireland, Scotland, the Czech Republic) to reduce 
the individual financial burden of GFD [77, 78]. However, 

Table 5  Predictors of WTP responses

GSRS gastrointestinal symptom rating scale, TTO time trade-off, WTP willingness to pay

Coefficient (ß) SE p value % Change effect

Current health (dependent variable: logarithm of WTP): log-linear model, n = 253 R2 = 0.145
 Constant − 9.887 3.460 0.005 –

Individual characteristics
 Female − 1.219 0.527 0.022 − 70.454
 Household’s per capita net annual income (EUR, logarithm) 1.331 0.352  < 0.001 –
 GSRS score 0.066 0.021 0.002 6.842
 Age at diagnosis (years) 0.038 0.019 0.047 3.894
 Comorbidity: gastroesophageal reflux disease 1.257 0.498 0.012 251.614

Hypothetical health states (dependent variable logarithm of WTP): random-intercept log-linear model, n = 259, R2 = 0.109
 Constant − 10.400 2.765  < 0.001 –

Hypothetical health states
 ‘CD without GFD’ health state 2.020 0.230  < 0.001 653.811
 ‘CD with loose adherence to GFD’ health state 1.482 0.229  < 0.001 340.335

Individual characteristics
 Household per capita net annual income (EUR, logarithm) 1.393 0.291  < 0.001 –
 GSRS score 0.048 0.017 0.005 4.937
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other countries or regions provide no coverage of GFD prod-
ucts at all (e.g. Germany, some provinces in Spain, Mexico) 
[78]. Our findings may contribute new evidence for relevant 
national health and social policy programmes affecting the 
access to gluten-free products.

This study has a few limitations that should be noted. 
First, the questionnaire was administered online and relied 
on self-reported clinical data that were not verified by physi-
cians. Secondly, selection bias might have occurred as the 
majority of our study population were from the middle- 
and high-income social groups, with college or university 
degrees, and females were somewhat overrepresented in the 
study population. It is also possible that patients voluntarily 
filling in such a questionnaire may differ in their clinical 
characteristics, and thus, the sample may not be representa-
tive of the whole population of CD patients in Hungary. In 
the valuation tasks, three different hypothetical health states 
were valued; however, the clinical manifestation may vary 
widely and other CD health states with atypical symptoms 
could have also been selected. Given that the majority of 
patients respond to GFD, we only included hypothetical 
health states that improve after following the GFD. However, 
a substantial minority may develop persistent or recurrent 
symptoms even after following GFD [1]. Furthermore, only 
symptomatic hypothetical health states were considered and 
there were no health states describing silent celiac disease 
due to the limited evidence of the natural history thereof 
[79]. Albeit, several studies found that up to 15% of patients 
with positive serologic test (without histological confirma-
tion) develop symptoms after 10 to 45 years [80–82]. An 
additional limitation of the study is that we did not decom-
pose the overall higher utility for the GFD into its compo-
nents, i.e. the possible utility loss associated with following 
the GFD (e.g. difficulties of keeping the diet) and the utility 
gain as a result of the improved HRQoL due to the diet. 
Finally, TTO utilities in this study may be somewhat upward 
biased due to the top-down titration approach, and we used 
the EQ VAS to assess VAS values for current health, but a 
horizontal VAS for the three hypothetical states that might 
not be entirely equivalent [83].

To conclude, this study provides a better understanding 
of the burden of CD by reporting VAS, TTO and WTP val-
ues for patients’ current health and three hypothetical GFD-
related health states. Utilities and WTP results from the 
present study may be useful in economic evaluations exam-
ining and comparing the value of GFD, screening strategies, 
subsidies and new alternative treatment options in the future.

Acknowledgements The authors acknowledge Gabor Rabatin for his 
support in programming the questionnaire.

Funding Open access funding provided by Corvinus University of 
Budapest. M.M.A.’s work has been supported by the New National 
Excellence Program 2020 of the Ministry of Innovation and Technology 

(ÚNKP-20-2-I-CORVINUS-27) at the Corvinus University of Buda-
pest. F.R.’s work was supported by the János Bolyai Research Scholar-
ship of the Hungarian Academy of Sciences (BO/00304/21) and the 
New National Excellence Program of the Ministry for Innovation and 
Technology from the source of the National Research, Development 
and Innovation Fund (ÚNKP-22-5-CORVINUS-4).

Data availability All data of this study are available from the corre-
sponding author upon reasonable request.

Code availability N/A.

Declarations 

Conflict of interest The authors have no conflict of interest to declare.

Ethical approval All procedures performed in studies involving human 
participants were in accordance with the ethical standards of the insti-
tutional and/or national research committee and with the 1964 Helsinki 
declaration and its later amendments or comparable ethical standards. 
Ethical approval was obtained from the Research Ethics Committee of 
the Corvinus University of Budapest (no. KRH/390/2020).

Informed consent Informed consent was obtained from all patients 
included in the study.

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article's Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article's Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http:// creat iveco mmons. org/ licen ses/ by/4. 0/.

References

 1. Lebwohl, B., Sanders, D. S., & Green, P. H. R. (2018). Coeliac 
disease. Lancet, 391(10115), 70–81.

 2. Singh, P., Arora, A., Strand, T. A., Leffler, D. A., Catassi, C., 
Green, P. H., et al. (2018). Global prevalence of celiac disease: 
Systematic review and meta-analysis. Clinical Gastroenterology 
and Hepatology, 16(6), 823–836.

 3. Roberts, S. E., Morrison-Rees, S., Thapar, N., Benninga, M. A., 
Borrelli, O., Broekaert, I., et al. (2021). Systematic review and 
meta-analysis: The incidence and prevalence of paediatric coeliac 
disease across Europe. Alimentary Pharmacology & Therapeutics, 
54(2), 109–128.

 4. Jansson-Knodell, C. L., Hujoel, I. A., West, C. P., Taneja, V., 
Prokop, L. J., Rubio-Tapia, A., et al. (2019). Sex difference in 
celiac disease in undiagnosed populations: A systematic review 
and meta-analysis. Clinical Gastroenterology and Hepatology, 
17(10), 1954–1968.

 5. Lohi, S., Mustalahti, K., Kaukinen, K., Laurila, K., Collin, P., 
Rissanen, H., et al. (2007). Increasing prevalence of coeliac dis-
ease over time. Alimentary Pharmacology & Therapeutics, 26(9), 
1217–1225.

http://creativecommons.org/licenses/by/4.0/


2514 Quality of Life Research (2023) 32:2503–2516

1 3

 6. Lindfors, K., Ciacci, C., Kurppa, K., Lundin, K. E. A., Makha-
ria, G. K., Mearin, M. L., et al. (2019). Coeliac disease. Nature 
Reviews Disease Primers, 5(1), 3.

 7. Clappison, E., Hadjivassiliou, M., & Zis, P. (2020). Psychiatric 
manifestations of coeliac disease, a systematic review and meta-
analysis. Nutrients, 12(1), 142.

 8. Kivela, L., Caminero, A., Leffler, D. A., Pinto-Sanchez, M. I., Tye-
Din, J. A., & Lindfors, K. (2021). Current and emerging therapies 
for coeliac disease. Nature Reviews. Gastroenterology & Hepatol-
ogy, 18(3), 181–195.

 9. Hall, N. J., Rubin, G., & Charnock, A. (2009). Systematic review: 
Adherence to a gluten-free diet in adult patients with coeliac dis-
ease. Alimentary Pharmacology & Therapeutics, 30(4), 315–330.

 10. Lee, A., & Newman, J. M. (2003). Celiac diet: Its impact on qual-
ity of life. Journal of the American Dietetic Association, 103(11), 
1533–1535.

 11. Vohra, P. (2016). Psychological dimensions of celiac disease in 
India. Indian Journal of Psychological Medicine, 38(3), 266–268.

 12. Rodríguez Almagro, J., Rodríguez Almagro, D., Solano Ruiz, C., 
Siles González, J., & Hernández Martínez, A. (2018). The expe-
rience of living with a gluten-free diet: An integrative review. 
Gastroenterology Nursing, 41(3), 189–200.

 13. Moller, S. P., Hayes, B., Wilding, H., Apputhurai, P., Tye-Din, 
J. A., & Knowles, S. R. (2021). Systematic review: Exploration 
of the impact of psychosocial factors on quality of life in adults 
living with coeliac disease. Journal of Psychosomatic Research, 
147, 110537.

 14. Leffler, D., Saha, S., & Farrell, R. J. (2003). Celiac disease. 
The American Journal of Managed Care, 9(12), 825–831. quiz 
832-823.

 15. Violato, M., & Gray, A. (2019). The impact of diagnosis on 
health-related quality of life in people with coeliac disease: A 
UK population-based longitudinal perspective. BMC Gastroen-
terology, 19(1), 68.

 16. Norstrom, F., Lindholm, L., Sandstrom, O., Nordyke, K., & Ivars-
son, A. (2011). Delay to celiac disease diagnosis and its implica-
tions for health-related quality of life. BMC Gastroenterology, 11, 
118.

 17. Burger, J. P. W., de Brouwer, B., IntHout, J., Wahab, P. J., Tum-
mers, M., & Drenth, J. P. H. (2017). Systematic review with meta-
analysis: Dietary adherence influences normalization of health-
related quality of life in coeliac disease. Clinical Nutrition, 36(2), 
399–406.

 18. Burger, J. P. W., van Middendorp, H., Drenth, J. P. H., Wahab, 
P. J., & Evers, A. W. M. (2019). How to best measure quality of 
life in coeliac disease? A validation and comparison of disease-
specific and generic quality of life measures. European Journal 
of Gastroenterology and Hepatology, 31(8), 941–947.

 19. Crocker, H., Jenkinson, C., & Peters, M. (2018). Quality of life in 
coeliac disease: Item reduction, scale development and psycho-
metric evaluation of the Coeliac Disease Assessment Question-
naire (CDAQ). Alimentary Pharmacology & Therapeutics, 48(8), 
852–862.

 20. Dorn, S. D., Hernandez, L., Minaya, M. T., Morris, C. B., Hu, Y., 
Leserman, J., et al. (2010). The development and validation of a 
new coeliac disease quality of life survey (CD-QOL). Alimentary 
Pharmacology & Therapeutics, 31(6), 666–675.

 21. Skjerning, H., Hourihane, J., Husby, S., & DunnGalvin, A. (2017). 
A comprehensive questionnaire for the assessment of health-
related quality of life in coeliac disease (CDQL). Quality of Life 
Research, 26(10), 2831–2850.

 22. Hauser, W., Gold, J., Stallmach, A., Caspary, W. F., & Stein, J. 
(2007). Development and validation of the Celiac Disease Ques-
tionnaire (CDQ), a disease-specific health-related quality of life 
measure for adult patients with celiac disease. Journal of Clinical 
Gastroenterology, 41(2), 157–166.

 23. Torrance, G. W. (1986). Measurement of health state utilities for 
economic appraisal. Journal of Health Economics, 5(1), 1–30.

 24. Nordyke, K., Norstrom, F., Lindholm, L., Carlsson, A., Daniels-
son, L., Emmelin, M., et al. (2011). Health-related quality-of-life 
in children with coeliac disease, measured prior to receiving their 
diagnosis through screening. Journal of Medical Screening, 18(4), 
187–192.

 25. Turk, E., Micetic-Turk, D., Sikic-Pogacar, M., Tapajner, A., 
Vlaisavljevic, V., & Prevolnik Rupel, V. (2020). Health related 
QoL in celiac disease patients in Slovenia. Health and Quality of 
Life Outcomes, 18(1), 356.

 26. Majsiak, E., Choina, M., Golicki, D., Gray, A. M., & Cukrowska, 
B. (2021). The impact of symptoms on quality of life before and 
after diagnosis of coeliac disease: The results from a Polish popu-
lation survey and comparison with the results from the United 
Kingdom. BMC Gastroenterology, 21(1), 99.

 27. Gray, A. M., & Papanicolas, I. N. (2010). Impact of symptoms 
on quality of life before and after diagnosis of coeliac disease: 
Results from a UK population survey. BMC Health Services 
Research, 10, 105.

 28. van Dongen-Leunis, A., Redekop, W. K., & Uyl-de Groot, C. A. 
(2016). Which questionnaire should be used to measure quality-
of-life utilities in patients with Acute Leukemia? An evaluation of 
the validity and interpretability of the EQ-5D-5L and preference-
based questionnaires derived from the EORTC QLQ-C30. Value 
Health, 19(6), 834–843.

 29. Blome, C., & Augustin, M. (2015). Measuring change in quality 
of life: Bias in prospective and retrospective evaluation. Value 
Health, 18(1), 110–115.

 30. Matza, L. S., Stewart, K. D., Lloyd, A. J., Rowen, D., & Brazier, 
J. E. (2021). Vignette-based utilities: Usefulness, limitations, and 
methodological recommendations. Value Health, 24(6), 812–821.

 31. Attema, A. E., Edelaar-Peeters, Y., Versteegh, M. M., & Stolk, E. 
A. (2013). Time trade-off: One methodology, different methods. 
The European Journal of Health Economics, 14(Suppl 1), S53-64.

 32. Norström, F., Ivarsson, A., Lindholm, L., Carlsson, A., Daniels-
son, L., Högberg, L., et al. (2011). Parents’ willingness to pay 
for coeliac disease screening of their child. Journal of Pediatric 
Gastroenterology and Nutrition, 52(4), 452–459.

 33. Soler, L., & Borzykowski, N. (2021). The costs of celiac disease: 
A contingent valuation in Switzerland. The European Journal of 
Health Economics, 22(9), 1487–1505.

 34. Svedlund, J., Sjodin, I., & Dotevall, G. (1988). GSRS—a clinical 
rating scale for gastrointestinal symptoms in patients with irritable 
bowel syndrome and peptic ulcer disease. Digestive Diseases and 
Sciences, 33(2), 129–134.

 35. Hindryckx, P., Levesque, B. G., Holvoet, T., Durand, S., Tang, C. 
M., Parker, C., et al. (2018). Disease activity indices in coeliac 
disease: Systematic review and recommendations for clinical tri-
als. Gut, 67(1), 61–69.

 36. Kulich, K. R., Madisch, A., Pacini, F., Pique, J. M., Regula, J., Van 
Rensburg, C. J., et al. (2008). Reliability and validity of the Gas-
trointestinal Symptom Rating Scale (GSRS) and Quality of Life 
in Reflux and Dyspepsia (QOLRAD) questionnaire in dyspepsia: 
A six-country study. Health and Quality of Life Outcomes, 6, 12.

 37. Canestaro, W. J., Edwards, T. C., & Patrick, D. L. (2016). System-
atic review: Patient-reported outcome measures in coeliac disease 
for regulatory submissions. Alimentary Pharmacology & Thera-
peutics, 44(4), 313–331.

 38. Gottlieb, K., Dawson, J., Hussain, F., & Murray, J. A. (2015). 
Development of drugs for celiac disease: Review of endpoints for 
Phase 2 and 3 trials. Gastroenterology Report, 3(2), 91–102.

 39. Haines, M. L., Anderson, R. P., & Gibson, P. R. (2008). Sys-
tematic review: The evidence base for long-term management of 
coeliac disease. Alimentary Pharmacology & Therapeutics, 28(9), 
1042–1066.



2515Quality of Life Research (2023) 32:2503–2516 

1 3

 40. White, L. E., Bannerman, E., & Gillett, P. M. (2016). Coeliac 
disease and the gluten-free diet: A review of the burdens; factors 
associated with adherence and impact on health-related quality 
of life, with specific focus on adolescence. Journal of Human 
Nutrition & Dietetics, 29(5), 593–606.

 41. Clifford, S., Taylor, A. J., Gerber, M., Devine, J., Cho, M., Walker, 
R., et al. (2020). Concepts and instruments for patient-reported 
outcome assessment in celiac disease: Literature review and 
experts’ perspectives. Value Health, 23(1), 104–113.

 42. Herdman, M., Gudex, C., Lloyd, A., Janssen, M., Kind, P., Par-
kin, D., et al. (2011). Development and preliminary testing of 
the new five-level version of EQ-5D (EQ-5D-5L). Quality of Life 
Research, 20(10), 1727–1736.

 43. Arnesen, T., & Trommald, M. (2005). Are QALYs based on time 
trade-off comparable? A systematic review of TTO methodolo-
gies. Health Economics, 14(1), 39–53.

 44. Oppe, M., Devlin, N. J., van Hout, B., Krabbe, P. F., & de Charro, 
F. (2014). A program of methodological research to arrive at the 
new international EQ-5D-5L valuation protocol. Value Health, 
17(4), 445–453.

 45. Rencz, F., Baji, P., Gulácsi, L., Kárpáti, S., Péntek, M., Poór, A. 
K., et al. (2016). Discrepancies between the Dermatology Life 
Quality Index and utility scores. Quality of Life Research, 25(7), 
1687–1696.

 46. Rencz, F., Brodszky, V., Stalmeier, P. F., Tamasi, B., Karpati, S., 
Pentek, M., et al. (2016). Valuation of pemphigus vulgaris and 
pemphigus foliaceus health states: A convenience sample experi-
ment. British Journal of Dermatology, 175(3), 593–599.

 47. Rencz, F., Péntek, M., Stalmeier, P. F. M., Brodszky, V., Ruzsa, 
G., Gradvohl, E., et al. (2017). Bleeding out the quality-adjusted 
life years: Evaluating the burden of primary dysmenorrhea using 
time trade-off and willingness-to-pay methods. Pain, 158(11), 
2259–2267.

 48. Balazs, P. G., Brodszky, V., & Rencz, F. (2021). Health utility 
measurement by time trade-off method in Hungary. Orvosi Heti-
lap, 162(14), 542–554.

 49. Stolk, E., Ludwig, K., Rand, K., van Hout, B., & Ramos-Goni, J. 
M. (2019). Overview, update, and lessons learned from the Inter-
national EQ-5D-5L valuation work: Version 2 of the EQ-5D-5L 
valuation protocol. Value Health, 22(1), 23–30.

 50. Rencz, F., Brodszky, V., Gulácsi, L., Golicki, D., Ruzsa, G., Pick-
ard, A. S., et al. (2020). Parallel valuation of the EQ-5D-3L and 
EQ-5D-5L by time trade-off in Hungary. Value Health, 23(9), 
1235–1245.

 51. Rencz, F., Ruzsa, G., Bató, A., Yang, Z., Finch, A. P., & Brodszky, 
V. (2022). Value set for the EQ-5D-Y-3L in Hungary. Pharmaco-
Economics, 40(Suppl 2), 205–215.

 52. Hirth, R. A., Chernew, M. E., Miller, E., Fendrick, A. M., & Weis-
sert, W. G. (2000). Willingness to pay for a quality-adjusted life 
year: In search of a standard. Medical Decision Making, 20(3), 
332–342.

 53. Himmler, S., van Exel, J., Perry-Duxbury, M., & Brouwer, W. 
(2020). Willingness to pay for an early warning system for infec-
tious diseases. The European Journal of Health Economics, 21(5), 
763–773.

 54. Hansen, T. M., Stavem, K., & Rand, K. (2022). Time trade-off 
with someone to live for: Impact of having significant others on 
time trade-off valuations of hypothetical health states. Quality of 
Life Research, 31(4), 1199–1207.

 55. Stalmeier, P. F. M., & Volmeijer, E. E. (2022). Self-esteem in 
patients with venous thromboembolism predicts time trade-off 
values for own health. Health and Quality of Life Outcomes, 
20(1), 41.

 56. Jakubczyk, M., Golicki, D., & Niewada, M. (2016). The impact 
of a belief in life after death on health-state preferences: True dif-
ference or artifact? Quality of Life Research, 25(12), 2997–3008.

 57. Steigenberger, C., Flatscher-Thoeni, M., Siebert, U., & Leiter, A. 
M. (2022). Determinants of willingness to pay for health services: 
A systematic review of contingent valuation studies. The Euro-
pean Journal of Health Economics, 23(9), 1455–1482.

 58. Kristensen, V. A., Valeur, J., Brackmann, S., Jahnsen, J., Brun-
borg, C., & Tveito, K. (2019). Attention deficit and hyperactivity 
disorder symptoms respond to gluten-free diet in patients with 
coeliac disease. Scandinavian Journal of Gastroenterology, 54(5), 
571–576.

 59. Nikniaz, Z., Asghari Jafarabadi, M., Abbasalizad Farhangi, M., 
Shirmohammadi, M., & Nikniaz, L. (2021). Determinants of 
health-related quality of life in patients with celiac disease: A 
structural equation modeling. Health and Quality of Life Out-
comes, 19(1), 204.

 60. Martinez-Martinez, M. I., Alegre-Martinez, A., Garcia-Ibanez, 
J., & Cauli, O. (2019). Quality of life in people with coeliac 
disease: Psychological and socio- economic aspects. Endocrine, 
Metabolic & Immune Disorders: Drug Targets, 19(2), 116–120.

 61. Rodríguez Almagro, J., Hernández Martínez, A., Solano Ruiz, 
M. C., & Siles González, J. (2017). Using mixed-methods 
research to study the quality of life of coeliac women. Journal 
of Clinical Nursing, 26(7–8), 1119–1130.

 62. Hallert, C., Sandlund, O., & Broqvist, M. (2003). Perceptions of 
health-related quality of life of men and women living with coe-
liac disease. Scandinavian Journal of Caring Sciences, 17(3), 
301–307.

 63. Pratesi, C. P., Hauser, W., Uenishi, R. H., Selleski, N., Nakano, 
E. Y., Gandolfi, L., et  al. (2018). Quality of life of celiac 
patients in Brazil: Questionnaire translation, cultural adapta-
tion and validation. Nutrients, 10(9), 1167.

 64. Zingone, F., Secchettin, E., Marsilio, I., Valiante, F., Zorzetto, 
V., Cataudella, G., et al. (2021). Clinical features and psycho-
logical impact of celiac disease at diagnosis. Digestive and 
Liver Disease, 53(12), 1565–1570.

 65. Rubio-Tapia, A., Ludvigsson, J. F., Choung, R. S., Brantner, 
T. L., Rajkumar, S. V., Landgren, O., et al. (2016). Increased 
mortality among men aged 50 years old or above with elevated 
IgA anti-transglutaminase antibodies: NHANES III. BMC Gas-
troenterology, 16(1), 136.

 66. Mager, D. R., Marcon, M., Brill, H., Liu, A., Radmanovich, K., 
Mileski, H., et al. (2018). Adherence to the gluten-free diet and 
health-related quality of life in an ethnically diverse pediatric 
population with celiac disease. Journal of Pediatric Gastroen-
terology and Nutrition, 66(6), 941–948.

 67. Kurppa, K., Collin, P., Mäki, M., & Kaukinen, K. (2011). Celiac 
disease and health-related quality of life. Expert Review of Gas-
troenterology & Hepatology, 5(1), 83–90.

 68. Zarkadas, M., Cranney, A., Case, S., Molloy, M., Switzer, C., 
Graham, I. D., et al. (2006). The impact of a gluten-free diet on 
adults with coeliac disease: Results of a national survey. Journal 
of Human Nutrition & Dietetics, 19(1), 41–49.

 69. Wagner, G., Berger, G., Sinnreich, U., Grylli, V., Schober, E., 
Huber, W. D., et al. (2008). Quality of life in adolescents with 
treated coeliac disease: Influence of compliance and age at 
diagnosis. Journal of Pediatric Gastroenterology and Nutri-
tion, 47(5), 555–561.

 70. Brazier, J., Ratcliffe, J., Saloman, J., & Tsuchiya, A. (2017). 
Measuring and valuing health benefits for economic evaluation. 
Oxford university press.

 71. Rencz, F., Gulácsi, L., Drummond, M., Golicki, D., Prevol-
nik Rupel, V., Simon, J., et al. (2016). EQ-5D in Central and 
Eastern Europe: 2000–2015. Quality of Life Research, 25(11), 
2693–2710.

 72. Nederland, Z. (2016). Guideline for economic evaluations in 
healthcare. Retrieved September 7, 2022, from https:// engli sh. 

https://english.zorginstituutnederland.nl/publications/reports/2016/06/16/guideline-for-economic-evaluations-in-healthcare


2516 Quality of Life Research (2023) 32:2503–2516

1 3

zorgi nstit uutne derla nd. nl/ publi catio ns/ repor ts/ 2016/ 06/ 16/ guide 
line- for- econo mic- evalu ations- in- healt hcare

 73. EUnetHTA. (2015). Methods for health economic evaluations. 
Retrieved September 7, 2022, from https:// www. eunet hta. eu/ 
wp- conte nt/ uploa ds/ 2018/ 03/ Metho ds_ for_ health_ econo mic_ 
evalu ations. pdf

 74. Versteegh, M. M., & Brouwer, W. B. F. (2016). Patient and 
general public preferences for health states: A call to reconsider 
current guidelines. Social Science and Medicine, 165, 66–74.

 75. Mott, D. J. (2018). Incorporating quantitative patient preference 
data into healthcare decision making processes: Is HTA falling 
behind? Patient, 11(3), 249–252.

 76. Wale, J., Scott, A. M., Hofmann, B., Garner, S., Low, E., & 
Sansom, L. (2017). Why patients should be involved in health 
technology assessment. International Journal of Technology 
Assessment in Health Care, 33(1), 1–4.

 77. Violato, M., Gray, A., Papanicolas, I., & Ouellet, M. (2012). 
Resource use and costs associated with coeliac disease before 
and after diagnosis in 3,646 cases: Results of a UK primary care 
database analysis. PLoS ONE, 7(7), e41308.

 78. Pinto-Sanchez, M. I., Verdu, E. F., Gordillo, M. C., Bai, J. C., 
Birch, S., Moayyedi, P., et al. (2015). Tax-deductible provisions 
for gluten-free diet in Canada compared with systems for gluten-
free diet coverage available in various countries. Canadian Jour-
nal of Gastroenterology & Hepatology, 29(2), 104–110.

 79. Chou, R., Bougatsos, C., Blazina, I., Mackey, K., Grusing, S., & 
Selph, S. (2017). Screening for celiac disease: Evidence report 
and systematic review for the US preventive services task force. 
JAMA, 317(12), 1258–1268.

 80. Catassi, C., Kryszak, D., Bhatti, B., Sturgeon, C., Helzlsouer, K., 
Clipp, S. L., et al. (2010). Natural history of celiac disease autoim-
munity in a USA cohort followed since 1974. Annals of Medicine, 
42(7), 530–538.

 81. Rubio-Tapia, A., Kyle, R. A., Kaplan, E. L., Johnson, D. R., Page, 
W., Erdtmann, F., et al. (2009). Increased prevalence and mortality 
in undiagnosed celiac disease. Gastroenterology, 137(1), 88–93.

 82. Godfrey, J. D., Brantner, T. L., Brinjikji, W., Christensen, K. N., 
Brogan, D. L., Van Dyke, C. T., et al. (2010). Morbidity and mor-
tality among older individuals with undiagnosed celiac disease. 
Gastroenterology, 139(3), 763–769.

 83. Harrison, M. J., Boonen, A., Tugwell, P., & Symmons, D. P. 
(2009). Same question, different answers: A comparison of global 
health assessments using visual analogue scales. Quality of Life 
Research, 18(10), 1285–1292.

Publisher's Note Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

https://english.zorginstituutnederland.nl/publications/reports/2016/06/16/guideline-for-economic-evaluations-in-healthcare
https://english.zorginstituutnederland.nl/publications/reports/2016/06/16/guideline-for-economic-evaluations-in-healthcare
https://www.eunethta.eu/wp-content/uploads/2018/03/Methods_for_health_economic_evaluations.pdf
https://www.eunethta.eu/wp-content/uploads/2018/03/Methods_for_health_economic_evaluations.pdf
https://www.eunethta.eu/wp-content/uploads/2018/03/Methods_for_health_economic_evaluations.pdf

	Health utilities and willingness to pay in adult patients with coeliac disease in Hungary
	Abstract
	Background 
	Objectives 
	Methods 
	Results 
	Conclusion 

	Introduction
	Methods
	Study design and population
	Questionnaire
	Development of coeliac disease health-state vignettes
	Health state valuation
	Visual analogue scale (VAS)
	Time trade-off (TTO)
	Willingness to pay (WTP)

	Statistical analysis

	Results
	Sample characteristics
	VAS, TTO and WTP values
	Predictors of current own health VAS, TTO and WTP values
	Predictors of VAS, TTO and WTP values for hypothetical CD health states

	Discussion
	Acknowledgements 
	References




