International Journal of Technology Assessment in Health Care, 26:1 (2010), 20—29.
Copyright © Cambridge University Press, 2010
doi:10.1017/S026646230999081X

Willingness to pay for
allergy-vaccination among Danish
patients with respiratory allergy

Karin Dam Petersen, Dorte Gyrd-Hansen
University of Southern Denmark

Allan Linneberg
Glostrup University Hospital

Ronald Dahl
Aarhus University Hospital

Jorgen Nedergaard Larsen, Henning Lowenstein
ALK-Abell6

Christian Kronborg
University of Southern Denmark

Obijective: The aim of this study was to elicit willingness to pay (WTP) for
allergen-specific subcutaneous injection immunotherapy (SCIT) in a cohort of
respondents suffering from allergic-rhinoconjunctivitis (a-RC)/asthma, and to investigate
how patients self-select to SCIT according to need.

Methods: A random sample of the general population was screened for a-RC/asthma and
asked if they were willing to consider SCIT. They were asked to state their WTP for SCIT
by way of a discrete choice question (DC-q), an open-ended WTP question (o-WTP-q),
and questions relating to their sociodemographic background and the severity of their
a-RC/asthma. The characteristics of respondents demanding SCIT were compared with
the characteristics of respondents who have actually received SCIT to establish possible
barriers to demand.

Results: Our results suggest that respondents do well in self-selecting themselves to
SCIT on the basis of need according to disease burden measured in terms of a-RC
classification, number of contacts with a general practitioner, number of sick days, and
potential quality-adjusted life-year loss. Mean WTP for SCIT was estimated at €655
(median, €267) (o-WTP-q) and €903 (95 percent confidence limit, 348—1,459) (DC-q).
Conclusion: Characteristics of respondents, who consider SCIT and are willing to pay for
SCIT, suggest that allergy sufferers select themselves appropriately according to need
and not according to other characteristics, such as income or education. There is a
significant discrepancy between those who hypothetically consider SCIT and those
demanding SCIT in real life. This study suggests that there are barriers to entry related to
age and education, but not to income.
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Allergic respiratory disease (ARD) such as allergic rhinocon-
junctivitis and/or asthma (a-RC/asthma) is a significant pub-
lic health problem in industrialized countries (13;17). Be-
cause allergy clinics compete with other healthcare providers
for resources, knowledge about the costs and benefits of in-
terventions is a prerequisite for optimal resource allocation.

Intervention against ARD manifestations can be done
by allergen avoidance, pharmacological treatment, and by
allergen-specific immunotherapy. Allergen avoidance is very
difficult, and the effect has been questioned. Pharmacological
treatment reduces symptoms, but has no long-term or disease-
modifying effects. Allergen-specific subcutaneous injection
immunotherapy (SCIT) also called “allergy-vaccination,”
has shown a long-term effect after discontinuation of treat-
ment (9;12), and represent the only treatment with disease
modifying effect. SCIT includes weekly injections with in-
creasing doses of specific allergens until a maintenance dose
is reached. The maintenance dose is given at 6 &= 2 weeks in-
tervals for 3 to 5 years. Controlled studies have documented
that SCIT significantly increases the quality of life (Qol), re-
duces symptoms and use of medication, and reduces the risk
of developing new allergies and asthma (7;8;19;25). SCIT is
a reimbursed treatment in Denmark with a co-payment for
the medicine of approximately DKK 4,500 (exchange rate,
€7.50) over a 3-year period. Behavioral aspects are interest-
ing in relation to SCIT because this treatment represents an
intervention requiring a large investment of time and effort
from the patient. Consequently, one may assume that there
are significant sociodemographic barriers to access.

In this study, we focus on measuring the potential health
gains associated with SCIT in a cohort of respondents suf-
fering from a-RC/asthma. Moreover, we measure the value
of the potential health gain in monetary terms by use of
stated preference willingness-to-pay (WTP) questions. We
further focus on the characteristics of those patients who
state that they are interested in SCIT and willing to pay to
verify whether disease burden or other sociodemographic
characteristics determine the interest in SCIT.

OBJECTIVES AND HYPOTHESES

First, we want to elicit WTP for SCIT in a cohort of respon-
dents suffering from a-RC/asthma. Second, to investigate the
extent to which patients self-select to SCIT according to need
or other sociodemographic characteristics, such as income,
education, age, and gender. Third, by benchmarking hypo-
thetical and revealed demand, to determine whether barriers
for obtaining SCIT exist.

We chose to measure the need for SCIT in terms of RC
classification, self-reported allergy in years, number of con-
tacts with general practitioner (GP), number of respondents
who had received alternative treatments over the past year
and number of sick days. Potential barriers to access were
identified as income, level of education, age, and gender.

Willingness to pay for allergy-vaccination

We hypothesized that the stated hypothetical demand for
SCIT would be a function of need and that demand would
increase with severity of the allergy. We also hypothesized
that a high level of education would increase demand, be-
cause SCIT represents a long-term investment, equivalent to
the long-term investment in education. We thus expected a
correlation between willingness to invest in SCIT and will-
ingness to invest in education where both preferences rest on
the individuals’ time preference (10). We expected that a low
level of education is associated with a reduced awareness of
SCIT as an alternative to symptom relief and that being less
educated decreases the individual’s ability to communicate
and enforce a demand for SCIT. We further expected that
higher income would facilitate demand for SCIT.

METHODS

Respondents

The respondents were recruited from a general popula-
tion study, the Helbred2006 study. Data collection for Hel-
bred2006 took place between June 2006 and June 2008 and
included 3,471 persons aged 18—69 years randomly selected
from the general population of Copenhagen, Denmark.

Helbred2006 respondents reporting a-RC/asthma symp-
toms completed an additional questionnaire about Qol and
classified their RC severity according to the Allergic Rhinitis
and its Impact on Asthma (ARIA) Guideline as Intermit-
tent or Persistent and as Mild or Moderate-Severe (2). The
respondents also classified a possible asthma according to
the Global Initiative for Asthma (GINA guideline) as Inter-
mittent, Mild Persistent, Moderate Persistent, or Severe Per-
sistent (6). The respondents who completed the additional
questionnaire were selected for this study if they had not
received any allergy-specific immunotherapy treatment.

We assessed respondents’ Qol by way of a disease-
specific questionnaire, the Rhinoconjunctivitis Quality of
Life Questionnaire (RQLQ) (14) and the generic EQ-5D in-
strument (15).

The Questionnaires

The RQLQ consists of twenty-eight items distributed across
seven domains: Activities, sleep, non—nose-eye problems,
practical problems, nasal symptoms, eye symptoms, and
emotional problems. The domain score is the average score
within each domain. Each item is divided into seven levels
on an ordinal scale with zero denoting “Not troubled” and six
denoting “Extremely troubled.” Patients were asked to fill in
the RQLQ items for a typical day with allergic symptoms,
instead of the last week as prescribed by the standard RQLQ.

The EQ-5D is an instrument for describing and valu-
ing Qol as numerical scores representing patient valuation
of different health conditions. It consists of five items: mo-
bility, self-care, usual activities, pain/discomfort, and anx-
iety/depression. Each item is divided into three levels: no
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problems, some problems or extreme problems, thus defin-
ing 243 possible health states to which has been added “un-
conscious” and “dead” for a total of 245 in all. The single
index score was obtained by incorporating Danish population
preference weights provided by the EuroQol-Group (20).

Potential Quality-Adjusted Life-Year Gain

For the EQ-5D items, respondents were asked to report their
general health state on a “typical day with allergy symptoms”
as well as on a “typical day without allergy symptoms,”
instead of “today” as prescribed by the standard EQ-5D.
Asking respondents to report their Qol in both settings en-
ables estimation of the maximal potential quality-adjusted
life-year (QALY) gain that can be obtained by SCIT. The
respondent’s potential QALY gain per year was derived as
the difference between perceived health with and without a-
RC/asthma multiplied by the reported number of days with
allergy during the past year.

Between June 2006 and September 2007, the first
of 452 consecutive respondents reporting symptoms of a-
RC/asthma from the Helbred2006 study were asked to par-
ticipate and complete the additional questionnaire, 317 (70.1
percent) completed it.

Willingness-to-Pay Methods

WTP valuations were derived using a dichotomous choice
question (DC-q), which was followed up by an open ended
WTP question (0-WTP-q) (4). Before presented with these
WTP questions, respondents were asked whether they would
consider accepting SCIT treatment if a specialist doctor
judged that it could alleviate their symptoms. The introduc-
tory text and the screening question were as follows.

“In case of immunotherapy, small quantities of what you are
allergic to, will be injected into your skin. This way, your
body will gradually tolerate it and most patients will
experience that their allergy disappears. Others will
experience fewer symptoms. A few patients will experience
that immunotherapy does not have any effect. The effect of
the treatment will take place after 3 months’ treatment and
will improve after 3 years of treatment.

Immunotherapy is a time-demanding treatment. You will be
vaccinated once per week by a medical specialist or by your
own general practitioner for 10-12 weeks. Hereafter, for a
period of about 3 years, you will be vaccinated once every
6-8 weeks. When you are being vaccinated, you must stay
with the doctor for 30 minutes after each vaccination. The
reason is that you may experience an allergic reaction that
needs immediate medical attention.

A side effect in immunotherapy is transient swelling at the
injection site. In a few cases, there may be symptoms like hay
fever, asthma or urticaria.

If a medical specialist judged that immunotherapy would
alleviate your symptoms, would you then consider going
through treatment?

Yes [ No [ “

Respondents, who stated that they were willing to consider
SCIT treatment, were subsequently presented with a DC-q
with the following phrasing.

“How much would you be willing to pay out-of-pocket for
the immunotherapy? Before you give your answer, please
consider the question carefully. Consider carefully whether
you would in fact be willing to pay the stated amount if you
were in the situation described. You must think about the
improved quality of life you can achieve from the treatment
and consider how much money you are willing to take out of
your annual budget in order to achieve this improvement.

“Would you be willing to pay X DKK for the FULL treatment
where the greater part of the payment lies within the first
three months of the treatment?

Yes [J No [J “

Respondents were presented with a randomly drawn out-of-
pocket payment for a complete SCIT treatment, and asked to
state whether they would pay the offered price. The price bids
presented to respondents by random allocation were DKK;
1,000, 2,000, 5,000, 10,000, 20,000, or 50,000.

Subsequently, we presented respondents with an o-
WTP-q to derive a maximum WTP estimate for each individ-
ual. An additional question was posed in the case of zero bid
responders to evaluate their justification for this response.
The questions are presented below.

“Please state the largest amount you are willing to pay for the
full treatment? DKK N

“If your answer was DKK 0 [in the open-ended WTP
question] what is the reason for your unwillingness to pay for
the treatment?”

U I think health services should be free of charge
UJ I do not think the treatment will do me any good
0J Do not know

U] Other, please state:

The responses to the DC-q were analyzed by way of lo-
gistic regression analysis where the dependent variable is
choice (= 1 if yes; = 0 if no) and the only explanatory vari-
able is the price bid that the respondent faces. The logistic
regression analysis provides two coefficients: a coefficient
associated with price reflecting the expected negative as-
sociation between a yes response and the price bid, and a
constant coefficient reflecting the propensity to accept the
intervention on offer irrespective of price. The average max-
imum WTP across all respondents is derived by estimating
the price at which the negative utility associated with price
exactly negates the (expected) positive utility associated with
the intervention per se. This estimate is derived by dividing
the constant coefficient with the nominal value of the price
coefficient.
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Revealed Participation Versus
Hypothetical Participation

To benchmark the characteristics of the hypothetical partici-
pants with the characteristics of actual current participants in
SCIT programs, participants from another study, the SABAL
study, were used. The SABAL study consists of 254 patients
having started SCIT against grass pollen and/or house dust
mite allergy in 2005-06 (22).

Statistical Analyses

Statistical analyses were performed in STATA 9.2 (StataCorp
LP, College Station, TX, USA). Continuous variables are
presented as mean %1 standard deviation (SD) and categori-
cal variables are presented with frequencies. Student’s ¢ test
was used to compare mean values on continuous variables.
Chi-squared test was used to test differences on categorical
variables. All p values of less than 0.05 were considered
statistically significant. For the WTP estimates based on the
DC-q, we calculated 95 percent confidence limit (CL) using
the delta method (11). The DC-q responses were analyzed
using logistic regression. When analyzing the association
between maximum WTP and the sociodemographic charac-
teristics of respondents as well as allergy profile, we used
linear regression analysis with the logarithm of WTP as the
dependent variable.

RESULTS

Of the 317 respondents, 185 (54.4 percent) were women.
The average age of the study participants was 47.4 years,
146 (46.1 percent) would consider SCIT if a specialist doc-
tor judged that it could alleviate their symptoms. Sociodemo-
graphic and clinical characteristics of the yes/no-respondents
to this initial question are outlined in Table 1.

As shown in Table 1, there were no differences in the
sociodemographic characteristics of the yes/no respondents.
Concerning the disease characteristics, there were more yes-
responders among respondents with the most severe RC di-
agnoses, a higher RQLQ score, allergy related visits to their
GP, alternative treatments, and more sick days. This result
suggests that interest in SCIT is a function of need rather
than sociodemographic background.

Of the 146 respondents who would consider SCIT, 99
respondents indicated that they were willing to pay a positive
amount for SCIT, while 47 respondents had a WTP of zero
DKK. Of the ninety-nine respondents, ninety-seven (98.0
percent) were sure, very sure, or quite sure and two (2.0 per-
cent) were unsure or very unsure they would in fact be willing
to pay the amount stated. Of the forty-seven respondents with
a zero WTP response, thirty (64 percent) thought that health
services should be free of charge, two (4 percent) thought
that the SCIT treatment would not do them any good, one (2
percent) did not know why, seven (15 percent) wrote other
reasons and seven (15 percent) had not stated any reason for

Willingness to pay for allergy-vaccination

their zero response. In the following analysis of WTP for
SCIT, we exclude all zero bidders. The argument behind this
is that the 64 percent can be categorized as protest bidders
(i-e., their response does not reflect their valuation of SCIT,
but their attitude to out-of-pocket payment) and the remain-
ing responders must be categorized as nonparticipants and
should in retrospect have declined the offer of SCIT in the
initial screening question. Therefore, in fact the corrected
number of 129 respondents (40.7 percent) would consider
SCIT.

The results of the logistic regression of the responses
given by the remaining ninety-nine respondents are given
in Table 2a. A mean estimate of WTP for SCIT is amount-
ing at DKK 6,774 (95 percent CL, 2,607-10,940). For dis-
tribution of the yes/no responses to the DC-q bids, see
Table 2b.

From the o-WTP-q, the mean WTP for SCIT was esti-
mated to DKK 4,916 (min—max DKK, 200-1,000,000; me-
dian DKK, 2,000), for distribution see Table 2c. Exclusion
of the two respondents who were unsure or very unsure they
would in fact be willing to pay the amount stated did not
affect the results.

Table 3 presents an extended analysis where sociode-
mographic variables (gender, age, years of school education,
respondents who had attained an education, family income)
are included as well as variables that indicate behavioral
patterns (in contact with GP; received alternative treatments
during the past year because of a-RC/asthma) as potential
explanatory variables. We further include potential QALY
gain as a composite score for need.

Generally, few associations between WTP for SCIT and
the investigated variables in Table 3 were found with the
exception of a positive correlation between WTP for SCIT
and age, and WTP for SCIT and potential QALY gain for
the DC-q. Correspondingly, a marginal positive correlation
was found between WTP for SCIT and potential QALY gain
for the o-WTP-q (p = .064). In the o-WTP-q, there was
starting point bias (p = .004), but because the respondents
were randomly allocated to different bid values, this was not
considered a problem.

In Table 4, the characteristics of the ninety-nine respon-
dents, who have stated that they associate a positive value
with SCIT, are compared with respondents, who have actu-
ally demonstrated a demand for SCIT (22).

Table 4 shows that respondents stating a positive hy-
pothetical WTP for SCIT are older, richer, and less edu-
cated than respondents who actually initiate a demand for
SCIT. The results in Table 4 also clearly show that income
is not a barrier to demand SCIT, because those who actu-
ally generate a demand have a lower income than those who
merely state a hypothetical WTP. The results further indi-
cate that patients who have realized their demand for SCIT
have more severe RC diagnoses, are more likely to have an
asthma diagnosis; their Qol is lower and number of sick days
greater.
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Table 1. Baseline Characteristics of the Participants: Bivariate Analyses

Would you consider a SCIT treatment if a specialist
doctor judged that it could alleviate your symptoms?

Respondents who
answered Yes

Respondents who
answered No

Sociodemographic characteristics N =146 N=171 p value

Gender

Male, number (%) 62 (42.5) 70 (40.9) 783

Age years

Mean (SD) 46.3 (12.3) 48.4 (12.2) 138

Income in DKK in the year 2006 (SD) 331,022 (168,721) 358,806 (238,515) 240

Range in DKK 51,061 - 975,312 31,016 - 2,302,316

Household income in DKK in the year 2006 (SD) 625,312 (364,236) 656,734 (362,915) 444

Range in DKK 103,630 - 3,195,306 111,625 — 2,346,591

School education, number (%)
Basic or unknown school (7-10 years) 73 (50.0) 81 (47.4) .640
Upper secondary school (at least 12 years) 63 (43.2) 71 (41.5) 770
Other school education (9 years + additional school education) 10 (6.9) 19 (12.9) .190

Highest attained education, number (%)
Vocational education and training 32 (21.9) 29 (17.0) .246
Short or medium high education 76 (52.1) 96 (56.1) 467
University degree 15 (10.3) 17 (9.9) 922
Other education or unknown 534 10 (5.9) 311
No education 18 (12.3) 19 (11.1) 736

Disease characteristics

Rhinoconjunctivitis classification (RC), number (%)
RC intermittent 61 (41.8) 106 (62.0) <.001*
RC persistent 72 (49.3) 58 (33.9) .005*
No classification intermittent or persistent 13 (8.9) 7(4.9) .079
RC mild 72 (49.3 110 (64.3) .007*
RC moderate-severe 64 (43.8) 50 (29.2) .007*
No classification mild or moderate-severe 10 (6.9) 11 (6.4) .882

Asthma number (%) 37 (25.3) 29 (17.0) .067

Self-reported allergy in years, mean (SD) 21.4 (13.8) 18.8 (14.7) 114

Range in years 1-53 0-63

Number (%) of respondents who had been in contact with their GP during 42 (28.8) 32 (18,7) .035*
the past year because of RC/A

Number (%) of respondents who had received other treatments 8(5.6) 1(0.6) .009*
(alternative treatments) the past year because of RC/A

Number of sick days from work last year because of RC/A, mean 0.84 (4.92) 0.09 (0.61) .052
days (SD)

Range 0-50 0-5

Number of sick days from leisure time last year because of RC/A, mean 2.92 (8.15) 0.76 (7.00) .012*
days (SD)

Range 0-50 0-90

RQLQ-overall, mean days (SD) 2.039 (1.011) 1.746 (0.971) .023*

EQ-5D-difference, mean days (SD) 0.139 (0.166) 0.113 (0.110) .098

*A p value less than 0.05.

RC/A, rhinoconjunctivitis/asthma; GP, general practitioner; RQLQ, Rhinoconjunctivitis Quality of Life Questionnaire; EQ-5D-difference, difference in
health-related quality of life score between days without allergy compared to days with allergy symptoms.

DISCUSSION

In a cohort of allergy sufferers randomly selected from the
general population, 40.7 percent were potentially interested
in undergoing SCIT treatment and these respondents were
clearly those who had more severe a-RC/asthma symptoms.
Because SCIT is indicated for patients with moderate and
severe allergic rhinitis as well as for patients with mild and

moderate asthma, only a fraction of the sample would be
expected to be candidates for SCIT. The results suggest that
respondents do well in self-selecting themselves to SCIT on
the basis of need. Need is here defined as disease burden mea-
sured in terms of RC classification, RQLQ-score, number of
contacts with GP due to symptoms, number of respondents
who had received alternative treatments the past year because
of a-RC/asthma, and number of sick days due to allergy. All
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Table 2a. Logistic Regression of Acceptance of SCIT. Ex-
planatory Variable: Price

Coef. Std. Err.  p value
Size of the bid-value —0.0001091  0.0000317 .001
Constant 0.7390515  0.3217539 .022
Number of observations 99
LR chi2 26.93
Prob > chi2 0.000
Pseudo R2 0.2005

Table 2b. Distribution of the Closed-Ended WTP Bids

Responses

Values In DKK Freq. Yes (%) No (%)

1,000 27 21 (78) 6(22)

2,000 23 8 (35) 15 (65)

5,000 23 9 (39) 14 (61)
10,000 23 4(17) 19 (83)
20,000 26 3(12) 23 (88)
50,000 24 1 4 23 (96)
Total 146 46 100

Table 2c. Distribution of the Open-Ended WTP Question

Values In DKK Freq. Percent Cum.
Missing 47 32.19
200 2 2.02 2.02
500 9 9.09 11.11
600 1 1.01 12.12
*1,000 21 21.21 33.33
1,200 1 1.01 34.34
1,500 3 3.03 37.37
*2,000 14 14.14 51.52
2,500 4 4.04 55.56
3,000 9 9.09 64.65
*5,000 22 22.22 86.87
6,000 2 2.02 88.89
10,000 5 5.05 93.94
12,500 1 1.01 94.95
15,000 1 1.01 95.96
20,000 2 2.02 97.98
50,000 1 1.01 98.99
100,000 1 1.01 100.00
Total 99 100.00

*58% of the respondents have the following three WTP digits; DKK
1,000, 2,000 and 5,000.

Percentiles of the open-ended question 10% 25% 50% 75% 90%

In DKK: 500 1,000 2,000 5,000 10,000

these factors play a statistically significant role in explaining
an interest in SCIT, while sociodemographic characteristics
have no statistically significant explanatory power. Likewise,
sociodemographic background does not explain a respon-
dent’s maximum WTP for SCIT, while potential QALY gain
has a statistically significant impact.

Willingness to pay for allergy-vaccination

When comparing indicators of need and sociodemo-
graphic characteristics among those respondents having a
hypothetical interest in SCIT with the characteristics of pa-
tients actually having managed to receive SCIT, however, a
different result is obtained. This analysis reveals that sociode-
mographic characteristics may play a major role in explain-
ing discrepancies between hypothetical demand and revealed
demand. Income is not a barrier to demand SCIT, whereas
being older and having low education appears to be barriers.
The underlying reasons for these barriers cannot be verified
in this study, but we hypothesize that individuals with lower
education are less knowledgeable about treatment options in
general and of SCIT in particular. Moreover, it may be more
difficult for respondents with lower education to express their
demand for SCIT and to overcome institutional barriers. Be-
cause we are comparing two groups to which respondents
self-select themselves, unobserved characteristics may rep-
resent important explanatory factors in the selection process,
and these characteristics may correlate with one or more of
the observed factors (e.g., age and education).

A mean estimate derived on the basis of the association
between price bid and probability of acceptance amounts to
€903 (95 percent CL, 348—1,459). When respondents were
directly asked to indicate their maximum WTP for SCIT the
mean estimate is lower at €665 (with a median of €267).
The distribution is strongly skewed to the right as is fre-
quently the case with WTP bids. The advantage of analyzing
closed-ended WTP is that this procedure minimizes nonre-
sponses and avoids outliers. In this study, there were very
few outliers in the 0-WTP-q, two respondents would pay
€27 and one would pay €13,333. However, it has previ-
ously been observed that WTP estimates derived from DC-q
are significantly and substantially larger than those result-
ing from comparable o-WTP-q (1;4). This observation is in
accordance with the results of the present study.

The majority (98 percent) of the respondents were sure,
very sure, or quite sure that they would in fact be willing
to pay the stated amount, which suggests that the estimated
value of €665 is a robust estimate. In contrast to other studies
(3;23) and despite the relatively small sample size, a correla-
tion is observed between WTP and QALY gains, when WTP
is based on the DC-q. We find a near statistically significant
correlation when the context is the o-WTP-q.

A potential bias in this study is whether respondents un-
derstand and take note of the information that is provided to
them. In the introductory text given to respondents, it is not
explicitly stated that SCIT may protect against development
of asthma. Nor do we provide information on the newest ev-
idence indicating that the remission rate of a-RC seems to
be lower than previously anticipated (5), and that the natural
course of the disease may involve development of new aller-
gies (18). The preventive aspects of SCIT on potential disease
aggravation may not have been appreciated by respondents.
Lack of explicit description of these issues may results in
an underestimated WTP. Framing of the description of the
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Table 3. Multivariate Logistic and Linear Regression of WTP (Based on Discrete Choice and Open-Ended Questions) on the
Sociodemographic, Health Behavior- and Expected Potential Health-Related Quality of Life Gain Variables

Logistic regression of acceptance of
the closed-ended bid value

Linear regression of the logarithm of
maximum WTP?

Coef. Std. Err. p value Coef. Robust Std. Err. p value
Size of the bid values —0.0001 0.0000 .001* 0.0000 7.0 e-6 .004*
Male —1.0903 0.6153 .076 —0.2811 0.2509 .266
Age 0.0707 0.0281 .012* 0.0064 0.0088 470
Other school (9 years + additional school —3.904 2.0191 .053 —1.0818 0.5596 .057
education)
Upper school (12 years) 0.0080 0.5900 .989 0.0221 0.2257 922
Attained an education(vocational, —0.3378 1.2272 783 0.2144 0.2281 350
short/medium, university or other
education)
In contact with GP last year because of 0.9071 0.6970 .193 0.1992 0.2411 411
RC/A
Received other treatments = (alternative —2.2915 1.6839 174 —0.5881 0.3620 .108
treatments) during the past year
because of RC/A
Family income 2006 3,17 e-08 9.10 e-07 972 —1.19e-08 2.46 e-07 962
Potential QALY gain 13.2750 5.6025 .018* 3.2100 1.7080 .064
Constant —2.0556 1.6844 222 7.0192 0.5015 .000
Number of Observations 95 Number of 95
observations
LR chi2(7) 47.30 Prop > F 0.0138
Prob > chi2 0.000 R squared 0.2157
Pseudo R2 0.3657 Root MSE 1.0246

*p value < .05.

2In order to ensure normal distribution of the residuals the logarithm of the open-ended WTP was used as dependent variable.
RC/A, rhinoconjunctivitis/asthma; GP, general practitioner; QALY, quality-adjusted life-year.

potential benefits of SCIT will clearly affect WTP. We chose
to present a short description of the most important effect
of SCIT to minimize the cognitive burden on respondents.
Whether a more lengthy and detailed description of SCIT
benefits would have provided WTP values of a significantly
different magnitude cannot be verified. A long and detailed
description may, however, have introduced anchoring on spe-
cific items of information, e.g., information mentioned first
or last. By keeping the information in short form we have
avoided this problem (4).

The average income of the respondents’ in the DC-q
study is higher (DKK 358,000) than the income level of the
average tax payer, which in 2006 was DKK 262,000. Hence,
the WTP figures presented here may be biased by a marginal
utility of income that is lower than the marginal utility of in-
come of the average taxpayer. This is not a problem if SCIT
is solely financed by user charges, but may be problematic
if SCIT is partly or fully financed by means of taxes as in
the case of SCIT. That personal and household income is not
associated with WTP does however suggest that marginal
utility of income does not affect WTP in the present context.
The lack of association is strongly indicated by the very high
p values (Table 3). The fact that income is not statistically
significantly related questions the validity of the elicited max-
imum WTP estimates. To the extent that individuals may have
anchored their responses to their knowledge of the actual out-

of-pocket price for SCIT or their perception of a reasonable
out-of-pocket expense, this invalidates the valuation assess-
ment. By presenting respondents with price-bids that varied
from DKK 1,000 to DKK 50,000 such anchoring was poten-
tially avoided, but the present analysis cannot verify whether
the strategy had an impact. Two alternative possible expla-
nations are (i) that respondents—perhaps due to the high
process costs in terms of time and effort—generally do not
value SCIT highly and that the relatively low valuation im-
plies that expressed WTP is not influenced by ability to pay;
and (ii) that the value of time varies positively with income,
causing the net-benefit to decrease when income increases.

In the present study, we elicit patient preferences. One
may argue that ideally the public’s ex ante valuations should
guide prioritization of public funds, because we thereby avoid
adaptation (and thus under valuation of health improvements)
and include option value. In the present context, we judged
that presentation of insurance questions to elicit WTP by
way of insurance premiums would constitute unrealistic hy-
pothetical scenarios (24).

A previous Danish study (21) estimated the mean net
healthcare cost of a 4-year SCIT treatment to be €1,385
(present value in 2007 prices) based on register and survey
data. The maximum WTP for SCIT estimated in the present
study suggests that when comparing WTP with healthcare
costs alone, benefits do not exceed costs (although the net cost
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Table 4. Characteristics of the Respondents, Hypothetical versus Revealed Demand: Bivariate Analyses

Respondents with a

hypothetical Respondents with
demand arevealed
(Health2006) demand (SABAL)
Sociodemographic characteristics (N=99) (N =254) p value
Gender
Male, number (%) 41 (41.4) 129 (50.8) 113
Age in years
Mean (SD) 46.1 (11.9) 33.6 (10.7) <.001*
Income in DKK in the year 2006 (SD) 358,219 (162,722) 284,069 (228,422) .003*
Range in DKK 51,061-826,963 0-2,267,842
Household income in DKK in the year 2006 (SD) 669,299 (392,823) 540,013 (331,327) .002*
Range in DKK 103,630-3,195,306 7-2,933,731
School education, number (%)
Basic or unknown school (7-10 years) 45 (45.5) 62 (24,4) <.001*
Upper secondary school (at least 12 years) 45 (45.5) 174 (68.5) <.001*
Other school education (9 years + additional school education) 6(6.1) 18 (7.1) 731
Highest attained education, number (%)
Vocational education and training 24 (24.2) 34 (13.4) .013*
Short or medium high education 52 (52.5) 89 (33.0) .003*
University degree 11 (11.1) 76 (29.9) <.001*
Other education or unknown 4 (4.0 18 (7.1) 288
No education 8 (8.1) 37 (14.6) 101
Disease characteristics
Rhinoconjunctivitis classification (RC), number (%)
RC intermittent 42 (42.4) 15(5.9) <.001*
RC persistent 49 (49.5) 233 (91.7) <.001*
No classification intermittent or persistent 8(8.1) 6(2.4) .013*
RC mild 51 (51.5) 27 (10.6) <.001*
RC moderate-severe 42 (42.4) 221 (87.0) <.001*
No classification mild or moderate-severe 6(6.1) 6(2.4) .085
Asthma, number (%) 22 (22.2) 127 (50.0) <.001*
Self-reported allergy mean years (SD) 21.1 (13.8) 17.4 (11.4) 011*
Range in year 0-53 0-54
Number (%) of respondents who had been in contact with their 85 (85.9) 200 (78.7) 128
GP during the past year because of RC/A3
Number (%) of respondents who had received other treatments 5(5.1) 16 (6.3) .656
(alternative treatments) the past year because of RC/A
Number of sick days from work last year because of RC/A, mean 0.49 (2.94) 3.26 (9.51) .002*
days (SD)
Number of sick days from leisure time last year because of RC/A, 2.29 (6.39) 11.13 (21.28) <.001*
mean (SD)
RQLQ-overall, mean (SD) 2.09 (6.39) 3.13 (0.90) <.001*
EQ-5D-difference, mean (SD) 0.13 (0.13) 0.28 (0.19) <.001*

*A p value less than .05.

RC/A, rhinoconjunctivitis/asthma; GP, general practitioner; RQLQ, Rhinoconjunctivitis Quality of Life Questionnaire; EQ-5D-difference, difference in
health-related quality of life score between days without allergy compared to days with allergy symptoms.

does lie within the 95 percent confidence interval of WTP).
There is, however, a minority (6.1 percent; Table 2c) who
stated a WTP higher than €1,385 and for these individuals
SCIT is associated with a net utility gain.

The general conclusion, however, is changed when in-
cluding productivity gains in terms of reduced sick leave due
to SCIT. Inclusion of productivity gains rendered SCIT cost
saving already after 1 year of treatment in the previous study.
This result suggests that SCIT is welfare improving for all in-
dividuals who wish to participate (i.e., all who have a WTP >
0). The conclusion of whether SCIT is cost beneficial clearly

rests on whether one adheres to the human capital approach
or the friction cost method’s argument that short-terms ab-
sence from work is not associated with a welfare loss (16).

POLICY IMPLICATIONS

That mean WTP does not exceed net healthcare cost may be
explained by the process disutility associated with SCIT in
terms of the time and effort required; however, it may also
be a result of market price anchoring. Analysis of the char-
acteristics of those respondents who are willing to consider
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SCIT and willing to pay for the treatment suggests that al-
lergy sufferers appropriately select themselves according to
need and not to other characteristics, such as income or edu-
cation. Further analysis does, however, suggest that there is
a significant discrepancy between those who hypothetically
consider SCIT and those who demand SCIT in real life. Our
analysis suggests that there are barriers to entry related to
age and education. Our results do, however, also suggest that
these barriers ensure that those most in need are the ones
who succeed in obtaining SCIT, albeit the distribution is not
entirely equitable because those who are better educated are
more likely to demand SCIT.
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