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Objectives: The aim of this study was to determine adults’ Willingness To Pay (WTP) for
CardioVascular Disease (CVD) intervention programs of different intensities.
Methods: Three hundred fourteen participants were randomized to two study conditions:
(i) CVD risk assessment/communication; (ii) CVD risk assessment/communication + a
behavior change program. The behavior change program was aimed at increasing
physical activity, reducing saturated fat intake and smoking cessation. It consisted of a
tailored Web site and individual coaching with a self-selected dose. At post-assessment,
WTP and perceived autonomy support items were included. The intervention dose was
registered throughout the trial and post-hoc intervention dose groups were created.
Pearson Chi-Square tests, Student’s t-tests, one-way analyses of variance were used to
examine WTP-differences between the study conditions and intervention dose groups.
Results: Twenty-four months after baseline, 61 and 135 participants of the control and
intervention condition, respectively, completed the questionnaires. No WTP difference
was found between the study conditions. However, participants that selected a higher
intervention dose were willing to pay significantly more for their program (p < .05).
Conclusions: In general, people want to pay the same amount of money for a CVD
prevention program, irrespective of the inclusion of a behavior change program. However,
there seems to be an association between the self-selected dose of the latter program
and the WTP.
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Cardiovascular disease (CVD) is a major cause of death and
disability worldwide. In 2004, 29 percent of all global deaths

This work was funded by the Chair “De Onderlinge Ziekenkas-Preventie”
established at Hasselt University.

and 148 disability-adjusted life-years were due to CVD (23).
Furthermore, CVD consumes approximately 10 percent of
the health care expenditures across the European Union (3).
CVD and its consequences can, at least partially, be avoided
by the adoption of a healthy lifestyle (10). Consequently,
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Figure 1. Study flow.

effective and cost-effective behavior change programs are
needed to manage behavioral risk factors for CVD. Such
programs should be theory-based and use effective behav-
ior change techniques and an autonomy-supportive interper-
sonal interaction style to establish long-term behavior change
(11;19). Economic evaluations of these programs are crucial
for the decision-making process of health resource allocation
(4).

Cost benefit analysis (CBA) is an example of an eco-
nomic evaluation that is often used as a tool to compare costs
with the outcome benefits (9). The major issue for CBA is
the evaluation of health outcomes in monetary terms. One
approach to do this is that of stated preferences or willing-
ness to pay (WTP), also known as contingent valuation (9).
In contingent valuation, individuals are directly asked what
they are willing to pay for a service or benefit (5). Different
formats can be used for WTP questionnaires. First, an open-
ended format can be used in which scenarios are described
and participants are free to fill in the amount of money they
are willing to pay. Second, a closed-ended format in which
participants are asked to give a yes or no answer to a prede-
termined WTP amount can be used. Third, a bidding game
format in which participants are asked to give a yes or no an-
swer to an alternate WTP question after a prior WTP question
was answered can be used (5). A disadvantage of contingent
valuation is that people receive scenario’s of interventions
and/or benefits but do not experience these programs directly
which may result in an hypothetical bias and an overestima-
tion of the true WTP value (8).

The latter bias, however, can be avoided by truly ex-
posing people to an intervention and after they have expe-
rienced it, determining their WTP. Therefore, the WTP can

be determined for different study conditions of a randomized
controlled trial. To our knowledge, this method has rarely
been used before. Romé et al. (2010) determined the WTP
of chronically ill and sedentary adults for health improve-
ments of physical activity on prescription (18). Nevertheless,
this study considered a single-behavior intervention whereas
prior studies found multiple behavior and more intensive
interventions to be more effective in promoting behavior
change (17).

The main aim of the current study was to determine the
WTP of the participants of the study conditions and interven-
tion dose groups of a randomized controlled trial on CVD
prevention including a multiple behavior change program.

METHODS

Participants and Study Design

The recruitment period for the study took place from Febru-
ary 2007 to April 2007 (Figure 1). Requests for study par-
ticipation were sent to the customers of an insurance com-
pany that insures self-employed professionals (e.g., lawyers)
against loss of income due to sickness (n = 737). Eligibility
criteria were subjects aged between 25 and 65 years who
signed an informed consent and had Internet access.

The study population at baseline consisted of 314 highly
educated participants (Master’s degree in Law; 5 years of
studying at university level in Belgium) who were randomly
allocated to a control condition and an intervention condi-
tion using a 1/3 ratio to keep enough power to study dose-
response effects (6). Questionnaires were completed at base-
line (April 2007) and at 6, 12, and 24 months post baseline
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(6;14). Two hundred eighty-seven participants completed the
questionnaire at baseline. The study was approved by the
Hasselt University Ethics Committee and was registered (IS-
RCTN23940498).

Intervention

Both study conditions consisted of CVD risk assessment,
risk communication and medical follow-up. The assessment
took place at Hasselt University where general practition-
ers determined the 10-year risk of dying from a cardio-
vascular event using the Systematic COronary Risk Eval-
uation (SCORE) algorithm (7). The intervention condition
additionally included a tailored behavior change program,
consisting of a tailored Web site and individual coaching
(Supplementary Figure 1, which can be viewed online at
www.journals.cambridge.org/thc2011019).

The tailored Web site could be visited to gain informa-
tion on risk factors for CVD and to read guidelines on behav-
ior change and tailored advices on physical activity and fat
intake (12;21). The individual coaching was given by a health
psychologist, and the dose and delivery mode (e-mail, regular
mail, telephone and/or face-to-face) of it were self-selected
by the participants during the first intervention year (12). Dur-
ing the second intervention year, the individual coaching was
adapted because people administered themselves an insuffi-
cient intervention dose. Therefore, the dose of the individual
coaching became fixed and the number of delivery modes
limited (i.e. ten messages delivered through e-mail or regu-
lar mail). The techniques of the individual coaching targeted
determinants of behavior derived from theories such as the
Theory of Planned Behaviour (TPB) and Self-Determination
Theory (SDT) (2;19). These determinants included, amongst
others, knowledge, skills, self-efficacy and motivation. The
tailored behavior change program was autonomy-supportive
to increase motivation and behavioral engagement on the
long-term (19).

Measures

The participants were categorized according to their CVD
risk: they had a low, medium, or high risk of dying from
CVD in the next 10 years (7). Twenty-four months after base-
line, the participants completed a questionnaire that addition-
ally contained questions about perceived autonomy support
(PAS) and WTP questions. The WTP questions were: (i) a
take-it-or-leave-it-question (TOL question) and (ii) closed-
ended format questions dependent on the TOL answer (20).
The TOL question was “Are you willing to pay €90 per
year for the program you received?”. The received program
the participant had access to was summarized before this
question was asked. The closed-ended format question was
dependent on the TOL answer. In case people were willing to
pay €90, they were asked to choose between predetermined
maximum WTP options of €182, €336, €568, or €726 per
year. In case people were not willing to pay €90, they were

asked to choose between predetermined maximum WTP op-
tions of €0, €11, €23, or €45 per year. WTP amounts on
the payment cards were presented in Euros and inspired by a
previous WTP study related to CVD prevention (20). How-
ever, two figures (€336 and €568) were adapted to represent
the average annual subscription fees at respectively simple
and more exclusive (e.g., including a personal coach) fitness
centers in Belgium. Participants were also asked for reasons
of their WTP decision. In case people were willing to pay, an
open-ended format was used. In case people were not willing
to pay, a closed-ended format was used with the following
options: (i) Out of principle; (ii) Insufficient support of the
program; (iii) Not the right support for me. For the assess-
ment of PAS, the Dutch version of the short 6-item form of
the Health Care Climate Questionnaire (HCCQ) was used
(22).

Data Analyses

Mean and median WTP were determined for both study con-
ditions. Pearson Chi-Square and student’s t tests were used
for the drop-out analysis (gender, age, study condition, body
mass index, smoking status, and CVD risk). Pearson Chi-
Square tests were used to assess the relation between WTP
and CVD risk groups. This was done by transforming WTP
results in two groups: those wanting to pay less than €90 and
those wanting to pay €90 or more.

Pearson Chi-Square tests, Student’s t-tests, and one-way
ANOVAs were used to compare study conditions and differ-
ent intervention dose groups within the intervention condi-
tion. These intervention dose groups were created post hoc,
using the 50th and 75th percentile of the total duration of
individual coaching. This resulted in a low, a medium, and
a high intervention dose group, respectively. Pearson cor-
relations were used to test the relation between continuous
measures of WTP, intervention dose, and PAS. SPSS 15.0
for Windows was used and the significance level was set at
α = .05.

RESULTS

Twenty-four months after baseline, a total of 196 participants
(134 male, 62 female) and a mean age of 41 years (SD =
11) completed the questionnaires of whom 61 were in the
control condition and 135 were in the intervention condition.
The drop-out analysis showed that there were no differences
with regard to gender, age, study condition, BMI, smoking
status, and CVD risk. Table 1 shows the baseline character-
istics of the participants that completed the questionnaire at
baseline for both study conditions and the intervention dose
groups. For the intervention dose groups, there were baseline
differences for BMI with BMI being significantly higher in
the high dose group compared to the low and medium dose
groups (p < .05).

The take-it-or-leave-it question (TOL question), namely
to pay€90 for the received program, was answered positively
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Table 1. Baseline Characteristics of the Study Sample and the Intervention Dose Groups

Study conditions (N = 287) Intervention dose groupsa (N = 135)

Characteristics
Control condition

(N = 93)
Intervention

condition (N = 194)
Low dose group

(N = 67)
Medium dose group

(N = 35)
High dose group

(N = 33)

Age in years (SD) 40 (11) 40.91 (11) 40 (10) 42 (11) 43 (12)
Gender (% men) 63 (68%) 128 (66%) 44 (66%) 27 (77%) 22 (67%)
BMI (SD) 25 (5) 25 (4) 25 (4) 25 (4) 27 (5)
Smoking status (% smokers) 10 (11%) 36 (19%) 9 (13%) 6 (17%) 8 (24%)
CVD riskb

Low 66 (71%) 136 (70%) 50 (75%) 25 (71%) 21 (64%)
Medium 8 (9%) 23 (12%) 5 (7%) 5 (14%) 7 (21%)
High 12 (13%) 12 (6%) 3 (4%) 2 (6%) 4 (12%)
Unknown 7 (8%) 23 (12%) 9 (13%) 3 (9%) 1 (3%)

aMean intervention duration for low dose 325 minutes, medium dose 472 minutes, and high dose 903 minutes.
bCVD risk = 10-year risk of dying from a cardiovascular event using SCORE (7).
BMI, body mass index; CVD, cardiovascular disease.

Table 2. WTP Outcomes for Different Study Conditions and Intervention Dose Groups

Study conditions (N = 196) Intervention dose groupsa (N = 135)

WTP outcome
Control condition

(N = 61)
Intervention

condition (N = 135) Low dose (N = 67)
Medium dose

(N = 35) High dose (N = 33)

TOL questionb 18 (30%) 57 (42%) 25 (37%) 14 (40%) 18 (55%)
Answered WTPmax

c 47 (77%) 107 (79%) 48 (72%) 32 (91%) 27 (82%)
Unwilling to pay 13 (21%) 27 (20%) 13 (19%) 11 (31%) 3 (9%)
Mean WTPmax 75 (100) 107 (115) 110 (134) 72 (82) 141 (103)
Median WTPmax 45 45 45 34 182

aMean intervention duration for low dose 325 minutes, medium dose 472 minutes, and high dose 903 minutes.
bNumber of participants (%) that positively answered the take-it-or-leave-it question (pay €90 for the received program).
cNumber of participants (%) that answered the maximum WTP question.
WTP, willingness to pay; TOL, take-it-or-leave-it question.

by eighteen participants (30 percent) of the control condition
and fifty-seven participants (42 percent) of the intervention
condition (Table 2). However, this difference was not signif-
icant (χ2(1) = 2,88; p = .06). For the different intervention
dose groups, the answers on the TOL question were not sta-
tistically different either (Table 2). For the different CVD
risk groups, no differences for the TOL question were found
(χ2(2) = 1.06; p = .59). Of the participants that answered
the TOL question, 154 also answered the Maximum WTP
question (WTPmax). The mean and median WTPmax values
can be found in Table 2. No differences were found between
the study conditions for WTPmax. However, the WTPmax was
significantly different for the high versus the medium/low
dose groups (F = 3.09; df(2); p = .04) (Figure 2). Partici-
pants with a high intervention dose were willing to pay more
for the behavior change program. In accordance, a strong cor-
relation was found between the continuous measure of the
intervention dose and maximum WTP (r = 0.25; p = .01).
The low intervention dose group (n = 67) had a mean inter-
vention duration of 325 minutes and a median WTP of €45.
The medium intervention dose group (n = 35) had a mean
intervention duration of 472 minutes and a median WTP of
€34. The high intervention dose group (n = 33) had a mean

intervention duration of 903 minutes and a median WTP of
€182. Seventy participants mentioned a reason why they did
not want to pay: out of principle (66 percent); the program
didn’t give enough support (14 percent); the program did not
give the right support (20 percent).

A significant, positive relation was found between con-
tinuous measures of PAS and WTP (r = 0.29; p < .001).
People with a higher perceived autonomy support were will-
ing to pay more for the behavior change program.

DISCUSSION

There were no WTP differences between both study condi-
tions. This means that people want to pay the same amount
of money for a CVD prevention program, irrespective of the
availability of a tailored behavior change program. However,
the self-selected intervention dose of the latter program was
positively associated with WTP. There were no differences
between the CVD risk groups. Furthermore, a relation be-
tween WTP and PAS was found.

The mean maximum WTP in the control condition was
€75 per year, and this was €107 per year for participants in
the intervention condition. Our WTP values were lower than
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Figure 2. Intervention dose∗ and maximum WTP for each participant in the intervention condition. ∗Mean intervention duration
for low dose 325 minutes, medium dose 472 minutes, and high dose 903 minutes.

those found in the study of Romé et al. (2010) (18). In that
study, the mean WTP for improved health by exercise for
4 months was €45 in the control condition and €64 in the
intervention condition. This is surprising because people with
a higher education and income, as included in our study, are
believed to have a higher WTP than the lower educated (15).
A possible explanation for this result may be the difference
in the WTP questionnaire at item level. Romé et al. (2010)
asked participants what they were willing to pay for the health
benefits of the program (long-term health improvements),
and in the present study the participants were asked what they
were willing to pay for the program itself. In the present study,
the question potentially captured three elements: the health
benefits of the program, the disutility of the program itself;
and the subjective perception of the program’s effectiveness
in terms of health. Furthermore, the study of Romé et al.
(2010) included a patient sample, whereas our study included
a sample of overall healthy adults (i.e., 70 percent had a low
CVD risk).

In a previous study, WTP and perceived risk were found
to be positively related (15). In a WTP study of Johnson et al.

(2006) wherein scenario’s of Diabetes Prevention Programs
were used, the participants with a low perceived risk of di-
abetes wanted to pay €33 per year, and those with a high
risk wanted to pay €1,080 per year (15). Our findings do
not corroborate these results because no association between
WTP and CVD risk groups was found. Adler et al. (2006)
determined the WTP of a representative sample of primary
care patients (1). Of those participants with Internet access,
60 percent were willing to pay $10 or more per year and
31 percent were willing to pay $50 or more per year for a
primary care Web-portal (e.g., with e-mail possibilities with
their physician). In the latter study, the participants did ex-
perience the intervention in contrast to that of Johnson et al.
(2006).

In the present study, no WTP differences between the
study conditions were found. This is in line with the findings
of Romé et al. (2010). Reasons for this lack of difference may
be the small sample size and the presence of risk assessment
and communication in both conditions. In previous a study, a
nurse practitioner determining CVD risk in both the control
and intervention condition of a randomized controlled trial
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nullified the intervention effect (16). Consequently, risk as-
sessment may not only influence the effect of the intervention
but also the participants’ WTP.

The behavior change program of this study was based
on SDT, a theory that recommends to design interventions
as autonomy-supportive contexts with choice possibilities
(11;19). This can influence the participants to become in-
trinsically motivated for behavior change. Participants could
choose their own intervention dose and delivery mode of
the coaching during the first intervention year. This self-
selected intervention dose led some participants to underuse
the program but was found to be significantly related to the
program’s effectiveness (13). The present study emphasizes
the importance of the intervention dose and showed that the
dose that participants received is associated with their WTP.

The strengths of the present study were that partici-
pants actually experienced the program and no scenarios
were used; the long duration of the program; the use of a
randomized controlled trial and the inclusion of a tailored
behavior change program using modern technologies. Weak-
nesses of the study were the small sample size and the fact
that the sample only included highly educated adults limits
the generalizability of the results.

Nevertheless, to our knowledge, the present study is the
first that examined the WTP for a CVD program including
a multiple behavior change program. The findings from the
present study give policy makers an idea about the WTP
of highly educated adults for health promotion programs. It
also indicates how much money a sponsor organization can
recover from the program’s participants. For the present in-
tervention, the mean yearly costs per participant, determined
for the first intervention year, equaled €136 and €568 for the
control and intervention condition, respectively (14). Thus,
participants of the control and intervention condition would
be willing to pay 55 percent and 19 percent of the actual pro-
gram costs, respectively. This information is valuable for the
development and implementation of future health promotion
interventions, certainly for their feasibility at societal level.
Future CBA studies could be performed to calculate the net
benefit of health promotion programs to aid the decision-
making process even further.

CONCLUSIONS

Cardiovascular disease (CVD) is a major cause of death
and disability worldwide. The objective of the present
study was to determine highly educated adults’ Willing-
ness To Pay (WTP) for CardioVascular Disease (CVD)
intervention programs of different intensities. Two study
conditions were compared to each other: (i) CVD
risk assessment/communication; (ii) CVD risk assess-
ment/communication + a tailored behavior change program.
One can conclude from the present study that, in general, peo-
ple are willing to pay the same amount of money, whether
a tailored behavior change program is additionally offered

or not. Nevertheless, the people that deliberately exposed
themselves more to the program’s components wanted to pay
significantly more than those who used a low program dose.
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