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Dengue vaccine acceptance and willingness to pay
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ABSTRACT
The introduction of new vaccines is accompanied by a variety of challenges. Among these, very important
ones concern the questions whether the public is willing to accept and willing to purchase the vaccine.
Here we discuss factors associated with these questions in the context of vaccines that are becoming
available against dengue virus infection. We reviewed published studies available from PubMed and
Embase, conducting a meta-analysis when possible and narrative review when the data did not qualify for
meta-analysis. We found that attitude toward vaccination and socioeconomic level had significant
associations with dengue vaccine acceptance. In addition, socioeconomic level, knowledge, attitude and
practice regarding dengue fever, having personally experienced dengue fever and vaccine price were
associated with willingness to pay for dengue vaccine. To improve acceptance and willingness to pay for
dengue vaccine, well-designed introduction programs that address the associated factors in a context-
specific manner are essential.
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Introduction

Dengue fever (DF), caused by infection with one or more sero-
types of dengue virus (DENV), is the most important mosquito-
borne viral disease in humans. It is a major international public
health concern, resulting in significant morbidity, mortality and
economic cost.1 Almost 50% of the world’s population live in
areas that are at risk of DENV infection.2 Globally, the average
cost per DF case is approximately US-$ 84.73, US-$ 70.10, US-$
51.16 and US-$ 12.94 for fatal cases, cases admitted to hospital,
ambulatory cases, and cases outside the healthcare sector, respec-
tively.3 A total annual global aggregate cost of DF in 2013 was
calculated as US-$ 8.9 billion (3.7–19.7 billion) or US-$ 1.56 per
capita, with aggregate costs amounting to US-$ 4,093 million for
non-fatal cases admitted to hospital, US-$ 2,987 million for
ambulatory cases, US-$ 752 million for cases outside the health-
care sector, and US-$ 1,055 million for fatal cases.3 The global,
annual disability adjusted life years lost by dengue amount to
approximately 700,000.2 Thus, DENV infection and DF is a con-
tinuing global threat and significant economic burden.

In the absence of an antiviral therapy, fluid therapy is the
only treatment for the management of DF.4 Vaccination is an
effective method to prevent certain infectious diseases and is
among the most important achievements of public health.5

However, DENV are difficult vaccine targets because they com-
prise 4 different serotypes. Nevertheless, an increasing number
of publications on different phases of dengue vaccine (DV)
studies have become available. For example, multiple phase II

randomized controlled trials to evaluate the immunogenicity
and safety of a DV from Sanofi Pasteur, the chimeric yellow
fever-dengue virus tetravalent vaccine (CYD-TDV), have been
conducted in Brazil, Colombia, Honduras, Mexico, Peru,
Puerto Rico, Singapore and Thailand.6 A meta-analysis study
to assess the safety of CYD-TDV found greater safety in the
CYD-TDV group than in the placebo group.7 Currently, 2
phase III trials for CYD-TDV have been completed in
Southeast Asia8 and Latin America,9 with reported efficacies of
56.5% and 60.8%, respectively. Assessments of long-term effi-
cacy and safety have also been completed for CYD-TDV in
Southeast Asia (Indonesia, Malaysia, Philippines, Thailand,
Vietnam) and Latin America (Colombia, Brazil, Honduras,
Mexico, Puerto Rico).10 In that study, which assessed the inci-
dence of hospitalization for virologically confirmed DF over
the first 25 months of 22,177 vaccinated participants and
11,089 controls, the efficacy of CYD-TDV against symptomatic
DENV infection was 65.6% (95% CI: 60.7–69.9) for children
under 9 y and 44.6% (95% CI: 31.6–55.0) for older
participants.10

In any vaccination program, new vaccines such as the ones
being developed and tested against DENV infection have the
potential to be accompanied by a variety of challenges. A cru-
cial question from several points of view is whether the public
is willing to accept and purchase the vaccine. Here we discuss
several factors associated with acceptance and willingness to
pay (WTP) for DV, based on our analysis of publications that
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are indexed in Pubmed and Embase (cut-off date for updates:
September 10, 2016).

Factors associated with dengue vaccine acceptance

Vaccine acceptance is an important predictor of the actual
acceptance of a given group or society toward the vaccine in
question. Vaccine acceptance is also a social tool that has an
important role for the start and continuation of the vaccination
program. It is defined as the timely acceptance of all recom-
mended vaccines according to the recommended schedule.11 So
far studies on vaccine acceptance toward DV are rare. Until
now, only 2 studies evaluating factors associated with DV
acceptance have been published.12,13 They identified socioeco-
nomic status (SES), knowledge, attitude and practice (KAP)
regarding dengue, attitude toward vaccination, and personal
experience of DF as factors that were correlated with DV
acceptance. Our meta-analysis of the data from these 2
studies12,13 (with a total of 1151 participants) reveals that poor
attitude toward vaccination (OR: 0.31, 95% CI: 0.13–0.71, P D
0.006) and low SES (OR: 0.57, 95% CI: 0.38–0.86, P D 0.007)
are associated with low DV acceptance. Other factors had no
association.

Attitude toward vaccination is an individual perspective
toward a vaccination program and correlated with vaccination
coverage rates.14 It is also associated with vaccine acceptance in
other infectious diseases like influenza,15 measles,16 rubella,16

and human papillomavirus.17 These results suggest that a soci-
ety with a good attitude toward vaccination tends to accept a
vaccine. Low SES was closely associated with low DV accep-
tance among community members. Similar findings were
obtained in the context of other infectious diseases including
human papillomavirus,18,19 influenza,20 and cholera.21 To
improve DV acceptance, DV introduction programs should
target populations with low SES. In addition, to achieve high

DV coverage in the future, the provision of partially or fully
subsidized vaccines will be necessary.

Factors associated with willingness to pay for dengue
vaccine

The data from previous studies13,22-24 did not qualify for meta-
analysis, but their review yielded the following. The associa-
tions of 12 factors and WTP for DV were evaluated in studies
conducted in Colombia,22 Indonesia,13,24 the Philippines,23

Thailand,22 and Vietnam.22 The factors included attitude
toward vaccination, KAP regarding DF, knowledge regarding
DENV, SES, personal experience of DF, knowing someone (or
having a family member) who had had DF, price of DV, and
previous vaccine purchase. Of these, preventive practice against
dengue,22-24 attitude toward DF,24 knowledge of DF,13,22 knowl-
edge of DENV,12 SES,13,23 personal experience with DF,22 and
DV price23 were associated with WTP for DV. Other factors
had no significant association with WTP for DV.

Willingness to pay for a vaccine is a parameter that reflects
the demand of society for a vaccine. Studies on the WTP for
DV are still very limited and the associated factors so far com-
parable with those identified in the context of other infectious
diseases. For example, in the context of 3 hypothetical malaria
vaccines in Nigeria, WTP was influenced by vaccine price,
SES, and experienced illness among community members.25 A
study in the Philippines showed that the WTP for a dog rabies
vaccine was influenced by vaccine price, SES, and knowledge
about rabies.26 Another study also found that vaccine price,
knowledge, and SES were the predictors for WTP for vaccina-
tion, in this case against tick-borne encephalitis in Sweden.27

In the context of human papillomavirus vaccine, a study in
Nigeria found that vaccine price and experienced illness influ-
enced WTP.28 In Thailand, analyses of interviews with 2693
respondents demonstrated that attitude toward vaccination,
knowledge, history of receiving vaccination, and educational

Figure 1. Correlation model between socioeconomic status, knowledge on dengue fever, attitude toward dengue fever, practice on dengue prevention, attitude toward
vaccination, dengue vaccine acceptance and willingness to pay for dengue vaccine.
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level influenced the WTP for an influenza vaccine.29 Collec-
tively, these findings reveal consistent factors associated with
WTP for DV and other vaccines.

Correlations among associated factors

Our group has conducted a range of studies on the KAP
regarding DF, attitude toward dengue vaccination, DV accep-
tance and WTP for DV.12,24,30,31 From these studies, we formu-
late the comprehensive correlation among continuous variables
and variables that are correlated with DV acceptance and WTP
for DV. Some factors associated with these are shown in
Figure 1. However, a Confirmatory Factor Analysis is impor-
tant to re-test this relationship model, and an Exploratory Fac-
tor Analysis with Principal Component Analysis could be
important to construct alternative relationship models among
variables. Nevertheless, our proposed model interestingly sug-
gests that knowledge has no significant correlation with DV
acceptance. Previous studies on dengue13 and other diseases32-
36 also found that good knowledge regarding the disease was
not associated with vaccine acceptance. Our model confirms
that there is a robust correlation between attitude toward DF
and DV acceptance. This is also supported by a study that had
been conducted in Bandung, Indonesia.13

Designing dengue vaccine introduction programs

Our study indicates that increasing the understanding of a dis-
ease among community members without improving their atti-
tude does not improve vaccine acceptance. Therefore, any
dengue prevention program should be designed to not only
increase the knowledge of community members on dengue but
also to improve their attitude toward DF and vaccination. In
addition, regarding WTP, our study reveals that the KAP
regarding dengue are positively associated with the WTP for
DV. Strategies that improve knowledge and positive attitude
regarding dengue may therefore also improve the acceptance
and the WTP for DV.

A study in Thailand found that the use of a health education
video increased both knowledge and attitude toward vaccina-
tion, having a significant impact on acceptance and WTP for
an influenza vaccine.29 Such strategy could be implemented in
dengue hyper-endemic areas of Indonesia to increase the
acceptance and WTP for DV among community members,
especially parents. However, as this strategy might be costly,
the information included should be selective. Based on our
findings, information on DENV transmission and its preven-
tion should be designed as the core information while that on
specific signs and symptoms of DF could be supplementary.24

In addition, it will be essential to also include information that
enables participants to improve their attitude and awareness,
and to change their perception of DENV and DF in order to
change the vaccination behavior.27

Such programs should be delivered by people who are
trusted in the communities. In the context of Aceh, and Indo-
nesia in general, healthcare professionals (nurses and doctors)
and religious leaders are probably the most trusted individuals.
Involving all of them should follow participation in program-
and vaccine-specific training with subsequent recommendation

or certification from trusted government authorities such as the
Ministry of Health and the Provincial Health Office. Various
studies have shown that trust is one of the most important fac-
tors for the success of any vaccination program,27,37-40 and that
receiving vaccination advice from medical personnel was asso-
ciated with a higher acceptance40 and better WTP for a
vaccine.29 This reinforces the critical role of trusted individuals
in the delivery of DV information and their involvement in
future DV introduction programs. Furthermore, because deci-
sion-making processes regarding vaccination are complex and
multidimensional, introduction programs should be able to
(a) minimize specific barriers to vaccination such as fear of side
effects; (b) moderate or adjust beliefs and expectations regard-
ing the efficacy and usefulness of the vaccine, toward evidence-
based levels; and (c) minimize any distrust and perceived
religious barriers.

Conclusions

Specific factors are associated with DV acceptance and WTP
for DV. Attitude toward vaccination and SES are associated
with both acceptance and WTP for DV. In addition, knowledge
and practice regarding DF, having personally experienced DF,
and DV price are also associated with the WTP for DV. To
improve DV acceptance (and WTP), well-prepared introduc-
tion programs for DV that address the associated factors in a
context-specific manner are essential to increase vaccine
coverage.
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