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ABSTRACT

Vaccination strategies are being considered as a part of dengue prevention programs in endemic coun-
tries. To accelerate the introduction of dengue vaccine into the public sector program and private markets,
understanding the private economic benefits of a dengue vaccine is therefore essential. The aim of this
study was to assess the willingness to pay (WTP) for a dengue vaccine among community members
in Indonesia and its associated explanatory variables. A community-based, cross-sectional survey was
conducted in nine regencies of Aceh province, Indonesia, from November 2014 to March 2015. A pre-
tested validated questionnaire was used to facilitate the interviews. To assess the explanatory variables
influencing participants’ WTP for a dengue vaccine, a linear regression analysis was employed. We inter-
viewed 677 healthy community members; 476 participants (87.5% of the total) were included in the final
analysis. An average individual was willing to pay around US-$ 4 (mean: US-$ 4.04; median: US-$3.97) for
a dengue vaccine. Our final multivariate model revealed that working as a civil servant, living in the city,
and having good knowledge on dengue viruses, a good attitude towards dengue, and good preventive
practice against dengue virus infection were associated with a higher WTP (P<0.05). Our model sug-
gests that marketing efforts should be directed to community members who are working in the suburbs
especially as farmers. In addition, the results of our study underscore the need for low-cost quality vac-
cines, public sector subsidies for vaccinations, and intensifying efforts to further educate and encourage
households regarding other dengue preventive measures, using trusted individuals as facilitators.

© 2016 Elsevier B.V. All rights reserved.

1. Introduction

Dengue, an acute mosquito-borne viral infection, is rapidly
spreading in all WHO regions with approximately 390 million new

* Corresponding author at: Medical Research Unit, School of Medicine, Syiah Kuala infections annually and 96 million symptomatic cases ranging from
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mild dengue fever (DF) to dengue hemorrhagic fever (DHF) and

E-mail address: harapan@unsyiah.ac.id (H. Harapan).

http://dx.doi.org/10.1016/j.actatropica.2016.11.035
0001-706X/© 2016 Elsevier B.V. All rights reserved.


dx.doi.org/10.1016/j.actatropica.2016.11.035
http://www.sciencedirect.com/science/journal/0001706X
http://www.elsevier.com/locate/actatropica
http://crossmark.crossref.org/dialog/?doi=10.1016/j.actatropica.2016.11.035&domain=pdf
mailto:harapan@unsyiah.ac.id
dx.doi.org/10.1016/j.actatropica.2016.11.035
https://www.researchgate.net/profile/Harapan_Harapan?el=1_x_100&enrichId=rgreq-62d81263501c80e0ffbc79670d91cbba-XXX&enrichSource=Y292ZXJQYWdlOzMxMTA4ODc0OTtBUzo0MzY4NTQ3MjcxNTU3MTJAMTQ4MTE2NTY5MTI3Ng==
https://www.researchgate.net/profile/Ulrich_Kuch?el=1_x_100&enrichId=rgreq-62d81263501c80e0ffbc79670d91cbba-XXX&enrichSource=Y292ZXJQYWdlOzMxMTA4ODc0OTtBUzo0MzY4NTQ3MjcxNTU3MTJAMTQ4MTE2NTY5MTI3Ng==
https://www.researchgate.net/profile/Setia_Pramana?el=1_x_100&enrichId=rgreq-62d81263501c80e0ffbc79670d91cbba-XXX&enrichSource=Y292ZXJQYWdlOzMxMTA4ODc0OTtBUzo0MzY4NTQ3MjcxNTU3MTJAMTQ4MTE2NTY5MTI3Ng==
https://www.researchgate.net/profile/Tedjo_Sasmono?el=1_x_100&enrichId=rgreq-62d81263501c80e0ffbc79670d91cbba-XXX&enrichSource=Y292ZXJQYWdlOzMxMTA4ODc0OTtBUzo0MzY4NTQ3MjcxNTU3MTJAMTQ4MTE2NTY5MTI3Ng==
https://www.researchgate.net/profile/Ade_Oktiviyari2?el=1_x_100&enrichId=rgreq-62d81263501c80e0ffbc79670d91cbba-XXX&enrichSource=Y292ZXJQYWdlOzMxMTA4ODc0OTtBUzo0MzY4NTQ3MjcxNTU3MTJAMTQ4MTE2NTY5MTI3Ng==
https://www.researchgate.net/profile/Samsul_Anwar2?el=1_x_100&enrichId=rgreq-62d81263501c80e0ffbc79670d91cbba-XXX&enrichSource=Y292ZXJQYWdlOzMxMTA4ODc0OTtBUzo0MzY4NTQ3MjcxNTU3MTJAMTQ4MTE2NTY5MTI3Ng==
https://www.researchgate.net/profile/Allison_Imrie?el=1_x_100&enrichId=rgreq-62d81263501c80e0ffbc79670d91cbba-XXX&enrichSource=Y292ZXJQYWdlOzMxMTA4ODc0OTtBUzo0MzY4NTQ3MjcxNTU3MTJAMTQ4MTE2NTY5MTI3Ng==

250 H. Harapan et al. / Acta Tropica 166 (2017) 249-256

dengue shock syndrome (DSS) (Bhatt et al., 2013). Approximately
half of the world’s population is at risk of dengue infection, and
about 70% of those at risk live in Southeast Asia and the Western
Pacific region (Shepard et al., 2013). Within this region, Indonesia
is the biggest country where dengue infection is prevalent. In the
last 45 years, the incidence of registered dengue cases in Indonesia
has rapidly increased from 0.05 to approximately 40 per 100,000
population (Karyanti et al., 2014).

The observed upward trend of reported dengue cases in
Indonesia indicates, in part, that the dengue prevention and control
programs in place have not been effective, or not effective enough,
to reduce the number of dengue infections. Recently, a new dengue
vaccine has been approved in some countries and vaccination has
been considered as a part of the dengue prevention programs of
endemic countries. However, the current lack of assessments of
the economic and public acceptance of a dengue vaccine may cast
uncertainty on the adoption of dengue vaccination strategies in
certain regions, especially in middle-income countries (Lee et al.,
2015). Middle-income countries such as Indonesia generally face
hard decision making on whether and how to incorporate new and
potentially expensive vaccines within their budget-constrained
national vaccination programs (Hadisoemarto and Castro, 2013).
Therefore, understanding the private economic benefits of poten-
tial dengue vaccines is necessary for an accelerated introduction
of dengue vaccine into the public sector program and private
markets.

So far, three studies regarding the willingness to pay (WTP) for
dengue vaccine have been published (Hadisoemarto and Castro,
2013; Lee et al., 2015; Palanca-Tan, 2008); one of these was
conducted in Bandung, Java Island, Indonesia (Hadisoemarto and
Castro, 2013). As the cultural and economic backgrounds of that
setting differ from those of other populations outside of Java
[sland, it is important to also assess the WTP among people from
other backgrounds in Indonesia. Aceh is one of the regions in
Indonesia where dengue infection is hyperendemic and the number
of cases has risen significantly especially following the earthquake
and tsunami disaster of 2004. This study sought to assess the
WTP for a dengue vaccine and its associated modifiable deter-
minants of community members in Aceh, Indonesia in order to
generate recommendations for policy makers in dengue endemic
areas.

2. Methods
2.1. Study site, sampling procedure and sample size

The study presented in this paper was conducted in nine regen-
cies in Aceh province, Indonesia. Aceh comprises predominantly
rural areas located in the north of Sumatra Island in the western-
most part of the Indonesian archipelago. It was the most severely
affected area during the earthquake and tsunami disaster of 26
December 2004. The incidence of registered dengue cases in Aceh
increased significantly from 2.76 per 100,000 population in 2003 to
46.66 per 100,000 in 2014 (Depkes RI, 2012; Kemenkes RI, 2015). A
report by the Provincial Health Office indicated that the total num-
ber of registered dengue cases in Aceh was 2208 in 2014 (Provincial
Health Office, 2015). Aceh has 23 regencies (Kabupaten/Kotamadya)
with an estimated population of 4,906,800 in 2014 (BPS, 2015). To
represent the population, nine regencies were randomly selected
(Aceh Tengah, Aceh Besar, Aceh Utara, Aceh Singkil, Aceh Selatan,
Aceh Timur, Aceh Tamiang, Langsa and Sabang). As a minimal sam-
ple size, 385 participants were required based on the following
assumptions: (a) 50% vaccine acceptability rate; (b) 5% margin of
error; and (c¢) 95% confidence level. The participants were selected
based on a judgmental sampling method.

2.2. Study design and instruments

To assess the WTP for a dengue vaccine and its potential
explanatory variables, a cross-sectional survey of communities was
conducted from November 2014 to March 2015. To facilitate the
interviews, a set of questionnaires adopted from previous stud-
ies was used (Abdullah et al.,, 2013; Dhimal et al., 2014; Filmer
and Pritchett, 1999; Hadisoemarto and Castro, 2013). The ques-
tionnaires had been developed to measure participants’ WTP for
a dengue vaccine and to collect information on their demographic
background, economic status, history of past episodes of DF, knowl-
edge, attitude and practice (KAP) regarding dengue, and attitude
towards vaccination practice. To validate the research instrument,
a pilot study to assess the reliability of the questionnaires was con-
ducted in two regencies of Aceh province (Aceh Barat Daya and
Aceh Pidie Jaya) prior to the survey. The reliability of question-
naires for the KAP domain and other domains used in this study
was reported elsewhere (Harapan et al., 2016a).

2.3. Study variables

2.3.1. Response variable

To assess the WTP for a dengue vaccine, it was hypothesized that
a safe and fully protective dengue vaccine against dengue viruses
was available. To determine the amount of money that participants
would be willing to pay for a dengue vaccine, a list of dengue vaccine
prices was provided in interval (the median: free; 10,000; 17,500;
37,500; 62,500; 87,500; 150,000 and 200,000 Indonesian Rupiah
[IDR], equivalent to US-$0.73,1.28,2.75,4.58,6.41,11.00 and 14.66,
using a May 2016 exchange rate). For the analysis presented in
this article, the median of the intervals and US-$ values were used.
The participants were asked to answer whether they were “very
likely”, “likely”, “undecided”, “unlikely” or “very unlikely” to buy
the vaccine at each particular price, in an ascending manner. This
technique was a modification of the model proposed previously
(Blomquist et al., 2009). If the participant refused to accept the free
dengue vaccine, the interview was terminated. If the participant
accepted the dengue vaccine and was willing to pay the lowest
price (US-$ 0.73), the price was then increased until the participant
was no longer willing to pay, i.e., “unlikely” or “very unlikely” as
answer were reached. The WTP was defined as the highest accepted
price, i.e., the highest price the participants said they were still “very
likely” or “likely” willing to pay.

2.3.2. Explanatory variables
a Demographic data and personal history of past dengue fever

The basic demographic background such as age, gender, edu-
cational attainment, type of occupation, marital status, monthly
income and type of residence were collected. The date of birth was
recorded and converted into actual age. The educational attainment
was defined as the highest level of formal education completed.
Five general types of occupation were assigned to classify occu-
pation based on the main job of the participants: (1) farmer; (2)
civil servant; (3) private sector employee; (4) entrepreneur (owned
a small-scale business, or traders in the market) and (5) student
or university student. Monthly income was defined as the aver-
age amount of money earned by participants each month. Type
of residence was divided into city (located in the capital city of a
district [kecamatan] or regency [kabupaten]) and suburb (located
in the villages [desa]). Inhabitants of the cities mostly worked as
civil servants, in the market or had their own small business while
inhabitants of the suburbs mostly worked as farmers. In addition,
the participants’ history of previous episodes of DF, and having
family members who had suffered from DF, were also collected.
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b Economic status

To collect data on their economic status, fifteen household assets
owned by participants such as electronic devices, motorcycle, car,
and characteristics of the house were recorded. The full list of
these household assets was published elsewhere (Harapan et al.,
2016a,b). The ownership of these assets was used to construct an
asset index based on Principal Component Analysis (PCA) (Filmer
and Pritchett, 1999).

¢ Knowledge, attitude and practice regarding dengue

A set of questionnaires was adapted from previous studies
(Abdullah et al., 2013; Dhimal et al., 2014; Hadisoemarto and
Castro, 2013) and used to assess KAP domain regarding dengue.
The knowledge domain was divided into two parts: knowledge
regarding dengue viruses (transmission, vector and prevention)
and knowledge regarding DF (signs and symptoms of DF) with 15
and 13 questions, respectively. The possible responses to all ques-
tions within the knowledge domain were “yes” or “no.” Each valid
response was given a score of one, whereas an incorrect response
was given a score of zero. To measure the attitude domain, the
participants were asked to respond to the 15 attitude questions or
statements related to dengue, on a five-point Likert-like scale rang-
ing from “strongly agree” to “strongly disagree”. A score of one to
five could be achieved for each statement. To measure the practice
domain, the participants were asked 16 questions related to mea-
sures they were taking to eliminate mosquito breeding sites and
to prevent mosquito-man contact. Each valid response was given
a score of one, whereas an incorrect response was given a score of
zero. For each of the KAP domains presented, a higher score indi-
cated a better knowledge, a more positive attitude and a better
preventive practice, respectively.

d Attitude towards vaccination practice

Five statements related to vaccine safety and benefits and
practices related to vaccination, modified from a previous study
(Hadisoemarto and Castro, 2013), were used to measure the atti-
tude towards vaccination practice. The possible responses were
recorded on a five-point Likert-type scale ranging from “strongly
agree” to “strongly disagree.” A score of one to five could be received
for each statement with higher scores indicating a more positive
attitude.

2.4. Ethical considerations

Ethical approval for this study was obtained from the Ethi-
cal Clearance Committee of the School of Medicine, Syiah Kuala
University, Banda Aceh, Indonesia. Participation in this study
was voluntary, and participants received no incentive. Written
informed consent was obtained from all participants prior to enrol-
ment.

2.5. Statistical analysis

The scores for the KAP regarding dengue and for attitude
towards vaccination practice were computed as the sum of the
response scores within each domain. Additive scale scores ranged
from 0to 28, 15 to 75 and 0 to 16 for the KAP domains, respectively,
and from 5 to 25 for attitude toward vaccination practice. For sta-
tistical analysis, the level of these domains was dichotomized into
“good” and “poor” based on an 80% cut-off point from the possible
maximum score.

The asset index for economic status was calculated based on
PCA (Filmer and Pritchett, 1999) which summarized the informa-

tion contained in asset variables to a smaller number of mutually
orthogonal components of the data. The first principal component
captured the most common variation among them and was used
as the index of the underlying variables. The asset index (the first
principal) was then used to classify the economic status into five
quintiles: the 1st quintile representing the poorest and the 5th
quintile representing the least poor. The first principal explained
21.99% of the variance of the data.

To assess the explanatory variables influencing participants’
WTP for a dengue vaccine, a linear regression analysis was
employed. This analysis is widely accepted and has been used in
previous studies in the context of different vaccines (Birhane et al.,
2016; Hansen et al., 2013; Sauerborn et al., 2005). Several stages
were conducted prior to a final multivariate linear regression anal-
ysis. First, diagnostic procedures were performed to check how well
the data met the linear regression assumptions using the multivari-
ate model. Variance Inflation Factor (VIF) (O’Brien, 2007), Lagrange
multiplier test (Breusch, 1978), Glejser test (Glejser, 1969) and
Kolmogorov-Smirnov test (Yap and Sim, 2011) were used to assess
the multicollinearity, autocorrelation, heteroscedasticity and nor-
mality assumption, respectively. A VIF lower than 10 and tolerance
value (1/VIF) of greater than 0.1 were used as a cut-off point to
indicate that there was no multicollinearity between variables. A
p-value greater than 0.05 in the Lagrange multiplier, Glejser, and
Kolmogorov-Smirnov tests was used as a cut-off point to indicate
that there was no autocorrelation and heteroscedasticity, and to
indicate normal distribution of residuals, respectively. Our initial
diagnostic step indicated that the data violated two linear regres-
sion assumptions: the heteroscedasticity and normality.

Second, since the data violated two linear regression assump-
tions, an attempt to attain the validity of these assumptions was
made using a function of natural logarithm (Ln) transformation of
WTP values. After transformation, we found that our new multivari-
ate model met all assumptions. The VIF scores ranged from 1.130 to
5.408 and the tolerance scores from 0.185 to 0.888 indicating that
no multicollinearity was observed between the explanatory vari-
ables. None of the p-values for Lagrange multiplier or Glejser tests
were lower than 0.05 and therefore no autocorrelation and het-
eroscedasticity existed. In addition, a p-value of 0.078 was found in
the Kolmogorov-Smirnov test indicating a normal distribution of
residuals.

Third, we examined the relation between the explanatory vari-
ables and transformed WTP using the new multivariate linear
regression model. Because this study was an exploratory study, all
explanatory variables that were significant at P<0.25 in the initial
multivariate linear regression model were retained and included
in the final linear regression model. The P<0.25 cut-off point
was used as proposed previously (Dhimal et al., 2014; Koenraadt
et al., 2006). Two-step linear regression analysis was used to
ensure that all important explanatory variables were included in
the final model. The coefficient and its corresponding 95% confi-
dence interval (95% CI) and the direction of the linear association
between explanatory and response variable were determined from
the transformed model. In addition, the association between an
explanatory and response variable was interpreted in relation to
one of the categories designated as reference category. In our
model, each predicted value of Ln WTP is in natural log scale and
should follow a normal distribution.

Finally, the mean estimated WTP in US-$ and its 95% CI were

calculated as Exp XB + 6/2) where the B and 6° were estimated

regression coefficients and the mean squared error (MSE) of the
multivariate regression model, respectively (Feng et al., 2014). For
instance, for the final multivariate model, the mean estimated WTP
in US-$ for participants who had good attitude towards vaccina-
tion practice was Exp (0.249 + (1.097/2) ) =US-$2.21. All analyses
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Fig. 1. Relationship between the presented price and proportion of participant who
are willing to pay a dengue vaccine in Aceh, Indonesia.

were performed using Statistical Package for the Social Sciences
software (SPSS for Windows, Version 15, Chicago, USA).

3. Results
3.1. Willingness to pay for a dengue vaccine

Data of 544 participants who provided complete information
were included for analysis. The characteristics of the participants
are presented in Table 1. We found that 509 participants were will-
ing to accept a dengue vaccine, i.e., 6.4% (35/544) of the participants
were unwilling to accept a dengue vaccine even if the vaccine was
provided for free. In addition, 6.1% (33/544) stated that they would
accept the vaccine only if it was provided for free. Therefore, only
476 participants (87.5% of those with complete data) who were
willing to pay for a dengue vaccine were included in the final anal-
ysis.

The mean and median amounts of money the participants
were willing to pay for a dengue vaccine were US-$ 4.04 (95% CI:
3.86-4.23) and US-$ 3.97 (95% CI: 3.74-4.23), respectively. Our J-
shaped distribution revealed that more than 93.5% (509/544) of the
total participants were willing to accept a dengue vaccine when it
was provided for free (Fig. 1). This percentage started to decrease to
approximately 87.5% (476/544) as the vaccine price went to US-$
0.73, and decreased constantly to 58.45% and 32.90% for US-$ 2.75
and US-$ 11.00, respectively. At the highest price provided (US-$
14.66),29.77% (162/544) of the participants were still willing to pay
for the dengue vaccine.

3.2. Factors associated with the willingness to pay for a dengue
vaccine

The initial linear regression model revealed that age, gender,
occupation, type of residence, having a personal history of DF,
economic status, knowledge of dengue viruses, knowledge of DF,
attitude towards dengue and preventive practice against dengue
were to some degree associated with the WTP (P<0.25)(Table 2). As
this study was an exploratory study, all these explanatory variables
were included in the final linear regression model.

Our final multivariate model revealed that occupation, type of
residence, knowledge of dengue viruses, attitude towards dengue,
and preventive practice against dengue were strongly associated
with the WTP (P<0.05) (Table 3). Participants who were working
as civil servants and those living in the city had a higher WTP com-
pared to farmers, entrepreneurs and private employees and those
living in suburbs (higher approximately US-$ 2.66 and US-$ 2.76,
respectively). In addition, participants who had good knowledge of
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Table 1
Descriptive statistics of study respondents (N =544).
Variable N (%)
Age group (year)
17-29 266 (48.9)
30-44 198 (36.4)
45-59 72(13.2)
60-84 8(1.5)
Sex
Male 168 (30.9)
Female 376 (69.1)
Education
Primary school 57 (10.5)
Junior high school 32(5.9)
Senior high school 213(39.2)
Diploma 106 (19.5)
University graduate 136 (25.0)
Occupation
Farmer 110(20.2)
Civil servant 144 (26.5)
Private employee 71(13.1)
Entrepreneur 105(19.3)
Student/university student 114 (21.0)
Marital status
Unmarried 205 (37.7)
Married 319(58.6)
Widowed 20(3.7)
Monthly income (Indonesian Rupiah)
<1 million 276 (50.7)
1 — <2 million 115(21.1)
2 — <3 million 86 (15.8)
>3 million 67 (12.3)
Type of residence
Suburb 387 (71.1)
City 157 (28.9)
Having family member(s) who suffered from dengue fever
Yes 108 (19.9)
No 436 (80.1)
Having personally experienced dengue fever
Yes 48 (8.8)
No 496 (91.2)
Economic status
Poorest quintile 107 (19.7)
2nd 110(20.2)
3rd 109 (20.0)
4th 111(20.4)
Richest quintile 107 (19.7)
Knowledge of dengue viruses
Poor 279 (51.3)
Good 265 (48.7)
Knowledge of dengue fever
Poor 352(64.7)
Good 192 (35.3)
Attitude towards dengue
Poor 394 (72.4)
Good 150 (27.6)
Preventive practice against dengue
Poor 366 (67.3)
Good 178 (32.7)
Attitude towards vaccination practice
Poor 441 (81.1)
Good 103 (18.9)

dengue viruses, good attitude towards dengue and good preven-
tive practice against dengue also had a higher WTP approximately
US-$2.18 [95% CI: 0.12-4.23], US-$ 2.43 [0.37-4.48] and US-$ 2.18
[0.12-4.23], respectively compared to reference group. Age, sex,
having a personal history of DF, economic status, knowledge of
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Table 2
Factors associated with the willingness to pay for a dengue vaccine (N=476).
Parameter Unstandardized coefficients US-$ estimate P-value
B 95% Cl of B SE Mean 95% CI
Lower Upper Lower Upper
Intercept 0.694 0.084 1.303 0310 3.484 1.415 5.554 0.026
Age (18-29 years)

30-44 -0.230 -0.525 0.064 0.150 1.383 -0.687 3.452 0.125

45-59 —0.001 -0.397 0.395 0.202 1.739 -0.330 3.809 0.996

60-84 0.215 —-0.608 1.038 0.419 2.158 0.089 4.228 0.608
Sex (Male)

Female 0.160 —-0.059 0.380 0.112 2.044 -0.025 4113 0.152
Education (Primary school)

Junior high school -0.171 —0.687 0.345 0.262 1.468 —0.602 3.537 0.516

Senior high school 0.011 -0.413 0.434 0.216 1.760 -0.309 3.829 0.960

Diploma —-0.011 -0.505 0.483 0.251 1.722 —-0.348 3.791 0.965

University graduate 0.272 -0.230 0.775 0.256 2.286 0.217 4.356 0.287
Occupation (Farmer)

Civil servant 0.436 —-0.006 0.878 0.225 2.693 0.624 4.763 0.053

Private employee 0.164 -0.310 0.638 0.241 2.051 -0.018 4.120 0.497

Entrepreneur 0.197 -0.167 0.562 0.186 2121 0.052 4.191 0.288

Student/university student 0.365 -0.094 0.824 0.234 2.508 0.439 4,578 0.119
Marital status (Unmarried)

Married -0.118 -0.425 0.189 0.156 1.548 -0.522 3.617 0.451

Widowed -0.232 -0.818 0.353 0.298 1.380 -0.689 3.449 0.436
Monthly income (<1 million IDR)

1-<2 million IDR 0.070 -0.206 0.347 0.141 1.868 -0.201 3.938 0.617

2- <3 million IDR 0.024 -0.335 0.383 0.183 1.783 —-0.286 3.853 0.895

>3 million IDR 0.193 —-0.238 0.624 0.219 2.112 0.042 4.181 0.380
Type of residence (Suburb)

City 0.442 0.206 0.677 0.120 2.708 0.638 4.777 0.000
Having family member(s) who suffered from dengue —0.061 -0.332 0.209 0.137 1.637 -0.432 3.707 0.655
Having personally experienced dengue fever 0.262 -0.127 0.650 0.198 2.262 0.192 4.331 0.186
Economic status (Poorest quintile)

2nd -0.110 -0.439 0.220 0.168 1.560 -0.509 3.630 0.514

3rd —0.248 —-0.586 0.089 0.172 1.358 -0.711 3.428 0.149

4th -0.219 —-0.569 0.130 0.178 1.398 -0.671 3.467 0.218

Richest quintile -0.326 -0.711 0.059 0.196 1.257 -0.813 3.326 0.097
Good knowledge of dengue viruses 0.184 -0.036 0.403 0.112 2.092 0.022 4.161 0.101
Good knowledge of dengue fever -0.124 -0.336 0.087 0.108 1.538 -0.532 3.607 0.248
Good attitude towards dengue 0.306 0.064 0.549 0.123 2.365 0.296 4434 0.013
Good preventive practice against dengue 0.225 0.012 0.438 0.108 2.180 0.110 4.249 0.039
Good attitude towards vaccination practice 0.234 —-0.051 0.518 0.145 2.199 0.130 4,268 0.107
Mean squared error (MSE) 1.109
Fvalue 3.931(P<0.001)

R? 0.209

CI: confidence interval.
IDR: Indonesian rupiah.
US-$: United States dollar.
SE: standard error.

DF and attitude towards vaccination practice had no significant
association with the WTP.

4. Discussion

This study was conducted to assess the WTP for a hypotheti-
cal dengue vaccine and its associated determinants among healthy
community members in nine regencies of Aceh province, Indonesia.
The mean amount participants of our study were willing to pay was
US-$4.04. A higher WTP was positively associated with living in the
city, working as a civil servant, and having a good knowledge on
dengue viruses, a good attitude towards dengue and good preven-
tive practice against dengue. These findings are comparable with
those from previous studies in Bandung, Indonesia (Hadisoemarto
and Castro, 2013), the Philippines (Palanca-Tan, 2008), Vietnam,
Thailand and Colombia (Lee et al., 2015). We were surprised to see

that the mean WTP and the percentage of participants willing to pay
the highest vaccine price were higher in Aceh than in the econom-
ically more prosperous city of Bandung (Hadisoemarto and Castro,
2013). However, the WTP in Aceh was lower than in the Philippines
(Palanca-Tan, 2008), Vietnam, Thailand and Colombia (Lee et al.,
2015). It seems that these differences are not directly influenced by
the per capita Gross Domestic Product (GDP) of the regions (BPS,
2016) or per capita GDP of these countries (World Bank, 2016) but
rather by the direct income of the households. Although our study
indicated that monthly income and economic status had no associ-
ation with WTP, a previous study reported that household income
was one of the most important determinants of a higher WTP (Lee
et al., 2015). Comparisons across these studies are however dif-
ficult because they used different hypothetical scenarios (e.g., of
vaccine effectiveness, protection time, dose, administration proce-
dure) and different vaccine prices because the exact price was not
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Table 3
Final model of factors associated with the willingness to pay for a dengue vaccine (N=476).
Parameter Unstandardized coefficients US-$ estimate P-value
B 95% Cl of B SE Mean 95% CI
Lower Upper Lower Upper
Intercept 0.653 0.253 1.053 0.204 3.324 1.267 5.382 0.001
Age (Other age groups)

30-44 -0.290 -0.509 -0.072 0.111 1.294 -0.763 3.351 0.009
Sex (Male)

Female 0.136 -0.072 0.345 0.106 1.982 -0.075 4.040 0.199
Occupation (Farmer, entrepreneur, private employee)

Civil servant 0.433 0.195 0.671 0.121 2.667 0.610 4.724 0.000

Student/university student 0.229 -0.037 0.496 0.136 2.176 0.118 4233 0.091
Type of residence (Suburb)

City 0.469 0.246 0.693 0.114 2.766 0.708 4.823 0.000
Having personally experienced dengue fever 0.202 -0.143 0.548 0.176 2.118 0.060 4175 0.251
Economic status (Poorest and 2nd quintile)

3rd —0.248 —0.586 0.089 0.172 1.358 -0.711 3428 0.149

4th -0.115 -0.384 0.154 0.137 1.543 -0.515 3.601 0.402

Richest quintile —0.086 —0.351 0.178 0.135 1.587 -0.471 3.644 0.522
Good knowledge of dengue viruses 0.231 0.025 0.437 0.105 2.180 0.122 4.237 0.028
Good knowledge of dengue fever -0.114 -0.318 0.089 0.104 1.543 -0.515 3.600 0.271
Good attitude towards dengue 0.340 0.105 0.576 0.120 2431 0.374 4488 0.005
Good preventive practice against dengue 0.232 0.024 0.440 0.106 2.182 0.124 4.239 0.029
Good attitude towards vaccination practice 0.249 -0.028 0.526 0.141 2.218 0.161 4276 0.078
Mean squared error (MSE) 1.097

F value 7.727 (P<0.001)
R? 0.190

CI: confidence interval.
US-$: United States dollar.
SE: standard error.

known when the studies were conducted. In addition, the cultural
and social backgrounds of respondents could also influence their
WTP.

Our study revealed that neither age, gender, educational attain-
ment, marital status, monthly income, personal history of DF nor
economic status had an association with the WTP of participants.
In a dengue vaccination context, previous studies also found that
age (Palanca-Tan, 2008; Lee et al., 2015), gender (Hadisoemarto
and Castro, 2013; Palanca-Tan, 2008), educational attainment
(Hadisoemarto and Castro, 2013; Lee etal.,2015), knowing a person
who had had DF (Hadisoemarto and Castro, 2013; Lee et al., 2015),
or having family members who had suffered from DF (Palanca-Tan,
2008) had no or no consistent association with WTP. The summary
of the factors and their association with WTP for a dengue vac-
cine are presented in Table 4. In other vaccination contexts, age
(Sauerborn et al., 2005; Slunge, 2015; Udezi et al., 2010), gender
(Birhane et al., 2016; Udezi et al., 2010), marital status (Sauerborn
et al.,, 2005; Udezi et al., 2010), educational attainment (Sauerborn
et al., 2005; Slunge, 2015; Udezi et al., 2010;), or a history of pre-
vious infection (Hou et al., 2014; Udezi et al., 2010) had no or no
consistent effect on WTP, either.

Interestingly, there was no association between the monthly
income or economic status and the WTP of our study population. In
previous studies, per capita income and economic status had posi-
tive associations with the WTP for a dengue vaccine (Hadisoemarto
and Castro, 2013; Lee et al., 2015; Palanca-Tan, 2008) or other vac-
cines (Birhane et al., 2016; Sauerborn et al., 2005; Slunge, 2015)
indicating that individuals with a higher income can afford a more
expensive vaccine. However, a study on a hypothetical malaria
vaccine in Nigeria found income to be negatively associated with
the WTP for this vaccine (Udezi et al., 2010). There are, at least
two possible explanations for these observations. First, the socio-
economic variables might behave differently across countries due

to the diverse contexts of specific local situations. Second, these
findings might be due to the high proportion of participants stat-
ing their WTP the highest vaccine price in the list (Fig. 1), possibly
because this price was still substantially lower than the WTP of
those participants.

As expected, we found participants working as civil servants
and living in the cities to have a higher WTP compared to those
working as farmers and living in the suburbs. Previous studies
found that employment status was not associated with the WTP
for other vaccines (Birhane et al., 2016; Hou et al., 2014; Udezi
et al., 2010), possibly because the local situations are different. It
should be noted that we found no difference in WTP between farm-
ers and participants with other types of occupation, except civil
servants. In the context of Aceh and Indonesia in general, civil ser-
vants (i.e., individuals working in the government sectors) have a
higher socioeconomic status, a higher educational attainment and a
better KAP regarding dengue (Harapan et al., 2016¢). In our present
study we found that knowledge on dengue viruses (a component
of knowledge regarding dengue), attitude and practice regarding
dengue are predictor factors for a higher WTP. This, in part, explains
the higher WTP among civil servants who are living in the cities.

In addition, those with good knowledge of dengue were willing
to pay more for a dengue vaccine. This supports previous find-
ings from Bandung, Indonesia, showing that parents with the best
knowledge of dengue had a significantly higher WTP for a pedi-
atric dengue vaccine compared to parents with the least knowledge
(Hadisoemarto and Castro, 2013). An association of good knowl-
edge regarding the disease with a higher WTP were also observed
for other vaccines such as rabies vaccine in the Philippines (Birhane
et al., 2016), and pneumococcal and influenza vaccine in China
(Hou et al., 2014). A possible explanation for this is that good
knowledge will produce better behavior and improve the attitude
towards vaccination. Good behavior and positive attitude towards
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Table 4

Summary of studies regarding willingness to pay for a dengue vaccine and associated factors.

Variables Present study Hadisoemarto and Castro (2013)*  Lee et al. (2015)P Palanca-Tan (2008)°  Palanca-Tan (2008)4
Location Aceh, Indonesia  Java, Indonesia Vietnam  Thailand Colombia  Manila Manila
Mean WTP 4.0 2.6 24.5 47.2 303 27.1-32.3 55.6-68.6
Median WTP 39 1.9 8.7 233 7.5 20.0-30.0 60.0
Dengue vaccine price - - Yes Yes Yes Yes Yes
Age Yes Yes Yes No No Yes No
Gender No No No No No Yes No
Education No Yes Yes No Yes - -
Know previous dengue No No Yes No No No No
cases
Previous vaccine - - Yes - No - -
purchase
Income No - Yes Yes Yes Yes Yes
Economic status No Yes - - - - -
Knowledge of dengue No® No - - - No No
Attitude towards dengue  Yes - No No Yes -
(dengue seriousness)
Attitude to vaccination No No - - - - -
Practice against dengue Yes No Yes No No Yes Yes

2 Analysis based on scenario: the vaccine was 100% safe and protective against dengue and required a single dose (injection).
b Analysis based on scenario: the vaccine had 70-95% efficacy for 10-30 years, had no side effect, was safe and required three doses in six months interval (injection). The

mean and median of WTP were parametric estimates (per dose).

¢ Analysis based on scenario: the vaccine was completely safe, had no side effects, available as an injection or oral drops and 100% protective against all four serotypes of
dengue viruses for 1year. The mean and median of WTP were non-parametric estimates.

4" Analysis based on scenario: the vaccine was completely safe, had no side effects, available as an injection or oral drops and 100% protective against all four serotypes of
dengue viruses for 10 year. The mean and median of WTP were non-parametric estimates.

¢ Combination between knowledge of dengue viruses and knowledge of dengue fever.

vaccination, in turn, are two important factors for the WTP for
a vaccine. However, in other studies knowledge had no correla-
tion with the WTP for a dengue vaccine (Palanca-Tan, 2008), an
influenza vaccine (Worasathit et al., 2015) and a tick-borne disease
vaccine (Slunge, 2015). There are, at least, two possible expla-
nations for these different findings. First, knowledge may play a
different role for the WTP as different vaccinations are influenced
by different factors. Second, the measured knowledge might have
no direct association with WTP. In this study, for example, not
all knowledge regarding dengue was associated with WTP. Only
knowledge on dengue viruses (how dengue viruses are transmit-
ted, the vectors of dengue viruses, and how to prevent infection
with dengue viruses) was associated with the WTP while knowl-
edge on DF (knowing signs and symptoms of DF) had no association.
Therefore, it could be essential to include this information when
designing information packages for dengue vaccine introduction
programs, in order to improve the acceptance and the WTP in the
future.

Furthermore, we found that both good attitude and good pre-
ventive practices against dengue were associated with a higher
WTP. In the dengue vaccine context, two previous studies did not
assess the role of attitude towards dengue on WTP (Hadisoemarto
and Castro, 2013; Udezi et al., 2010) while another found that the
perceived seriousness of dengue was not associated with WTP (Lee
etal., 2015). However, the evidence shows that there is an associa-
tion between [the attitude towards, and perception of a disease]
and [vaccination behavior and WTP] (Slunge, 2015; Worasathit
etal.,2015). Attitude towards dengue was also associated with atti-
tude towards dengue vaccination practice (Harapan et al., 2016d).
The association of practice regarding dengue with WTP for a dengue
vaccine had been explored in two previous studies (Hadisoemarto
and Castro, 2013; Palanca-Tan, 2008). Interestingly, dengue pre-
vention measures were associated with WTP in Manila, Philippines
(Palanca-Tan, 2008), while no such association was found in Ban-
dung, Indonesia (Hadisoemarto and Castro, 2013), possibly because
dengue prevention practices in the communities are influenced
mainly by local tradition and culture (Dhimal et al., 2014). Further-
more, in Manila, both knowledge and practice regarding dengue
had no association with WTP (Palanca-Tan, 2008), while in Ban-

dung (Hadisoemarto and Castro, 2013) and in our present study,
they were both associated with WTP.

There was arelatively large fraction of participants (29.77%) who
were willing to purchase dengue vaccine at the highest price pro-
vided (US-$ 14.66) indicating that there could be a market for the
vaccine. However, in the Indonesian context, approximately 45% of
the population is not covered by any health insurance, and social
insurance schemes in Indonesia do not usually cover vaccination
services (Hadisoemarto and Castro, 2013). Therefore, the provision
of partially or fully subsidized vaccines will be necessary to achieve
a high vaccination coverage.

It is important to note the methodological limitations of this
study. First, to measure the maximum amount of money that a
respondent would be willing to pay for a dengue vaccine, the
interviewers went through a list of vaccine prices in an ascend-
ing manner starting from a free vaccine bid. This might have caused
an anchoring effect bias and therefore a risk of underestimating the
WTP. In the present study, although about 30% of respondents were
willing to pay the dengue vaccine in the highest bid (US-$ 14.66),
a study in Thailand, Vietnam and Colombia found a much larger
fraction of respondents who were willing to purchase vaccines at
higher price points (Lee et al., 2015). Therefore, it is recommended
that similar future studies use a single or double bounded dichoto-
mous choice question, with different bid levels randomly assigned
to respondents. Second, the possibility of social desirability bias
cannot be excluded in which participants might tend to give favor-
able answers to some questions in the WTP section. To minimize
the psychological pressure during the interview of this section, we
used a five-point Likert-like scale ranging from “very likely” to “very
unlikely” rather than “yes” and “no”. Finally, “hypothetical bias”, the
risk that participants misstate their actual preferences in a hypo-
thetical survey compared to a real-life situation (List and Gallet,
2001), is also a possibility.

5. Conclusion

Our study revealed that there were significant modifiable deter-
minants for WTP, including knowledge of dengue viruses, attitude
towards dengue and preventive practice against dengue. In addi-
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tion, a higher WTP was associated with living in the city and
working as a civil servant, suggesting their suitability as market
targets for a dengue vaccine. However, to increase the acceptance
and WTP of community members and to achieve a high vaccina-
tion coverage, the provision of partially or fully subsidized vaccines
combined with introduction programs to educate and encour-
age households regarding dengue preventive measures (and to
improve attitude and awareness) will be necessary in the context
of Indonesia.

Funding
None.
Authors’ contributions

HH was responsible for the study design, conducting the study,
data interpretation, and wrote the first draft and final manuscript.
AB, AR, PA, RF, SS, RAB, AD, IA, M], JA, FH, DD and MM collected and
interpreted the data. SA and SP were responsible for data analyses,
data interpretation, and revised the first draft and final manuscript.
HH, MM, Al, RTS, ZS and SP were responsible for data interpreta-
tion, critically revised the first draft for intellectual content and
wrote the final manuscript. UK contributed to data interpretation
and manuscript writing. All authors read and approved the final
manuscript.

Competing interests
None declared.
Acknowledgment

We would like to thank Dr. Panji Fortuna Hadisoemarto from
the Department of Public Health, Faculty of Medicine, Padjadjaran
University, for providing the SES questionnaire.

References

Abdullah, M., Azib, W., Harun, M., Burhanuddin, M., 2013. Reliability and construct
validity of knowledge, attitude and practice on dengue fever prevention
questionnaire. Am. Int. |. Contemp. Res. 3, 69-73.

BPS, Aceh dalam angka 2015, 2015, Badan Pusat Statistik Provinsi Aceh; Banda
Aceh.

BPS, Produk domestik regional bruto per kapita atas dasar harga berlaku menurut
provinsi, 2010-2014 (ribu rupiah), 2016, Badan Pusat Statistik; Jakarta.

Bhatt, S., Gething, P.W., Brady, O.]., Messina, |.P., Farlow, A.W., Moyes, C.L., Drake,
|.M., Brownstein, |.S., Hoen, A.G., Sankoh, O., Myers, M.F., George, D.B., Jaenisch,
T., Wint, G.R., Simmons, C.P., Scott, T.W., Farrar, |.J., Hay, S.I,, 2013. The global
distribution and burden of dengue. Nature 496, 504-507.

Birhane, M.G., Miranda, M.E., Dyer, |.L., Blanton, |.D., Recuenco, S., 2016.

Willingness to pay for dog rabies vaccine and registration in Ilocos Norte,
Philippines (2012). PLoS Negl. Trop. Dis. 10, e0004486.

Blomgquist, G.C., Blumenschein, K., Johannesson, M., 2009. Eliciting willingness to
pay without bias using follow-up certainty statements: comparisons between
probably/definitely and a 10-point certainty scale. Environ. Resour. Econ. 43,
473-502.

Breusch, T.S., 1978. Testing for autocorrelation in dynamic linear-models. Aust.

Econ. Pap. 17, 334-355.
Depkes RI, Profil kesehatan provinsi Aceh tahun 2012, 2012, Departemen

Kesehatan Republik Indonesia, Jakarta.
Dhimal, M., Aryal, K.K., Dhimal, M.L., Gautam, I, Singh, S.P., Bhusal, C.L., Kuch, U.

2014. Knowledge, attitude and practice regarding dengue fever among the
healthy population of highland and lowland communities in central Nepal.
PLoS One 9, e102028.

Feng, C., Wang, H., Lu, N., Chen, T., He, H., Ly, Y., Tu, X.M., 2014. Log-transformation
and its implications for data analysis. Shanghai Arch. Psychiatry 26, 105-109.

Filmer, D., Pritchett, L., 1999. The effect of household wealth on educational
attainment: evidence from 35 countries. Popul. Dev. Rev. 25, 37.

Glejser, H., 1969. A new test for heteroskedasticity. |. Am. Stat. Assoc. 64, 316-323.

Hadisoemarto, P.F., Castro, M.C., 2013. Public acceptance and willingness-to-pay
for a future dengue vaccine: a community-based survey in Bandung, Indonesia.
PLoS Negl. Trop. Dis. 7, e2427.

Hansen, K.S., Pedrazzoli, D., Mbonye, A., Clarke, S., Cundill, B., Magnussen, P.,
Yeung, S., 2013. Willingness-to-pay for a rapid malaria diagnostic test and
artemisinin-based combination therapy from private drug shops in Mukono
District, Uganda. Health Policy Plan 28, 185-196.

Harapan, H., Anwar, S., Setiawan, A., Sasmono, R., Aceh Dengue Study, 2016a.
Dengue vaccine acceptance and associated factors in Indonesia: a
community-based cross-sectional survey in Aceh. Vaccine, 34, 3670-3675.

Harapan, H., Anwar, S., Bustaman, A., Radiansyah, A., Angraini, P., Fasli, R.,
Salwiyadi, S., Bastian, R.A., Oktiviyari, A., Akmal, L., Igbalamin, M., Adil, J.,
Henrizal, F., Darmayanti, D., Pratama, R., Fajar, J.K,, Setiawan, A.M., Imrie, A.,
Kuch, U., Groneberg, D.A., Sasmono, R.T., Dhimal, M., Miiller, R., 2016b.
Community willingness to participate in a dengue study in Aceh province,
Indonesia. PLoS One 11 (7), e0159139.

Harapan, H., Anwar, S., Bustaman, A., Radiansyah, A., Angraini, P., Fasli, R.,
Salwiyadi, S., Bastian, R.A., Oktiviyari, A., Akmal, L., Igbalamin, M., Adil, J.,
Henrizal, F., Darmayanti, D., Pratama, R., Setiawan, M.A., Hadisoemarto, P.F.,
Imrie, A., Dhimal, M., 2016¢. Knowledge, attitude, and practice regarding
dengue infection among healthy inhabitants in Aceh, Indonesia Unpublished
data.

Harapan, H., Anwar, S., Bustaman, A., Radiansyah, A., Angraini, P., Fasli, R.,
Salwiyadi, S., Bastian, R.A., Oktiviyari, A., Akmal, L., Igbalamin, M., Adil, J.,
Henrizal, F., Darmayanti, D., Pratama, R., Setiawan, M.A., Kuch, U., Groneberg,
D., Dhimal, M., Sasmono, R., Dhimal, M., Mueller, R., 2016d. Modifiable
determinants of attitude towards dengue vaccination among healthy
inhabitants of Aceh, Indonesia: findings from a community-based survey.
Asian Pac. J. Trop. Med. 9, d, 1115-1122.

Hou, Z,, Jie, C., Yue, D., Fang, H., Meng, Q., Zhang, Y., 2014. Determinants of
willingness to pay for self-paid vaccines in China. Vaccine 32, 4471-4477.

Karyanti, M.R., Uiterwaal, C.S., Kusriastuti, R., Hadinegoro, S.R., Rovers, M.M.,
Heesterbeek, H., Hoes, AW., Bruijning-Verhagen, P., 2014. The changing
incidence of dengue haemorrhagic fever in Indonesia: a 45-year registry-based
analysis. BMC Infect. Dis. 14, 412.

Kemenkes RI, 2015. Profil kesehatan Indonesia tahun 2014. Kementerian
Kesehatan Republik Indonesia, Jakarta.

Koenraadt, C.].M., Tuiten, W., Sithiprasasna, R., Kijchalao, U., Jones, |].W., Scott, TW.,
2006. Dengue knowledge and practices and their impact on Aedes aegypti

opulations in Kamphaeng Phet, Thailand. Am. ]. Trop. Med. Hyg. 74, 692-700.

Lee, |.S., Mogasale, V., Lim, |.K., Carabali, M., Sirivichayakul, C., Anh, D.D., Lee, K.S.,
Thiem, V.D., Limkittikul, K., Tho le, H., Velez, 1.D., Osorio, ].E., Chanthavanich, P.,
da Silva, L.J., Maskery, B.A., 2015. A Multi-country study of the household
willingness-to-pay for dengue vaccines: household surveys in Vietnam,

Thailand, and Colombia. PloS Negl. Trop. Dis. 9, €0003810.
List, J.A., Gallet, C.A., 2001. What experimental protocol influence disparities

between actual and hypothetical stated values? Environ. Resour. Econ. 20,
241-254.

O’Brien, R.M., 2007. A caution regarding rules of thumb for variance inflation
factors. Qual Quant 41, 673-690.

Palanca-Tan, R., 2008. The demand for a dengue vaccine: a contingent valuation
survey in Metro Manila. Vaccine 26, 914-923.

Provincial Health Office, 2015. Pemantauan kasus baru penyakit menular terpilih
bulan Juni 2015. Dinas Kesehatan Aceh: Banda Aceh.

Sauerborn, R., Gbangou, A., Dong, H., Przyborski, |.M., Lanzer, M., 2005. Willingness
to pay for hypothetical malaria vaccines in rural Burkina Faso. Scand. . Public
Health 33, 146-150.

Shepard, D.S., Undurraga, E.A., Halasa, Y.A., 2013. Economic and disease burden of
dengue in Southeast Asia. PloS Negl. Trop. Dis. 7, e2055.

Slunge, D., 2015. The willingness to pay for vaccination against tick-borne
encephalitis and implications for public health policy: evidence from Sweden.
PLoS One 10, e0143875.

Udezi, W.A., Usifoh, C.0., lhimekpen, 0.0., 2010. Willingness to pay for three
hypothetical malaria vaccines in Nigeria. Clin. Ther. 32, 1533-1544.

Worasathit, R., Wattana, W., Okanurak, K., Songthap, A., Dhitavat, |., Pitisuttithum,
P., 2015. Health education and factors influencing acceptance of and
willingness to pay for influenza vaccination among older adults. BMC Geriatr.
15,136.

World Bank, 2016. GDP Per Capita (current US$). World Bank.

Yap, B.W.,, Sim, C.H., 2011. Comparisons of various types of normality tests. ]. Stat.
Comput. Simul. 81, 2141-2155.



http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0005
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0005
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0005
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0005
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0005
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0005
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0005
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0005
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0005
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0005
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0005
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0005
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0005
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0005
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0005
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0005
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0005
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0005
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0005
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0005
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0005
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0005
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0005
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0020
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0020
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0020
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0020
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0020
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0020
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0020
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0020
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0020
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0020
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0020
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0020
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0025
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0025
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0025
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0025
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0025
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0025
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0025
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0025
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0025
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0025
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0025
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0025
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0025
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0025
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0025
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0025
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0025
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0025
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0025
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0025
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0030
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0030
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0030
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0030
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0030
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0030
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0030
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0030
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0030
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0030
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0030
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0030
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0030
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0030
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0030
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0030
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0030
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0030
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0030
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0030
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0030
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0030
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0030
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0030
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0030
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0035
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0035
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0035
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0035
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0035
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0035
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0035
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0035
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0035
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0035
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0035
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0035
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0035
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0045
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0045
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0045
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0045
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0045
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0045
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0045
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0045
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0045
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0045
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0045
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0045
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0045
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0045
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0045
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0045
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0045
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0045
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0045
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0045
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0045
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0045
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0045
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0050
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0050
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0050
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0050
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0050
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0050
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0050
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0050
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0050
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0050
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0050
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0050
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0050
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0050
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0055
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0055
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0055
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0055
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0055
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0055
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0055
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0055
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0055
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0055
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0055
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0055
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0055
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0055
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0055
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0055
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0055
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0060
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0060
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0060
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0060
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0060
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0060
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0060
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0060
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0060
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0060
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0060
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0060
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0060
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0065
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0065
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0065
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0065
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0065
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0065
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0065
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0065
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0065
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0065
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0065
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0065
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0065
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0065
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0065
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0065
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0065
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0065
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0065
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0065
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0065
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0070
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0070
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0070
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0070
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0070
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0070
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0070
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0070
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0070
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0070
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0070
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0070
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0070
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0070
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0070
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0070
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0070
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0070
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0070
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0070
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0070
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0070
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0070
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0070
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0070
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0070
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0080
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0080
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0080
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0080
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0080
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0080
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0080
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0080
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0080
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0080
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0080
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0080
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0080
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0080
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0080
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0080
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0080
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0090
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0090
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0090
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0090
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0090
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0090
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0090
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0090
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0090
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0090
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0090
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0090
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0090
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0090
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0090
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0090
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0090
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0090
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0090
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0090
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0090
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0090
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0090
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0090
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0090
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0090
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0090
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0090
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0095
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0095
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0095
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0095
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0095
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0095
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0095
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0095
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0095
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0095
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0095
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0095
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0095
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0095
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0095
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0100
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0100
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0100
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0100
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0100
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0100
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0100
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0100
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0100
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0100
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0100
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0100
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0100
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0100
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0100
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0100
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0100
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0100
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0110
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0110
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0110
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0110
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0110
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0110
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0110
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0110
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0110
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0110
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0110
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0110
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0110
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0110
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0110
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0110
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0110
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0110
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0110
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0110
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0110
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0110
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0110
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0110
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0115
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0115
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0115
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0115
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0115
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0115
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0115
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0115
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0115
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0115
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0115
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0115
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0115
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0115
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0115
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0115
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0115
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0115
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0115
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0115
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0115
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0115
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0115
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0120
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0120
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0120
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0120
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0120
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0120
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0120
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0120
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0120
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0120
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0120
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0120
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0120
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0120
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0120
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0120
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0120
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0120
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0125
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0125
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0125
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0125
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0125
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0125
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0125
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0125
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0125
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0125
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0125
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0125
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0125
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0125
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0125
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0125
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0130
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0130
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0130
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0130
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0130
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0130
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0130
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0130
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0130
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0130
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0130
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0130
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0130
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0130
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0130
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0130
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0130
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0130
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0140
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0140
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0140
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0140
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0140
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0140
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0140
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0140
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0140
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0140
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0140
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0140
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0140
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0140
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0140
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0140
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0140
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0140
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0140
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0145
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0145
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0145
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0145
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0145
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0145
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0145
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0145
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0145
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0145
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0145
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0145
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0145
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0145
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0145
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0150
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0150
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0150
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0150
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0150
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0150
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0150
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0150
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0150
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0150
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0150
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0150
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0150
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0150
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0150
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0150
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0150
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0150
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0150
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0150
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0150
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0150
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0155
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0155
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0155
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0155
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0155
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0155
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0155
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0155
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0155
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0155
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0155
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0155
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0155
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0155
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0155
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0155
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0160
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0160
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0160
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0160
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0160
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0160
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0160
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0160
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0160
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0160
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0160
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0160
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0160
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0160
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0160
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0160
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0160
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0160
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0160
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0160
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0160
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0165
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0165
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0165
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0165
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0165
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0165
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0165
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0170
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0170
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0170
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0170
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0170
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0170
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0170
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0170
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0170
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0170
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0170
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0170
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0170
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0170
http://refhub.elsevier.com/S0001-706X(16)30514-9/sbref0170
https://www.researchgate.net/publication/309384286_Reliability_and_construct_validity_of_knowledge_attitude_and_practice_on_dengue_fever_prevention_questionnaire?el=1_x_8&enrichId=rgreq-62d81263501c80e0ffbc79670d91cbba-XXX&enrichSource=Y292ZXJQYWdlOzMxMTA4ODc0OTtBUzo0MzY4NTQ3MjcxNTU3MTJAMTQ4MTE2NTY5MTI3Ng==
https://www.researchgate.net/publication/309384286_Reliability_and_construct_validity_of_knowledge_attitude_and_practice_on_dengue_fever_prevention_questionnaire?el=1_x_8&enrichId=rgreq-62d81263501c80e0ffbc79670d91cbba-XXX&enrichSource=Y292ZXJQYWdlOzMxMTA4ODc0OTtBUzo0MzY4NTQ3MjcxNTU3MTJAMTQ4MTE2NTY5MTI3Ng==
https://www.researchgate.net/publication/309384286_Reliability_and_construct_validity_of_knowledge_attitude_and_practice_on_dengue_fever_prevention_questionnaire?el=1_x_8&enrichId=rgreq-62d81263501c80e0ffbc79670d91cbba-XXX&enrichSource=Y292ZXJQYWdlOzMxMTA4ODc0OTtBUzo0MzY4NTQ3MjcxNTU3MTJAMTQ4MTE2NTY5MTI3Ng==
https://www.researchgate.net/publication/304351736_The_global_distribution_and_burden_of_dengue?el=1_x_8&enrichId=rgreq-62d81263501c80e0ffbc79670d91cbba-XXX&enrichSource=Y292ZXJQYWdlOzMxMTA4ODc0OTtBUzo0MzY4NTQ3MjcxNTU3MTJAMTQ4MTE2NTY5MTI3Ng==
https://www.researchgate.net/publication/304351736_The_global_distribution_and_burden_of_dengue?el=1_x_8&enrichId=rgreq-62d81263501c80e0ffbc79670d91cbba-XXX&enrichSource=Y292ZXJQYWdlOzMxMTA4ODc0OTtBUzo0MzY4NTQ3MjcxNTU3MTJAMTQ4MTE2NTY5MTI3Ng==
https://www.researchgate.net/publication/304351736_The_global_distribution_and_burden_of_dengue?el=1_x_8&enrichId=rgreq-62d81263501c80e0ffbc79670d91cbba-XXX&enrichSource=Y292ZXJQYWdlOzMxMTA4ODc0OTtBUzo0MzY4NTQ3MjcxNTU3MTJAMTQ4MTE2NTY5MTI3Ng==
https://www.researchgate.net/publication/304351736_The_global_distribution_and_burden_of_dengue?el=1_x_8&enrichId=rgreq-62d81263501c80e0ffbc79670d91cbba-XXX&enrichSource=Y292ZXJQYWdlOzMxMTA4ODc0OTtBUzo0MzY4NTQ3MjcxNTU3MTJAMTQ4MTE2NTY5MTI3Ng==
https://www.researchgate.net/publication/303392616_Dengue_vaccine_acceptance_and_associated_factors_in_Indonesia_A_community-based_cross-sectional_survey_in_Aceh?el=1_x_8&enrichId=rgreq-62d81263501c80e0ffbc79670d91cbba-XXX&enrichSource=Y292ZXJQYWdlOzMxMTA4ODc0OTtBUzo0MzY4NTQ3MjcxNTU3MTJAMTQ4MTE2NTY5MTI3Ng==
https://www.researchgate.net/publication/303392616_Dengue_vaccine_acceptance_and_associated_factors_in_Indonesia_A_community-based_cross-sectional_survey_in_Aceh?el=1_x_8&enrichId=rgreq-62d81263501c80e0ffbc79670d91cbba-XXX&enrichSource=Y292ZXJQYWdlOzMxMTA4ODc0OTtBUzo0MzY4NTQ3MjcxNTU3MTJAMTQ4MTE2NTY5MTI3Ng==
https://www.researchgate.net/publication/303392616_Dengue_vaccine_acceptance_and_associated_factors_in_Indonesia_A_community-based_cross-sectional_survey_in_Aceh?el=1_x_8&enrichId=rgreq-62d81263501c80e0ffbc79670d91cbba-XXX&enrichSource=Y292ZXJQYWdlOzMxMTA4ODc0OTtBUzo0MzY4NTQ3MjcxNTU3MTJAMTQ4MTE2NTY5MTI3Ng==
https://www.researchgate.net/publication/299341821_Willingness_to_Pay_for_Dog_Rabies_Vaccine_and_Registration_in_Ilocos_Norte_Philippines_2012?el=1_x_8&enrichId=rgreq-62d81263501c80e0ffbc79670d91cbba-XXX&enrichSource=Y292ZXJQYWdlOzMxMTA4ODc0OTtBUzo0MzY4NTQ3MjcxNTU3MTJAMTQ4MTE2NTY5MTI3Ng==
https://www.researchgate.net/publication/299341821_Willingness_to_Pay_for_Dog_Rabies_Vaccine_and_Registration_in_Ilocos_Norte_Philippines_2012?el=1_x_8&enrichId=rgreq-62d81263501c80e0ffbc79670d91cbba-XXX&enrichSource=Y292ZXJQYWdlOzMxMTA4ODc0OTtBUzo0MzY4NTQ3MjcxNTU3MTJAMTQ4MTE2NTY5MTI3Ng==
https://www.researchgate.net/publication/299341821_Willingness_to_Pay_for_Dog_Rabies_Vaccine_and_Registration_in_Ilocos_Norte_Philippines_2012?el=1_x_8&enrichId=rgreq-62d81263501c80e0ffbc79670d91cbba-XXX&enrichSource=Y292ZXJQYWdlOzMxMTA4ODc0OTtBUzo0MzY4NTQ3MjcxNTU3MTJAMTQ4MTE2NTY5MTI3Ng==
https://www.researchgate.net/publication/286219296_The_Willingness_to_Pay_for_Vaccination_against_Tick-Borne_Encephalitis_and_Implications_for_Public_Health_Policy_Evidence_from_Sweden?el=1_x_8&enrichId=rgreq-62d81263501c80e0ffbc79670d91cbba-XXX&enrichSource=Y292ZXJQYWdlOzMxMTA4ODc0OTtBUzo0MzY4NTQ3MjcxNTU3MTJAMTQ4MTE2NTY5MTI3Ng==
https://www.researchgate.net/publication/286219296_The_Willingness_to_Pay_for_Vaccination_against_Tick-Borne_Encephalitis_and_Implications_for_Public_Health_Policy_Evidence_from_Sweden?el=1_x_8&enrichId=rgreq-62d81263501c80e0ffbc79670d91cbba-XXX&enrichSource=Y292ZXJQYWdlOzMxMTA4ODc0OTtBUzo0MzY4NTQ3MjcxNTU3MTJAMTQ4MTE2NTY5MTI3Ng==
https://www.researchgate.net/publication/286219296_The_Willingness_to_Pay_for_Vaccination_against_Tick-Borne_Encephalitis_and_Implications_for_Public_Health_Policy_Evidence_from_Sweden?el=1_x_8&enrichId=rgreq-62d81263501c80e0ffbc79670d91cbba-XXX&enrichSource=Y292ZXJQYWdlOzMxMTA4ODc0OTtBUzo0MzY4NTQ3MjcxNTU3MTJAMTQ4MTE2NTY5MTI3Ng==
https://www.researchgate.net/publication/283526503_Health_education_and_factors_influencing_acceptance_of_and_willingness_to_pay_for_influenza_vaccination_among_older_adults?el=1_x_8&enrichId=rgreq-62d81263501c80e0ffbc79670d91cbba-XXX&enrichSource=Y292ZXJQYWdlOzMxMTA4ODc0OTtBUzo0MzY4NTQ3MjcxNTU3MTJAMTQ4MTE2NTY5MTI3Ng==
https://www.researchgate.net/publication/283526503_Health_education_and_factors_influencing_acceptance_of_and_willingness_to_pay_for_influenza_vaccination_among_older_adults?el=1_x_8&enrichId=rgreq-62d81263501c80e0ffbc79670d91cbba-XXX&enrichSource=Y292ZXJQYWdlOzMxMTA4ODc0OTtBUzo0MzY4NTQ3MjcxNTU3MTJAMTQ4MTE2NTY5MTI3Ng==
https://www.researchgate.net/publication/283526503_Health_education_and_factors_influencing_acceptance_of_and_willingness_to_pay_for_influenza_vaccination_among_older_adults?el=1_x_8&enrichId=rgreq-62d81263501c80e0ffbc79670d91cbba-XXX&enrichSource=Y292ZXJQYWdlOzMxMTA4ODc0OTtBUzo0MzY4NTQ3MjcxNTU3MTJAMTQ4MTE2NTY5MTI3Ng==
https://www.researchgate.net/publication/283526503_Health_education_and_factors_influencing_acceptance_of_and_willingness_to_pay_for_influenza_vaccination_among_older_adults?el=1_x_8&enrichId=rgreq-62d81263501c80e0ffbc79670d91cbba-XXX&enrichSource=Y292ZXJQYWdlOzMxMTA4ODc0OTtBUzo0MzY4NTQ3MjcxNTU3MTJAMTQ4MTE2NTY5MTI3Ng==
https://www.researchgate.net/publication/277601756_A_Multi-country_Study_of_the_Household_Willingness-to-Pay_for_Dengue_Vaccines_Household_Surveys_in_Vietnam_Thailand_and_Colombia?el=1_x_8&enrichId=rgreq-62d81263501c80e0ffbc79670d91cbba-XXX&enrichSource=Y292ZXJQYWdlOzMxMTA4ODc0OTtBUzo0MzY4NTQ3MjcxNTU3MTJAMTQ4MTE2NTY5MTI3Ng==
https://www.researchgate.net/publication/277601756_A_Multi-country_Study_of_the_Household_Willingness-to-Pay_for_Dengue_Vaccines_Household_Surveys_in_Vietnam_Thailand_and_Colombia?el=1_x_8&enrichId=rgreq-62d81263501c80e0ffbc79670d91cbba-XXX&enrichSource=Y292ZXJQYWdlOzMxMTA4ODc0OTtBUzo0MzY4NTQ3MjcxNTU3MTJAMTQ4MTE2NTY5MTI3Ng==
https://www.researchgate.net/publication/277601756_A_Multi-country_Study_of_the_Household_Willingness-to-Pay_for_Dengue_Vaccines_Household_Surveys_in_Vietnam_Thailand_and_Colombia?el=1_x_8&enrichId=rgreq-62d81263501c80e0ffbc79670d91cbba-XXX&enrichSource=Y292ZXJQYWdlOzMxMTA4ODc0OTtBUzo0MzY4NTQ3MjcxNTU3MTJAMTQ4MTE2NTY5MTI3Ng==
https://www.researchgate.net/publication/277601756_A_Multi-country_Study_of_the_Household_Willingness-to-Pay_for_Dengue_Vaccines_Household_Surveys_in_Vietnam_Thailand_and_Colombia?el=1_x_8&enrichId=rgreq-62d81263501c80e0ffbc79670d91cbba-XXX&enrichSource=Y292ZXJQYWdlOzMxMTA4ODc0OTtBUzo0MzY4NTQ3MjcxNTU3MTJAMTQ4MTE2NTY5MTI3Ng==
https://www.researchgate.net/publication/277601756_A_Multi-country_Study_of_the_Household_Willingness-to-Pay_for_Dengue_Vaccines_Household_Surveys_in_Vietnam_Thailand_and_Colombia?el=1_x_8&enrichId=rgreq-62d81263501c80e0ffbc79670d91cbba-XXX&enrichSource=Y292ZXJQYWdlOzMxMTA4ODc0OTtBUzo0MzY4NTQ3MjcxNTU3MTJAMTQ4MTE2NTY5MTI3Ng==
https://www.researchgate.net/publication/273698313_GDP_per_capita_current_US_Data_Table?el=1_x_8&enrichId=rgreq-62d81263501c80e0ffbc79670d91cbba-XXX&enrichSource=Y292ZXJQYWdlOzMxMTA4ODc0OTtBUzo0MzY4NTQ3MjcxNTU3MTJAMTQ4MTE2NTY5MTI3Ng==
https://www.researchgate.net/publication/264500976_Log-transformation_and_its_implications_for_data_analysis?el=1_x_8&enrichId=rgreq-62d81263501c80e0ffbc79670d91cbba-XXX&enrichSource=Y292ZXJQYWdlOzMxMTA4ODc0OTtBUzo0MzY4NTQ3MjcxNTU3MTJAMTQ4MTE2NTY5MTI3Ng==
https://www.researchgate.net/publication/264500976_Log-transformation_and_its_implications_for_data_analysis?el=1_x_8&enrichId=rgreq-62d81263501c80e0ffbc79670d91cbba-XXX&enrichSource=Y292ZXJQYWdlOzMxMTA4ODc0OTtBUzo0MzY4NTQ3MjcxNTU3MTJAMTQ4MTE2NTY5MTI3Ng==
https://www.researchgate.net/publication/264246429_The_changing_incidence_of_Dengue_Haemorrhagic_Fever_in_Indonesia_A_45-year_registry-based_analysis?el=1_x_8&enrichId=rgreq-62d81263501c80e0ffbc79670d91cbba-XXX&enrichSource=Y292ZXJQYWdlOzMxMTA4ODc0OTtBUzo0MzY4NTQ3MjcxNTU3MTJAMTQ4MTE2NTY5MTI3Ng==
https://www.researchgate.net/publication/264246429_The_changing_incidence_of_Dengue_Haemorrhagic_Fever_in_Indonesia_A_45-year_registry-based_analysis?el=1_x_8&enrichId=rgreq-62d81263501c80e0ffbc79670d91cbba-XXX&enrichSource=Y292ZXJQYWdlOzMxMTA4ODc0OTtBUzo0MzY4NTQ3MjcxNTU3MTJAMTQ4MTE2NTY5MTI3Ng==
https://www.researchgate.net/publication/264246429_The_changing_incidence_of_Dengue_Haemorrhagic_Fever_in_Indonesia_A_45-year_registry-based_analysis?el=1_x_8&enrichId=rgreq-62d81263501c80e0ffbc79670d91cbba-XXX&enrichSource=Y292ZXJQYWdlOzMxMTA4ODc0OTtBUzo0MzY4NTQ3MjcxNTU3MTJAMTQ4MTE2NTY5MTI3Ng==
https://www.researchgate.net/publication/264246429_The_changing_incidence_of_Dengue_Haemorrhagic_Fever_in_Indonesia_A_45-year_registry-based_analysis?el=1_x_8&enrichId=rgreq-62d81263501c80e0ffbc79670d91cbba-XXX&enrichSource=Y292ZXJQYWdlOzMxMTA4ODc0OTtBUzo0MzY4NTQ3MjcxNTU3MTJAMTQ4MTE2NTY5MTI3Ng==
https://www.researchgate.net/publication/263778708_Knowledge_Attitude_and_Practice_Regarding_Dengue_Fever_among_the_Healthy_Population_of_Highland_and_Lowland_Communities_in_Central_Nepal?el=1_x_8&enrichId=rgreq-62d81263501c80e0ffbc79670d91cbba-XXX&enrichSource=Y292ZXJQYWdlOzMxMTA4ODc0OTtBUzo0MzY4NTQ3MjcxNTU3MTJAMTQ4MTE2NTY5MTI3Ng==
https://www.researchgate.net/publication/263778708_Knowledge_Attitude_and_Practice_Regarding_Dengue_Fever_among_the_Healthy_Population_of_Highland_and_Lowland_Communities_in_Central_Nepal?el=1_x_8&enrichId=rgreq-62d81263501c80e0ffbc79670d91cbba-XXX&enrichSource=Y292ZXJQYWdlOzMxMTA4ODc0OTtBUzo0MzY4NTQ3MjcxNTU3MTJAMTQ4MTE2NTY5MTI3Ng==
https://www.researchgate.net/publication/263778708_Knowledge_Attitude_and_Practice_Regarding_Dengue_Fever_among_the_Healthy_Population_of_Highland_and_Lowland_Communities_in_Central_Nepal?el=1_x_8&enrichId=rgreq-62d81263501c80e0ffbc79670d91cbba-XXX&enrichSource=Y292ZXJQYWdlOzMxMTA4ODc0OTtBUzo0MzY4NTQ3MjcxNTU3MTJAMTQ4MTE2NTY5MTI3Ng==
https://www.researchgate.net/publication/263778708_Knowledge_Attitude_and_Practice_Regarding_Dengue_Fever_among_the_Healthy_Population_of_Highland_and_Lowland_Communities_in_Central_Nepal?el=1_x_8&enrichId=rgreq-62d81263501c80e0ffbc79670d91cbba-XXX&enrichSource=Y292ZXJQYWdlOzMxMTA4ODc0OTtBUzo0MzY4NTQ3MjcxNTU3MTJAMTQ4MTE2NTY5MTI3Ng==
https://www.researchgate.net/publication/263433315_Determinants_of_willingness_to_pay_for_self-paid_vaccines_in_China?el=1_x_8&enrichId=rgreq-62d81263501c80e0ffbc79670d91cbba-XXX&enrichSource=Y292ZXJQYWdlOzMxMTA4ODc0OTtBUzo0MzY4NTQ3MjcxNTU3MTJAMTQ4MTE2NTY5MTI3Ng==
https://www.researchgate.net/publication/263433315_Determinants_of_willingness_to_pay_for_self-paid_vaccines_in_China?el=1_x_8&enrichId=rgreq-62d81263501c80e0ffbc79670d91cbba-XXX&enrichSource=Y292ZXJQYWdlOzMxMTA4ODc0OTtBUzo0MzY4NTQ3MjcxNTU3MTJAMTQ4MTE2NTY5MTI3Ng==
https://www.researchgate.net/publication/257075647_Public_Acceptance_and_Willingness-to-Pay_for_a_Future_Dengue_Vaccine_A_Community-Based_Survey_in_Bandung_Indonesia?el=1_x_8&enrichId=rgreq-62d81263501c80e0ffbc79670d91cbba-XXX&enrichSource=Y292ZXJQYWdlOzMxMTA4ODc0OTtBUzo0MzY4NTQ3MjcxNTU3MTJAMTQ4MTE2NTY5MTI3Ng==
https://www.researchgate.net/publication/257075647_Public_Acceptance_and_Willingness-to-Pay_for_a_Future_Dengue_Vaccine_A_Community-Based_Survey_in_Bandung_Indonesia?el=1_x_8&enrichId=rgreq-62d81263501c80e0ffbc79670d91cbba-XXX&enrichSource=Y292ZXJQYWdlOzMxMTA4ODc0OTtBUzo0MzY4NTQ3MjcxNTU3MTJAMTQ4MTE2NTY5MTI3Ng==
https://www.researchgate.net/publication/257075647_Public_Acceptance_and_Willingness-to-Pay_for_a_Future_Dengue_Vaccine_A_Community-Based_Survey_in_Bandung_Indonesia?el=1_x_8&enrichId=rgreq-62d81263501c80e0ffbc79670d91cbba-XXX&enrichSource=Y292ZXJQYWdlOzMxMTA4ODc0OTtBUzo0MzY4NTQ3MjcxNTU3MTJAMTQ4MTE2NTY5MTI3Ng==
https://www.researchgate.net/publication/244962687_A_New_Test_for_Heteroskedasticity?el=1_x_8&enrichId=rgreq-62d81263501c80e0ffbc79670d91cbba-XXX&enrichSource=Y292ZXJQYWdlOzMxMTA4ODc0OTtBUzo0MzY4NTQ3MjcxNTU3MTJAMTQ4MTE2NTY5MTI3Ng==
https://www.researchgate.net/publication/235718685_Economic_and_Disease_Burden_of_Dengue_in_Southeast_Asia?el=1_x_8&enrichId=rgreq-62d81263501c80e0ffbc79670d91cbba-XXX&enrichSource=Y292ZXJQYWdlOzMxMTA4ODc0OTtBUzo0MzY4NTQ3MjcxNTU3MTJAMTQ4MTE2NTY5MTI3Ng==
https://www.researchgate.net/publication/235718685_Economic_and_Disease_Burden_of_Dengue_in_Southeast_Asia?el=1_x_8&enrichId=rgreq-62d81263501c80e0ffbc79670d91cbba-XXX&enrichSource=Y292ZXJQYWdlOzMxMTA4ODc0OTtBUzo0MzY4NTQ3MjcxNTU3MTJAMTQ4MTE2NTY5MTI3Ng==
https://www.researchgate.net/publication/232910719_Comparison_of_various_types_of_normality_tests?el=1_x_8&enrichId=rgreq-62d81263501c80e0ffbc79670d91cbba-XXX&enrichSource=Y292ZXJQYWdlOzMxMTA4ODc0OTtBUzo0MzY4NTQ3MjcxNTU3MTJAMTQ4MTE2NTY5MTI3Ng==
https://www.researchgate.net/publication/232910719_Comparison_of_various_types_of_normality_tests?el=1_x_8&enrichId=rgreq-62d81263501c80e0ffbc79670d91cbba-XXX&enrichSource=Y292ZXJQYWdlOzMxMTA4ODc0OTtBUzo0MzY4NTQ3MjcxNTU3MTJAMTQ4MTE2NTY5MTI3Ng==
https://www.researchgate.net/publication/226005307_A_Caution_Regarding_Rules_of_Thumb_for_Variance_Inflation_Factors?el=1_x_8&enrichId=rgreq-62d81263501c80e0ffbc79670d91cbba-XXX&enrichSource=Y292ZXJQYWdlOzMxMTA4ODc0OTtBUzo0MzY4NTQ3MjcxNTU3MTJAMTQ4MTE2NTY5MTI3Ng==
https://www.researchgate.net/publication/226005307_A_Caution_Regarding_Rules_of_Thumb_for_Variance_Inflation_Factors?el=1_x_8&enrichId=rgreq-62d81263501c80e0ffbc79670d91cbba-XXX&enrichSource=Y292ZXJQYWdlOzMxMTA4ODc0OTtBUzo0MzY4NTQ3MjcxNTU3MTJAMTQ4MTE2NTY5MTI3Ng==
https://www.researchgate.net/publication/225106134_Eliciting_Willingness_to_Pay_without_Bias_using_Follow-up_Certainty_Statements_Comparisons_between_ProbablyDefinitely_and_a_10-point_Certainty_Scale?el=1_x_8&enrichId=rgreq-62d81263501c80e0ffbc79670d91cbba-XXX&enrichSource=Y292ZXJQYWdlOzMxMTA4ODc0OTtBUzo0MzY4NTQ3MjcxNTU3MTJAMTQ4MTE2NTY5MTI3Ng==
https://www.researchgate.net/publication/225106134_Eliciting_Willingness_to_Pay_without_Bias_using_Follow-up_Certainty_Statements_Comparisons_between_ProbablyDefinitely_and_a_10-point_Certainty_Scale?el=1_x_8&enrichId=rgreq-62d81263501c80e0ffbc79670d91cbba-XXX&enrichSource=Y292ZXJQYWdlOzMxMTA4ODc0OTtBUzo0MzY4NTQ3MjcxNTU3MTJAMTQ4MTE2NTY5MTI3Ng==
https://www.researchgate.net/publication/225106134_Eliciting_Willingness_to_Pay_without_Bias_using_Follow-up_Certainty_Statements_Comparisons_between_ProbablyDefinitely_and_a_10-point_Certainty_Scale?el=1_x_8&enrichId=rgreq-62d81263501c80e0ffbc79670d91cbba-XXX&enrichSource=Y292ZXJQYWdlOzMxMTA4ODc0OTtBUzo0MzY4NTQ3MjcxNTU3MTJAMTQ4MTE2NTY5MTI3Ng==
https://www.researchgate.net/publication/225106134_Eliciting_Willingness_to_Pay_without_Bias_using_Follow-up_Certainty_Statements_Comparisons_between_ProbablyDefinitely_and_a_10-point_Certainty_Scale?el=1_x_8&enrichId=rgreq-62d81263501c80e0ffbc79670d91cbba-XXX&enrichSource=Y292ZXJQYWdlOzMxMTA4ODc0OTtBUzo0MzY4NTQ3MjcxNTU3MTJAMTQ4MTE2NTY5MTI3Ng==
https://www.researchgate.net/publication/224966440_Willingness-to-pay_for_a_rapid_malaria_diagnostic_test_and_artemisinin-based_combination_therapy_from_private_drug_shops_in_Mukono_District_Uganda?el=1_x_8&enrichId=rgreq-62d81263501c80e0ffbc79670d91cbba-XXX&enrichSource=Y292ZXJQYWdlOzMxMTA4ODc0OTtBUzo0MzY4NTQ3MjcxNTU3MTJAMTQ4MTE2NTY5MTI3Ng==
https://www.researchgate.net/publication/224966440_Willingness-to-pay_for_a_rapid_malaria_diagnostic_test_and_artemisinin-based_combination_therapy_from_private_drug_shops_in_Mukono_District_Uganda?el=1_x_8&enrichId=rgreq-62d81263501c80e0ffbc79670d91cbba-XXX&enrichSource=Y292ZXJQYWdlOzMxMTA4ODc0OTtBUzo0MzY4NTQ3MjcxNTU3MTJAMTQ4MTE2NTY5MTI3Ng==
https://www.researchgate.net/publication/224966440_Willingness-to-pay_for_a_rapid_malaria_diagnostic_test_and_artemisinin-based_combination_therapy_from_private_drug_shops_in_Mukono_District_Uganda?el=1_x_8&enrichId=rgreq-62d81263501c80e0ffbc79670d91cbba-XXX&enrichSource=Y292ZXJQYWdlOzMxMTA4ODc0OTtBUzo0MzY4NTQ3MjcxNTU3MTJAMTQ4MTE2NTY5MTI3Ng==
https://www.researchgate.net/publication/224966440_Willingness-to-pay_for_a_rapid_malaria_diagnostic_test_and_artemisinin-based_combination_therapy_from_private_drug_shops_in_Mukono_District_Uganda?el=1_x_8&enrichId=rgreq-62d81263501c80e0ffbc79670d91cbba-XXX&enrichSource=Y292ZXJQYWdlOzMxMTA4ODc0OTtBUzo0MzY4NTQ3MjcxNTU3MTJAMTQ4MTE2NTY5MTI3Ng==
https://www.researchgate.net/publication/45799232_Willingness_to_Pay_for_Three_Hypothetical_Malaria_Vaccines_in_Nigeria?el=1_x_8&enrichId=rgreq-62d81263501c80e0ffbc79670d91cbba-XXX&enrichSource=Y292ZXJQYWdlOzMxMTA4ODc0OTtBUzo0MzY4NTQ3MjcxNTU3MTJAMTQ4MTE2NTY5MTI3Ng==
https://www.researchgate.net/publication/45799232_Willingness_to_Pay_for_Three_Hypothetical_Malaria_Vaccines_in_Nigeria?el=1_x_8&enrichId=rgreq-62d81263501c80e0ffbc79670d91cbba-XXX&enrichSource=Y292ZXJQYWdlOzMxMTA4ODc0OTtBUzo0MzY4NTQ3MjcxNTU3MTJAMTQ4MTE2NTY5MTI3Ng==
https://www.researchgate.net/publication/7912867_Willingness_to_pay_for_hypothetical_malaria_vaccines_in_rural_Burkina_Faso?el=1_x_8&enrichId=rgreq-62d81263501c80e0ffbc79670d91cbba-XXX&enrichSource=Y292ZXJQYWdlOzMxMTA4ODc0OTtBUzo0MzY4NTQ3MjcxNTU3MTJAMTQ4MTE2NTY5MTI3Ng==
https://www.researchgate.net/publication/7912867_Willingness_to_pay_for_hypothetical_malaria_vaccines_in_rural_Burkina_Faso?el=1_x_8&enrichId=rgreq-62d81263501c80e0ffbc79670d91cbba-XXX&enrichSource=Y292ZXJQYWdlOzMxMTA4ODc0OTtBUzo0MzY4NTQ3MjcxNTU3MTJAMTQ4MTE2NTY5MTI3Ng==
https://www.researchgate.net/publication/7912867_Willingness_to_pay_for_hypothetical_malaria_vaccines_in_rural_Burkina_Faso?el=1_x_8&enrichId=rgreq-62d81263501c80e0ffbc79670d91cbba-XXX&enrichSource=Y292ZXJQYWdlOzMxMTA4ODc0OTtBUzo0MzY4NTQ3MjcxNTU3MTJAMTQ4MTE2NTY5MTI3Ng==
https://www.researchgate.net/publication/7173070_Dengue_knowledge_and_practices_and_their_impact_on_Aedes_aegypti_populations_in_Kamphaeng_Phet_Thailand?el=1_x_8&enrichId=rgreq-62d81263501c80e0ffbc79670d91cbba-XXX&enrichSource=Y292ZXJQYWdlOzMxMTA4ODc0OTtBUzo0MzY4NTQ3MjcxNTU3MTJAMTQ4MTE2NTY5MTI3Ng==
https://www.researchgate.net/publication/7173070_Dengue_knowledge_and_practices_and_their_impact_on_Aedes_aegypti_populations_in_Kamphaeng_Phet_Thailand?el=1_x_8&enrichId=rgreq-62d81263501c80e0ffbc79670d91cbba-XXX&enrichSource=Y292ZXJQYWdlOzMxMTA4ODc0OTtBUzo0MzY4NTQ3MjcxNTU3MTJAMTQ4MTE2NTY5MTI3Ng==
https://www.researchgate.net/publication/7173070_Dengue_knowledge_and_practices_and_their_impact_on_Aedes_aegypti_populations_in_Kamphaeng_Phet_Thailand?el=1_x_8&enrichId=rgreq-62d81263501c80e0ffbc79670d91cbba-XXX&enrichSource=Y292ZXJQYWdlOzMxMTA4ODc0OTtBUzo0MzY4NTQ3MjcxNTU3MTJAMTQ4MTE2NTY5MTI3Ng==
https://www.researchgate.net/publication/5645905_The_demand_for_a_dengue_vaccine_A_contingent_valuation_survey_in_Metro_Manila?el=1_x_8&enrichId=rgreq-62d81263501c80e0ffbc79670d91cbba-XXX&enrichSource=Y292ZXJQYWdlOzMxMTA4ODc0OTtBUzo0MzY4NTQ3MjcxNTU3MTJAMTQ4MTE2NTY5MTI3Ng==
https://www.researchgate.net/publication/5645905_The_demand_for_a_dengue_vaccine_A_contingent_valuation_survey_in_Metro_Manila?el=1_x_8&enrichId=rgreq-62d81263501c80e0ffbc79670d91cbba-XXX&enrichSource=Y292ZXJQYWdlOzMxMTA4ODc0OTtBUzo0MzY4NTQ3MjcxNTU3MTJAMTQ4MTE2NTY5MTI3Ng==
https://www.researchgate.net/publication/5146495_What_Experimental_Protocol_Influence_Disparities_Between_Actual_and_Hypothetical_Stated_Values?el=1_x_8&enrichId=rgreq-62d81263501c80e0ffbc79670d91cbba-XXX&enrichSource=Y292ZXJQYWdlOzMxMTA4ODc0OTtBUzo0MzY4NTQ3MjcxNTU3MTJAMTQ4MTE2NTY5MTI3Ng==
https://www.researchgate.net/publication/5146495_What_Experimental_Protocol_Influence_Disparities_Between_Actual_and_Hypothetical_Stated_Values?el=1_x_8&enrichId=rgreq-62d81263501c80e0ffbc79670d91cbba-XXX&enrichSource=Y292ZXJQYWdlOzMxMTA4ODc0OTtBUzo0MzY4NTQ3MjcxNTU3MTJAMTQ4MTE2NTY5MTI3Ng==
https://www.researchgate.net/publication/5146495_What_Experimental_Protocol_Influence_Disparities_Between_Actual_and_Hypothetical_Stated_Values?el=1_x_8&enrichId=rgreq-62d81263501c80e0ffbc79670d91cbba-XXX&enrichSource=Y292ZXJQYWdlOzMxMTA4ODc0OTtBUzo0MzY4NTQ3MjcxNTU3MTJAMTQ4MTE2NTY5MTI3Ng==
https://www.researchgate.net/publication/4780173_The_Effect_of_Household_Wealth_on_Educational_Attainment_Evidence_from_35_Countries?el=1_x_8&enrichId=rgreq-62d81263501c80e0ffbc79670d91cbba-XXX&enrichSource=Y292ZXJQYWdlOzMxMTA4ODc0OTtBUzo0MzY4NTQ3MjcxNTU3MTJAMTQ4MTE2NTY5MTI3Ng==
https://www.researchgate.net/publication/4780173_The_Effect_of_Household_Wealth_on_Educational_Attainment_Evidence_from_35_Countries?el=1_x_8&enrichId=rgreq-62d81263501c80e0ffbc79670d91cbba-XXX&enrichSource=Y292ZXJQYWdlOzMxMTA4ODc0OTtBUzo0MzY4NTQ3MjcxNTU3MTJAMTQ4MTE2NTY5MTI3Ng==
https://www.researchgate.net/publication/4736888_Testing_for_Autocorrelation_in_Dynamic_Linear_Models?el=1_x_8&enrichId=rgreq-62d81263501c80e0ffbc79670d91cbba-XXX&enrichSource=Y292ZXJQYWdlOzMxMTA4ODc0OTtBUzo0MzY4NTQ3MjcxNTU3MTJAMTQ4MTE2NTY5MTI3Ng==
https://www.researchgate.net/publication/4736888_Testing_for_Autocorrelation_in_Dynamic_Linear_Models?el=1_x_8&enrichId=rgreq-62d81263501c80e0ffbc79670d91cbba-XXX&enrichSource=Y292ZXJQYWdlOzMxMTA4ODc0OTtBUzo0MzY4NTQ3MjcxNTU3MTJAMTQ4MTE2NTY5MTI3Ng==
https://www.researchgate.net/publication/311088749

	Willingness to pay for a dengue vaccine and its associated determinants in Indonesia: A community-based, cross-sectional s...
	1 Introduction
	2 Methods
	2.1 Study site, sampling procedure and sample size
	2.2 Study design and instruments
	2.3 Study variables
	2.3.1 Response variable
	2.3.2 Explanatory variables

	2.4 Ethical considerations
	2.5 Statistical analysis

	3 Results
	3.1 Willingness to pay for a dengue vaccine
	3.2 Factors associated with the willingness to pay for a dengue vaccine

	4 Discussion
	5 Conclusion
	Funding
	Authors’ contributions
	Competing interests
	Acknowledgment
	References


