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Abstract

Background: Some Ebola vaccines have been developed and tested in
phase lll clinical trials. However, assessment of whether public have
willingness to purchase or not, especially in unaffected areas, is lacking.
The aim of this study was to determine willingness to pay (WTP) for a
hypothetical Ebola vaccine in Indonesia.

Methods: A cross-sectional study was conducted from 1 August to 30
December 2015 in five cities in Aceh province of Indonesia. Patients’ family
members who visited outpatient departments were approached and
interviewed about their sociodemographic characteristics, knowledge of
Ebola, attitude towards vaccination practice and their WTP for a
hypothetical Ebola vaccine. A multivariable linear regression model
assessed the relationship between these explanatory variables and WTP.
Results: During the study, 500 participants were approached and
interviewed. There were 424 (84.8%) respondents who completed the
interview and 74% (311/424) expressed their acceptance for an Ebola
vaccine. There were 288 participants who were willing to pay for an Ebola
vaccine (92.6% out of 311). The mean of WTP was US$2.08 (95% Cl:
1.75-2.42). The final multivariable model indicated that young age, high
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;57573 Amendments from Version 1

In the updated version we have revised our manuscript based
on recommendations and suggestions from reviewers. The
explanatory variables have been shortened where the detailed
classification of the educational attainment has been deleted. The
reference as basic to use P < 0.25 as cut-off point to include the
variables into multivariate regression model has been provided.
We have added the information on WTP and its important to
shape the policy on the beginning of the Discussion section
based on recommendation of Reviewer 3. We also have included
some studies that assessed the WTP for in various vaccines
and regions per Reviewer 4 suggestion (the first paragraph of
Discussion). We have added another possible reason why a
good knowledge on Ebola did not associated with WTP - based
on Reviewer 1 recommendation - It could due to the observation
that only knowledge on an infectious disease provided health
professional was found to be associated with WTP for vaccine
(paragraph 4" of Discussion). In addition, some additional
limitations of this study have been discussed in the last section
of Discussion based on recommendation of Reviewer 1 and 3
such including that: this study did no assess the role of health
insurance and did not explore the effects of vaccine efficacy on
WTP. The reference list has been revised accordingly.

Any further responses from the reviewers can be found at the
end of the article

Introduction

Ebola virus disease (EVD), formerly called as Ebola hemor-
rhagic fever, is a disease characterized by high mortality in
human populations'. EVD is caused by Ebola virus (EBOV)
which is an enveloped, filamentous, and non-segmented
negative-strand RNA virus’. EBOV first emerged in tropical
areas of Africa — in the countries now known as the Democratic
Republic of the Congo and South Sudan — in 1976, and was rec-
ognized as a new viral hemorrhagic fever’. Since then, EVD
outbreaks have been reported intermittently. Recently there was
an outbreak of almost 28,610 cases and 11,308 deaths, mostly
affecting West Africa, but also spreading to Europe, North
America, and Asia’’. In Asia, EVD cases were reported in the
Philippines®. Although no cases have yet been reported in
Indonesia, many travelers pass through the country. Since 2017,
several outbreaks of EVD have impacted the Democratic Republic
of the Congo, with over 2,000 reported cases as of June 2019’.

EVD is a highly fatal disease and can be economically burden-
some in affected countries. The case fatality rate of EVD ranges
from 25% to 100%, with an average of approximately 68%"’.
The highest rates of mortality are in infants and children'’. It
is estimated that between $2.8 and $32.6 billion was spent to
control the EVD outbreaks of 2014-2016'". Accordingly, the
World Health Organization (WHO) declared EVD outbreak as a
Public Health Emergency of International Concern with
severe global economic burden in August 2014'"°. There is no
specific treatment for EVD beyond supportive care.

Development of a safe and effective Ebola vaccine is a key
component to future programs to control EVDY. Several vac-
cines have been developed and tested in phase III clinical trials,
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such as rVSV-EBOV and the combination of Ad26-ZEBOV
and MVA-BN Filo". The trials demonstrated that these vac-
cines have good effectiveness and provide robust protection
against EVD; no EVD case have been reported among vaccinated
individuals'®. Vaccine development will be beneficial for
people living in West Africa and other regions affected by
Ebola outbreaks. The vaccine has had some use in the current
outbreaks in the Democratic Republic of the Congo®”.
However, the problem with any new vaccine, particularly vac-
cines that require payment, is the public response, and whether
members of the general population are willing to purchase the
vaccine. A previous study reported high willingness to pay
(WTP) for an Ebola vaccine in West Africa'®. However, in areas
not yet affected, the results might differ because community
members might lower perceptions of risk. This present study
therefore aimed to investigate WTP for Ebola vaccine in
Indonesia, a currently unaffected EVD country.

Methods

Study design and setting

Approximately 16 months after the Ministry of Health of the
Republic of Indonesia raised an alert for EVD in Indonesia, a
cross-sectional study was conducted to assess acceptance and
WTP for a hypothetical Ebola vaccine among family members
of patients with any illness admitted to eight health facilities
(hospitals or Community Health Centres [Puskesmas]) in four
regencies (Nagan Raya, Aceh Selatan, Langsa and Banda Aceh)
of Aceh province from 1 August to 30 December 2015. The
study was conducted in. Aceh is located in the westernmost
part of the Indonesian archipelago with a total population
approximately 4,906,800 in 2014"".

Study participants, sampling and sample size

Study participants were patients’ family members who vis-
ited infection and non-infection outpatient departments. Based
on the population size of Aceh in 2014, the minimum sample
size required was 385'". To recruit the samples, four regen-
cies were selected randomly, and both urban and suburban areas
were included. The number of participants from each study
site was gathered proportionally to the size of regency’s popula-
tion. To avoid repetitive field visits and to minimize the study
design effect, the number of participants was increased for
each study site. Family members who had resided in the speci-
fied regency for more than 3 months, were =17 years old, and
were able to communicate in Bahasa Indonesia (the national
language) were considered to be eligible for inclusion.

Study instrument

To facilitate the interviews a set of a structured questionnaire,
adapted from previous studies'””’, was used. Prior to use in the
actual study, a pilot study was conducted to measure reliability
of questionnaires among 25 participants in Lhokseumawe
regency. For this pilot study, a Cronbach’s alpha score of =0.7
was considered good internal consistency. Edits were made
to the questionnaire based on findings from the pilot study;
the questionnaire is available in Indonesian and English as
Extended data™'.
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Study variables

Response variable. The response variable was WTP for a
hypothetical Ebola vaccine. Prior to assessing their WTP, par-
ticipants were provided with an introduction to the Ebola dis-
ease including the symptoms and modes of transmission. They
were also informed of the following points: (a) infected patients
need to be isolated and health care workers need to use special
protection equipment while providing healthcare to the
patients; (b) currently there is no available treatment for EVD;
(c) the mortality rate of EVD is up to 90%; and (d) an Ebola
vaccine would be safe and protective against EVD.

To assess the amount of money that participants would be
willing to pay for a hypothetical Ebola vaccine, participants
were asked whether they would be willing to pay for the
vaccine using a list of Ebola vaccine prices: Indonesian Rupiah
(IDR) 5.000, 10,000, 17.500, 37.500, 87.500, 150.000, and
300.000 (equivalent to US$ 0.37, 1.29, 2.78, 4.63, 6.48, 11.12,
and 22.24). The possible responses were “very likely”, “likely”,
“undecided”, “unlikely” or “very unlikely”. The WTP was
defined as the highest price the participants said they were still
“very likely” or “likely” willing to pay.

Explanatory variables. Sociodemographic data: Sociodemo-
graphic factors such as age, gender, educational attainment,
type of occupation, marital status, monthly income and
urbanicity were collected from participants. The date of birth was
recorded, converted into actual age and then collapsed into three
groups. Educational attainment, defined as the highest level of
formal education completed by respondents, was grouped into
four groups. Participants were grouped into five types of occu-
pation: (a) farmer; (b) private sector employee; (c) housewife;
(d) entrepreneur (owned a small-scale business, or traders in
a market); and (e) civil servant. Monthly income was grouped
into: (a) less than 1 million Indonesian Rupiah (IDR) (equiva-
lent to US$ 74.1); (b) 1 -2 million IDR (equivalent to US$
74.1 - US$ 148.2); and (c) more than 2 million IDR (equivalent
to US$ 148.2). Urbanicity included cities and suburbs.

Socioeconomic status (SES): SES was assessed based on 15
household assets owned by participants such as radio, landline
phone, refrigerator, motorcycles, car, other electronics and
house characteristics. Details of the full list of the household
assets have been published previously’””. The ownership of
those assets was used to construct an asset index based on
principal component analysis*. SES classified into three tertiles,
with the 1* tertile the poorest and the 3 tertile the wealthiest.

Attitude towards vaccination practice: To measure attitude
towards vaccination practice, five questions adopted from a
previous study”’ was used. The questions included the attitude
towards the safety and importance of vaccines, and previous
experiences regarding vaccination practices. Participants
responded to each statement on a five-point Likert-like scale
ranging from “I=strongly disagree” to “S=strongly agree” with
a higher score indicating a more positive attitude. The summed
scores for this domain ranged from 5 to 25. Participants were
classified as having a “good” or “poor” attitude based on a
75% cut-oft point of the maximum score achieved by participants.
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Knowledge regarding Ebola: To assess knowledge regarding
Ebola, a set of six questions on transmission and preven-
tion methods of EVD, adapted from a previous study'’, was
used. Each valid response was given a score of one, whereas an
incorrect response was given a score of zero. The summed
scores for this domain ranged from O to 6, and knowledge
of each participant was also classified into “good” or “poor”
based on a 75% cut-off point.

Data analysis
To assess the relationship between explanatory variables
and WTP, a multivariable linear regression model was
employed**. Various diagnostic assessments were used to
check how well the data met the assumptions of linear regres-
sion. The variance inflation factor (VIF)*, Glejser test’ and
Kolmogorov-Smirnov test” were employed to assess multi-
collinearity, heteroscedasticity and residual normality of the
data, respectively. A VIF value of lower than 10 was used to
define no multicollinearity between variables. A P-value greater
than 0.05 in the Glejser test, and Kolmogorov-Smirnov test
was applied to indicate no heteroscedasticity, and normal
distribution of residuals, respectively”.

Initial assessment indicated that the data violated all three
assumptions and WTP values were then transformed using
a natural logarithm function (Ln). After transformation, data
showed better adherence to assumptions and therefore the trans-
formed WTP values were used in linear regression model.
In the initial multivariable model, all explanatory variables
were included. Then, all explanatory variables that had
P > 0.25 in this model were excluded from final linear regres-
sion model”. Significance in the final model was assessed at
an alpha level of 0.05. All associations between an explana-
tory factor and WTP were interpreted in relation to a reference
category.

Because the outcome had been log-transformed, the mean
estimated \szP in US$ and its 95% CI were calculated as
Exp (XB +6/2) where B was the estimated regression coef-
ficients (B) and 6’ was the mean squared error (MSE) of the
multivariate model”***!. All analyses were performed using
SPSS (version 15, Chicago, USA).

Ethical approval

The protocol of this study was approved by Institutional
Review Board of the School of Medicine, Universitas Syiah
Kuala, Banda Aceh, Indonesia (Approval 315/KE/FK/2015).
Prior to enrolment, the aims of the study were explained to the
participants and they signed written consent forms. Participation
in this study was voluntary and participants received no financial
compensation.

Results
The raw data for this study are available as Underlying data
on Figshare™.

Participants’ characteristics
In this study, 500 participants were approached, all agreed to par-
ticipate, but 76 were excluded due to incomplete data. Among
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those with completed data (424 or 84.8%), approximately
74% (311/424) of participants would accept an Ebola vaccine.
There were 288 participants (92.6%, 288/311, of those who
would accept an Ebola vaccine, or 67.9%, 288/424, of all
participants with completed data), willing to pay for Ebola
vaccine. The characteristics of the participants who were willing
to pay for Ebola vaccine are presented in Table 1.
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More than half (51.0%) of those who willing to pay for the
vaccine were aged 30—44 years old, and 52.4% were female. A
majority (75.7%) of them had finished their senior high school
(year 12) and none of them had no formal education. The most
frequent type of occupation was farmer, followed by entre-
preneur, housewife, civil servant and private employee. A vast
majority (96.5%) of the respondents who willing to pay were

Table 1. Unadjusted relationship between sociodemographic factors and willingness-to-pay for a hypothetical Ebola

vaccine (N=288).

Parameter N (%) Unstandardized coefficients USS$ estimate P-value
B 95% Cl of B SE Mean 95% CI
Lower Upper Lower Upper

Intercept 1.469 0.864 2.073 0.307 5915 4368 7.461 <0.001
Age group (year)

17-29 (Ref) 68 (23.6)

30-44 147 (51.0) -0.304 -0.556 -0.052 0.128 1.005 -0.542 2.551 0.018

>45 73 (25.3) -0.280 -0.581 0.022 0.153 1.029 -0.517 2576  0.069
Gender

Male (Ref) 137 (47.6)

Female 151 (562.4) 0.110 -0.126 0.346 0.120 1.520 -0.027 3.066  0.359
Education

Less than junior high school (Ref) 70 (24.3)

Senior high school 136 (47.2) 0.300 0.043 0.557 0.130 1.837 0.291 3.384 0.022

Diploma 42 (14.6) 0.042 -0.372 0.456 0.210 1.420 -0.127 2.966 0.842

Graduated 40 (13.9) 0.526 0.042 1.010 0.246 2.304 0.757 3.851 0.033
Occupation

Farmer (Ref) 77 (26.7)

Private employee 24 (8.3) 0.741 0.267 1.215 0.241 2857 1.310 4.403 0.002

Housewife 67 (23.3) 0.045 -0.284 0.375 0.167 1.424 -0.122 2971 0.788

Entrepreneur 72 (25.0) 0.400 0.106 0694 0.149 2.032 0485 3578 0.008

Civil servant 48 (16.7) 0.606 0.146 1.065 0.233 2.495 0.948 4.042 0.010
Marital status

Unmarried (Ref) 10 (3.5)

Married 278 (96.5) -0.896 -1.438 -0.355 0.275 0.556 -0.991 2.102  0.001
Monthly income (IDR)

<1 million (Ref) 127 (44.1)

1 to < 2 million 96 (33.3) -0.107 -0.336 0.123 0.117 1224 -0.323 2770 0.360

>2 million 65 (22.6) 0.054 -0.315 0.424 0.188 1.437 -0.110 2984 0.774
Urbanicity

Suburb (Ref) 247 (85.8)

City 41 (14.2) -0.491 -0.842 -0.141 0.178 0.833 -0.714 2379  0.006
Socio-economic status

1st tertile (Poorest) (Ref) 95 (33.0

2 tertile 96 (33.3) -0.150 -0.418 0.119 0.186 1.172 -0.374 2.719 0.273
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Parameter N (%) Unstandardized coefficients US$ estimate P-value
B 95% Cl of B SE Mean 95% ClI
Lower Upper Lower Upper

3 tertile (Wealthiest) 97 (33.7) -0.076 -0.404 0.252 0.167 1.262 -0.285 2.808 0.649
Attitude towards vaccination practice

Poor (Ref) 138 (47.9)

Good 150 (562.1) -0.029 -0.251 0.193 0.113 1.322 -0.224 2.869 0.797
Knowledge of Ebola

Poor (Ref) 196 (68.1)

Good 92 (31.9) -0.201 -0.461 0.059 0.132 1.113 -0.433 2.660 0.129
Mean squared error (MSE) 0.617

F value 4.281 (P<0.001)

R? 0.223

Cl, confidence interval; IDR, Indonesia rupiah; US$, American dollar

married and approximately 44% of the them were living under
the poverty line, i.e. <1 million IDR (equivalent to US$74.1).
Overall, 52.1% of them had good attitude towards vaccina-
tion and almost 70% had poor knowledge about transmission
and prevention of EVD.

WTP for an Ebola vaccine

Among 288 participants who were willing to pay for Ebola
vaccine, 114 (39.6%) of them expressed their WTP at US$ 1.29
and this decreased to 28.1%, 14.6% and 3.1% as the price for
Ebola vaccine increased to US$2.78, US$4.63, and US$6.48,
respectively (Figure 1). Only 7 out of 288 respondents agreed
to pay the highest price (US$22.24). The mean of WTP
was US$2.08 (95% CI: 1.75-2.42).

Factors associated with WTP for an Ebola vaccine

The initial multivariable model showed that age, educational
attainment, type of occupation, marital status, type of residence
and having good knowledge of Ebola were associated with WTP
with a P-value under 0.25. (Table 1). The final multivariable
model indicated that age, educational attainment, type of occupa-
tion, marital status and urbanicity were significantly associated
with WTP (Table 2). Knowledge of Ebola had no association
with WTP. Compared to the youngest age group (17-29-year-
olds), participants who were between 30-44 years old and those
older than 45 years had lower WTP, at approximately US$ 1.
Respondents who finished senior high school (year 12) and
graduated from university had higher WTP — approximately
US$1.7 and US$2.3, respectively, compared to those who had
an education less than junior high school (year 9). Compared
to farmers, participants who were working as employees in
private companies, entrepreneurs and civil servants were
willing to pay US$2.6, US$1.8 and US$2.3 more, respectively.
In addition, this study found that participants who were
married and those who were living in the city had lower WTP

; SE, standard error; Ref, reference group.

compared to unmarried participants and those who were living
in the suburbs (Table 2).

Discussion

WTP is a commonly used method in economic evaluation of
healthcare interventions. In cost-benefit analysis, the WTP
is able to value both the indirect and intangible aspects of the
disease. It is important to be aware of methodology and interpre-
tation of results because of affecting to decision of policy maker
and also affecting in national expanded program in immuni-
zation on adding new good vaccines®. Several studies have
been conducted to assess the WTP for various vaccines and its
associated determinants*~°.  One of the reasons since is able
to inform future health policies including the adoption of a
dengue vaccine

This study was conducted to assess the WTP for a hypo-
thetical Ebola vaccine and its associated determinants among
community members in Aceh province, Indonesia. We found
that age, educational attainment, type of occupation, marital
status and urbanicity were all associated with WTP. Better
understanding of which groups have greater WTP for the vac-
cine and what this amount would be are important to consider if
the vaccine were to be introduced into Indonesia in the future.

Age was related to WTP, with younger participants having
higher WTP compared to older participants. This corresponds
to another study in Indonesia that also showed older partici-
pants had lower WTP for a vaccine compared to their younger
counterparts”. In Indonesia, this association could arise for
several reasons. First, in general, the older generation tends to
have lower education levels. In the context of health-related
knowledge and WTP, it has been shown that higher education
was associated with better health-related knowledge’** and WTP
for vaccines against infectious diseases™* although some
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100+ mm Percent willing to pay in each vaccine price

mm Cumulative proportion

Percent willing to pay

0.37 1.29 2.78 4.63 6.48 11.12 22.24
Vaccine price (US-$)

Figure 1. Relationship between the presented vaccine price and proportion of participants who were willing to pay for an Ebola
vaccine in Aceh, Indonesia. Only those who were willing to pay for Ebola vaccine were included in this analysis.

Table 2. Final model of factors associated with and willingness-to-pay for a hypothetical Ebola vaccine

(N=288).

Parameter N (%) Unstandardized coefficients  US$ estimate P-value

B 95% Cl of B SE Mean 95% CI
Lower Upper Lower Upper

Intercept 1478 0.908 2.048 0.290 5944 4.408 7.479 <0.001
Age group (years) (Ref: 17-29)

30-44 147 (561.0) -0.311 -0.546 -0.077 0.119 0.993 -0.543 2528  0.009
245 73(25.3) -0.299 -0.580 -0.019 0.142 1.005 -0.531 2.540 0.036
Education (Ref: Less than junior

high school)

Senior high school 136 (47.2) 0.245 0.031 0458 0.109 1.731 0.195 3.266  0.025

Graduated 40(13.9) 0544 0.191 0.897 0.179 2335 0.799 3.870  0.003
Occupation (Ref: Farmer)

Private employee 24(8.3) 0661 0285 1.037 0.191 2.625 1.090 4.161 0.001

Entrepreneur 72(25.0) 0319 0.085 0.552 0.119 1.864 0.329 3.400 0.008

Civil servant 48 (16.7) 0.563 0.225 0.901 0.172 2379 0.844 3914 0.001
Marital status (Ref: Unmarried)

Married 278 (96.5) -0.868 -1.398 -0.337 0.269 0.569 -0.966 2.105  0.001
Urbanicity (Ref: Suburb)

City 41(14.2) -0.552 -0.882 -0.221 0.168 0.781 -0.755 2.316  0.001
Knowledge of Ebola (Ref: Poor)

Good 92(31.9) -0.206 -0.421 0.008 0.109 1.103 -0.433 2.638  0.059
Mean squared error 0.608

F value 7.417 (P<0.001)

R? 0.211

Cl, confidence interval; IDR, Indonesia rupiah; US$, American dollar; SE, standard error; Ref, reference group.
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studies found educational attainment had no association or
had no consistent association with WTP>***>_ Second, older
community members may have had less exposure to information
regarding Ebola, resulting in lower knowledge and awareness
of the disease. In addition, many older people work as farmers,
have less income and therefore are less willing to pay for
vaccination. This could also explain why participants who were
working in other sectors had higher WTP compared to farmers.

We also found that participants with higher educational attain-
ment had higher WTP. Higher education level has a positive
association with higher WTP in interventions related to infec-
tious diseases™’. And it could be that education relates to WTP
because of knowledge related to Ebola. However, we found no
relationship between knowledge and WTP. It is interesting to dis-
cuss why knowledge on Ebola was not significantly associated
with WTP in this present study, but higher education was. It
could due to the observation that only knowledge on an infec-
tious disease provided health professional was found to be
associated with WTP for vaccine®™. This is understandable since
Ebola, as the new re-emerging infectious disease, was not taught
in Indonesia’s curriculum. However, education does increase
people’s awareness of infectious diseases and vaccination in
general***. Therefore, even though people do not have much
knowledge of Ebola, they still have better awareness of the impor-
tance to keep themselves protected from infectious diseases,
resulting in higher WTP for vaccination as found in this study.
Therefore, it is important for the government to target groups
with lower education levels during vaccination campaigns to
raise their awareness of a specific disease.

Our study found there was no association between income or
SES and WTP. However, previous studies have consistently found
that income or economic status is one of the most robust predic-
tors for WTP»2>39404240 - e individuals with a higher income
can afford a more expensive vaccine. However, one previous
study found that income could had negative association with
WTP in Nigeria*’. The diversity of these findings may serve as an
indication that socioeconomic variables behave differently
across countries. We note that the vaccine prices that were pro-
vided in this present study were substantially lower than the
WTP of the respondents. Nevertheless, few respondents (less
than 3%) were willing to pay for the vaccine at the highest
price (US$22.24) indicating that the provided vaccine prices
were not significantly lower than participants’ WTP. Accord-
ing to the theory of goods classification in microeconomics, a
negative relationship between income and WTP label the prod-
ucts as inferior goods*. This happen when the consumers have
low knowledge and awareness of that particular product and
leads the low WTP even though very important.
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There are some limitations of this study that need to be
discussed. There were no Ebola cases reported in Indonesia and
therefore the respondents were provided with brief informa-
tion related to Ebola infection prior to assess their WTP. Social
desirability bias is inevitable in which participants might tend to
give favorable answer in some questions given included in WTP
section. This study did not explore the WTP difference between
two or more scenarios of vaccine with different efficacies.
As could be seen in previous studies*’, higher efficacy of vac-
cines resulted in higher value of WTP. This study also did not
explore the effect of health insurance on WTP as previous study
found that having health insurance were associated with WTP
for vaccine’. Finally, a hypothetical bias might exist in which
respondents misstate their actual WTP as this study was
conducted when no Ebola vaccine had been approved and
licensed.

Conclusions

In this study, the mean of WTP for a hypothetical Ebola
vaccine was US$2.08 (95% CI: 1.75-2.42) and the proportion of
respondents who were willing to pay for the vaccine decreased
with increase of vaccine price. Younger and unmarried par-
ticipants, those with higher educational attainment and those
who were living in the suburbs had higher WTP. In addi-
tion, compared to farmers, private employee, entrepreneurs
and civil servants also had higher WTP. Better understanding
which groups are more willing to pay for the vaccine and
what this amount are important to consider if the vaccine were
to be introduced into Indonesia in the future.

Data availability

Underlying data

Figshare: Willingness-to-pay for a hypothetical Ebola vaccine
in Indonesia: A cross-sectional study in Aceh. https:/doi.
org/10.6084/m9.figshare.9256037°2,

This project contains answers given to each question by each
participant.

Extended data

Figshare: Willingness-to-pay for a hypothetical Ebola vaccine
in Indonesia: A cross-sectional study in Aceh (Questionnaire).
https://doi.org/10.6084/m9.figshare.9293378.v12'.

This project contains the questionnaire in Indonesian (original)
and English.

Data are available under the terms of the Creative Commons
Attribution 4.0 International license (CC-BY 4.0).
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policies including the adoption of a dengue vaccine. Expert review of vaccines®.

In addition - good to compare the findings and differences in WTP between different groups for the Ebola
vaccine in Indonesia and Brazil as both middle income countries. This can include difference in WTP for a
vaccine and any potential rationale. This is very different to just concentrating on e.g. US nationals in
West Africa - with very different income levels in Brazil - more akin to Indonesia.
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«"  Trung Quang Vo
Department of Economic and Administrative Pharmacy, Faculty of Pharmacy, Pham Ngoc Thach
University of Medicine, Ho Chi Minh City, Vietnam

Firstly, | give you a big praise for all the efforts you made in the paper. This is a well-designed study with
appropriate methods and explicit results so this paper should be accepted. However, there are minor
points that should be clarify to improve your paper.
The following are my comments on your manuscript:
1. The manuscript needs the use of a language editing service. Mistakes in grammar were made, in
some cases, even the meaning got lost.

2. The Introduction should be strengthened. | did not see the importance of getting vaccine against
Ebola in this part.

3. Although the aim of the study was to “investigate community WTP of Ebola”, only patients’ family
members were recruited. | think the study subjects did not consistent with its objective. Perhaps,
you should consider to change the term “community WTP” into more suitable one.

4. 1 know you used contingent valuation method to investigate the WTP even though no information
provided. | think you should name the method and the technique used for a better understanding.

5. Please give more explanation: how did you set the range of vaccine price?

6. Please give more explanation: why did you collapse participant into three groups of age? Did they
have any significance?

7. 1do not think you should define all the variables in the section “Explanatory variables”. Readers
can find the groups of each variable in the Table. Please be shortened.

8. Please give more explanation: why did you set the cut-off point of 75% to divide attitude and
knowledge into “good” and “poor”?

9. Please cite the reference for this information: “all explanatory variables that had P > 0.25 in this
model were excluded from final linear regression model.

10. You said that you had provided information to the Ebola disease prior to assess WTP. | wonder if
this step would affect questions regarding the knowledge about Ebola, therefore affect the WTP.
Please consider carefully if you still want to state this step on the paper.

11. One of your finding is that higher education associated with higher WTP but the knowledge did not.
| think you should give more discussion on this interesting finding.
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12. In discussion section, you should state more about benefits of WTP assessment on the economic
evaluation. Please add this statement on your discussion: “...WTP is a commonly used method in
economic evaluation pf healthcare interventions. In cost-benefit analysis, the WTP method can
value both the indirect and intangible aspects of a disease or condition. In cost-effectiveness or
cost-utility analysis, WTP is consider to be a reference value to assess if an intervention is
cost-effective or not!. It is important to be aware of methodology and interpretation of results
because of affecting to decision of policy maker and also affecting in national expanded program in
immunization on adding new good vaccines?2.”

13. In limitation, you should state that this study did not explore the effects of vaccine efficacy on WTP
values. Please add this statement under limitation: “This study did not explore the WTP difference
between two or more scenarios of vaccine with different efficacy. As could be seen in previous
study, higher efficacy of vaccines resulted in higher value of WTP3:4.5”
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Jing-Xin Li
Vaccine Clinical Evaluation Department, Jiangsu Provincial Center for Disease Control and Prevention,
Nanjing, China

For novel vaccines (e.g., Ebola vaccines), WTP was often considered as a major factor of vaccine policy
and innovation',?. Several studies have examined WTP for an Ebola vaccine in Ebola-affected countries
(e.g., West Africa®,%,> and America®. This study in Indonesia helped to supplement and enrich WTP for
an Ebola vaccine in non-Ebola- affected countries.

However, there are several significant omissions in study design from this manuscript.
1. Although this study aimed to investigate community WTP for Ebola vaccine in Indonesia, the
selection of respondents (patients’ family members who visited outpatient departments) caused
selection bias.

2. This study was conducted in Aceh province, Indonesia. Aceh comprises predominantly rural areas
7, which might result in the skewed distribution of participants’ characteristics, including Education
(Senior high school: 47.2%), Occupation (Farmer: 26.7%) and (Suburb: 85.8%). As a result, some
conclusions that high educational attainment, working as a private employee, entrepreneur or civil
servant (compared to farmers) and residing in a suburb (compared to a city) were associated with
higher WTP could not exclude the influence of these skewness distributions.

3. The authors stated that, “Prior to assessing their WTP, participants were provided with an
introduction to the Ebola disease including the symptoms and modes of transmission.” Although
there were no Ebola cases reported in Indonesia, some respondents were still likely to learn about
Ebola and Ebola vaccines in a variety of ways, such as the Internet or newspapers. In addition,
knowledge of vaccines had proven to be one of the crucial variables affecting WTP’. Therefore,
this intervention would bias the outcome of WTP, which did not reflect the real WTP of
respondents.
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Roger Chun-Man Ho

Department of Psychological Medicine, Yong Loo Lin School of Medicine, Biomedical Global Institute of
Healthcare Research & Technology (BIGHEART), National University of Singapore, Singapore,
Singapore

Thank you for inviting me to reviewing the paper “Willingness-to-pay for a hypothetical Ebola vaccine in
Indonesia: A cross-sectional study in Ace”. This is an important and well written paper with sound
methodology. | have the following recommendations to improve this paper.
1. Under discussion, the authors stated that, “However, we found no relationship between knowledge
and WTP. ltis interesting to discuss why knowledge on Ebola was not significantly associated with
WTP in this present study, but higher education was.” The authors should state that knowledge on
an infectious disease provided health professional was found to be associated with WTP. Please
add the following statement:

.... but higher education was. It could due to the observation that only knowledge on an infectious
disease provided health professional was found to be associated with WTP for vaccine. '

2. Under limitation, the authors should state that this study did not explore on the effect of insurance
on WTP. Please add the following statement under limitation:

..... some questions given included in WTP section. This study did not explore the effect of health
insurance on WTP as previous study found that having health insurance were associated with
WTP for vaccine.?
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