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Abstract 

Background:  The increasing burden associated with dengue in Latin America makes it essential to understand the 
community’s interest in acquiring vaccines, as an input to plan its introduction in endemic regions. The objective of 
this study is to learn the felt demand for dengue vaccines by estimating the willingness to pay and its associated fac‑
tors in endemic communities of the North Caribbean region of Colombia.

Methods:  A population survey was administered from October to December 2015, including 1037 families in 11 
municipalities in Colombia. One adult per family was interviewed on their perception and history of dengue. Partici‑
pants received a description of four hypothetical scenarios of dengue vaccines, administered in a single dose or in 3 
doses, with an effectiveness of 70% for 5 years or 95% for 30 years. The willingness to pay for each one of these vac‑
cines was inquired vs. 5 hypothetical prices in Colombian pesos.

Results:  Most participants recognized dengue as a serious disease in children (99.3%) and adults (98.6%). 33 (3.2%) 
of the total respondents reported having suffered dengue and 19 (57.6%) of them required hospitalization. The price 
of the vaccine was inversely related to the willingness to pay. In addition, single dose vaccines (compared to 3 doses) 
and one with a protection of 95% for 30 years (compared to an effectiveness of 70% for 5 years), were associated with 
greater willingness to pay. Greater willingness to pay was observed among the respondents who considered it likely 
to get the disease, either themselves (OR 1.56; CI 95% 1.08–2.26) or their children (OR 1.89; CI 95% 1.28–2.81), in the 
next 5 years. The participants who have been diagnosed with dengue also showed greater willingness to pay (OR 
1.89; CI 95% 1.01–3.54) compared to those who did not have this history.

Conclusion:  Factors such as price, number of doses and effectiveness can independently influence the decision to 
purchase a vaccine against an endemic disease, such as dengue. Additionally, this study reveals that background and 
perceptions of the disease can affect individuals’ interest in acquiring this type of preventive interventions.
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(http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium, 
provided you give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons license, 
and indicate if changes were made. The Creative Commons Public Domain Dedication waiver (http://creativecommons.org/
publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated.

Background
Dengue continues to be the viral disease with the high-
est incidence transmitted by arthropods [1]. Recent 
estimates suggest that the annual incidence of dengue 
infections is 390 million, worldwide [1, 2]. In the Ameri-
cas, dengue is a growing cause of morbidity and mortal-
ity, especially in the Caribbean region [3–5], representing 

a high burden in terms of disability-adjusted life years 
(DALYs) and associated costs [6]. In Colombia, dengue 
is a priority in public health, which in 2016 caused more 
than 100,000 reported cases with 195 associated deaths 
[7]. The Colombian Caribbean region has shown a ten-
dency to rise and its departments, such as La Guajira, 
exhibit since 2011 incidence rates that exceed the coun-
try’s average [4].

Unfortunately, there is still no specific antiviral therapy 
and the current vector control seems to be insufficient to 
reduce the burden caused by dengue. Therefore, different 
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vaccines are being developed with different levels of 
effectiveness and dosage schedules [8–11]. For example, 
CYD-TDC (Dengvaxia®) was the first vaccine to gain 
regulatory approval in some endemic countries. How-
ever, this vaccine requires a 3 dose regimen and showed 
only moderate efficacy (60%) in children and adolescents 
[12]. Other vaccines under evaluation would be potential 
alternatives with less dose schedules [13, 14]. Therefore, 
it is feasible that aspects such as the number of doses and 
the effectiveness of the vaccine are issues pertinent to the 
choice of a vaccine against dengue.

Given the increasing burden associated with den-
gue in the Americas [3], it is relevant to learn the felt 
demand of this intervention in the community, which 
serves as an input for the governments that must make 
decisions regarding prioritization of interventions 
for prevention and control. In addition, it is essen-
tial to understand the potential economic returns that 
the introduction of any vaccine would have [5]. Previ-
ous studies have been conducted in other populations 
evaluating the demand for vaccines through the estima-
tion of willingness to pay [5, 15–19]. These studies have 
shown important differences among countries but few 
of them have evaluated the determinants of felt demand 
for dengue vaccines [17].

On the other hand, only one of the previous studies was 
developed in Colombia [5], specifically in Medellín, a city 
where only 0.1% of the population is self-recognized as 
indigenous and 6.2% as afro-descendant [20]. However, 
this demographic structure is very different from that 
observed in the Colombian Caribbean, where in addition 
to the ethnic differences there is a high socio-economic 
vulnerability.

Accordingly, the objective of this study is to learn the 
felt demand for dengue vaccines by estimating the will-
ingness to pay and its associated factors in endemic com-
munities of the North Caribbean region of Colombia.

Methods
Study setting
This research is part of a population-based cohort study 
(4). A population survey was administered from Octo-
ber to December 2015, including 1037 families selected 
through probabilistic sampling by conglomerates in 
eleven municipalities of three departments in Colombia. 
One adult from each family was interviewed on their per-
ception and history of dengue. In addition, participants 
received a description of four scenarios of dengue vac-
cines, changing the effectiveness or the number of doses 
required in each scenario. The willingness to pay for each 
one of these vaccines was inquired vs. five hypothetical 
prices in Colombian pesos (COP).

Study population and sampling technique
For this study, a sample was planned of at least 1000 fami-
lies selected in 11 municipalities in the Colombian Carib-
bean. The municipalities included nine in the department 
of La Guajira (Riohacha, Albania, Fonseca, San Juan del 
Cesar, Distracción, Maicao, Villanueva, Uribia and Man-
aure) one in Cesar (Valledupar) and one in Magdalena 
(El Retén) (Fig. 1). Together these municipalities are esti-
mated to have a total population of 1.3  million inhabit-
ants [21]. Most of the surveys were administered in the 
Department of La Guajira (89.2%), in which approxi-
mately 42.4% of the population is self-recognized as 
indigenous and nearly 14% as afro-descendant [20].

The number of homes per municipality was assigned 
considering the size of the population, ranging from 20 
families in El Retén (Magdalena) to 203 in Riohacha (La 
Guajira). Sampling by conglomerates was carried out for 
the selection of participants. Thus, blocks were selected 
in each municipality and on each block, following a map-
ping and population analysis, the number of homes was 
selected. Both selections were carried out at random. In 
each of the homes, residents were invited to participate 
and the questionnaire of this study was administered to 
the responsible adult who was at home at the time of the 
visit.

Only people in charge of the house at the time of the 
visit, who were at least 16  years old, were considered 
eligible to respond to the survey. People planning to 
change their place of residence in the next 6 months were 
excluded [4]. The respondents had not a dengue diagno-
sis at the time of the interview, but they may or may not 
have had the disease in the past [22]. In that sense, only 
3.2% of the respondents reported a diagnosis of dengue 
in the past.

Study procedure
Interviews were conducted by previously trained pro-
fessional nurses, who carried out the informed consent 
process and the interview using a standardized ques-
tionnaire. This questionnaire was developed seeking to 
include the variables previously evaluated in a multi-
country study for hypothetical vaccines with a 3 dose 
regimen [5]. In addition, we incorporated analogous sce-
narios for single-dose vaccines.

This questionnaire included questions on participants’ 
perception and experience regarding dengue. This was 
followed by a process of presentation of a scenario in 
which there is a vaccine with an effectiveness of 70% for 
5 years, administered in 3 doses. This process included a 
graphical presentation of the concept of effectiveness as 
proposed by other authors for the respondent’s appropri-
ate capacity to respond [5].



Page 3 of 10Bracho‑Churio et al. Ann Clin Microbiol Antimicrob  (2017) 16:38 

After that, participants were questioned on their will-
ingness to pay for a vaccine for themselves with these 
characteristics, based on the following hypothetical 
prices: COP 3000, COP 60,000, COP 150,000, COP 
300,000 and COP 900,000. These values are close to the 
following values in US dollars (USD) respectively (at the 
exchange rate of June 15, 2016): USD 1, USD 20, USD 50, 
USD 100 and USD 300. Subsequently, participants were 
asked if they would accept the same vaccine as provided 
freely. Then, the questionnaire of willingness to pay was 
repeated but presenting a scenario in which the vaccine 
would have an effectiveness of 95% for 30 years, admin-
istered in 3 doses. Then, these procedures were repeated 
for single-dose vaccines. Finally, the interviewers asked 
with a single question what is the average monthly 

income in the participant’s home. The value referred was 
recorded in COP.

Statistical analysis
The analysis focused on modeling the willingness to pay 
as a binary variable. Number of doses, effectiveness and 
hypothetical price were considered as independent varia-
bles. Since the same person was providing information for 
a number of scenarios, logistic regression with the cluster 
option was used (applied to the participant) for the esti-
mation of standard errors. The resulting model was evalu-
ated in relation to goodness of fit using the Pearson and 
Hosmer–Lemeshow tests, with a confidence level of 95%.

This was followed by an exploratory analysis of the 
sociodemographic variables, perceptions and experiences 

Fig. 1  Relative location of the study sites in the North Caribbean region of Colombia
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of participants in relation to their intention to pay. The 
Odds Ratios (OR) were estimated for these analyses 
with 95% confidence intervals (CI 95%) for each of the 
responses, adjusting these estimates by the character-
istics of the hypothetical vaccines. Variables with few 
data, for example those that were not applicable to the 
majority of the respondents or those categories with ten 
observations or less, were not considered for the multiple 
analysis. The Stata program (Version 11, 2009; College 
Station, TX) was used for the statistical analysis.

Results
A total of 1037 individuals answered the survey and were 
included in the analysis, most of which were women 
(85%). Median age of participants was 42  years with an 
interquartile interval from 32 to 54. Regarding level of 
educational, 30.4% of participants had a basic primary 
level or lower, 43.9% had high school (either incomplete 
or graduated) and 25.7% had any superior education. On 
the other hand, referred income ranged between none 
and approximately COP 9 million (USD 3000) with a 
median of COP 600.000 (USD 200) and an interquartile 
interval from COP 300.000 to COP 800.000 (USD 100 to 
USD 267).

Almost all participants recognized dengue as a serious 
disease in children (99.3%), as well as in adults (98.6%). 
In addition, the majority of respondents considered it 
was likely they would get dengue in the next few years 
(Table 1). In turn, 33 respondents (3.2%) reported having 
previously had dengue (diagnosed by a physician) and 19 
(1.84%) of them required hospitalization due to the virus. 
It is interesting that 15 respondents (1.45%) reported that 

a family member has died of dengue and 55 (5.33%) men-
tioned the death of a neighbor caused by dengue.

In relation to vaccines, the majority of respondents 
(85.3%) claim to have received a dose of the yellow fever 
vaccine. Only 60 (5.81%) individuals claim to have paid 
for any vaccine. Other background information is pre-
sented in Table 1. According to the criteria of the inter-
viewer, 92.2% (955/1036) of participants answered the 
questions related to effectiveness and duration of the 
effect of the vaccine adequately.

The price of the vaccine was inversely related to the will-
ingness to pay (Fig. 2). The vaccine with an effectiveness 
of 70% and a duration of 5 years, administered in 3 doses, 
had a willingness to pay of 88.6% when its value was COP 
3000 (approximately USD 1); this percentage dropped to 
51.8% when the value was COP 60,000 (≈USD 20); 29% 
with a value of COP 150,000 (≈USD 50); 22.1% when the 
value was COP 300,000 (≈USD 100); and, 18.9% when the 
value amounted to COP 900,000 (≈USD 300). However, 
when asked if they would accept the vaccine for free, the 
percentage of acceptance was 98.1%. This proportion of 
acceptance of the vaccine for free was similar for the other 
hypothetical vaccines (Fig. 2).

The willingness to pay for a vaccine with an effec-
tiveness of 95% and a duration of 30  years, as well as a 
single-dose vaccine, showed a very similar tendency in 
relation to the price of the vaccine (Figs. 2a, b). However, 
the logistic regression model showed that, in addition 
to price, effectiveness and number of doses also had an 
impact on the willingness to pay (Table  2). Specifically, 
the vaccine with an effectiveness of 95% and a duration of 
30 years had an odds 19% higher in the willingness to pay, 

Table 1  Perceptions and experiences regarding dengue

Questions about dengue (n) Responses

Yes No Does not know/does  
not remember

Is dengue is a serious disease for children? (1037) 1030 (99.3%) 4 (0.4%) 3 (0.3%)

Is dengue is a serious disease for adults? (1037) 1022 (98.6%) 10 (1%) 5 (0.5%)

Are you likely to get dengue in the next 5 years? (1034) 836 (80.9%) 88 (8.5%) 110 (10.6%)

Are your children likely to get dengue in the next 5 years? (1032) 785 (76.1%) 78 (7.6%) 169 (16.4%)

Has a doctor ever diagnosed you with dengue? (1037) 33 (3.2%) 998 (96.2%) 6 (0.6%)

Did you require hospitalization due to dengue? (33) 19 (57.6%) 14 (42.4%)

Has a doctor ever diagnosed anyone in your family with dengue? (1035) 236 (22.8%) 798 (77.1%) 1 (0.1%)

Did the family member require hospitalization due to dengue? (236) 206 (87.3%) 27 (11.4%) 3 (1.3%)

Has a family member ever died from dengue? (1025) 15 (1.5%) 1003 (97.9%) 7 (0.7%)

Has a doctor ever diagnosed anyone in your neighborhood with dengue? (1036) 238 (23%) 459 (44.3%) 339 (32.7%)

Has anyone in your neighborhood been hospitalized due to dengue? (1037) 232 (22.4%) 437 (42.1%) 368 (35.5%)

Has anyone in your neighborhood died from dengue? (1035) 55 (5.3%) 594 (57.4%) 386 (37.3%)

Have you ever been vaccinated against yellow fever? (1037) 885 (85.3%) 81 (7.8%) 71 (6.8%)

Have you ever paid for a vaccine to prevent a disease? (1033) 60 (5.8%) 960 (92.9%) 13 (1.3%)
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compared with that of a 70% effectiveness and a duration 
of 5 years (OR 1.19; CI 95% 1.14–1.24).

In turn, the vaccine that requires 3 doses, would have 
an odds 3% lower of willingness to pay, compared to 
single-dose vaccines (OR 0.97; CI 95% 0.95–0.99). The 
model made up of the above variables presented a high 
goodness of fit, considering that the predicted values 
were similar to those observed according to the Pear-
son (p = 0.98) and Hosmer–Lemeshow (p = 0.99) tests. 
In addition, associations of this model were maintained 
when they were adjusted by municipality (data not 
shown).

Regarding sociodemographic variables, sex and age 
were not associated with the willingness to pay for a 
dengue vaccine. However, independently of the charac-
teristics of vaccine (price, number of doses and effective-
ness), willingness to pay was positively associated with 
level of education (Table  3). In relation to the monthly 
income mentioned by the respondent, we observed a 
positive association between this variable and the will-
ingness to pay. Specifically, each increase of COP 300,000 
(≈USD 100) in monthly income was associated with an 
11% increase in the odds of paying for a dengue vaccine 
(Table 3).

On the other hand,, greater willingness to pay was 
observed among the respondents who considered it likely 
to get the disease, either themselves (OR 1.56; CI 95% 
1.08–2.26) or their children (OR 1.89; CI 95% 1.28–2.81), 
in the next 5 years (Table 3). The participants who have 
been diagnosed with dengue also showed greater will-
ingness to pay (OR 1.89; CI 95% 1.01–3.54) compared to 
those who did not have this history. In addition, partici-
pants who have been vaccinated against yellow fever also 
indicated greater willingness to pay for a dengue vaccine 
(OR 1.82; CI 95% 1.22–2.73).

Moreover, the responses indicated that the lack of 
knowledge of background information related to den-
gue were associated with lower odds to pay. Specifically, 
participants who mentioned they did not know whether 
they were diagnosed as having dengue (OR 0.17; CI 95% 
0.05–0.54), or whether anyone in the neighborhood 
had been diagnosed (OR 0.64; CI 95% 0.5–0.82) or died 
from dengue (OR 0.54; CI 95% 0.43–0.68), showed a sig-
nificantly lower odds of paying for the vaccine (Table 3). 
Finally, the individuals who said they did not know or 
could not remember having paid for any vaccines, also 
showed less willingness to pay, compared to those who 
responded negatively to the same question (OR 0.18; CI 
95% 0.1–0.32).

Fig. 2  Willingness to pay for a vaccine against dengue, depending 
on the price of the vaccine and its effectiveness. a Vaccine adminis‑
tered in 3 doses (3D). b Vaccine administered in a single dose (SD). 
Blue shows the willingness to pay for a vaccine with an effectiveness 
of 70% and a duration of 5 years. Red shows the willingness to pay for 
a vaccine with an effectiveness of 95% and a duration of 30 years

Table 2  Association between  the characteristics of  the 
hypothetical dengue vaccine and the intention to pay for it

 The values predicted by this model were similar to those observed according to 
the Pearson (p = 0.98) and Hosmer–Lemeshow (p = 0.99)
a  In reference to an effectiveness of 95% for 30 years, compared to an 
effectiveness of 70% for 5 years
b  The free category was used as the reference. Value in US dollars for 15 June 
2016

Characteristic OR (CI 95%) p value

Effectiveness of 95%a 1.19 (1.14–1.24) <0.001

Value of the vaccine in COPb 1

 3000 (USD 1) 0.13 (0.09–0.2) <0.001

 60,000 (USD 20) 0.02 (0.013–0.03) <0.001

 150,000 (USD 50) 0.008 (0.005–0.012) <0.001

 300,000 (USD 100) 0.005 (0.003–0.008) <0.001

 900,000 (USD 300) 0.004 (0.003–0.007) <0.001

3 dose (vs. single dose) 0.97 (0.95–0.99) 0.001
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Discussion
Dengue continues to be a major global public health 
problem. In the study of the global burden of disease, 
an average of 9221 deaths from dengue per year was 
estimated between 1990 and 2013 [6]. The incidence 
increased significantly between 1990 and 2013, with 
a number of cases that multiplies each decade, from 
8.3 million in 1990, to 58.4 million cases in 2013 [6]. Con-
sidering the fatal and non-fatal results as a whole, den-
gue was responsible for 1.14 million DALYs in 2013 [6]. 
In Colombia, it is a widely distributed disease that has 
caused epidemics over the past three decades (3), espe-
cially in the Colombian Caribbean, where the municipali-
ties assessed in this paper are located [4].

For all the above reasons, there was therefore a marked 
interest in having dengue vaccines, both in endemic 
areas, as well as for travelers going to these regions, in 
order to reduce the impact of this burden. Decisions 
about introduction of a vaccine require careful assess-
ment at the country level, including consideration of 
local priorities, dengue epidemiology, affordability and 
budget impact [23], as well as, the cost-effectiveness of 
dengue vaccination compared with other potential strat-
egies [24].

In that sense, vaccine introduction must consider the 
felt demand in order to involve the community in the 
prioritization of specific interventions. In this context, 
economic evaluations, including the willingness to pay 
for vaccines, take on great importance and are related to 
the potential vaccination coverage, especially for those 
that will not be included in the national immunization 
programs but may be purchased by the population con-
cerned [11].

The results of this study reveal aspects, such as the 
fact that the number of doses and the effectiveness of 
the vaccine are associated with the community’s willing-
ness to pay. These associations suggest that the popula-
tion studied could be less interested in the CYD-TDC 
(Dengvaxia®) because this vaccine, besides requiring 
3 doses, have exhibited only a 60% of effectiveness [12], 
which is lower than those hypothetical scenarios evalu-
ated in our study.

Regarding the price, this study shows that the median 
willingness to pay is about COP 60,000 (approximately 
USD 20). Higher values would make more than half of the 
population decline the immunization (Fig.  2). In similar 
studies, the median willingness to pay in Vietnam was USD 
26, USD 70 in Thailand and USD 23 in a district of Medel-
lin, Colombia, where 400 families were evaluated [5], which 
is very similar to our results and consistent for the country.

Table 3  Sociodemographic factors, perceptions and expe-
riences associated with the willingness to pay for a vaccine 
against dengue

a  Each OR is adjusted by the vaccine characteristics (price, number of doses and 
effectiveness)

Variable ORa (CI 95%) p value

Sociodemographic

 Sex (female compared with men) 1.01 (0.76–1.34) 0.94

 Age (years) 1 (0.99–1.01) 0.96

 Level of education

  Basic primary or lower 1

  High school (graduated or incomplete) 1.56 (1.21–2.03) 0.001

  Any superior education 2.05 (1.53–2.75) <0.001

 Income (every COP 300,000 ≈ USD 100) 1.11 (1.05–1.17) <0.001

Perceptions

 Are you likely to get dengue in the next 5 years?

  No 1.0

  Yes 1.56 (1.08–2.26) 0.02

  Does not know 1.27 (0.81–1.99) 0.30

 Are your children likely to get dengue in the next 5 years?

  No 1.0

  Yes 1.89 (1.28–2.81) 0.001

  Does not know 1.2 (0.78–1.86) 0.41

Experiences

 Has a doctor ever diagnosed you with 
dengue? (yes vs. no)

1.89 (1.01–3.54) 0.05

 Has a doctor ever diagnosed anyone in your 
family with dengue? (yes vs. no)

1.16 (0.9–1.51) 0.25

 Has a family member ever died from den‑
gue? (yes vs. no)

1.26 (0.61–2.63) 0.53

 Has a doctor ever diagnosed anyone in your neighborhood with 
dengue?

  No 1.0

  Yes 1.04 (0.79–1.37) 0.78

  Does not know 0.64 (0.5–0.82) <0.001

 Has anyone in your neighborhood been hospitalized due to dengue?

  No 1.0

  Yes 0.96 (0.72–1.26) 0.75

  Does not know 0.6 (0.47–0.77) <0.001

 Has anyone in your neighborhood died from dengue?

  No 1.0

  Yes 0.71 (0.44–1.15) 0.17

  Does not know 0.54 (0.43–0.68) <0.001

 Have you ever been vaccinated against yellow fever?

  No 1.0

  Yes 1.82 (1.22–2.73) 0.003

  Does not know 1.66 (0.95–2.89) 0.08

 Have you ever paid for a vaccine to prevent a disease?

  No 1.0

  Yes 0.93 (0.6–1.45) 0.75

  Does not know 0.18 (0.1–0.32) <0.001
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On the other hand, the median willingness to pay in 
our study was higher than that observed in Indonesia for 
an hypothetically safe and fully protective dengue vac-
cine, which was about USD 4 [17]; but it was lower than 
that reported in Brazil for the CYD-TDC (Dengvaxia®), 
which was about USD 33 [15]. This indicates that the 
estimates of this study are within the range observed in 
the literature.

These results, as in previous studies [5], suggest that 
respondents took the hypothetical scenario of buying a 
dengue vaccine seriously. They also suggest the possibil-
ity that there is a market for dengue vaccines and that 
sales can be robust if prices are lower than the estimated 
median of our study, which in the case of Colombia 
included a greater number of households assessed than 
the previous study [5]. However, it is important to men-
tion that despite the willingness to pay, similar to that 
reported in other dengue studies, less than 6% of subjects 
evaluated claimed to have paid for some vaccine in their 
life.

Our study identified several associations between will-
ingness to pay and factors such as the educational level, 
income, perceptions and previous experiences of the 
interviewee. Although evaluated, these associations were 
not statistically significant in a recent study in Indonesia 
[17]. This was probably due to that study having a smaller 
sample size. However, the aforementioned study found 
that the willingness to pay is associated with good atti-
tudes and preventive practices of the population. The 
joint evidence from these studies indicates that the felt 
demand for a dengue vaccine will be conditioned by mul-
tiple factors of the population, including the educational 
level, the economic situation, the experience with the 
disease, and the way in which people are currently facing 
this arbovirosis.

This type of willingness-to-pay studies may have signif-
icant limitations. For example, to identify the maximum 
amount of money that a respondent would be willing to 
pay, the interviewers went through a list of vaccine prices 
in an ascending manner starting from a cheapest vaccine 
bid. This might have caused an anchoring effect bias and 
therefore a risk of underestimating the price which par-
ticipants would pay [17]. In the present study, the risk of 
this bias could be reduced because the free vaccine sce-
nario was offered at the end for each type of vaccine.

On the other hand, it is possible that other types of bias 
affect respondents’ responses. For example, desirability 
bias in which participants might tend to give favorable 
answers; and/or, the “hypothetical bias”, in which par-
ticipants misstate their actual preferences in a hypotheti-
cal survey compared to a real-life situation [17]. Indeed, 
it is difficult to know the direction of the joint effect of 
all potential biases on estimation. However, we consider 

that possible biases would not invalidate the associations 
found between the willingness to pay and the determi-
nants identified.

As another limitation, this study does not refer to any 
particular available vaccine. In fact, it could be con-
sidered that the scenarios raised exclude vaccines with 
effectiveness lower than 70% or those designed to apply 
in two doses [8, 11]. However, the purpose of this study 
was to understand vaccine demand, which was per-
formed in an objective way in a country where there is no 
supply of any dengue vaccine. Thus, this study allowed us 
to identify determinants of the demand for vaccines that 
could even be extrapolated by analogy to other diseases. 
These determinants included characteristics of vaccines 
(dose, effectiveness and price), as well as, epidemiological 
factors such as previous exposure to the disease and the 
perception of risk.

For example, participants who believe that they are 
likely to get the disease and those who have been diag-
nosed as having it, showed greater willingness to pay. 
In another sense, patients who are unaware that there 
has been morbidity or mortality from dengue in their 
environment, showed less interest in buying a vaccine. 
Therefore, it is feasible that education in dengue and 
its epidemiology can raise community awareness and 
increase the demand for preventive interventions.

All this suggests that the intention to pay can be con-
sidered a good indicator of the felt demand for vaccines, 
since it is closely related to the perception of risk and per-
sonal experiences. So it is expected that the felt demand 
for vaccines is greater in areas with higher morbidity and 
mortality rates. Therefore, it could be expected that other 
endemic municipalities, not specifically included in this 
evaluation, have similar values based on the epidemio-
logical importance of dengue therein.

In addition, aspects such as having been vaccinated for 
yellow fever was associated with a greater willingness to 
pay, suggesting greater awareness of the benefit of immu-
nization, which may be associated with positive rein-
forcement, low frequency of adverse effects and access 
to health services, among other factors. In addition, the 
relationship between monthly income and the dependent 
variable is consistent and validates the consistency of the 
questionnaire, as was to be expected because individuals 
with better incomes tend to be more willing to pay for a 
vaccine.

Another relevant aspect in the region is the co-circula-
tion of other viruses transmitted by the same vector, such 
as Chikungunya and Zika, which have taken on great 
importance over the last year [25, 26]. This epidemiologi-
cal phenomenon can reinforce community awareness of 
the arboviruses [27, 28] in general and, thus, positively 
reinforce the willingness to pay for dengue vaccines [16]. 
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Secondly, this study also showed an apparent coverage of 
self-referenced vaccination for yellow fever in the region 
of study of more than 85%. This is particularly important 
at a time when yellow fever is the subject of global con-
cern due to epidemics in Africa and other regions of the 
world [29, 30].

The increase in the number of dengue cases and the 
lack of vaccines against arboviruses leads governments 
to take into account several types of effective means to 
control the disease [31]. Similar to previous studies [5, 
15, 17], this paper provides important information on the 
number of individuals in endemic areas who are willing 
to pay for a dengue vaccine to avoid the risk of getting 
the infection, perhaps especially those who have only had 
a previous infection by one serotype and want to avoid 
further infection by other serotypes.

The results of this study can be used in a cost-benefit 
analysis to plan an appropriate introduction of dengue 
vaccines. Some studies have already used information 
generated in this regard [32], where with a theoretical 
efficiency of 70%, a potential effect of herd immunity can 
even be reached with a vaccination coverage of 82%. At 
these values, the dengue vaccine could be cost-effective 
for costs of vaccination of up to USD 534 per individual 
vaccinated, saving up to USD 204. It is suggested that 
even at lower effectiveness rates, they are still cost-effec-
tive [32].

These estimates, which are consistent with those of 
previous studies in Colombia and in Asia [5, 16, 18], pre-
sent an approach that can be associated with the impact 
that they can also have on the reduction of the disease. 
The results can be incorporated in the analysis of prior-
itization of different health interventions on the national 
level [5]. Moreover, studies such as the one carried out 
could be suggested to health authorities to be conducted 
at the national level in municipalities prioritized by their 
epidemiological characteristics in the country.

The study can also help decision makers understand how 
a large part of the population in endemic areas, can be cov-
ered by the subsidy of dengue vaccines in the implemen-
tation of campaigns on the national level and contribute 
to the design of public vaccination policies, which should 
definitely be integrated with other preventive strategies to 
control dengue in the country [10], and even more so since 
new vaccines show a better effectiveness and safety profile 
[33]. On the other hand, knowledge about contextual fac-
tors determining willingness to pay are essential to design 
vaccine introduction programs [34].

In conclusion, this study shows evidence, for the first 
time for the Colombian Caribbean region, of how fac-
tors such as price, number of doses and effectiveness 
can independently influence the decision to purchase 
a vaccine against an endemic disease, such as dengue. 

Additionally, this study reveals how community back-
ground and perceptions of the disease can affect indi-
viduals’ interest in acquiring this type of preventive 
interventions.
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