@SCiMedCentral

Research Article

Willingness-To-Pay for Vaccines
in Low- and Middle-Income
Countries: A Systematic Review

Sun-Young Kim*?* Hari Krishna Raju Sagiraju®, Louise B Russell*
and Anushua Sinha®

Division of Management, Policy and Community Health, University of Texas School of
Public Health, USA

2Research to Advance Community Health (ReACH) Center, University of Texas Health
Science Center at San Antonio, USA

3Division of Epidemiology, Human Genetics and Environmental Sciences, University of
Texas School of Public Health, USA

“‘Department of Economics, Institute for Health, Health Care Policy, and Aging
Research, Rutgers — The State University of New Jersey, USA

SDepartment of Preventive Medicine and Community Health, Rutgers — The State
University of New Jersey, USA

Abstract

Objective: Willingness-To-Pay (WTP) values, which provide monetary measures of
community preferences for vaccines, could help policy makers set priorities for the use of health
resources in low- and middle-income countries. We conducted a systematic review of published
studies of WTP for vaccines.

Methods: A systematic search of MEDLINE and SCOPUS through December 2013 and
selection process, following PRISMA guidelines, yielded 35 English-language studies (21 studies
in low- and middle-income countries and 14 in high-income countries) that evaluated WTP for
one or more vaccines, either existing vaccines or hypothetical vaccines for real diseases; studies
of hypothetical vaccines for hypothetical diseases were excluded. All WTP values extracted
were converted to 2012 international dollars (I$) for comparability.

Results: Although no time limit was placed on the search, all the studies were published
after 2001. Reporting of methods was incomplete in many studies, with details on question
wording, sampling method, response rate, and sometimes even currency year, lacking. Stated
preference methods based on surveys were used for 34 studies; only one used a revealed
preference method. Studies were available for 14 vaccines, but 22 studies focused on only five
of those — vaccines for cholera, typhoid fever, HIV/AIDS, malaria, and influenza. WTP varied
widely, from less than 1$100 per capita for cholera and typhoid vaccines to more than 1$1000
for a vaccine against HIV /AIDS.

Conclusion: WTP varies widely across diseases in low- and middle-income countries, with
consumers willing to pay substantially more for vaccines against chronic diseases with high
mortality and morbidity, such as HIV/AIDS. More complete and standardized reporting would
make these estimates more informative for policy makers in these countries as they set priorities

for health in the face of limited resources.
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INTRODUCTION

Vaccines are an important tool for achieving the Millennium
Development Goals (MDGs), a set of priorities for the world’s

sustainable development set by the United Nations [1]. Reaching
MDG 4 in particular, “to reduce child mortality,” requires
accelerating the introduction of new vaccines and expanding the
use of underused vaccines in the developing world, where the
potential for reducing child mortality is greatest. Immunization
funding has risen in recent years due to global efforts by
international organizations, but new vaccines are expensive and
the funding gaps to scale up coverage of new vaccines are rising
as well [2]. Partly in consequence, since 2008 the GAVI Alliance,
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a public-private partnership founded to accelerate introduction
of new vaccines in the poorest countries, has requested that
GAVlI-eligible countries share the cost of vaccine purchase [3].
Accordingly, low-income countries need to prioritize new vaccine
introduction, while taking into account needs for other health
interventions in order to balance the potential benefits of new
vaccines with financial challenges. In middle-income countries
as well, policy makers face constrained resources, with little
financial support from international agencies for immunization
programs, and need to consider prioritization of immunizations

[4].

In this context, there is increasing interest in determining the
value of vaccines in low- and middle-income countries in a more
comprehensive way [5-8] to help policy makers at both global and
local levels establish priorities among the health interventions
competing for limited resources. Willingness-To-Pay (WTP) is a
monetary measure of consumers’ valuation of a good or program
[9-11]. It represents the amount of money a person would be
willing to pay to purchase the good or to secure the program’s
benefits. WTP has its foundation in welfare economics and is
often used in cost-benefit analysis, a type of economic evaluation,
to express health benefits in monetary units [9-11]. WTP has
also been used as a tool to estimate demand for public goods or
services, one of the criteria that may influence priority-setting for
health interventions [12].

The primary approaches to eliciting WTP are revealed
preference and stated preference. Revealed preference infers
consumers’ valuations from the choices they make in markets
when they decide to purchase a good [10,13]. Stated preference
elicits consumers’ values from their responses to questions
about hypothetical choices rather than from observed behavior.
One of the techniques for eliciting preferences using the stated
preference approach, Contingent Valuation (CV), asks individuals
directly through a survey the amount they are willing to pay to
have the benefits of a good (WTP) or the amount they would be
willing to accept in compensation for giving it up (Willingness-
To-Accept [WTA]) [14,15]. CV methods can be used even in
situations where there are no appropriate markets to provide
information about consumers’ valuations.

WTP values could be used to help set priorities by determining
community preferences for vaccines. Despite the increasing
number of economic evaluation studies of vaccines, however,
little is known about WTP for vaccines. While there have been
systematic reviews that examined WTP for other health care
interventions [9,16-18], to our knowledge, only two studies have
focused on vaccines [8,19]. Ozawa and colleagues identified 13
WTP studies (published in 2000-2010) for vaccines in low- and
middle-income countries; they reported the WTP estimates along
with selected study characteristics as part of a systematic review
on the cost-effectiveness and economic benefits of vaccines
[8]. Yeung and colleagues focused on reviewing the usefulness
of CV for assessing the demand for childhood immunization in
developing countries, but not on the actual magnitude of WTP for
vaccines or how WTP values compare across different types of
vaccines or different countries [19].

This paper reports a systematic review of studies that
measured WTP for vaccines. It focuses on the purpose for which

the values were elicited, the methods used to elicit them, and the
magnitudes of the WTP values. While our primary interest is in
reviewing WTP for vaccines in low- and middle-income countries,
our review also includes WTP studies for vaccines in high-income
countries for the purpose of comparison.

METHODS

We followed PRISMA guidelines [20] in identifying published
studies on WTP for vaccines or immunization programs. We used
the following key words in our systematic search of MEDLINE and
SCOPUS: ‘stated preference’, ‘revealed preference’, ‘contingent
valuation’, ‘choice experiment’, ‘discrete choice experiment’,
‘conjoint analysis’, ‘willingness-to-pay’, and ‘willingness-to-
accept’, combined with varied forms of either ‘vaccine’ or
‘immunization’. We supplemented the search of electronic
databases by manually searching the reference lists of the
retrieved studies. We restricted the language to English but did
not impose any restrictions on the time period or geographical
areas.

Two authors independently screened the title and abstract
of the retrieved articles to remove duplicates and exclude non-
relevant articles. After the screening process, the two authors
reviewed the full text of each of the studies included for eligibility
assessment. During the review, we included studies that valued
and reported benefits of a vaccine in monetary terms (i.e,
WTP values for a particular vaccine) regardless of preference
elicitation method. We considered vaccines currently in use
and hypothetical (or under development) vaccines against real
diseases, but did not include studies that measured WTP for a
hypothetical vaccine against a hypothetical disease. Studies that
measured WTP for only hypothetical health states or vaccine
adverse events (without reporting WTP values for vaccine per
se) were identified and excluded. For multiple studies based on
the same primary data, only studies that reported the originally
estimated WTP values were included. Figure 1 diagrams the
study selection process.

We then extracted data on study aim, intervention being
valued (vaccine type and target population), WTP elicitation
methods (survey method, respondents and sample size, and
elicitation format), and estimated WTP values. Through the
entire processes, any discrepancies in the review results or
independently extracted data were resolved through discussion.

For comparability, all reported WTP values were converted
to 2012 international dollars (I$) using GDP deflators and
purchasing power parity conversion factors [21]. When the
original currency year was not reported in a study, we used the
year in which the study’s survey was conducted. When neither
the currency year nor the survey year was available, we followed
the convention of assuming the currency year was the year before
the publication year.

It is not a straightforward task to identify the elicitation
methods wused in different studies consistently, because
terminology has evolved along with valuation methods and
different disciplines use different terms [15,22-24]. Accordingly,
in reporting the methodological approaches used for eliciting
WTP values, we usually used the terms reported in the study
itself to describe its methods. For studies reporting CV as their
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Figure 1 Flow diagram for the study selection process.

elicitation method, we recorded the method using the term CV
and supplemented it with information on specific elicitation
formats when provided (e.g., open-ended, payment card, bidding
game, and dichotomous choice; based on our interpretations of
the described details). For studies reporting their methods using
terms other than CV-for example, terms associated with ‘discrete
choice experiments’ (also known as choice experiments), which
ask individuals to choose one alternative from two or more
choice sets reflecting several characteristics or attributes of non-
marketed goods or services [4]-we used the terms used in the
study.

RESULTS

Characteristics of the WTP studies identified

A total of 127 articles were identified through the literature
search. The initial review, based on titles and abstracts, excluded
67 articles as irrelevant. A full-text review of the remaining
60 articles further excluded 25 studies that did not report
WTP values for particular vaccines, leaving 35 studies for data
extraction (Figure 1). All of the WTP studies included in the final
set were published after 2001, with 13 published in the last
five years (2009-2013), reflecting the recent interest in valuing
preferences for vaccines in the form of WTP. Twenty-one studies
were conducted in low- and middle-income countries, 14 in high-
income countries.

Table 1 summarizes some characteristics of the 35 studies,
separately for low-/middle-income countries and high-income

countries, using the World Bank’s income categories. Fourteen
different, vaccines were valued. The studies concentrated,
however, on a relatively small number of vaccines, with 22
studies (63%) conducted for five vaccines: cholera (6 studies [25-
30]), typhoid fever (4 studies [29-32]), HIV/AIDS (4 studies [33-
36]), malaria (4 studies [37-40]), and influenza (4 studies [41-
44]). The other vaccines for which WTP values were estimated
included pneumococcal conjugate [45-47], rotavirus [48], Human
Papillomavirus (HPV) [49-51], shigellosis [31], haemophilus
influenza B (Hib) [52], varicella [53], SARS [54,55], dengue fever
[56], and anti-allergy [57].

The majorities (83%) of the studies were applied studies
designed to estimate preferences or forecast demand for specific
vaccines, and the rest were methodological. Only one study [26]
elicited WTP using a revealed reference approach, the travel
cost method. The remaining studies used stated preference
approaches; among those, approximately 82% claimed CV as
their main elicitation method. One study [43] did not report the
elicitation method clearly (Table 1).

A majority (69%) of stated preference surveys were
conducted via in-person interview. The other types of survey
administration included by phone (9%) or by mail (3%). The
rest of the studies did not report the type of survey method. We
categorized the types of respondents into four groups, slightly
modifying the categories used to classify WTP studies in health
care in general [16]: 1) currently diseased; 2) currently non-
diseased, at future risk (general or high-risk population); 3)
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Table 1: Summary of the characteristics of the WTP studies in vaccines.

Number of studies, Sources

Low- and middle-income countries

High-income countries

Stated preference
o Contingent valuation (CV)

(N=21) (N=14)
Study type
Methodological 3[29,38,45] 3 [44,54,61]
Applied 18 [25-28,30-37, 39,40,49,52,56,60] 11 [41-43,46-48,50,51,53,55,57]
Vaccine type
Allergy 0 1[57]
Cholera 6 [25-30] 0
Dengue fever 2 [56,60] 0
Haemophilus influenzae B (Hib) 1[52] 0
HIV/AIDS 4[33-36] 0
Human papillomavirus (HPV) 1[49] 2[50,51]
Influenza 0 4 [41-44]
Malaria 4 [37-40] 0
Pneumococcal 1[45] 3[46,47,61]
Rotavirus 0 1[48]
SARS (Severe Acute Respiratory Syndrome) 0 2 [54,55]
Shigellosis 1[31] 0
Typhoid fever /Enteric fever 4[29-32] 0
Varicella (Chickenpox) 0 1[53]
Elicitation method
Revealed preference 1 [26] 0

17 [25,27,28,30-32,34-40,45,52,56,60]

11 [41,42,44,46-48,51,53-55,57]

Currently non-diseased, at future risk
o General population
o High-risk population
Currently non-diseased, at no future risk
o Parents/Household representatives
o Healthcare providers
Combinations of the preceding categories
o Currently non-diseased, at no future risk (parents/
household representatives) plus Currently non-diseased, at

future risk (general population)

o Other methods (e.g., discrete choice experiments) 3[33,41,49] 2[50,61]
o No report of detailed methods 0 1[43]
Respondent type
Currently diseased 0 1[57]

4 [41,44,54,55]
1[43]

9 [25-27,31,34-37, 40]
1[33]

4[45,49,52,60] 6 [42,48,50,51,53, 61]
0 1[46]

7 [28-30,32,38,39, 56] 1[47]

Abbreviations: Hib: Haemophilus Influenzae B; HPV: Human Papillomavirus; SARS: Severe Acute Respiratory Syndrome; CV: Contingent Valuation

currently non-diseased, at no future risk (parents/household
representatives or healthcare providers); and 4) combinations
of any of the previous categories. The numbers of studies for
each category were, 1 (3%), 15 (43%), 11 (31%), and 8 (23%),
respectively.

WTP measures for vaccines in low- and middle-income
countries

Table 2 presents more detailed information for the 21 studies
in low- and middle-income countries: country of data collection,
study aim, target population of vaccination, elicitation method,
respondents and sample size; and WTP values reported. Within
a given study, WTP values varied depending on vaccination
scenarios (i.e., vaccine effectiveness, duration of protection,

adverse event rate, etc.), unit for valuation (per capita or per
household) and respondent type (husband or wife). For studies
reporting both mean and median WTP, the medians were often
lower than the means, reflecting the right-skewed distribution
typical of WTP values. Among studies conducted for the same
vaccine, the magnitude of the WTP values was fairly similar
across studies and countries, but, for HIV/AIDS vaccine, the
values widely vary across countries.

Figure 2 shows more clearly the relative magnitude of the
WTP values across different vaccines in low- and middle-income
countries. The graph presents per capita WTP values for each
vaccine and each study. Studies reporting per household values
only were excluded from this figure. For studies reporting
multiple WTP per capita values for many vaccination scenarios,
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Table 2: Willingness-To-Pay (WTP) elicitation methods and estimated WTP values for vaccines in low- and middle-income countries (2012 I$).

exercise)

Targe.t Methods for .
. . population . Respondents Estimated mean or me-
Study Country Study aim Vaccine . measuring . "
for vacci- WTP (N=sample size) dian WTP
nation
0,
Mothers (50%) and Mean WTP for vaccine (2
To measure house- Choleravac- | Children fathers (50%) of doses, 50% effective, 3
Islam et al,, [25] | Bangladesh | hold WTP for cholera . CV (SBDC) households with ’ iy '
- cine and adults . year protection): [$5.5 per
vaccine children less than capita
19 years (N=582) P
. Heads of households| Mean WTP for cholera vac-
To estimate house- . Revealed pref- ) .
Jeuland et al., . . Choleravac- | Children with one or more cine (2 doses): 1$2.1 per
Mozambique 'hold’s private demand A erence (Travel . .
[26] for cholera vaccine cine and adults Cost Method) children less than | capita, 1$12.5 per house-
19 years (N=2486) hold
To measure private
demand for oral Heads of households| Median WTP for vaccine
. . cholera vaccines of | Choleravac- | Children | CV (SBDCwith | (orspouse) with | (50% effective, 3 year pro-
Kim etal, [27] Vietnam different levels of ef- cine and adults follow-up) children less than | tection): 1$22.4 per capita,
fectiveness and differ- 18 years (N=800) 1$179.2 per household
ent durations
(.:V (using both Heads of households
single-bounded . .
. To measure house- . . (or spouse) with Mean WTP for vaccine (2
Mozambique Choleravac- | Children 5 discrete .
Lucas et al,, [28] . hold demand for chol- A . atleast one child | doses): 1$20.4 per house-
(Beira) . cine and adults | choices and a :
era vaccine . less than 18 years hold; 1$3.4 per capita
sliding scale
. (N=991)
exercise)
Median WTP (assumed
to be per capita based on
survey questions) for a
cholera vaccine assuming
efficacy of 50%;70%;99%:
a) with NTTT: 3 year
protection=[1$8.6;
1$26.5; 1$59.6], 20 year
protection=[1$10.2; 1$29.7;
1$64.5]; b) with TTT: 3
To examine the effect Household heads year protection=[1$-0.4;
. . 1$11.9; 1$26.4], 20 year
of giving respondents or their spouse rotection=[1$1.8; 1$15.7;
time to think about | Cholera and . . (N=400, 200 no time P - o v
. ) . . Children | Stated Choices ; 1$31.5].
Cook, [29] Vietnam their stated choices | Typhoid vac- to think (NTTT) .
. . and adults | (SC) approach Median WTP (assumed
(SC) in a survey on cine sample and 200 .
. . . to be per capita based on
cholera and typhoid time to think (TTT) .
. survey questions) for a
vaccine preferences sample) . . .
typhoid vaccine assuming
efficacy of 50%;70%;99%
ra) with NTTT: 3 year
protection=[1$1.7;
1$19.5; 1$50.4], 20 year
protection=[1$3.1; 1$20.3;
1$53.0]; b) with TTT: 3
year protection=[1$-2.1;
1$7.8; 1$20.8], 20 year
protection=[1$-0.9; 1$11.8;
1$25.5].
Median WTP for a house-
hold with five members
. CV (SBDC and Adults aged 61.} .1] In middle-income
. . To measure private | Cholera and . 3 years or less, with | neighborhood: 1$84.5 for a
Whittington et | India (Kolk- ) Children sliding scale . . .
al, [30] ata) demand for cholera |Typhoid vac- and adults | pavment card | 1€ OF more chil- | typhoid vaccine and 1$99.2
v and typhoid vaccines cine pay dren aged 17 years | for a cholera vaccine; 2) In

or less (N=835)

alow-income slum: 1$51.5
for typhoid vaccine and
1$55.1 for a cholera vaccine
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To understand fac-

Shigellosis: house-
hold heads or their

Mean WTP (assumed to be

. . Unspecified | General spouses in a rural .
tors influencing ac- . . . per capita based on survey
ceptance of vaccines shigellosis -/ population country (N=501); uestions): 1$6.1 for a dys-
Chenetal, [31] China P . vaccine and |of two rural| CV (SBDC) Typhoid: house- 9 T y
controlling dysentery . L . entery vaccine; 1$6.6 for
: .2 |typhoid fever| counties in hold heads or their ) .
and enteric (typhoid) . . . ) . an enteric (typhoid) fever
Vi vaccine China spouses in a high- .
fever . vaccine
risk rural country
(N=624)
To dentify household i pe - chigren ouseholds with | typhod fever vacenes 1
Doetal, [32] Vietnam den;s‘lllif‘(l):ctC};EZmd ver vaccine | and adults CV(SBDC) children aged 0-18 | 10.9-22.6 per individual;
years (N=1065) |1$99.1-127.4 per household
Pregnant women
To determine the pri- with atleast one
vate demand for Hib Hlb vacetnas child (w.ho. attended Median WTP for Hib vac-
Muangchana . N . |tion (3 doses . CV (assumed ANC clinics at se- . . .
Lo Thailand vaccination in Thai- Children . . cine per child per vaccina-
and Bishai, [52] . . of the vac- SBDC) lected hospitals in 4 .
land using discrete . . . tion: 1$258.7
. . cine) geographic regions
choice questions
of the country)
(N=662)
CV (randomly
assigned elici-
tation formats:
(1) open-
ended, (2) Mean WTP (assumed to be
. To compare 4 CV Children dlchc?tomous Parents Wlth at least| per c.aplta bas.ed on survey
Heinzen and .| Pneumococ- choice, (3) one child under |questions) estimates varied
. Bangladesh | methods and test bias . under 5 . .
Bridges, [45] and validit cal vaccine ears of age payment card, 5 years (N=330 significantly across 4 dif-
Y y 8¢ and (4) bidding households) ferent CV methods, ranging
game elicitation between 1$7.2 and 1$55.6
method, which
followed up
with dichoto-
mous choice)
To measure mothers' Mean WTP (assumed to be
preferences and WTP per capita based on survey
Poulos et al Vietnam for HPV vaccines for Girls aged 9 Conjoint Analy-| Mothers with at questions) for 99% effec-
[49] N (Vinh Long | their daughters and to| HPV vaccine 17 iars sis (choice least one girl aged | tive vaccine: 1$772.9 (for 2
Province) | measure the tradeoffs y format) 9-17 years (N=258) | years protection); [$847.5
between vaccine fees (for 10 years); and 1$948.8
and vaccine uptake (for lifetime)
Mean WTP (assumed to be
per capita based on survey
questions): 1$2,321.2 for
Individuals aged 18 thelmos.t advantage.ous
Men who or over (selected vaccine (i.e.,, 99% efficacy,
have sex no side effects, no VISP,
. across two strata - . .
. . with men ) 10-year duration, major-
To estimate marginal gay entertainment | . .
) (MSM), L ity have been vaccinated,
Cameron et al,, . WTP for attributes of . Conjoint Analy- | venues and commu- . .
Thailand . . . | HIVvaccine | male sex . . . delivered at a private
[33] HIV vaccine (in addi- sis nity-based organiza- .
. workers, . . hospital); 1$972.5 for a
tion to mean WTP) tions providing HIV .
and trans- . . lower cost or less optimal
prevention services . )
gender to high-risk groups) vaccine (e.g., 50% efficacy,
women 8 group minor side effects, no VISP,

(N=324)

10-year duration, majority

have not been vaccinated,

delivered at a private hos-
pital)
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Among the respondents,
Tomeasure the de- 71.5% would want to be vac-
Von Keyserlingk ) mand for an HIV/ | Hypothetical South University students =7
South Africa . . . CV (payment cinated at a mean WTP of
and Rhodes, AIDS vaccine using HIV/AIDS | African stu- aged 16-24 years .
(Durban) . card approach) 1$179.3 and median of [$55.3
2007 [34] a payment card ap- vaccine dents (N=197) .
(assumed to be per capita
proach .
based on survey questions)
To measure household
demand for an HIV Mean WTP: Per household
vaccine and to deter- -1$2137.5 at 50% effec-
. . o
S
g Thailand HIV/AIDS |aged 18-20  CV (SBDC) 20 years (N=1218 ' P
al. [35] would purchase the vaccine ears households) for household members-
same number of vac- y 1$770.9 at 50% effective-
cines for household ness, 1$848.0 at 95% effec-
members and have the tiveness
same demand function
Mexico To measure private | Hypothetical Mean WTP: 1$1691.2; Me-
Whittington et (Guadala- | demand foran HIV/ | HIV/AIDS Adults CV (assumed | Adults aged 18-60 | dian WTP: I$7?8 (assumed
al., [36] . . . payment card) years (N=234) to be per capita based on
jara) AIDS vaccine vaccine .
survey questions)
Hadisoemarto . To 1der.1t.1fy publicac- |~ Pediatric . CVM (assumed |Heads of households Mean WTP (assumed to be
Indonesia | ceptability of a future | dengue vac- | Children 1 per capita based on survey
and Castro, [60] . . bidding game) | (parents) (N=500) .
dengue vaccine cine questions): 1$2.9
Mean WTP (assumed to be
per capita based on survey
To estimate WTP .questlons.): For 1-year ef-
e . Heads of households| ficacy vaccine, ranged from
Philippines | for a single dengue . . .
Palanca-Tan, g Dengue fever| Children (not clearly report- | 1$69.5 (non-parametric esti-
(Metro Ma- | fever vaccine and the . CV (SBDC) .
[56] . vaccine and adults ed, assumed based | mate) to 1$82.9 (parametric
nila) household demand .
. on text) (N=205) estimate); For 10-year ef-
function ) ;
ficacy vaccine, ranged from
1$142.6 (non-parametric) to
1$176.0 (parametric)
To measure the
monetary value of
preventing malaria by
estimating a household
demand function for a WTP for vaccines per
. . . Household heads
Cropper etal., - hypothetical malaria | Malaria vac- | General . household (the value
Ethiopia ; . ) . CV (SBDC) or their spouses . .
[37] vaccine and computing cine population (N=569) of preventing malaria):
the value of preventing - 1$151.7 per year
malaria as the house-
hold's maximum WTP
to provide vaccines for
all family members
Various mean/median
WTP values (assumed to
be per capita based on
survey questions) are re-
ported by interview type
(separate interview among
. husbands or wives vs joint
To review the . . .
complexity of intra- interview), vaccine ef-
. Husbands and fectiveness, and unit being
) household decision . . .
India (Slums makine by comparing  Malaria vac- | Children wives, interviewed | valued (per household vs
Prabhu, [38] of Navi- g }{ P . % . CV (SBDC) separately and per child). For 95% vac-
. husbands' and wives cine and adults L . . .
Mumbai) separate and foint jointly (N=422 cine effectiveness, median
P ] households) WTPs per household by
WTP for malaria vac- -
cines husbands and wives were
1$46.7 and 1$30.5 in a sepa-
rate interview, 1$35.8 and
1$38.4 in a joint interview,
respectively. Median WTPs
per son by husband and
wife in a separate interview
were 1$9.6 and 1$7.3
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C Mean WTP (assumed to
To set priorities for be per capita based on
maternal and child- CV (biddin Adults over 20 years surfe ugstions)' For a
Sauerborn et al., . hood malaria vaccines . Women and 8 (N=2,326 individu- . va . )
Burkina Faso . Malaria . game ap- vaccine against maternal
[39] by determining com- children als from 800 house- .
. proach) malaria- 1$13.0; For a vac-
munity preference for holds) . . .
. cine against childhood ma-
these vaccines .
laria- 1$8.9
Mean WTP (assumed to be
Malaria per caPlta based on sgrvey
vaccines (3 questions): For Vaccine A
To measure the de- hvpothetical [75% effectiveness and 3
Nigeria (Be- | mand for malaria vac- “}:ﬂh differ- Individuals CV (payment Individuals aged |years of protection]: 1$14.7;
Udezi et al,, [40] | nin City and | cines and to identify aged 18 or pay 18years or more For Vaccine B [85% ef-
. . ent levels of card) .
Warri) factors that influence . more (N=359) fectiveness and 6 years of
\ effectiveness :
people's WTP protection]:1$14.5; For Vac-
and protec- . .
tion) cine C [95% effectiveness
and 12 years of protection]:
1$11.0

Abbreviations: WTP: Willingness-To-Pay; CV: Contingent Valuation; SBDC: Single-Bounded Dichotomous; DBDC: Double-Bounded Dichotomous; DCE:

Discrete Choice Experiment.

representative values are presented, taking into account
comparability with other studies. The figure shows that the
values of WTP for vaccines vary widely across vaccine types.
For example, the WTP values for cholera and typhoid vaccines
are fairly low (approximately 1$10-50 per individual, depending
on the vaccination scenario) while WTP for HIV/AIDS vaccine is
much higher, ranging from 1$180 to 1$1,690.

Comparison with the WTP values in high-income
countries

Table 3 reports the detailed characteristics and WTP
measures for the 14 studies in high-income countries, using the
same format as Table 2. In general, the magnitudes of the WTP
values in high-income countries were higher than those in low-
and middle-income countries. Direct comparisons between the
two settings were not available for most vaccines. WTP values
have been estimated in both low-/middle- and high-income
countries for only two vaccines, pneumococcal conjugate and
HPV. For these two vaccines, WTP values were substantially
higher in high-income countries than in low- and middle-income
countries, as expected.

DISCUSSION AND CONCLUSION

WTP provides an estimate of the monetary value consumers
place on a vaccine. WTP reflects demand for the vaccine and
total WTP is individual consumers’ WTPs summed over all the
consumers whose WTP is greater than or equal to the price
at which the vaccine is offered. Thus, when summed across a
population, WTP contributes to the estimation of the societal
value of vaccination and can be compared to the vaccine’s costs
to understand its net benefit [48,58]. Our review suggests that
there is increasing interest in estimating preferences for vaccines
in monetary terms, with WTP used as a primary metric.

Our findings show that, in low- and middle-income countries,
WTP for vaccines varies widely across vaccine types and is
related to disease severity. For vaccines against acute diseases
with relatively short duration and low- to moderate- morbidity
and mortality, such as diarrheal or enteric diseases (i.e., cholera
and typhoid), WTP values were low. For vaccines against chronic

diseases with higher morbidity and mortality (e.g., HIV/AIDS
and HPV) WTP was substantially higher. WTP also varies with
income, with low-income countries having lower WTPs than
middle-income countries, and both having lower WTPs than
high-income countries.

This systemic review identified several areas where
methods or reporting could be improved. Because WTP will
vary depending on the consumer’s understanding of whether
the vaccine is being offered as a public good (e.g., a government
financed mass vaccination campaign) or private good (e.g,
individual immunization offered in a private clinic), it is
important to describe in the survey how a vaccine would be made
programmatically available [59]. However, very few studies are
clear on this point in their surveys. Furthermore, very few studies
estimate public WTP in resource-poor settings where people can
afford very little out-of-pocket expenses for health care [59].

Comparability of WTP estimates across vaccines and across
countries is limited, even after converting the values into
constant currency adjusting for purchasing power parity, due
to the different scenarios used in survey questions (differences
in terms of vaccine efficacy, duration of protection, and vaccine
safety). The population unit of measurement further limits
comparability. For example, some studies measured a collective
WTP for the entire household, while others asked for the WTP
value per individual.

Reporting of methods is often not complete. For example,
details about the survey questions asked were often not provided.
Sampling method, response rate, and time period for valuation
were often not reported. In some studies, the currency year for
the WTP values was not provided for all studies. More complete
and standardized reporting would improve comparability across
vaccines and across studies and would make the estimates more
useful to decision makers.

Our analysis has some limitations. First, no study quality
assessment was conducted in this review. Second, primarily due
to the small number of studies identified and low comparability
across studies, we were not able to examine the relationship
between the magnitude of WTP and influential factors, such as
characteristics of the disease, in a rigorous fashion.
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Figure 2 Willingness-to-pay (WTP) per capita for vaccine, by vaccine type. Panel A: vaccines targeting acute infections. Panel B: vaccines targeting
chronic infections (HIV/AIDS, HPV).
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Table 3: Willingness-to-pay (WTP) elicitation methods and estimated WTP values for vaccines in high-income countries (2012 I$)*

Target . Methods for Respondents .
. . population . Estimated mean or
Study Country Study aim Vaccine measuring | (N=sample .
for . median WTP
L WTP size)
vaccination
To meas'ure Median WTP: For a vaccine
parents' WTP for .
. [three doses] which halves
two hypothetical . Infants aged . . .
Sansom et al., ; Rotavirus CV (payment |Parents the risk of intussusception
USA rotavirus . 12 months or
[48] . . vaccine card) (N=260) compared to a free
vaccines, with and younger . .
without a risk of vaccine-1$47.2; For a risk-
. . free vaccine -1$144.3
intussuception.
To estimate Mean WTP for an infant
the values of Pediatricians | pneumococcal vaccine
pneumococcal CV (Discrete |providing per dose: [$71.8 for their
. ) Pneumococcal . . . L .
Lieu etal. [46] USA (MA) vaccine for vaccine Children Choice immunizations jown child, 1$46.2 for the
children, using Experiment) |to infants amount the government
WTP questions to (N=546) should pay on behalf of an
pediatricians average child
Parents of
children
To measure parents' who had
P \ experienced Median WTP for a
and other adults . o -
CV (DBDC 1 or more of  simplified description
values for PCV Pneumococcal . .
Prosser et al,, . . . with open- the outcomes |of the 4-dose series of
USA vaccine and health | conjugate Children . .
[47] . ended follow- |describedin  |PCV:1$313.4 for parents;
states prevented vaccine (PCV) )
up) the survey 1$376.1 for community
by pneumococcal
- . (N=101); respondents
conjugate vaccine .
Community
members
(N=109)
To review the effect |Hypothetical
of perceived risks, |vaccines for Mean WTP: To avoid non-
. health impacts and rotavirus, Children Discrete invasive pneumococcal
Sadique et al,, , . . . Mothers .
UK costs on mothers invasive below 5 years |Choice disease- 1$305.3. For
[61] . (N=369) . .
demand for pneumococcal, |ofage Experiment invasive pneumococcal
vaccination for their non-invasive disease - 1$1007.7
children pneumococcal)
To perform a cost-
benefit analysis of |Chickenpox CV (open- Assumed .
Hsuetal, [53] |Taiwan routine childhood |(varicella) Children ended parents Mean WTP (20.12 USD):
o . . . $22.1 per vaccine per case
vaccination against |vaccine question) (N=178)
chickenpox
To assess Pandemic Heads of
, . General households Households' WTP for
households" WTP influenza population living in the immediate pandemic
Asgary[41] Canada foarn?ir;xgi?]fziza \(/Iz;lclg\ilrgtion of Greater CV(sBDC) GTA in Ontario, |influenza (H1N1) vaccine:
pandemt Toronto Area Canada 1$368.99
vaccination program program (N=306)
To measure
the values
(preferences) for
?i:gilet:z(;uz:ﬁgmes Hypothetical Median/Mean for
N . y.p CV (DBCD Adult members|an influenza vaccine
injection reaction/ child aged . a1
followed by selected at with no Guillain-Barre
Prosser etal, |USA (New adverse event due |Influenza 1 year or
o . an open- random from |syndrome:1$123.5/1$421;
[42] England HMO) [to vaccination); To |vaccine 14 year of . )
- , |ended a New England |For an influenza vaccine
estimate WTPs for respondents ) . - .
a child influenza own question) HMO (N=112) |with no injection reaction:
. . 1$61.7/1$275.3
vaccine with no
severe allergic
reaction or Guillain-
Barre Syndrome
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. Healthcare
methods ot "Tkers of
To explore WTP for reported the University
influenza prevention P of Wisconsin
(assumed .
or treatment among stated Hospitals
healthcare workers preference and Clinics
and thg impact method given (including
of new influenza New that WTP both those
Steineretal,, |USA treatments hypothetical Healthcare . who were
) . . questions . Mean WTP: 1$13.7
[43] (Wisconsin) (approved weeks influenza workers were asked vaccinated
before the initiation vaccine ) for influenza
of vaccine .
of our study) on . during the
decision making recipients period of Oct
group, but ’
these and other 1o details of 25-Oct. 29,
general decision o 1999[N=1,710]
makin elicitation and those
& method were
rovided) who were
p not[N=482})
To evaluate health Pooled estlmated.
S WTP per dose: Private
risks in the presence compensating—
Arana and Spain (Gran of altruism, usmg A vaccine tha.t Assumed Members of Mean: 1$6607.0
o WTP for avaccine |reduces the risk |general CV (SBDC) households .
Leon, [44] Canaria island) ; . Median: 1$5782.9
that reduces the risk of flu population (N=475) - .
of flu in the context Social compensating-
of altruism Mean: 1$7540.8
Median: 1$6590.4
To examine the
impact of risk Adults ranging
Hong et and perception on WTP |SARS vaccine from 20 to .
Collins [54] Korea for a hypothetical | (hypothetical) Adults CV(DBDC) 75years Expected WTP:1$50.0
SARS vaccine in (N=350)
Korea
Adults aged . .
To elicit WTP for a 20-65 years gidﬁlgf\:?r:éég 1128 [tJOSD)'
SARS vaccine that _ (N=1,015 s y
. - SARS vaccine Adults aged 20 . $166.52 depending on
Liuetal, [55] |Taiwan would reduce the ) CV (DBDC) for Taiwan e .
. . . (hypothetical) |- 65 years model specifications (with
risk of infection and sample; 464 diff t explanat
death from SARS for Taipei 1rerent explanatory
variables)
sample)
Mean WTP:1$701.5
for Scenario A vaccine
(70% cervical cancer
To assess mothers' Conjoint protection, 90% genital
references and . . . warts protection, 10
Brown etal, USA \F/JVTP for vaccinating HPV vaccine Girls aged 13- | Analysis (with Mothers year dgration)- 1$592.5
[50] . 17 years a choice- (N=307) L .
daughters against format) for a Scenario B vaccine
HPV (80% cervical cancer
protection, 0% genital
warts protection, 10 year
duration)
L. . Median adjusted WTP
To elicit WTP using Women aged Women aged (2012 USD) for 100%
CVM and to measure 20-55 years 20 to 55 years effective hypothetical HPV
Liao etal, [51] |Taiwan VSL (value of a HPV vaccine oY CV (DBDCQ) with at least - yp
PR with at least vaccine: $34.91 to $39.20
statistic life) for HPV one daughter
vaccine one daughter (N=512) for daughters and $29.03
- to $31.92 for mothers
To elicit WTP for
allergen-specific . . . CV (discrete |Patients with |Mean WTP for SCIT: I$
subcutaneous Allergen-specific  Patients with ; : ;
injection subcutaneous respiratory choice respiratory 736.81 (median, 1$295.83)
Petersen etal, [ Denmark . . S i question allergy (a-RC/ |by an open-ended WTP
immunotherapy in |injection allergy (a-RC/ .
[57] (Copenhagen) . . and an asthma) aged |question; 1$1000.52
people suffering immunotherapy |asthma) aged .
. open-ended | 18-69 years (median, not reported) by
from allergic- (SCIT) 18-69 years . . . -
. . R question) (N=317) discrete choice question
rhinoconjunctivitis /
asthma

* The WTP measures for Taiwan were expressed in 2012 U.S. dollars instead of international dollars because the official purchasing power parity
conversion factors were not available for the country.
Abbreviations: WTP: Willingness-to-pay; CV: Contingent valuation; SBDC: Single-bounded dichotomous; DBDC: Double-bounded dichotomous; DCE:
Discrete choice experiment
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Despite these limitations, our review provides a systematic
and comprehensive summary of studies assessing WTP, an
important measure of vaccines’ economic value in low- and
middle-income countries. Such assessments are valuable
information for policy makers trying to maximize the health of
their populations with limited resources.
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