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Abstract

Introduction Stated preference studies are a valuable tool to elicit respondents’ willingness to pay (WTP) for goods or
services, especially in situations where no market valuation exists. Contingent valuation (CV) is a widely used approach
among stated-preference techniques for eliciting WTP if prices do not exist or do not reflect actual costs, for example, when
services are covered by insurance. This review aimed to provide an overview of relevant factors determining WTP for health
services to support variable selection.

Methods A comprehensive systematic literature search and review of CV studies assessing determinants of WTP for health
services was conducted, including 11 electronic databases. Two of the authors made independent decisions on the eligibility
of studies. We extracted all determinants used and related p values for the effect sizes (e.g. reported in regression models
with WTP for a health service as outcome variable). Determinants were summarised in systematic evidence tables and
structured by thematic domains.

Results We identified 2082 publications, of which 202 full texts were checked for eligibility. We included 62 publications on
61 studies in the review. Across all studies, we identified 22 WTP determinants and other factors from 5 thematic domains:
sociodemographic characteristics, perceived threat, perceived benefit, perceived barriers, and other information.
Conclusion Our review provides evidence on 22 relevant determinants of WTP for health services, which may be used for
variable selection and as guidance for planning CV surveys. Endogeneity should be carefully considered before interpreting
these determinants as causal factors and potential intervention targets.

Keywords Contingent valuation - Willingness to pay - Public health - Sociodemographic determinants - Economic
valuation - Literature review
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Introduction

The concept of willingness to pay (WTP) is used to elicit
the consumers’ valuation of non-market goods [1]. The con-
sumers’ demand for non-market goods can be estimated by
contingent valuation (CV) [2]. CV is a practical approach
to describe individuals’ and society’s preferences in various
areas such as environment, transportation, education, health
care, and others [3]. In the context of resource allocation
decisions under restricted budgets, CV studies can provide
information on the value of goods and services where either
no market exists or the markets’ price information does not
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reflect the actual costs of goods or service provision.
Health services, defined as activities that provide medical

treatment [4], have no market price in a publicly financed

health system. Hence, in CV studies, the value of health care
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is described indirectly. CV studies in health care are well
established, and the number of publications applying CV is
rising [2, 5]. In CV studies, individuals are asked about their
hypothetical WTP for specific services or goods that are
usually only requested when a need arises for the individual,
for example, through illness [6]. Four value elicitation tech-
niques have been used in health care CV studies: bidding
games, open-ended questions, payment cards, and discrete
choice questions [7].

Despite the increasing use of CV in health economic eval-
uation, this approach has weaknesses. Critics question the
application of cost-benefit analyses based on stated WTP for
interventions or services in a medical context. Some of the
main points of criticism refer to challenges in ensuring the
validity and reliability of the results. Other concerns address
the fact that a hypothetical WTP for a non-market good is
prone to errors and systematic biases [8].

The established operationalisation options for the medical
benefit usually refer to user- or patient-relevant outcomes
such as utilities, quality-adjusted life years (QALY's), prolon-
gation of life, or reduction of morbidity and disability. Since
resources in a health care system are scarce, and the system
cannot afford maximum treatment for all patients, trade-offs
must be made. An efficient allocation of resources requires
valid information on how potential beneficiaries and payers
value health services. In publicly financed health care sys-
tems, the general population pays for the health services of
insured individuals via taxes or insurance contributions. The
public is, therefore, legitimate to be surveyed in WTP studies
[9]. Previous research has shown that the general population,
as a heterogeneous group with little specific knowledge of
and experience with health services, can determine actual
WTP more accurately and consistently than patients or pol-
icy-making bodies [10].

Comprehensive knowledge about factors determining
the WTP is crucial when planning the study design, data
collection, and analysis of a CV study, either as mere sta-
tistical predictors or as causal factors of WTP, mediators,
effect modifiers, or potential confounders in specific research
questions on the determinants of WTP. Some aspects related
to CV in health care have already been investigated and pub-
lished. Therefore, the research topics of four recently pub-
lished systematic reviews with meta-analysis were outside
the scope of this systematic review. The first review, meta-
regression analysis of CV studies evaluating the WTP for
health care interventions, is from the perspective of chroni-
cally ill patients, focussing on the impact of social and cul-
tural aspects at the country level [11]. The second one evalu-
ated health services focussing on the discrepancy between
WTP and the willingness to accept [12]. The third and fourth
systematic reviews with meta-regression [13, 14] aimed at
predicting the value that a population assigns to one quality-
adjusted life-year (QALY) to inform allocation decisions in
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health policy when trade-offs are necessary. However, to our
best knowledge, there is no systematic review of CV stud-
ies that evaluates the range of determinants used to analyse
WTP based on the valuation of persons that are not (yet)
directly affected. Such information is needed to measure
relevant variables and select relevant explanatory variables
for regression models to analyse factors determining WTP,
particularly if adjustments for covariates are planned. Con-
sidering relationships between potential determinants and
the outcome(s) is the basis of any good (causal) research
question.

Common approaches for variable selection are p value-
based selection (forward, backward, or stepwise selection),
as common in medicine and public health, or theory-based
selection, as common in economics. Economic (theory)
models are helpful to derive which factors influence the
value of or demand for services and goods. For example,
the Health Belief Model, by Rosenstock [15], describes the
relevance of perceived susceptibility, perceived severity, per-
ceived benefits, or perceived barriers on the perceived value
of a health service. However, the relationships assumed in
economic theory are often challenging to implement empiri-
cally because the required data are not available or cannot
be recorded precisely. Thus, the question arises, which vari-
ables can be used best to represent or approximate the rela-
tionships assumed in theory.

We conducted this systematic exploratory review of CV
studies in health care from an ex-ante perspective to sum-
marise the currently available evidence on determinants used
to analyse WTP for health services. This systematic review
merges the approach of theory-based variable selection, as
typical in economics, in causal inference, or epidemiology,
and p value-based variable selection, as common in finding
predictors in clinical prognosis or public health. Combining
both approaches helps to improve the regression models by
conducting better variable selection and raises awareness for
the many facets influencing the perceived value of a health
service. We provide an overview of potentially neglected
explanatory factors and justify including explanatory vari-
ables that lack statistical significance in univariate analysis
but are likely to impact WTP. Our intention is not to system-
atically (and quantitatively) summarise the unbiased effect
estimates of WTP determinants. We rather focus on guiding
those who plan the analysis of future WTP studies in health
care by providing an overview of determinants used in previ-
ous studies so that the relevant variables can be considered
in the planning of the survey and an explicit decision can be
made on including or excluding them in the data collection.
Our aim was, therefore, to show which determinants have
been used in multivariate regression models with the out-
come WTP and which of them actually showed a statistical
significance as an indication for potential relevance.



Determinants of willingness to pay for health services: a systematic review of contingent... 1457

Methods’
Inclusion and exclusion criteria

We included publications that reported determinants influ-
encing WTP for health services. The studies had to report
the independent variables, which are the basis for our deter-
minants, for the regression model with WTP as the depend-
ent variables. We assessed electronically available full
papers published in English or German between January
1999 and October 2021. Our search period starts in 1999
because there is already a comprehensive and transparently
reported systematic review until 1998 [5]. For a publica-
tion to be included in our review, the study design had to
apply the CV method. However, neither the type of the CV
method, for example, bidding game, open-ended questions,
payment card or discrete choice questions, nor the format of
WTP or the type of the regression analysis model, includ-
ing survival analysis, were restricted. Assessed interventions
could be real or hypothetical (e.g. a hypothetical vaccination
or treatment). Exclusion criteria included the use of utilities
or QALYs as the dependent variable. We also excluded CV
studies that asked participants to evaluate the WTP from
another person’s perspective.

The health services assessed had to be related to human
health and medicine. They may concern the area of primary
prevention, early detection, diagnostic testing, acute and
emergency care and the care of chronically ill persons—in
both inpatient and outpatient settings. We did not consider
behavioural prevention programmes, assuming that the ben-
efit of the service is challenging for unaffected persons to
operationalise and capture the benefit of the intervention. We
also excluded studies with veterinary or environmental top-
ics, including disease transmission by animals, for example,
via dogs, flies, or mosquitos, dental medicine, and genetic
testing for the sole purpose of knowledge.

We applied an ex-ante perspective instead of an ex-post
perspective. Numerous studies show that the need of one-
self or dependants and the perceived risk impact the WTP
[16-19]. Hence, we excluded all studies with pre-selected
study populations that already had or currently have the dis-
ease of interest that should be cured, treated, or identified.
Only restrictions of the study population to a sociodemo-
graphic group, such as mothers, men, or elderly persons that
can still be considered representative of (parts of) the popu-
lation, were allowed. Since the results shall be transferable

' A protocol for this systematic review has been submitted to the
Research Committee for Scientific Ethical Questions (RCSEQ)
at UMIT - University for Health Sciences, Medical Informatics and
Technology. The approval is not available publicly but we can send it
if requested.

to populations with compulsory health insurance for at
least necessary hospital care, studies on supplementary and
long-term care insurances were included. In contrast, stud-
ies on a general WTP for compulsory health insurance were
excluded.

Search strategy

Our primary sources were databases from various disci-
plines, supplemented by an unsystematic internet search.
The database search included ten electronic databases from
economics, health and medicine, psychology, and sociology.
The databases were EconlLit, ERIC, SocINDEX, PsycINFO,
PsycARTICLES, MEDLINE, and PubMed Central (PMC)
via PubMed, EMBASE, BIOSIS Previews, and MEDLINE(R)
Ahead of Print via OVID. In addition, the interdisciplinary
database Web of Science was searched. The search period
was from 1 January 1999 to October 2021.

The following search terms were used for the search:
“contingent valuation” OR “willingness to pay” combined
with a range of search terms describing types of regression
analyses, “determinant®”, or “predictor”. Only for the inter-
disciplinary database Web of Science, the search term “medi-
cal” (all fields) was added to filter the results for our research
question. The exact search strings are reported in Appendix
A. We also browsed the reference lists for the included full
texts to ensure we did not overlook research similar to our
review or relevant publications for our analysis.

Selection procedure

All references found in the 11 databases were collected in
the literature management program EndNote and checked
for duplicates. Two authors (C. S. and M. F. T.) reviewed
the titles and abstracts independently and checked for rel-
evance. For all references that may contain results relevant
to the review, the full texts were obtained and again inde-
pendently checked for eligibility by these two authors. Any
discrepancies were resolved by discussion. We applied the
same eligibility criteria for an additional article from another
source (expert referral); only the documentation in the flow
chart in Fig. 1 is different, as only suitable publications were
included.

The methodological quality of the included studies was
not assessed. The wide variation in question types and
elicitation formats makes classification and appraisal of the
literature difficult. There is a lack of an appropriate qual-
ity assessment tool for CV studies. The applicability of the
guidelines issued by the National Oceanic and Atmospheric
Administration (NOAA) panel [20] for environmental eco-
nomics is unclear for our health care setting, as also stated
by Diener et al. [7]. A suitable appraisal of the quality of
CV studies would include questions on the research aim,
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Records identified through database Records identified in update search 2021 Additional
search 2020: (n = 2645) including new search terms: (n = 3665) record through
c EBSCO Econ: 591 EBSCO Econ: 650 other sources:
2 EBSCO Psychol.: 215 EBSCO Psychol.: 268 (n=1)
g Ovid Embase, Biosis Previews: 1020 Ovid Embase, Biosis Previews: 1325
& PubMed: 496 PubMed: 1048
s Web of Science: 323 Web of Science: 374
T
v v v
S Records after duplicates removed
(n=2081)
Records excluded
(n=1880)
P 4 1) Topic: 950
= 2) Methodological approach: 421
o Rec?nrd:;g;e)ened L 5| 3) Outcome other than WTP: 46
g 4) Pre-selected group: 223
o 5) Disease transmission by animals: 22
6) Language: 48
7) Publication type: 67
8) Dental issues and behavioral prevention: 48
9) Genetic testing: 9
10) WTP for implementation compulsory health insurance: 46
v Full-text articles excluded
Z . (n = 140)
= Full-text articles assessed » | 1) No determinants reported: 20
o for e_llglbxhty 2) Method of analysis: 39
S (n =202) 3) WTP not outcome in regression analysis: 34
4) Pre-selected group: 34
— 5) Not available: 10
A 6) Other (topic): 3
3 Atticles included in
3 analysis
2 (n=62)
- (refer to 61 studies)

Fig.1 PRISMA flow chart for the selection of studies

the scope of the research question, which type of measure is
used (compensation or equivalent valuation), and with which
direction (WTP or willingness to accept) [21]. Since our
inclusion and exclusion criteria are specific for the research
aim of this systematic review, we eliminated some of the
potential biases by focussing on studies from an ex-ante
perspective evaluating WTP for health services that imply a
gain for the user/respondent (directly or indirectly) and the
stated WTP serves as compensation for receiving the option
for the health service. The validity of an included study as
cost—benefit evaluation would not be relevant for the primary
research question of this review: which determinants were
used in the full regression models evaluating WTP for health
services and which of these had, according to the authors, a
statistically significant influence on WTP?

@ Springer

Data extraction and synthesis

Systematic extraction forms and evidence tables were
developed before the literature search, which contained the
following parts to summarise the content of the included
publications:

1) Study characteristics: name of the first author, year of
publication, objective of the study, location of the study,
time of recruiting and data collection, study population
and study centres, number of participants analysed in
the regression model, gender, and age of the participants
(Table 1).

2) Methodological information: data collection, attributes
of the CV method used, and the type of regression analy-
sis (Table 2).
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3) Determinants used as explanatory variables in the full
regression models with information on the frequency of
use and the level of statistical significance (Tables 3 and
4) are the primary outcomes of our review.

The determinants result from the text analysis of the
included publications. We defined a “determinant” as an
individual independent factor in a regression model. Each
determinant may comprise a thematic set of synonymous or
comparable explanatory variables. In addition to age and
gender, we generated new determinants deductively dur-
ing the extraction process based on the aspects used in the
regression models reported in the publications. We sum-
marised the used determinants thematically and yielded
superordinate domains. In addition to the domain “sociode-
mographic factors”, we used the concepts from the Health
Belief Model [15] as separate domains that allow a clear
distinction. The four original concepts of the theoretical
model are “perceived threat” (including perceived suscep-
tibility and severity of disease), “perceived barriers”, and
“perceived benefits”. Table 6 describes the domains in more
detail.

Each publication was summarised in one table row in
the systematic evidence tables, even if multiple regression
models were described with WTP as the dependent vari-
able. If multiple regression models were compared in one
publication or there was more than one variable or variable
characteristic addressing the same determinant (e.g. several
dummy variables describing multiple income categories),
the most decisive result, respectively, the lowest p value
reported, was used, regardless of how many other variables
had a higher p value. If a pooled model was reported for the
entire study population, the results of the pooled model were
chosen. While this simplification tends to yield more statis-
tically significant determinants relative to the determinants
used, this adjustment was necessary for the summary of
results. Since the aim of the review is exploratory, this sim-
plification is not expected to result in a loss of information.

To compare the frequency of use of determinants in
regression models, we generated three different scoring
options per determinant:

1) Statistically significance/trend: the explanatory variable
showed an association with WTP that was statistically
significant (p <0.05) or indicated a trend (i.e. p <0.1)

2) No statistically significance/trend: no explanatory vari-
able showed a statistically significant association (or
trend) with WTP (n.s.)

3) The determinant was not used in the full regression
model (n.u.)

Data were extracted from the publications by one author
(C. S.) and verified by a second author (M. F. T.). Questions
arising during the extraction process were solved by discus-
sion. We report use and statistical significance per deter-
minant and study in an extraction table (Table 3) and sum-
marise determinants and frequency of use in a systematic
evidence table (Table 5). The detailed results of the evalua-
tion according to the characteristics “statistically significant
impact on WTP”, “no statistically significant impact”, and
“not used” are reported in Table 3. For each determinant, we
calculated the relative frequency for the use of this determi-
nant about all publications (see column 2 in Table 5) and
the proportion of being statistically significant compared to
all studies in the review (see column 3 in Table 5). We did
not calculate average values for “additional information”.

Finally, we derived thematic domains based on the deter-
minants identified. The determinant labels and descriptions
of the domains were critically discussed between all the
authors until consensus was reached.

Results
Study selection

The database search yielded 6310 hits, and one additional
publication was included due to an expert recommendation.
After removing duplicates, 2081 titles and abstracts were
checked for eligibility and inclusion in the review. After this
step, 202 publications were checked as full texts for eligi-
bility. Sixty-two publications met the inclusion criteria and
were included in the review. The selection process documen-
tation with reasons for exclusion is shown in the PRISMA
flow chart in Fig. 1.

Most records were excluded because the topic of the
publication did not fit the research question or had no rela-
tion to health or medicine (e.g. addressing environmental
issues, nutrition, societal or social issues, or methodological
aspects). Further records were removed as they did not apply
the CV method (e.g. cost-effectiveness studies or discrete
choice experiments without explicit results for determinants
or health services). A list with the references of all excluded
full texts can be found in Online Resource 1. The 62 publica-
tions included refer to 61 different CV studies.

Description of studies

As described in Table 1, the studies included in this review
were conducted in 45 countries in Asia, Africa, Europe,
North and South America. Across the 62 studies, data of
a total of 61,983 participants were included in the regres-
sion analyses. In 31 publications referring to 30 stud-
ies, data were collected via interviewer-administered CV

@ Springer
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questionnaires, either in person or via telephone. In 33 stud-
ies, participants filled the questionnaires themselves, either
online or anonymously in printed form. Two studies used
both administration modes [9, 22]. The proportion of women
and men differed across studies. Differences were usually
related to the study setting, the accessibility of respondents,
or the research question. Twenty-two studies were published
from 1999 to 2010 and 40 since 2011.

The CV study design, the types of the regression models,
and the format of the WTP variable differ between studies, as
described in detail in Table 2. Twenty-eight studies [23-50]
applied a bidding game with double-bonded dichotomous-
choice questions or more than two bidding questions, 13
studies [9, 22, 29, 51-59] used single dichotomous choice,
13 studies [60-71] applied payment cards, and 13 studies
[62, 64, 66, 72-81] applied open questions as the primary
survey method for WTP. Five studies [29, 62, 64, 66, 80]
applied more than one WTP format. Of the studies using a
bidding game, single dichotomous choice, or payment cards,
13 [23, 24, 27, 29, 38, 39, 41, 46, 54, 56, 59, 60, 82] added
an open-ended follow-up question on WTP and eight [9,
22,26, 29, 33, 36, 58, 61] used a follow-up question on the
certainty of their answer on WTP. According to the research
question and variable definition, regression methods applied
included multiple linear, log-linear, logistic, ordinal, Tobit,
Probit, and interval regression analyses as well as (paramet-
ric) survival analyses (see Table 2).

Identified determinants and domains

A total of 22 determinants were found, plus the category
“other variables”, as described in Table 4. Each table cell
represents one of the 1364 evaluations—separately for 62
publications and 22 determinants each (additional variables
excluded).

As shown in Table 5, over half of the studies used the fol-
lowing determinants in their multivariate regression models:
“age”, “gender/sex”, “education”, “income/wealth”, “per-
ceived own susceptibility”, and “affectedness/perceived
severity of disease”. The category “other variables” com-
prises the determinant “methods and setting” of the study
and fourteen additional variables (reported in Table 6) on
heterogeneous factors that are relevant to specific research
topics, for example, by describing differences in the study
population or motivation for the health service. For example,
we did not generate a new determinant for socioeconomic
variables that were very specific to the context of a single
country (e.g. “status of the respondent in the household”
[38, 56]) or only used once and without a statistically sig-
nificant influence on WTP (e.g. the number of persons with
income in a household [79]). These variables were diverse
and, therefore, summarised as “additional variables”.

@ Springer

The number of variables used differed substantially
between studies. The 62 publications, each including one or
more regression models with WTP as the dependent vari-
able, used on average 8.3 determinants (median 8; range
3-12) per study, of which on average five determinants
(median 5; range 0—12) per study were statistically signifi-
cant (see right column of Table 3). When comparing the
groups, 61.1% of the determinants used showed a statisti-
cal significance or trend. Without the most used sociode-
mographic determinants “age”, “gender/sex”, “education”,
and “income/wealth”, the number of determinants used is
reduced to 5.1 per publication (median 5; range 1-10), of
which 3.0 (57.7%) show statistical significance or trend. This
narrow range of explanatory variables indicates a potentially
too restrictive variable selection.

Based on the determinants used, five domains were
derived: “sociodemographic characteristics”, “perceived
threat”, “perceived benefits”, “perceived barriers”, and a
group of variables that covered methodological aspects and
study-specific aspects depending on the research question,
called “other information”. Table 6 shows the domains and
the corresponding determinants and operationalisation, with
a brief description of the domain. The labelling of three of
the domains, “perceived threat”, “perceived benefit”, and
“perceived barriers”, is identical to the categories from the
Health Belief Model (Rosenstock 1966) [15] because the
established categories are separable and fit the determinants
we found. It was not our original intention to map the deter-
minants to the categories from the Health Belief Model,
however, these categories were a perfect fit for our determi-
nants. Some of the studies [27, 28, 32, 57, 68, 80, 82] also
used the categories from the Health Belief Model for their
data collection and thus reported corresponding variables.

By far the largest domain was “sociodemographic charac-
teristics” (n=287), followed by “perceived threat” (n=111),
including the susceptibility for and severity of condition or
risk, “perceived benefit” (n=>56), including pre-knowledge
and non-health benefits, and “perceived barriers” (n=58)
describing costs and barriers for access. Besides the most
frequently measured socioeconomic variables in this domain
[age (n=50), gender (n=41), education (n=45), and
income (n=>57)], over two-thirds of the studies used deter-
minants describing the situation of the respondent: “per-
ceived own susceptibility” (n=32), “affectedness/perceived
severity” (n=33), and “personal mindset (affected relatives
or attitude of living healthy)” (n=30). These aspects help to
understand the respondent’s situation, subjective influence
factors on WTP (e.g. perceived stigma [34]), and potentially
conflicting interests for the money spent. For example, in
one study, the mindset that the state should pay essential
long-term care services to all versus only to the poor had
a statistically significant association with WTP (p <0.01).
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Table 4 Other variables (not

8 . References Variable Significance level

assigned to other determinant

categories) Baji [60] Respondent is on sick pension n.s
Catma [27] Perceived effectiveness of policy measures
Lakic [54] Pharmacists are seen as a source of information about medicines *
Onwujekwe [38, 56] Status in household n.s./**
Pavel [75] Nature of the setting, private versus governmental hospital *
Pavel [75] Reason of medical visit acute n.s.
Poder [9] Having a child n.s.
Rezaei [76] Sex of the child n.s.
Schulz [77] Concern about privacy *
Terashita [79] Number of persons with income n.s.
Wang [80] Employee size in the workplace *E
Whynes [66] protest expressed at the idea of payment *
Wong [68] I am concerned if the new COVID-19 vaccine is halal ook
Wong [68] I will only take the COVID-19 vaccine if the vaccine is taken by n.s.

many in the public

n.s. Not significant
*p<0.05
*p<0.01

*¥p <0.001
"p<0.1 (trend)

A comparison between the six geographical regions
according to the World Bank [83], Africa, East Asia and
Pacific, Europe and Central Asia, Latin America and the
Caribbean, Middle East and North Africa, and South Asia,
indicates very little influence of the World Bank region on
the type of sociodemographic variables seen as relevant to
describe the study sample. There were no major differences
in the determinants used, as presented in Table 3. Variables
on cultural differences might be more present in studies with
high heterogeneity of the study population, which is more
likely in countries with international citizenship and differ-
ent main confessions. For example, “ethnicity” was primar-
ily assessed in societies with a heterogeneous population as
the United States, UK, and Malaysia [25, 27, 37, 55, 57, 59,
68]. The determinant “number of persons with income” was
only assessed in a study from Japan [79]. “Confession/level
of religiosity” only had a statistically significant influence
in Israel and Indonesia. Only one study [33] comparing six
European countries addressed cultural differences between
countries in more detail and identified variations in income
and risk aversion as the main differences between countries.

Discussion

This systematic review provides an overview of determi-
nants used in multivariate regression models to analyse WTP
for health services in the specific context of ex-ante evalua-
tions of a health service by the general public using CV. We

compiled this review of CV studies published since 1999 to
show potentials for improvement in the current practice of
analysing CV studies. We extracted the explanatory vari-
ables used in multivariate regression models, summarised
them in 22 determinants, which could be compared across
studies, and derived five thematic domains: “sociodemo-
graphic characteristics”, “perceived threat”, “perceived
benefit”, “perceived barriers”, and “other information”.

In this review, all determinants showed a statistically
significant association (or trend) with WTP in at least one
study. Such statistical association does not necessarily imply
an independent causal relationship between the determinant
and WTP. While the integration of sociodemographic vari-
ables was relatively common, other domains were mainly
neglected. This fact is important because the variables from
the lesser used domains predominantly show statistically sig-
nificant impact on WTP if they were used. Consequently,
based on the reviewed scientific literature, we suggest con-
sidering also rarely used variables as potential determinants
for WTP. Examples of potentially relevant determinants that
are rarely used are prior knowledge, information, attitude
towards the health service, perceived risk, and affectedness.
The narrow range of explanatory variables used (median 8;
range 3—12) with a high proportion of statistically significant
determinants (61.1% of determinants used) might be a prob-
lem since p value-based and model-based variable selection
methods do not always adequately control for confounding
[84]. Some explanatory factors or interactions between vari-
ables might be overlooked, even if they make the difference.

@ Springer
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Table 5 Summary of

determinants used in regression Determinant including different characteristics St}ldies using deter- S.tati.stical
minant significance/
models n (%) trend
n (%)°
Age (in years or as a grouped variable) 50 (80.64) 30 (60.0)
Gender/sex® (reference category “male” or “female”) 41 (66.12) 18 (43.9)
Marital status 24 (38.70) 9 (37.5)
Education 45 (72.58) 30 (66.7)
Size household/family 15 (24.19) 5(33.3)
Work activity/job type 25 (40.32) 14 (56.0)
Income/wealth 57 (91.93) 51 (89.5)
Geographic location and residence setting 16 (25.80) 7 (43.8)
Place of birth (country or urban/rural) 2(3.22) 1 (50.0)
Ethnicity (nationality/race) 8 (12.90) 5(62.5)
Confession/level of religiosity 4(6.45) 2 (50)
State of health 28 (45.16) 13 (46.4)
Perceived own susceptibility 32 (51.61) 23 (71.9)
Affectedness/perceived severity of disease 33 (53.22) 25 (75.8)
Prior use/disease history 18 (29.03) 4(22.2)
Pre-knowledge/information 21 (33.87) 13 (61.9)
Efficacy/effectiveness 5 (8.06) 2 (40.0)
Personal mindset (affected relatives)/attitude of living healthy 30 (48.38) 22 (73.3)
(smoking, drinking, dental visits)

Insurance status (including prior OOPP) 17 (27.41) 8(47.1)
Perceived access (incl. waiting time and forgoing use) 18 (29.03) 11 (61.1)
Price of treatment and affordability 13 (20.96) 12 (92.3)
Methods and setting 10 (16.12) 8 (80.0)
Marital status 24 (38.70) 9 (37.5)

incl. Including, N number, n.a. not applicable, OOPP out-of-pocket payment

“Proportion refers to all 62 studies

PRefers to the number of regression models using the determinant and describes the proportion of determi-
nants with statistical significance or trend (i.e. level of p <0.1) among all studies that used this determinant

“We combined gender and sex here. If reported in publications, we included in Table 1 whether the infor-
mation male/female refers to gender or sex

Table 6 Domains/areas of determinants

Domain

Determinants/operationalisation of domain

1. Sociodemographic characteristics

2. Perceived threat (= susceptibility for and severity of condition or
risk)

3. Perceived benefit (also non-health-related benefits) and pre-knowl-
edge

4. Perceived barriers (=belief about tangible and psychological cost)

5. Other information

Age, gender/sex, marital status, education, size household/family, work
activity/job type, income/wealth, geographic location/residence set-
ting, place of birth (country or urban/rural), ethnicity (nationality/
race), confession/level of religiosity

State of health, perceived own susceptibility, affectedness/perceived
severity of disease, prior use/disease history

Efficacy/effectiveness, personal mindset (affected relatives)/attitude
of living healthy (smoking, drinking, dental visits), pre-knowledge/
information

Insurance status (including prior OOPP), perceived access (incl. waiting
time and forgoing use), price of treatment and affordability

Methodological variables and study setting,

Additional variables (n =14, reported in Table 4)

@ Springer



Determinants of willingness to pay for health services: a systematic review of contingent... 1477

For example, suppose a disease is not perceived as severe.
In that case, there is already an explanation as to why a bad
state of health or one’s own susceptibility does not have a
statistically significant impact on WTP even if there is a
realistic threat based on scientific evidence. We excluded
the domain “other information” from the quantitative com-
parison of use and statistical significance. Variables in this
domain were related to the analysis method, the setting, and
the research question (listed in Table 4). These aspects are
just as important as other domains but were diverse and dif-
ficult to summarise.

Unexpectedly, the main variables describing the scope of
the health service, the price of the treatment, and efficacy
were rarely used as determinants. In addition, hypothetical
bias and scope effect were often addressed as a typical bias
of CV studies in the introduction or discussion sections of
the studies. Still, only a few studies took sufficient action
to reduce the bias; for example, eight studies [9, 22, 26,
29, 33, 36, 58, 61, 81] asked the respondent in a follow-up
question for their certainty regarding stated WTP. Previous
literature has shown that methodological issues as different
payment vehicles (e.g. tax, donation, or lump sum [22]),
the anchoring effect (relates to the amount of starting bid)
[44], the CV method used [29], the scope effect [9, 85],
or the framing effect [66] can bias WTP estimates. Never-
theless, only ten studies [9, 22, 26, 41, 62, 63, 66, 67, 75,
79] included variables on the study design in the regres-
sion model to explain a possible influence on WTP. This
result suggests that methodological variables, which could
be helpful to control for bias related to the study design, are
underrepresented in regression models analysing WTP. We
did not expect further aspects to be addressed regarding the
range of the determinants found. How the determinants are
operationalised within a specific CV study depends on the
research question and the setting. Consulting experts in the
field of study will be helpful.

Instead of judging which explanatory variables are the
most important determinants to use for further analyses, we
aimed to create awareness for potentially significant relations
between more neglected determinants and WTP. The main
benefit of our research is the summary of relevant studies to
show a potential lack of addressing relevant determinants
in regression models. In addition, we provide studies that
can be cited for theory-based variable selection or to jus-
tify the inclusion of less commonly addressed issues in CV
questionnaires. We hope to contribute to a worthwhile and
meaningful variable selection by sensitising researchers to
the importance of perceived benefits and barriers related
to the health services assessed, perceived susceptibility for
the condition assessed, previous experiences, sociocultural,
environmental, and other factors influencing the value of a
health technology. For example, cultural aspects will help
interpret differences in WTP between countries if social

desirability, shaped by moral values of a society [30], and
perceived stigma by society [86], as motivations for use,
differ. The monetary value of WTP and well-chosen deter-
minants provide important information for policymakers to
understand what determines the value of a health technol-
ogy for the public. Ultimately, our review may lead to better
studies and better health policy decisions based on insightful
information derived from a broad range of relevant determi-
nants on what constitutes the value of a health technology
to the population, regardless of the biases in the level of
monetary WTP. Knowing the determinants helps to define
actions, for example, information campaigns.

To our best knowledge, we are not aware of any studies
directly comparable to our review. However, our results align
with the limited comparable results from other published
reviews. Most similar, but with a different study population
and perspective, is a meta-regression by Chaikumbung [11]
that evaluated WTP of chronically ill patients. Our results
align with this study, showing that socioeconomic factors
have a statistically significant impact on the WTP. In contrast
to Chaikumbung [11], who evaluated the WTP of chroni-
cally ill patients, our review provides an overview of which
factors affect WTP among citizens that are not (yet) directly
affected. This does not exclude subjects indirectly affected,
for example, by having risk factors or vulnerability to the
illness and having learned about them or having friends or
family members who have been directly affected. Another
systematic review by McDougall et al. [87] pursued a differ-
ent research aim but also included studies on the WTP for
health. McDougall et al. [87] investigated the validity and
accuracy of WTP values by comparing values from 18 stud-
ies on WTP for health or the value of a statistical life-year
with national guidelines of cost-effectiveness thresholds.
Consistent with our studies, they find substantial heteroge-
neity in the methods of eliciting WTP, resulting in a wide
range of monetary values [87].

In our review, we assessed determinants of hypothetical
WTP, which may or may not appropriately reflect actual
WTP. A systematic review by Kanya et al. [88] using a
meta-regression of 84 studies, including nine from the
health care sector, has shown that the hypothetical WTP is
a weak indicator of actual WTP and hypothetical WTP was
3.2-5.7 times higher than the actual WTP. The extent of
the variation between actual and hypothetical WTP is likely
influenced by methodological aspects, such as the different
study designs [88].

However, a study performed by Quaife et al. [89] evalu-
ated the use of discrete choice experiments in health care.
Eight studies comparing hypothetical choices (predictions
from the models) and real choices showed that discrete
choice experiments could produce reasonable predictions
if the sample represents the population [89]. According to
Smith [90], the extent of the divergence between actual and
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hypothetical WTP can be accounted for since the valid-
ity of WTP increases by describing the health services
assessed realistically and credibly to the respondent. The
way the WTP is asked for, the time of the survey and how
the respondents’ risk of using the services is perceived also
influence the reliability of the CV survey’s results [90].

Our systematic review has several limitations. One limi-
tation is the heterogeneity of scope and methods of the
included studies. This can be traced back to the fact that they
were conducted in many different countries with different
cultures, infrastructural and financial resources, and different
health services assessed, which makes comparison or gener-
alisation difficult. A lack of comparability of the results with
other countries is also expressed in the discussion sections of
included studies (e.g. [42, 57]). In addition, the methods of
data collection, analysis, and presentation vary widely across
studies. WTP has been collected in different currencies and
formats, as dichotomous, continuous or interval variables,
with or without respondents having a WTP of zero. Hence,
we have chosen not to conduct a meta-regression and pro-
vide an overview of all the determinants used in the relevant
literature. Due to the lack of an appropriate assessment tool
to address methodological differences, we did not assess the
study quality of the included CV studies in detail but tried
to limit the heterogeneity of the study objectives via our
inclusion criteria.

In addition, our review itself has limitations related to
the search and subjective influence of the authors. We likely
missed relevant papers due to our search strings focussing
on multivariate regression analyses and several exclusion
criteria. However, this restriction was necessary for a feasi-
ble search and having a focussed research question. We also
might not have identified some types of survival analyses
or causal methods (e.g. g-methods) [91]. But since using
different types of regression analyses is the most common
approach for analysing CV studies, we do not expect this
restriction strongly biases our set of determinants. In addi-
tion, a publication bias due to the restriction on databases
cannot be excluded. However, as we included multiple
health and life sciences databases in our search, this seems
unlikely. Our search might have yielded more studies if we
had considered languages other than English or German and
searched for original publications before 1999 instead of
following up on the review by Olsen and Smith 2001 [5].
We intended to identify significant determinants after adjust-
ments for multivariate covariates. We focussed on regression
analyses because this is the most common method to adjust
for covariates in health economics and epidemiology.

The labels of the determinants and domains are subjective
since the process of synthesising the information is based on
discussions among the authors. Although this is an appro-
priate way to summarise the many different variables and is
common practice for qualitative syntheses, the reader should
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not use the domains out of the context of our review. Our
decision of which determinants belong to the domains “per-
ceived threat”, “perceived benefit”, and “perceived barriers”
is also independent of the Health Belief Model [15].

When summarising the determinants from the 62 studies,
we made assumptions to simplify the synthesis and catego-
risation of determinants. For example, we combined several
regression models presented within one publication into one
assessment about the significance of the association per pub-
lication to be able to generate summary frequencies (see
Table 3). We ranked these frequencies and proportions of
use of the determinants (see Table 5). Still, we suggest not to
interpret the 22 determinants as a suggested “core” standard
set of variables or as proof for the relevance of variables.
Instead, we suggest a minimum pool of potential variables
to consider depending on the specific study purpose and
research question. Our results should also motivate consid-
eration of more rarely used determinants when examining
the variation in WTP for health services. Explicit statements
on economic theory and causal assumptions, expressed by
causal diagrams [92] with theory-based variable selection
instead of a solely statistically based approach, should guide
the assessment of determinants and their effects. We par-
ticularly encourage including determinants describing the
situation and the context of the research problem with the
purpose of better understanding the complex situation of an
individual when evaluating the value of health services. CV
studies in health care help establish a detailed understand-
ing of (societal) preferences and values to inform decision-
making. Especially when trade-offs between different health
services are necessary for allocation decisions to ensure
against the background of economic efficiency, knowledge
on societal preferences is useful.

Further research should evaluate whether using a similar
set of explanatory variables in regression models analysing
WTP positively affects the comparability of WTP values
for different health services. Standardising the methodol-
ogy of data collection and analysis could greatly facilitate
the comparability of WTP results within society. As sug-
gested by Perry-Duxbury et al. [93], the standardisation of
(1) the number and order of questions and (2) the attributes
and their levels could also help to assess the validity of the
results of CV studies.

Conclusion

Our review provides comprehensive and quantitative evi-
dence on 22 determinants used to analyse WTP for health-
care services from an ex-ante perspective. The thematic
domains of the determinants were categorised in “sociode-

mographic characteristics”, “perceived threat”, “perceived
benefit”, “perceived barriers”, and “other information”,
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including study design and setting. Determinants describ-
ing the respondent’s perception added valuable information
to understand what influences the perceived value of a health
service for society. Our pool of determinants can guide the
planning of future WTP surveys and the analysis of data in
CV studies in health and medicine. To consider possible
relationships between variables, which may include bias
and confounding but also obvious variables, for example,
perceived effectiveness of the treatment or severity of the
condition, at the planning stage of the study can help ensure
that the relevant variables are collected and that the good-
ness of fit of the regression models is improved. When used
to inform health policy allocation decisions, more informa-
tive models will ultimately lead to more health for the money
spent. Before interpreting these determinants as causal fac-
tors and potential intervention targets, actual causal rela-
tions, endogeneity, and the choice of causal inference meth-
ods should be carefully considered.

Appendix

Search strategy
Database and search strings with number of hits for the
time from January 1, 1999, to October 21, 2021.

1. Web of Science

Search 2020 (323 hits—24 August 2020):

TS = (“contingent valuation” OR “willingness to pay” OR
“willingness-to-pay) AND ALL FIELDS (regression) AND
ALL = (medical); TS =topic, ALL =all fields.

Search 2021 (374 hits—07 April 2021).

TS =(“contingent valuation” OR “willingness to pay” OR
“willingness-to-pay”) AND ALL = (“regression” OR “pre-
dictor”) AND ALL = (medical); TS =topic, ALL =all fields.

2. Medline via Pubmed

Search 2020 (496 hits—24 August 2020): ((contingent
valuation[Title/Abstract]) OR (willingness to pay[Title/
Abstract])) AND ((regression[Title/Abstract]) OR
(determinant[Title/Abstract])).

Search 2021 (1,094 hits—21 October 2021) ((“contingent
valuation”[Title/Abstract] OR “willingness to pay”[Title/
Abstract])) AND ((“survival function*”’[Title/Abstract] OR
“regression*”[Title/Abstract] OR “determinant®”[Title/
Abstract] OR “predictor*”[Title/Abstract] OR
“tobit”[Title/Abstract] OR “probit”[Title/Abstract] OR
“stratification”[Title/Abstract] OR “structural equation
modelling”[Title/Abstract] OR “g method*”’[Title/Abstract]
OR “propensity score"[Title/Abstract]) OR ((“propensity
score”’[MeSH Terms] OR “latent class analysis”[MeSH
Terms] OR “social class/statistics and numerical data”

[MeSH Terms] OR “Mediation Analysis”[MeSH Terms])
OR (analyses, regression[MeSH Terms]))).

3. EconLit, ERIC, SocINDEX (via EBSCO host) (591 hits)
Search 2020 (591 hits—24 August 2020):

TI ((contingent valuation OR “willingness to pay” OR
“willingness-to-pay”)) OR AB ((contingent valuation OR
“willingness to pay” OR “willingness-to-pay”’)) AND TI
(regression OR determinant OR predictor) OR AB ( regres-
sion OR determinant OR predictor); Expanders: Apply
equivalent subjects.

4. PsycINFO, PsycARTICLES (via EBSCO host) (215
hits).

Search 2020 (215 hits—24 August 2020): (TT (contingent
valuation OR “willingness to pay” OR “willingness-to-pay)
OR AB (contingent valuation OR “willingness to pay” OR
“willingness-to-pay)) AND (TI (regression OR determinant)
OR AB (regression OR determinant)); Expanders: Apply
equivalent subjects.

5. BIOSIS Previews, Embase, Ovid MEDLINE(R) and
Epub Ahead of Print (via Ovid)

Search 2020 (1,020 hits—24 August 2020): ((contingent
valuation or willingness to pay or willingness-to-pay).ti.)
OR ((contingent valuation or willingness to pay or willing-
ness-to-pay).ab.) AND ((regression or determinant).ab. OR
(regression or determinant).ti.)

Search 2021 (1,325 hits—07 April 2021): ((contingent
valuation or willingness to pay or willingness-to-pay).ti. or
(contingent valuation or willingness to pay or willingness-
to-pay).ab.) and ((regression or predictor or determinant).
ti.). or (regression or predictor or determinant).ab.)
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