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Abstract 

Background: Demands for dental services seem to be beyond the capacities of most healthcare systems these 
days. Patient preferences have been increasingly emphasized to be considered in the joint decision-making process. 
Willingness-to-pay (WTP) is a recommended method for measuring the utility of health services; increasingly being 
used in recent decades. Taking these points into consideration, this article aims to provide an overview of the meth-
odological aspects and policy implications of WTP studies in the field of oral health.

Methods: The research was conducted in ISPOR, PubMed and Google Scholar databases. In addition, reference lists 
of included articles were checked to identify the relevant studies. All studies published were included that were in 
the English language and reported using WTP for oral health-related goods and services. A data-charting form was 
developed by a focus group discussion panel of seven experts to derive the main methodological aspects of WTP. 
Also, Core policy suggestions were categorized through thematic content analysis of the included papers.

Results: The search strategy yielded 389 studies of which 52 were included. WTP studies in oral health show an 
increasing trend in global publications. The UK and Canada have a greater share in published material than in any 
other country. The dominant field of these researches is in restorative and prosthetic dentistry, and a wide range of 
different methodological aspects was documented. Policy suggestions were categorized in three main themes: (A) 
setting new tariffs or subsidizing the item, (B) provision of the item due to population preferences, and (C) improving 
literacy regarding the item.

Conclusions: An urgent need for a common framework regarding the design of WTP studies in dentistry seems par-
amount. Some policy suggestions seem not to be applicable, perhaps due to insufficient familiarity of the researchers 
with the complexities of the public policymaking process.
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Background
In joint decision making between patient and health care 
providers, preferences of patients for proposed proce-
dures are at least as important as clinical norms [1, 2]. On 
the other hand, demands for dental services are beyond 
the capacities of healthcare systems particularly in a 
majority of low and middle income countries [3].
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Policymakers and health care managers must be 
informed about the different types of health care benefits 
perceived by patients, as well as factors influencing their 
services utility, in order to allocate optimal resources 
and generate favorable incentives within the healthcare 
systems [4, 5]. Patient valuations should include factors 
beyond service effectiveness, such as time span, discom-
fort, pain and anxiety [2].

“Willingness-to-pay” (WTP) is a systematic and trust-
worthy method in monetary terms to measure the benefit 
of a health care intervention [4]. WTP seeks to measure 
the preference strength of an individual for any desired 
intervention by calculating the maximum amount of 
money they would sacrifice [6]. This is considered the 
manifestation of “direct democracy” in public policymak-
ing [7]. The technique is primarily seen as an aid to place 
monetary value on health care programs and to compare 
them particularly with programs beyond the health sec-
tor [8, 9]. WTP results can serve as the benefit wing of 
the economic evaluation (cost–benefit analysis) of a 
desired service, compared to other alternatives, which 
is strongly recommended as a critical input at the public 
level for decisions of allocation [10]. Therefore, WTP can 
help tailor dental treatment to individual patient valua-
tions in a clinical practice, or help policymakers make 
informed decisions regarding resource allocation in the 
public sector and a priority setting across patient groups 
[8, 9].

WTP can be measured in two main ways: First, the 
“revealed preferences” approach which focuses on con-
sumer behavior in the market and can be measured based 
on the information acquired from actual real market pur-
chase of individuals and second, “stated preferences”; 
an indirect technique in which consumers are asked to 
explicitly state their WTP [11, 12]. “Contingent Valua-
tion” (CV) is a WTP survey asking participants to state 
their maximum WTP for a hypothetical item [11].

WTP can be elicited through interview or question-
naire but to achieve a more valid result it is recom-
mended to use the face-to-face interview method [13]. 
WTP is versatile and can be used for inquiring about a 
public service such as water fluoridation for a state, or it 
can be a non-public service such as tooth filling service 
provisions in a private clinic. There are several methods 
to elicit the WTP amounts: (a) the “open-ended” ques-
tions in which respondents are asked to freely state their 
maximum amount of WTP, (b) the “Take-It-Or-Leave-It” 
(TIOLI) in which respondents agree or disagree with one 
proposed value, (c) the “bidding game” which starts with 
a single bid and increases or decreases in accordance 
with the respondent agreement till the maximum WTP 
is reached, (d) the “payment cards” in which respond-
ents decide among cards presenting various values (If 

the cards are presented randomly the technique is called 
“shuffled payment cards”), and (e) “payment scales” in 
which respondents should select a range of values which 
consist of their desired maximum WTP [14]. These tech-
niques can be used alone or combined with another elici-
tation method. The “open-ended” questions may lead to 
inaccurate answers because of “strategic bias” (this occurs 
when respondents behave strategically to influence the 
provision or funding of the asked item instead of express-
ing their true WTP amounts) [15]. Although the “bidding 
game” provides a “market-like” situation, it could suf-
fer from “starting-point” bias (when the first presented 
amount affects the true maximum WTP of respondents) 
[15]. Need for a larger sample size and being susceptible 
to “starting-point” bias are disadvantages of TIOLI [15]. 
Although the “payment cards” method may be affected 
by “range bias” (effect of the range of amounts printed 
on the cards on the WTP amounts) it may not be suit-
able to be used in rural areas. Regarding the oral health 
field, some authors have recommended the “shuffled pay-
ment card method” as the most appropriate method to be 
applied for WTP studies [16].

Johannesson and Meltzer have recommended that 
investigation of societal WTP for health care should be 
a research priority [17]. WTP has also been suggested as 
the most appropriate method to measure patient prefer-
ences in dental care programs; both in publicly funded 
health care programs and in private insurance based 
plans [18–20].

Since 1999 when the first WTP study in dentistry 
was published, the number of such studies dramatically 
increased globally over two decades. A similar trend in 
CV studies on general health has been documented over 
a broader time span [21]. Therefore, it seems to be the 
proper time to have a critical overview of the existing 
WTP studies in oral health care to search for any impli-
cation of the results for oral health policymaking, and in 
the future help undertake more robust practical research. 
Although a valuable critical review probed methodo-
logical aspects of WTP studies related to clinical services 
[22], in the current review both clinical and non-clinical 
studies are included. In addition, this study aims to con-
duct a scoping review on the existing oral health litera-
ture on WTP studies with a particular focus on policy 
implications and to examine areas of shortcomings in 
this field.

Methods
We chose a scoping review methodology on WTP stud-
ies in the area of dentistry to explore all aspects of oral 
health services to derive diverse methodologies and 
policy implications. Our methods align with the 5-step 
methodological framework recommended by Arksey and 
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O’Malley, albeit the first two steps are amalgamated [23]. 
The last search was done on March 15, 2020.

Identification of research question and relevant research 
studies
The main question of this scoping review was: “What are 
the methodological attributes and policy implications 
in dentistry of the existing WTP studies?” Keywords 
were selected under two main concepts: Oral health 
[with the main keywords but not confined to them; “oral 
health”, “oral health care”, dentistry, “dental care”, “dental 
service(s)”] and willingness-to-pay [with the main key-
words but not confined to them; “willingness-to-pay”, 
WTP, “contingent valuation”, “discrete choice experi-
ment”, DCE, patients’ preferences, patients’ valuations 
and patients’ utilities]. Searches were conducted in Pub-
Med, Google Scholar and the leading global International 
Society of Pharmacoeconomics and Outcomes Research 
(ISPOR) electronic databases with variations, and a com-
bination of the keywords under two main aforemen-
tioned concepts. Reference lists of published oral health 
WTP articles were checked to identify relevant studies. 
The research question, search strategy and aim of the 
study were designed and discussed by both authors of the 
present study. Navid Saadatfar (NS) searched, removed 
duplicated articles, matched the obtained papers con-
taining eligibility criteria, and then, extracted the data 
from the included papers. Mohammad Jadidfard revised 
the results and interpreted the data.

Study selection
Potential studies published in English reporting WTP for 
oral health related goods and services were considered 
in this review including original articles, online avail-
able dissertations and official reports. No restrictions 
involving terms of study time, location or methodological 
aspects of WTP were considered. Studies were excluded 
eliciting preference of participants using methods other 
than WTP (e.g. “time-trade-off”) or studies using WTP 
without considering its effect on the oral health. Only 
reported article results of a dissertation were included in 
the review. If the data set was common in two or more 
articles, only one was included. Finally, two researchers 
independently reviewed all included studies.

Data items and data charting process
A data-charting form was developed to assess oral health 
WTP studies by focus group discussion of a panel of 
seven experts including three from Dental Public Health; 
these members are practicing clinicians, two health econ-
omists, one from health policy and one health care man-
agement specialist. The checklist items included sample 
size, sampling and WTP elicitation methods, desired 

goods and services, factors affecting the amount of the 
stated WTP and policy recommendations. Sampling 
methods were categorized as ‘convenience sampling’ and 
‘general population’. The goods and services sections were 
categorized as ‘public’ and ‘private’ items. An item was 
considered public when its use by others did not limit 
the availability to any other person and when individu-
als could not be excluded from its use. Factors affecting 
WTP were charted if the article reported any statisti-
cally significant association in this regard. A data chart-
ing form was calibrated before being used by the authors. 
This data charting form was pretested by five randomly 
selected articles and resulted in a satisfactory level of 
agreement between the authors. The data charting pro-
cess was done independently by NS.

Collating, summarizing and presenting findings
The methodological quality was not formally appraised 
as no specific checklist existed. Each paper was examined 
for any kind of policy implication inferred by the authors. 
A thematic content analysis method was used in order to 
identify the core policies in the documents. Contents of 
the documents were classified by an inductive-stepwise 
approach to the extract codes and final abstraction of the 
main themes. The included articles were examined and 
three final main themes (Core policies) were identified. 
All studies were investigated by both authors and any dis-
agreements were resolved through discussion.

Results
Overview of WTP studies in oral health
The initial search resulted in identifying 343 articles 
using Google Scholar, 45 in PubMed and 1 in ISPOR and 
of which 52 were included in this review (48 papers and 4 
theses and official reports). Finally, included articles con-
sisted of 12 descriptive studies and 40 correlational stud-
ies (studies that seek to calculate any association between 
variables and WTP). A flowchart of the searched studies 
is shown in Fig. 1. Twenty-seven out of 52 articles (52%) 
were published following the onset of 2014. Figure  2 
shows the frequency by year of all published oral health 
WTP studies included in this review from 1999 to the 
beginning of 2020. Three studies were executed simul-
taneously in two countries [24–26]; the UK and Canada 
published WTP studies in oral health more than any 
other country. Table 1 shows published WTP studies by 
continent and country.

Eight studies have elicited WTP for goods and ser-
vices which were not commonly provided in the market 
at the time of those studies [2, 10, 27–32]. Twelve stud-
ies evaluated WTP for public services such as “universal 
dental insurance” or “water fluoridation” [26–29, 32–39], 
while 38 studies measured WTP for private services such 
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Fig. 1 Inclusion diagram
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Fig. 2 Number of published willingness-to-pay articles in oral health by year

Table 1 Number of willingness-to-pay studies in each continent and country

(%) = proportion to weight of each continent in the existing dentistry WTP studies

Continent and number of studies Country Number of stud-
ies

Europe 26 studies (47%) UK 8

Asia 13 studies (23%) KSA 3 Italy 5

Hong Kong 3 Norway 3

Iran 2 Finland 2

Thailand 2 Bulgaria 2

Singapore 1 Croatia 1

Scotland 1

India 1 Switzerland 1

Philippines 1 Germany 1

North America 11 studies (20%) Canada 8 Netherland 1

USA 3 Sweden 1

Africa 2 studies (4%) Kenya 1 Australia 1 study (2%) Australia 1

Tanzania 1 South America 2 studies (4%) Brazil 2
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as “root canal treatment” (RCT) or “implants”. One study 
assessed WTP for ‘waiting time before service utilization’ 
[40] and another study elicited WTP for different states 
of oral health [36]. Table 2 shows the frequency of WTP 
studies by service type. Items evaluated in each study, 
details about the methodological aspects and policy sug-
gestions are shown in Table 3.

Overview of the methodological aspects of WTP studies 
in oral health
Participant sample size broadly ranged from 16 to 1528 
participants. A definite sample size calculation formula 
was reported in only eight studies [26, 38, 41–46]. Fifteen 
studies recruited samples from the general population 
[2, 6, 25, 27–29, 32–34, 39, 47–51] and others used the 
convenience sampling method. Twenty-two studies had 
response rates of more than 70% and 21 reported no rates 
of participation. Seven studies elicited WTP of parents 
for paediatric service without taking into consideration 
children preferences [26, 34, 36, 37, 46, 52, 53].

Data gathering was done by either an interview (28 
studies) or a questionnaire (22 studies). Two studies used 
both methods simultaneously [38, 51]. To measure WTP, 
three studies used the Discrete Choice method [25, 29, 
38], 11 studies used “open-ended” questions and one 
study reported no elicitation method in the original paper 
[54]. Twenty studies employed the “bidding-game”. The 
remaining studies employed the WTP elicitation meth-
ods: “Payment Scale” (n = 9), “Payment Card” (n = 6) and 
“TIOLI” (n = 2). Five studies used two elicitation meth-
ods simultaneously [18, 40, 47, 48, 55]. Twenty-eight 
studies declared the success rate of considered interven-
tion as part of the scenarios presented to participants. 
Pretesting of the tool designed to elicit WTP amounts 
was done in 16 studies and, according to the authors, 5 
studies were considered pilot studies [27, 32, 35, 37, 56]. 

Only eight studies in the design of their research explic-
itly reported any notion of preparation for exclusive bias 
prevention of the WTP method such as “starting-point” 
and “strategic” biases [6, 28, 32, 35, 47–49, 57].

Overview of policy implications of WTP studies in oral 
health
Forty-one studies assessed participant characteristics 
influencing the stated amount of WTP. Of 40 studies 24 
explored the association between “income” and WTP, 
and found a significant correlation between the two, 
among which only 6 studies made an adjustment of WTP 
results based on the different income groups. Further-
more, “age” (in 15 studies), “education” (in 13), “experi-
ence of receiving dental care” (in 7), “gender” (in 7) and 
“perceived importance of oral health” (in 4) showed WTP 
amounts to have a statistically significant correlation.

Sixteen articles (30%) proposed at least one suggestion 
pertaining to policymaking. These recommendations 
can be categorized in three main classes: (A) setting new 
tariffs or subsidizing some services for the whole popu-
lation or special groups (e.g. exemption from patient pay-
ment)—7 recommendations [10, 33, 34, 37, 47, 50, 58]. 
(B) WTP as a direct indicative of participant demand, 
where 7 recommended direct provision of the service by 
the public sector or its inclusion within the basic benefit 
package of any form of public insurance in order to bet-
ter fit the healthcare system to the patient preferences 
[32, 38, 39, 45, 45, 47]. (C) Government or professional 
communities promotion of oral health literacy by giving 
relevant information for public consumption in order 
to improve perceptions regarding oral health [care] and 
healthcare system characteristics—3 recommendations 
[24, 42, 59].

Discussion
Although representative samples of the general popula-
tion are recommended in WTP studies, especially for 
consequential allocation decisions, most studies have 
used convenience samples. More opportunities may have 
arisen to undertake participant face-to-face active com-
munication interviews accompanied by more detailed 
information regarding the desired service(s). Some stud-
ies elicited parental WTP for paediatric services [26, 34, 
36, 37, 46, 52, 53]. It is worth mentioning that these case 
results cannot be indicative of patient (child) perceptions, 
feelings and utilization of services which is an important 
aspect of the WTP method. Moreover, lack of stand-
ard sample size calculation formulas in dentistry has 
remained a common pitfall in WTP studies. Pretesting 
was not done in a majority of the studies (60%) which is 
consistent with the findings of the previous review study 
[22].

Table 2 Number of  willingness-to-pay studies by  each 
type of dental interventions

Field of study Number

Restorative and prosthodontics 10

Oral health care schemes or insurance 9

Orthodontics 8

Combination of two or more fields 8

Preventive interventions 7

Oral medicine (anesthetic drugs or injection methods) 3

Special care (dentin regeneration, fear treatment, sonic 
toothbrush)

3

Endodontics 2

Periodontics 1

Oral surgery 1
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Cultural as well as health system attributes (includ-
ing the predominant payment method) are two critical 
points to be undertaken in designing WTP studies in 
any setting. For example, although the ‘shuffled payment 
card’ is more likely to elicit true WTP amounts [16], it 
has been shown that the ‘bidding-game’ may be more 
suitable in developing countries [72]. In most of the stud-
ies, due to the unclear or inadequate details about con-
textual attributes in WTP reports, we are not aware of 
such considerations given in the design of these studies. 
Another limitation of this review was not identifying, by 
critical appraisal, the high-quality studies. According to 
the included studies in this review, the “bidding game” 
is the predominant method for eliciting WTP in the oral 
health field. This finding is consistent with previous oral 
health review articles [22].

In the majority of previous review article studies (57%) 
which analyzed the association between income and 
WTP amounts, have reported a statistically significant 
association; indicating a direct correlation between ‘abil-
ity’ and ‘willingness to pay’ [22]. A possible advantage of 
WTP studies that researchers can investigate is whether 
or not people in higher income groups tend to prefer one 
option more frequently than do those in lower income 
groups [7]. If WTP results are to be used as inputs for 
equitable resource allocation decisions, they should be 
adjusted according to the income differences, otherwise 
WTP estimations may lead to skewed resource alloca-
tions favoring the higher income levels of society [73]. 
Reporting the WTP amounts as a percentage of income 
is recommended for this purpose [74].

In all 13 studies which reported a statistically signifi-
cant association between WTP values and education 
level, higher education was associated with higher WTP 
amounts. In the health field, the positive effect of education 
level on WTP values was previously shown in a literature 
review on WTP studies regarding diagnostic technologies in 
healthcare [75]. In a majority of the included studies which 
reported a statistically significant association between gen-
der and WTP amounts (5 of 7), females exhibited higher 
WTP amounts This finding is consistent with the results of 
the previous review study [22].

The net benefit of a service to a society is evaluated by 
comparing it to its costs [11]. Only 31 studies of the studies 
reviewed have made such comparisons between benefits 
(WTP amounts) and real market prices or service costs.

Some authors presumed WTP as an amount which 
will be precisely paid by participants in real-life circum-
stances [10, 33, 34, 37, 47, 50, 58], whereas many studies 
have shown a significant overstatement in WTP figures 
due to hypothetical bias (potential difference between 
individual decisions in the real market and a hypotheti-
cal situation) [76–80]. Some studies have shown the 

potential of understatement in WTP amounts, especially 
in case of private goods and services [81].

A few authors have suggested that services be funded 
from public resources through either direct provision 
of that service by the public sector (government), or its 
inclusion within a benefit package through a national or 
social health insurance [32, 38, 39, 45, 45, 47]. Research-
ers should be aware of the part-whole bias (different val-
ues elicited for an item depending on whether it is valued 
solely, or as a part, in a more inclusive package) [82] in 
WTP studies which can magnify the utility of the ser-
vice [83]. Even if the biases are fully prevented and we 
view WTP as a true proxy of population demand, still a 
suggestion needs further necessary criteria for it to be 
taken under consideration. For example, cost burden for 
a household, relative cost-effectiveness and socio-eco-
nomic status of the potential consumers are just three of 
the important factors in deciding whether to finance a 
service under insurance coverage [84].

Some authors concluded from WTP results that health 
literacy should be improved within the population [24, 
42, 59]. It seems that in these cases, the WTP method is 
reduced to an attitude assessment tool, whereas the WTP 
method could have more practical implications.

In this study Scopus and Web of science databases were 
not used and access to grey literature or personal commu-
nications was nonexistent. In future reviews of WTP stud-
ies in oral health, quality appraisal of conducted studies 
can unveil more details about the methodological aspects.

Conclusions
In order to apply WTP studies to allocation purposes (as 
the benefit wing of cost–benefit analysis), there should be 
a consistency in the design of WTP studies [11], other-
wise, WTP results are reduced to comparisons between 
desired services, when at least two choices have been 
considered, and this seriously limits the generalizability 
of the studies. Though no systematic and defined qual-
ity appraisal was done in this review, it appears that the 
majority of WTP studies in the field of oral health suffer 
from several deficits in some parts of the design such as 
sample size, representing samples, dealing with potential 
biases and pretesting. According to the current body of 
literature, the generalizability of oral health WTP results 
remains questionable, particularly in higher level decision 
making. It is felt that researchers who are interested in 
conducting WTP surveys for dental services need to pay 
more attention not only to the methodological aspects of 
the WTP studies, but to health policy knowledge as well, 
in order to conduct well-built studies in connection with 
meaningful and pragmatic policy considerations. It can 
be deliberated that accompanying research-minded poli-
cymakers, policy-minded researchers are also needed.
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