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Abstract

Objectives: Oral health care service in Canada is funded primarily by private payers, whose
acceptance of a new dental technology depends on their valuation of it. This preference
study will provide information to dentists, insurance companies and policy makers on what
people are willing to pay for implant overdentures, whether directly or with
insurance/government coverage. We aimed to determine how people would value the
benefits of mandibular two-implant overdentures using a Willingness-to-Pay (WTP) strategy.

Variations in WTP amounts regarding socioeconomic status, etc. were also measured.

Methods: 2001 telephone numbers of a representative sample of Canadians were obtained
from a consumer database provider. Individuals who agreed to participate completed either
an internet-based or telephonic survey that consisted of 3 cost scenarios. These included: (i)
paying it yourself (out-of-pocket), (ii) coverage with private health insurance, and (iii)
publicly financed through additional taxes. Personal information (e.g. age, income, etc.)
were used as independent variables in a regression model to assess the determinants of

WTP amounts.

Results: Among 1096 respondents, 317 participated in the survey (response rate: 28.9%).
Participants (age: 41.210.6; 54.3% male) who were dentate or missing some teeth were
willing to personally pay $5,347 for implant overdentures. Considering a 1 in 5 chance of
becoming edentate, they were willing to pay an average of $26.93 as monthly payments for
private dental insurance. They were also willing to pay additional yearly taxes of $103.63 to
support a public tax-funded program. WTP amounts increased substantially with the
individuals” household income. Results of the regression analyses were significantly

associated with income, self-perceived need and dental insurance status (ps<0.05).

Conclusion: The results of this study suggest that dentate individuals would be willing to pay
a significant amount to receive mandibular two-implant overdentures if they become
edentate, whether paying privately or contributing to private insurance coverage or

government programs.



Résumeé

Objectifs: Les services de santé buccodentaire au Canada sont financés principalement par
les payeurs privés, dont I'acceptation d'une nouvelle technologie dentaire dépend de leur
appréciation de celle-ci. Cette étude de préférence fournira des informations aux dentistes,
aux compagnies d'assurances ainsi qu’aux décideurs politiques sur ce que les personnes
sont prétes a payer (directement, couverture d’assurances ou couverture gouvernementale)
pour des prothéses sur implants dentaire. Notre objectif était de déterminer de quelle facon
les gens évaluent les avantages des implants mandibulaires a deux prostheses a partir d’'un
stratégie de volonté de payer. Les variations de montants de volonté de payer en lien avec

le statut socio-économique ont également été mesurées.

Méthodes: 2001 numéros de téléphone de Canadiens qui represent d’un échantillon de la
public ont été obtenues a l'aide d'un fournisseur de base de données. Les personnes qui ont
accepté de participer ont rempli un sondage en ligne ou par telephone sur trois scénarios
relies aux codts. Il s'agit notamment: (i) payer de leur poche, (ii) couverture d'assurance
privée, et (iii) financement public a partir d’'impots supplémentaires. Les renseignements
personnels (par exemple I'dge, le revenu, etc) ont été utilisés comme variables
indépendantes dans un modéle de régression pour évaluer les déterminants de montants

du volonté de payer.

Résultats: Parmi les 1096 répondants, 317 ont participé a l'enquéte (taux de réponse:
28,9%). Les participants (age: 41,2 + 0,6; 54,3% d'hommes) dentés ou a qui il manquait
quelques dents étaient préts a payer 5347 $ de leur poche pour des prothéses sur implants.
Considérant 1 chance sur 5 de devenir édenté, ils étaient préts a payer une moyenne de
26,93 $ en paiements mensuels pour l'une assurance privée. lls étaient également préts a
payer des impéts annuels supplémentaires de 103,63 S pour soutenir un programme public.
Les montants de volonté de payer ont considérablement augmentés selon le revenu du
ménage des individus. Les résultats d’analyse de régression ont été associés de facon
significative avec le revenu, |'autoévaluation des besoins et le statut d'assurance dentaire

(ps <0,05).

Vi



Conclusion: Les résultats de cette étude suggérent que les personnes dentées seraient
prétes a payer un montant significatif pour recevoir des implants mandibulaires a deux
prothéses dans le cas d’édentation que ce soit par paiement privée, a 'aide d’une

couverture d’assurance ou bien d’'une prime governementale.
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1. General introduction and background to research Akanksha Srivastava

1. General introduction and background to research

1.1 Edentulism and denture use

Edentulism is a state of complete tooth loss that occurs most commonly as a final
consequence to dental caries and/or periodontal disease (1). The irreversible nature of
the condition has led to its designation as ‘Dentistry’s equivalent to mortality’ (2).
Although the rate of edentulism has declined over the past few decades in most
developed nations, it continues to be a significant public health issue affecting millions
of people worldwide (2, 3) due to the compounded effect of greater life expectancy and
an increased rate of tooth loss with aging (4, 5).

The traditional standard of care for edentate people involves the use of prosthetic
devices called ‘dentures’ that artificially replace missing teeth and allow the individual
to chew and speak, as well as maintain an aesthetic appearance (5). However, problems
with the current form of complete dentures have been reported in the literature since
the early 1950s and, despite technological advancements in dentistry, not much seems
to have changed in terms of therapeutic strategies for the edentate population (3, 6, 7).
Denture wearers encounter psychosocial adversities, functional impairment and overall
health problems associated with denture use. With tooth loss, there is a subsequent
loss of various orofacial tissues, including alveolar bone, muscle, periodontal ligament
and sensory receptors (7-10). The continuous atrophy of alveolar bone and the absence
of anchorage between the bone and the denture results in lack of stability and
retention, especially in the mandible, and is associated with diminished masticatory
ability (7, 11, 12). Thus, edentulism meets the categorization of a ‘physical impairment’
according to the World Health Organization criteria and a ‘disability’ by the ICF
(International Classification of Functioning Disability and Health) criteria (13, 14).
Unstable dentures result in people choosing to eat softer, less healthy foods, that are
easier to chew and to avoid harder foods, which may be more nutritious; these include
meats, fresh fruits and raw vegetables (15-17). This dietary adjustment implies a risk of
malnutrition and associated health disorders (1, 18, 19). Moreover, edentate people

1



1. General introduction and background to research Akanksha Srivastava

wearing conventional dentures have difficulty speaking due to the morphology of the
complete denture system; in addition, they often have diminished sensory perception
(5, 20). Most denture wearers experience dissatisfaction and lower self-esteem, while
some develop an even stronger social stigma related to denture wearing, justifying the
term ‘handicapped’ associated with edentulism (5, 21). Overall, the limitations of
conventional dentures result in a diminished quality of life for edentate people (1, 22).
While maxillary (upper jaw) dentures usually provide a more suitable form of treatment
for missing upper teeth, mandibular (lower jaw) dentures have been reported to be a
source of discomfort for most patients (23). This is because of the smaller mandibular
bone foundation area to support the denture and constant movement of the tongue

that further destabilizes the mandibular denture (24).

1.1.1 Prevalence of edentulism and denture use in Canada

The consequences due to these limitations with conventional dentures are exacerbated
when edentulism is considered as a population health issue. Based on the Canadian
Health Measures Survey (CHMS 2007-2009) approximately 2.16 million adults (20-79
years) had no natural teeth in 2009. Among these people, more than 1 million were 65
years and older (25). In the 2003 Canadian Community Health Survey (CCHS), almost
24% Canadians aged 15 years and older reported wearing dentures (26). Moreover,
about 9% of the edentate population reported that they did not wear dentures at all

(26). Figure 1 illustrates the age distribution of denture wearers in Canada, 2003.
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66*
B Men 58
Women 50*
45
31
27
12 12
15-34 35-44 45-54 55-64 65+
Age group

Figure 1. Percentage of Canadian household population who wore dentures, by age

group and sex (Data source: 2003 Canadian Community Health Survey; T Coefficient of variation 16.6%

to 33.3% (interpret with caution); " significantly higher than estimate for men (p < 0.05))

1.2 Mandibular two-implant overdentures

Denture stability can be improved by using dental implants that retain the denture and
prevent movement during normal function (27, 28). Investigators have found
significantly better oral health related quality of life, masticatory function and patient
satisfaction with mandibular implant supported overdentures (29-31). Furthermore,
implant-supported overdentures preserve bone mass due to the stimulation of hard
tissues provided by the implant (7, 32).

Based on strong scientific clinical and patient-based evidence on the benefits of implant
retained overdentures over traditional conventional dentures, a panel of experts in
2002 advocated that mandibular two-implant overdentures should be the first-choice
standard of care for edentate patients in the McGill Consensus Statement (23). Seven
years following the public release of this statement, the British Society for the Study of
Prosthetic Dentistry generated the York Consensus Statement, reinforcing the McGill

Consensus Statement and incorporating new evidence produced during the intervening

3
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7 years (24). In 2011, a survey involving leading academic prosthodontists in the United
States of America revealed that all were in agreement with the McGill and York
Consensus Statements, concurring with the statement that implant-retained mandibular
overdenture should be the first choice standard of care for edentate people (33).
However, the uptake of this therapy to replace conventional denture treatment has
been very limited (34), despite the overwhelming evidence of its clinical-effectiveness

and patient satisfaction.

1.3 Economic appraisal to facilitate implant overdentures

Decision to uptake a healthcare intervention either at an individual or at a societal level
depends upon the perception of both clinical and economical effectiveness of one
intervention over another (35-38). Clinical effectiveness studies provide a measure of
the expected change in health outcomes. Additionally, cost-effectiveness studies
provide incremental costs per increment of benefit associated with an intervention

outcome (39, 40).

Current cost-effectiveness studies on mandibular two-implant overdentures (Table 1)
reveal that the costs are high, but so are the benefits compared to conventional
dentures (40-42). However, in most parts of the world dental implant provision is largely
private in terms of delivery and financing (31, 40). Thus, the ultimate decision to
undergo this treatment is vested in the final consumers: the prospective dental patients.
This choice is further contingent upon whether these individuals value the incremental
benefit of implant treatment to be worth the additional cost, among other factors (31,

43).

While cost-effectiveness studies capture the clinical intervention outcomes, they do not
include an individual’s appraisal of the outcome. Preference-based evaluations are
important in technology diffusion (44, 45), especially in privately financed dental care

where economic resources are limited.
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1.4 Preference Measurements and decision-making

1.4.1 Decision-making under uncertainty

1.4.1.1 Theory of rational decision-making under uncertainty

In 1944, John von Neumann and Oscar Morgenstern described how a rational individual
confronted with uncertain outcomes ought to make decisions (39). This theory is now
widely known as the ‘expected utility theory’ or ‘von Neumann-Morgenstern utility
theory’. Under this theory, fundamental axioms were defined to characterize ‘rational
behavior under certainty’ that were debated and refined by various authors’. Bell and

Farquhar (46) restated the axioms as follows:

1) Preferences exist and are transitive. For any pair of risky prospects y and y’, either y is
preferred to y’, y’ is preferred to y or the individual is indifferent between y and y’. In
addition, for any three risky prospects, y, y" and y”, if y is preferred to y’, and y’ is
preferred to y”, then y is preferred to y”’; similarly, if y is indifferent to y’, and y’ is

indifferent to y”, then y is indifferent to y”.

2) Independence. An individual should be indifferent between a two-stage risky prospect
and its probabilistically equivalent one-stage counterpart derived using the ordinary
laws of probability. For example, consider two risky prospects, y and y’, where y is made
up of outcome x; with probability p; and outcome x, with probability (1 - p;), indicated
symbolically as y = {p1, x1, X2}, and ¥y’ = {ps, X1, X2}. This axiom implies that an individual
would be indifferent between the two-stage risky prospect (p, vy, y’), and its

probabilistically equivalent one-stage counterpart {pp: + (1 - p) p2, X1, X2}.

3) Continuity of Preferences. If there are three outcomes such that x; is preferred to x;,,
which is preferred to x3, there is some probability p at which the individual is indifferent
between outcome x, with certainty or receiving the risky prospect made up of outcome

X2 with probability p and outcome x3 with probability 1 - p.

! The following discussion is drawn from Drummond et al. (39)
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In this published theory, von Neumann and Morgenstern termed the associated

preference measures as ‘utilities’ (39).

1.4.1.2 Uncertainty in healthcare decision-making

The outcomes of any health intervention are surrounded by some degree of
uncertainty, and an individual’s decision to opt for one intervention over another

stipulates these uncertain conditions (39, 45). Therefore, methods to measure an

individual’s preference towards the treatment should replicate this uncertainty (45).

Before discussing various methods of preference measurement, clarification of certain

terms is essential.

1.4.2 Utility, Value and Preferences

The terms ‘utility’, ‘value’ and ‘preference’ have been used interchangeably in a broad
context (39). However, distinction can be made if attention is given to ‘what these terms
measure’. Preference is a general term that describes interest in a certain set of
outcomes whereas utility and value are terms used to describe numbers that measure
the idea of ‘preference’ (47). Utility measurements follow the von Neumann-
Morgenstern utility theory and determine ‘preferences’ under uncertain conditions. On

the other hand, value is measured under conditions of certainty (39, 48).

In the context of healthcare, an individual’s preference towards an intervention
depends on their ‘utility’ of that particular intervention (45, 49). For example, implant
overdentures may result in better oral health than a conventional denture for an
edentate patient. However, for an individual to have a greater preference for the
overdenture treatment, the associated inconvenience of the surgical procedure,
multiple visits, potential complications and costs must all be offset by the improvement
in oral health. ‘Utility’ can then be described as a measure of an individual’s assessment

of the impact of outcomes on their own well-being (45, 47). The synonymous use with
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preference arises due to the direct relation between the two terms; the higher the

preference for an outcome, the higher will be the utility associated with it (39).

1.4.3 Measuring preferences

Preference measurement requires categorizing health states based on the interventions
under comparison, followed by measurement of an individuals’ strength of preference
for each health state (50). There are various direct and indirect methods of measuring

preferences that are described in the following sections.

1.4.3.1 Direct methods of measuring preferences

Commonly used methods of measuring preferences directly include ‘value’
measurement by rating scale and its variants and time-trade off method and ‘utility’
measurement by standard gamble technique (39, 50). Table 2 summarizes the previous

use of these methods in dentistry.

Rating scales, category scales and visual analogue scales

The concept behind these scales is to produce an interval scale of preferences where
the subject is asked to rank health outcomes from the most desirable to least desirable
and then asked to place the outcomes on a scale such that the intervals are
representative of the individual’s preferences (39, 48). These scales in common use have
numerous variants. Rating scales (RS) are usually numerical and most commonly use a
range between 0 and 100. Categorical scales consist of a smaller number of categories,
often 10 or 11. The categories are placed at equal intervals and do not represent ordinal
ranking. The visual analogue scale (VAS) consists of a line, usually 10 cm, and has clearly
defined endpoints with or without other markings along the line. A feeling thermometer

is a combination of a VAS and a 0-100 rating scale (39).
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Standard Gamble

Standard gamble (SG) measures the utility function wusing basic preference
measurements. The incorporation of probability into the measurement accounts for
uncertainty and follows the von Neumann-Morgenstern’s theory (39, 48). In this
technique, an individual is given two options (Figure 2). Option 1 is a treatment that
results in a certain outcome that is usually a chronic health state X for a stated length of
time. Option 2 is a treatment with two possible health outcomes Y (probability p) and Z
(probability 1 — p). The probability p is varied until the individual is indifferent towards
the two alternatives. For example, Fyffe and Kay (51) designed a standard gamble
guestionnaire in which the option 1 resulted in 100% chance of a posterior filling that
would last for a lifetime (Health State X). The option 2 had two possible outcomes:
Health State Y was the ‘chance of a completely healthy posterior tooth for a lifetime’
(with probability p) vs. Health State Z that included ‘a possibility of immediate extraction
of the tooth’ (with probability 1 - p). The utility for a completely health tooth was
assigned a value of ‘1’ and the utility for an immediate extraction was assigned a value
of ‘0’. The probability of p was varied between 100% and 0%. The utility of the posterior
filling was then gauged at the point where the respondent changed from preferring

option 2 to preferring option 1 (51).

Health State Y

Health State Z

Health State X

Figure 2. Adapted from von Neumann-Morgenstern’s Standard Gamble
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Time trade-off

The time-trade off (TTO) method was developed by Torrance et al. in 1972 specifically
for use in healthcare (52). In this method, the subject is asked how much time x in a
state of perfect health would he or she consider equivalent to a period t in the current
health state, which is usually worse than perfect health. The preference score is then

calculated as x/t (39, 52).

1.4.3.2 Indirect methods of measuring preferences

Indirect methods are used to measure overall health related quality of life (HRQol) and
include generic preference instruments (EQ-5D, SF-6D and HUI) and disease-specific
preference measures from a disease-specific health-related quality of life instrument to

a generic instrument (39, 48, 50).

Generic-Utility Instruments

Utilities derived from community-based preference assessments have been used to
construct preference-weighted health status classification systems, commonly known as
generic utility instruments (49). The three most widely used instruments include:
EuroQolL 5D (EQ-5D), Short Form 6D (SF-6D) and Health Utilities Index (HUI). The EQ-5D
has been derived using TTO measurements, whereas the SF-6D and HUI have been

constructed using SG measurements (39).

These questionnaires include a limited number of health states and corresponding

scores for each state:

1) EQ-5D has five attributes: mobility, self-care, usual activity, pain/discomfort, and
anxiety/depression. Each attribute has 3 levels of health states: ‘no problem’, ‘some
problem’ and ‘major problems’, resulting in a total of 243 possible health states with

corresponding utility scores (39, 52).

2) SF-6D has six attributes with different humber of health state levels under each:

physical functioning (6 levels), role limitations (4 levels), social functioning (5 levels),
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pain (6 levels), mental health (5 levels), and vitality (4 levels). A separate scoring table

provides utility scores for each level (39, 52).

3) Health Utilities Index: HUI consists of two systems, HUI2 and HUI3. Each includes a
different questionnaire consisting of different attributes and separate utility scoring
tables. Attributes included in HUI2 are: sensation (4 levels), mobility (5 levels), emotion
(5 levels), cognition (4 levels), self-care (4 levels), pain (5 levels) and fertility (3 levels).
The HUI3 system has eight different attributes: vision (6 levels), hearing (6 levels),
speech (5 levels), ambulation (6 levels), dexterity (6 levels), emotion (5 levels), cognition

(6 levels) and pain (5 levels) (39, 52).

These questionnaires produce general health state utilities that can be used to compare
the results of two interventions. Takemae et al. (53) used the HUI system to assess

changes in overall quality of life after dental implant treatment.

Disease-specific utility instruments

The generic instruments lack sensitivity for specific disease conditions. As a result,
preference-based disease specific measures have been developed, such as the
International Prostate Symptom Score (IPSS) for benign prostatic hyperplasia (54), the
International Index of Erectile Function (IIEF) (55) and the Cambridge Pulmonary
Hypertension Outcome Review (CAMPHOR) (56). All of these instruments are based on

utilities derived through TTO measurements.

Oral health related quality of life (OHRQol)

Another commonly used method of impact assessment in dentistry is oral health related
qguality of life (OHRQol) which are self-reports that capture functional, social and
psychological impacts of oral disease (57). Table 3 lists the various guestionnaires that

have been used to measure OHRQol (58-60).

Although the term OHRQol is suggestive of similarities to HRQol instruments, this
measure is not based on derived utilities (45). Questionnaires used for OHRQoL such as

OHIP-49, GOHAI, etc. provide non-utility measurements of the impact of intervention

10
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outcomes. These measures can be used to compare outcome of different interventions
or before-after intervention outcomes. However, they are based on scaled indices that
can measure the impact of an intervention on a particular outcome (e.g. chewing before
and after intervention) but do not include an individual’s assessment of the effect of this
particular outcome on their well-being. Therefore, these instruments should not be

considered as direct preference (or utility) measurement tools.

1.4.4 The concept of Cost-Utility Analysis

1.4.4.1 Quality-adjusted life-years (QALY) and its alternatives

The concept of QALY was introduced by Klarman et al. in 1968 and has been used widely
as a measure of health outcome (39, 61). QALY incorporates into a single measure the
notion of improved quality of life (quality gains) and reduced mortality (quantity gains)
resulting from a health intervention. In simple terms, QALY may be described as the
period in perfect health that a subject says is equivalent to a year in a state of ill health.
QALY measurements use utility weights to denote the quality gains that can be derived
from standard gamble utility measurements, time-trade off and visual analogue scale
value measurements or preference-weighted generic instruments like the HUI and EQ-

5D (39).

Healthy-years equivalent (HYE) was introduced by Mehrez and Gafni and is deemed to
be a theoretically superior alternative to QALY (62, 63). Instead of measuring utility
weights for particular health states, HYE measures the entire path of health states
through which a subject would go through with or without an intervention.
Subsequently, it involves two standard gamble measurements: the first measures the
utility associated with the path, and the second measures the number of healthy years

that would produce the same utility (64).

Other alternatives to QALY include saved-young-life equivalents (SAVEs) and disability-

adjusted-life-years (39, 65). These outcome measures including QALY and HYE have not

11
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yet been used in dentistry; however, some variants of QALY have been developed

specifically for use in oral health care (66).

Quality-adjusted tooth years (QATY)
This concept, introduced by Birch in 1986, measures additional years of life of each
tooth adjusted for the quality of each tooth. These values are added for the entire

dentition to produce QATY (67).

Quality-adjusted prosthesis years (QAPY)
The concept of quality-adjusted prosthesis years (QAPYs) was introduced by Jacobson et
al. (68) as a measure for reconstruction interventions for edentate patients. QAPY is

defined as the number of years of service of a prosthesis adjusted by quality.

1.4.4.2 Cost-utility analysis

Cost-utility analysis (CUA) is similar to cost-effectiveness analysis in the sense that it
measures cost per unit of effect (39, 69). The major dissimilarity between CUA and CEA
is that the measure of effect in CUA is QALY, which represents an individual’s utility of
an intervention. In comparison, the effect in CEA is measured in natural units related to
the health outcome, for example, number of teeth saved. The advantage of CUA as
compared to CEA is that it is a broader form of analysis and incorporates valuation of

the outcomes (39).

Jacobson et al. (70) conducted a cost-utility analysis for dental implants by using QAPY.
In addition, Birch (67) used QATY in a hypothetical CUA and demonstrated its superiority

over cost per tooth saved.

1.4.5 Limitations of utility measurements and cost-utility analysis

As stated earlier, health care interventions, including dental treatments, involve
uncertainty around the expected outcomes (45, 69). Direct measurement methods like

the rating scale, categorical scale, VAS and the time-trade off method measure an

12



1. General introduction and background to research Akanksha Srivastava

individual’s preferences under certain conditions and are, therefore, not appropriate
tools for measuring health interventions under the von Neumann-Morgenstern’s theory

(45).

Furthermore, an individual’s utility maximization for an outcome depends on what
he/she is willing to forgo in order to have that outcome. As described by Birch and
Ismail (45), utilities are measured by the maximum sacrifice (trade-off) that a subject is
prepared to make. Measurement tools like VAS that represent a scale of scoring
outcomes do not incorporate the notion of trade-off and cannot be inferred as a
subject’s utility measurement. Additionally, direct utility measurement methods like SG
are time consuming, and often subjects face difficulty in understanding the concept of

probabilities (45).

The main drawbacks of generic preference-weighted instruments (EQ-5D, HUI and SF-
6D) are that they lack sensitivity in specific disease contexts (39, 71). Moreover, they
may be difficult to apply in acute conditions, such as, tooth pain. Also, these
guestionnaires are based on community derived utility values and do not capture
individual preferences in reality. Similarly, cost-utility analysis employing QALY, QATY
and QAPY are not based on individual preferences (69). They require complex

transformations of existing utility estimates based on researchers’ assumptions (45).

In addition, the concept of well-being is not limited to an individual’s assessment of
health outcomes. The intervention process itself can have certain utilities to an
individual (45). For example, an overdenture treatment may result in a net negative
utility if the associated inconvenience of the surgical procedure, multiple visits, potential
complications and costs are not offset by the improvement in oral health according to
an individual’s assessment. The direct and indirect utility measures discussed so far may
often lack the sensitivity to capture a broader set of utilities associated with oral health
care interventions. Therefore, a more comprehensive concept of measurement of well-

being is required to encompass the complete concept of well-being.

13
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1.5 Contingent Valuation as a Preference Measurement Method

The foundation of contingent valuation studies is based on the concepts of nhormative

welfare economics, discussed briefly in the following section.

1.5.1 Welfare economics and decision-making

Welfare economics is a branch of economics that relies upon normative principles, since
it involves value judgments (utilities). In comparison, other branches of economics are

based on positive principles since they do not incorporate value judgments (39, 72).

‘Welfare’ is a term used to describe an individual’'s ‘well-being’ resulting from
consumption of goods and services. Welfare measures are simply changes in utility

converted into monetary terms (72). The key assumptions underlining welfare theory

are that: 1) social welfare is made up from the welfare (or utilities) of each individual
member of society, and 2) individuals are the best judges of their own welfare
(consumer sovereignty) (39, 72). Economic evaluations in health care based on the
theory of welfare economics depend upon assessment of welfare change due to health
interventions. This allows comparison between the value of what individuals would
benefit (welfare gain) from any health care intervention and the value of the resources
that individuals are ready to trade-off (e.g. costs) such that it produces a social ordering
of all alternative health care interventions to facilitate allocation of resources based on

these rankings (72).

1.5.2 Overview of the contingent valuation method

Contingent valuation (CV) uses a survey-based approach to elicit individual’s willingness-
to-pay (WTP)/willingness-to-accept (WTA) for specific gains/losses in their health
following an intervention (39, 45, 72, 73). Respondents are presented with hypothetical
scenarios and are asked to assume health benefits from the intervention under

evaluation. Under the contingency of these health benefits, the respondents are asked

14
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to state the maximum monetary value that they would be willing to pay for such
benefits. Hence, this method is also been known as the stated preference approach to

measure welfare gains/losses (39, 72, 73).

The benefits of using a CV method over other preference measurement instruments are
that it incorporates uncertainty associated with the outcome and allows an individual to
value overall consequences of a health program not restricted to health outcomes (39).
Moreover, the monetary approach of a CV methodology is highly representative of the
way individuals respond to health intervention decisions (particularly in countries in
which health care is privately paid) and provides benefit measures that are directly
comparable to the costs of the intervention. Economic evaluations that use a monetary

approach to measuring benefits are known as cost-benefit analyses (39, 72).

The application of a CV method in health care can be traced back to 1973 when it was
first used for a study on heart attacks (74). Since 1985, there has been a consistent
progression in the number of CV studies in health care (75). In dentistry, however,

preference studies using the CV method are limited (Table 4).

1.5.2.1 Willingness-to-pay versus Willingness-to-accept

WTP and WTA both provide monetary values for a certain health outcome. However,
the difference between the two depends on the  utility concept of
compensating/equivalent variation, and whether a health intervention is being given or
removed, known as the direction of measurement (39, 72, 73). Compensating variation
is the amount of money taken from an individual (as a trade-off) after a health care
intervention to make their utility the same as before the intervention. Equivalent
variation on the other hand is the amount of money taken before the health care
intervention to make their utility the same as after the intervention (39, 72). For
instance, if an edentate person was provided mandibular implant-overdenture and he
had a gain from the intervention, the compensating variation would be the maximum
amount (WTP) that must be taken from the individual as a trade-off for the gain. If the

person has a loss of utility from the intervention, the compensating variation would be
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the minimum amount (WTA) that must be given to the person to restore his utility level.
Conversely, if a person stands to gain from an intervention, the equivalent variation
would be the minimum amount of money (WTA) paid to the person before the
intervention to forgo the gain. If the person could lose utility from the intervention, the
equivalent variation is the maximum amount of money (WTP) the person would pay

before the intervention to forgo the loss (39).

1.5.3 Contingent Valuation Survey Design

1.5.3.1 Population and sampling

The initial step in designing a CV survey is identification of the target population that
would benefit from the health care intervention. While it may be argued that patients
are the principal population that will benefit from an intervention, societal preferences
are increasingly being sought in economic evaluations. This arises from the pretext that
health care costs, such as private insurance and tax-funded programs, are distributed

amongst people who are direct beneficiaries and those who are not (72, 76-78).

After defining the population to be surveyed, a representative sample needs to be
selected. Sample selection is crucial because the responses obtained from the sample
will determine the preferences of the surveyed population towards the intervention.
Moreover, accurate sampling reduces the incidence of sampling biases, such as sample
selection bias and sample frame bias. Sample selection bias occurs due to non-response
and results in different values obtained from respondents compared to non-
respondents. Sample frame bias occurs when the sample drawn from the population

differs from the population itself (73).

Mitchell and Carson (73) have indicated two principal methods of sample selection that
increases the reliability of the CVM sample: 1) use of a sufficiently large sample, and 2)
use of statistical techniques that reduce the influence of outliers. Large sample sizes

ensure the precision of WTP measures such as the mean WTP amount, given the large
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variance expected from a heterogeneous population. The variations in WTP amounts
would be lesser from homogenous groups than from larger heterogeneous populations

(73).

1.5.3.2 Scenario Design

The four essential components of a well-desighed CV scenario include: 1) a detailed
description of the intervention under the hypothetical context that is presented to the
respondents, 2) risk communication, 3) payment vehicle and 4) elicitation method. The
former three components are discussed in this section. The fourth component is

described in section 1.5.3.4.

Defining the intervention/service being valued
Apart from uncertainty in health outcomes from an intervention, a general population

represents uncertainty in_need. Interventions can be described from different

perspectives based on the uncertainty in need as: 1) certain need (ex-post perspective)
in the case of patients suffering from the disease, and 2) uncertain need (ex-ante
perspective) in case of potential patients (39, 72, 73). For instance, mandibular two-
implant overdentures can be described from an ex-post perspective for edentate
patients and from an ex-ante perspective for the dentate population, the potential

patient pool.

Risk Communication

Due to the complex nature of the CV method to value a health intervention, the
scenario should provide a meaningful and comprehensible description to overcome the
hypothetical character of the scenario. It is important to consider that a respondent may
not be familiar with the intervention being valued in the survey. Therefore, it is crucial
to provide all relevant information about the different attributes of the intervention to

ensure a correct scenario description (39, 72, 73).

In addition, a scenario might include probabilities of uncertainty with respect to the

need and the outcome of the intervention. Gigerenzer (79) suggests that absolute,
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rather than relative, risk should be used for proper risk communication, either as
probabilities (such as: 1 in 100) or absolute frequencies (such as: 5000 children affected

per year).

Payment Vehicle

The payment vehicle denotes the type of payment a respondent is being asked to make.
These may include additional income taxes, private insurance premiums, charitable
donations, paying ‘out-of-pocket’, etc. (39, 72, 73). The choice of the payment vehicle
depends on the scenario description (72). For instance, insurance premiums and
additional taxes best describe an uncertain need and are used from an ex-ante
perspective. On the other hand, an ex-post perspective describing a certain need may

elicit ‘out-of-pocket’ payments.

The timing of the payments is equally important and should be well-defined in the
scenario. Respondents may be asked to provide their maximum WTP either as a one-

time payment or in stages, as monthly or yearly payments (72).

Existing literature shows that, occasionally, respondents may be sensitive to the
payment vehicle. For example, respondents may have undesirable reactions when asked
to pay additional taxes in a tax-financed health system. It is recommend that the
payment vehicle should be neutral with respect to what is being valued to avoid any
influence on the respondents’” WTP/WTA values (80). Similarly, Fischoff and Furby (81)
suggest that the payment vehicle should be naturally related to the policy issue under

consideration.

1.5.3.3 Elicitation Format

The elicitation format represents the technique of questioning to obtain WTP/WTA
amounts. There are various formats, each with its strength and weaknesses (72, 73). The
choice of the elicitation format is essential since the questioning method has been

shown to significantly influence the mean and median estimates WTP values (82, 83).
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However, there is little consensus on any particular method within the health economic

literature (72). Common elicitation formats are described in this section.

Discrete choice versus continuous elicitation methods

Elicitation formats can be either discrete choice or continuous methods. As the name
suggests, continuous methods include a range of monetary values that a respondent can
choose from. These include open-ended (OE) questions, the iterative bidding game (BG)
technique, and the payment scale/card (PC) elicitation format (72, 73). The OE question
method simply asks the respondent to provide his maximum WTP without any prompts
from the interviewer/questionnaire. This method provides an endless range of possible
WTP values (72). Figure 3 provides an example of an open-ended question. As described
by Mclntosh et al. (72), the iterative bidding technigue or the ‘bidding game’ resembles
an auction with a bargaining process. It begins with an initial bid (starting bid) and the
respondent can either accept or reject the initial bid (Figure 4). Depending on the
response, the subsequent bid is either increased or decreased till the respondent’s
maximum WTP is achieved. The PC format (Figure 5) lists a range of values, usually a
vertical list starting from the lowest bid (at the top) to the highest bid (at the bottom).
The respondents choose the bid that best represents the maximum they would be

willing to pay (72).

In comparison, discrete choice questions provide a discrete bid amount leading to a
yes/no response. Discrete choice methods, also known as close-ended questions, can be
dichotomous choice (DC) questions without follow-up (single-bound), dichotomous
guestions with follow-up (double-bound, triple-bound or multiple bound), and
polychotomous questions (72). Figure 6 gives an example of a single dichotomous
choice and a double-bound dichotomous choice guestion. The triple-bound discrete

choice question is discussed in section 1.5.3.3.2.

Various studies indicate that there are significant differences between the responses
obtained using different approaches (84-86). Discrete choice methods are increasingly

being preferred over continuous methods, since the DC format best represents the
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common decision making manner that individuals use every day (72, 73, 87, 88).
Therefore, the DC format is considered more familiar and easier to answer for the

respondents.

In comparison, the continuous methods present unfamiliar choices to the respondents
and are prone to various biases. The OE method commonly results in higher non-
response rates and/or incorrect interpretation of the WTP estimates (89). This occurs
due to lack of any reference point to guide the respondent’s value judgment. Even
though the PC format provides respondents with more guidance through a range of
values than does the OE method, it is subject to various types of bias, including range
bias and starting point bias (72). Range bias occurs when the range of bids provided on
the payment card influence the respondent’s WTP. Starting point bias is due to

influence of the starting bid on the respondent’s WTP value (73).

However, various authors have reported overestimation of WTP values using discrete
choice elicitation formats (82). Moreover, the DC method provides less statistical
information about an individuals' WTP. Nonetheless, DC methods are preferable due to
their close resemblance to familiar market and voting decisions (87). The single-bound
dichotomous choice (SBDC) is susceptible to biases, including ‘yea-saying’. This
represents a situation in which respondents agree to pay regardless of the bid amount
offered. Moreover, the selection of a single bid amount is a difficult task and an
inefficient value would greatly influence the WTP estimates (72). These limitations can
be improved by including follow-up questions. This method was proposed by Hanemann
in 1985 and first used by Carson et al. in 1986 (90, 91). In this method, the respondent is
presented with an initial bid, which they either accept or reject. Based on the previous
response, they are offered a second discrete choice. If a respondent indicates a
willingness to pay the first bid amount, the second bid choice that is offered is higher
than the first; if they are not willing to pay the first bid then this second bid is set at a
lower bid amount than the first. This is known as the double-bound discrete choice

(DBDC) method; in any direction, a respondent has to answer a maximum of two
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guestions (72). If a third bid is added based on the response to the second bid, the
method is known as the triple bound discrete choice question (92). Smith (93) argues
that these approaches provide significantly more information that SBDC questions.
However, the multiple bound DC questions are susceptible to biases similar to bidding

algorithms, such as starting point bias (94).

What is the maximum that you would be willing to pay (in 2012 CADS) to have
mandibular two-implant overdenture treatment for yourself?

Please provide your answer in the space provided. S

Figure 3. Example of open-ended question (Adapted from Mcintosh et al. 2010)

Algorithm 1 Algorithm 2
START — e $100 -
Y
5500 $500
N 51,000 $1,000 —u
— 52,000 «—n L—> START —
___, 55,000 v 5 55,000 y
N N
L $8,000 €—— L. $8000 *—
Y ¥
$10,000 $10,000
oP < oP <

Y= Yes (willing to pay the bid); N= No (not willing to pay the bid); OP= Open ended

Figure 4. Example of bidding algorithms (Adapted from Mclntosh et al. 2010 and
Drummond et al. 1997)
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$10
$15
$20
$25
$30
$40
$50
$100
$200

Figure 5. Example of payment card/scale question format (Adapted from Mcintosh et

al. 2010)

Single dichotomous choice question

Are you willing to pay $10 monthly as insurance premium for intervention X?
Answer yes or no

Double-bound dichotomous choice question

A. Are you willing to pay $10 monthly as insurance premium for intervention
X?IfyesgotoB;ifnogotoC

B. Are you willing to pay $20 monthly as insurance premium for intervention
X? Answer yes or ho

C. Are you willing to pay $5 monthly as insurance premium for intervention
X? Answer yes or ho

Figure 6. Example of a single and double-bound dichotomous choice question

(Adapted from Mcintosh et al. 2010)
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1.5.4 Validity Assessment

Two essential enquiries pertaining to validity of any CV study are: 1) whether the CV
methods are valid, and 2) whether the findings of a particular CV study are valid (73).
The concept of validity of CV methods is a highly debated subject, especially due to its
hypothetical construct and expected divergence from actual purchase decisions (95).
Economist critics of CV methods believe that preference measurements should be based
on observed behavior that is revealed in real market transactions (Bishop et al. 1995).
They argue that CV methods capture the buying intention of an individual and not the

buying behavior (73, 96, 97).

In 2003, Bhatia et al. (95) compared hypothetical valuation and actual payments for a
marketed good and concluded that there were no differences between the two
measures at the population level; however, considerable differences were noted at the
individual level. WTP for marketed goods may be influenced by recurrent buying
behavior which improves market price knowledge (97). However, in health care CV
studies, the concepts of normal markets don’t apply. Market failure occurs in health
care due to: risk and uncertainty of developing a disease, asymmetry in health care
knowledge between providers and consumers (supplier induced demand due to doctors
acting as agents), and externalities created due to health interventions (72, 98). As a
result, health care often requires government intervention and regulation at some level,

and health care interventions are valued as public goods.

In 1989, Mitchell and Carson defined validity as it may apply to contingent valuation

studies measuring WTP for public goods (73):

"The validity of a measure is the degree to which it measures the theoretical construct
under investigation. This construct is, in the nature of things, unobservable; all we can do
is obtain imperfect measures of that entity. In the contingent valuation context the
theoretical construct is the maximum amount of money that respondents would actually

pay for the public good if the appropriate market for the public good existed".
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Validity as it pertains to findings of a particular CV study is based on whether the WTP
estimated obtained from the survey accurately represent the respondent’s true
willingness-to-pay (73). Mitchell and Carson (73) described three types of validity for CV

studies: content, construct and criterion.

1.5.4.1 Content Validity

Content validity reflects the adequacy of the study to reflect the structure of the market
and the description of the public good. This type of validity can be evaluated only by
subjective judgment of the survey questionnaire, most importantly the wording of the
guestions (73). A well-designed questionnaire must have: 1) plausible and
comprehensible information for the respondents, 2) detailed specification of the good
(health intervention) to be valued, and its attributes, 3) a payment vehicle that is natural

to participants and does not create difficulties in valuation (72, 73).

1.5.4.2 Construct Validity

Construct validity refers to the extent to which a measure from a CV method is related
to other measures predicted theoretically (73). Construct validity can further be
categorized into convergent and theoretical validity. Convergent validity measures the
correlation between values obtained from two separate valuation methods of the same
construct (73). For example, values from WTP may be contrasted with values from other
nonmarket valuation methods that measure preferences by observing actual behavior,

such as, travel cost approach or hedonic pricing.

If convergence is not observed between the two values, then either the WTP or the
other methods are inaccurate (99). Various investigators have previously compared CV
measures with travel cost and hedonic pricing measures, and they found reasonably

strong convergence between the two measures (100).

On the other hand, theoretical validity measures whether the data from a CV study are
consistent with theoretical predictions (39, 73). This includes assessment of the

relationship between the WTP values and determinants of WTP. As explained by
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Drummond et al. (39), there are two theoretical propositions that can be easily tested.
Firstly, most goods tend to have a positive income elasticity, which means that higher
respondent incomes should predict higher WTP values. This proposition can be
validated if a positive relationship between WTP outcomes and income measures is
observed using regression methods. Secondly, the WTP values should be positively
related with increasing benefits from a valued good (39). For instance, if the success of a

hypothetical treatment increases, the corresponding WTP values should be higher.

1.5.4.3 Criterion Validity

Criterion validity is a concept that defines the relationship between CV measurements
and another criterion. An ideal criterion for comparison would be to what consumers
actually pay. However, for CV studies concerning most health care interventions, actual
markets do not exist. The concept of criterion validity has progressed greatly in
environmental economics where it is highly applicable, since CV measures can be

compared with hypothetical-simulated markets (99), unlike health economics.

1.6 Study Rationale

Mandibular two-implant overdentures have been shown to have high clinical
effectiveness as a treatment approach for edentate people. However, diffusion and
adoption of costly and sophisticated health care technology/interventions such as
dental implants depend not only on its clinical effectiveness. In Canada, since costs of
oral health care are mostly borne by private payers, either out-of-pocket or as
insurance, the demand for an intervention is highly contingent on the individuals’
perception of its benefits. While edentate people’s demand for overdentures can be
evaluated to some extent by assessing actual utilization of the intervention, future
demand by potential patients cannot be similarly assessed. Moreover, preferences for
private and public insurance for implant interventions remain undetermined. Thus,

measurement of how potential patients (currently dentate/partially edentate people)
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perceive the benefits of overdenture treatment can be of tremendous value in assessing

this obscure demand.

As discussed previously, willingness-to-pay surveys measure individuals’ preferences in
monetary terms. This study was designed to elicit dentate individual’'s WTP for
mandibular two-implant overdentures under three hypothetical constructs, namely,
‘out-of-the-pocket’ payments, private dental insurance coverage and public funding
through additional taxes. The survey was designed to elicit monetary evidence that
would be valuable to many stakeholders, such as dentists, insurance companies and
employers. Furthermore, WTP results are a necessary first step in conducting a cost-
benefit analysis for a healthcare service. This analysis will be informative to policy-
makers when a tax-financed public funding strategy is considered for implant

overdenture treatment.

1.7 Study Objectives

Primary objective: To assess dentate individuals’ willingness-to-pay for mandibular two-
implant overdenture treatment as ‘out-of-pocket’ payments, dental insurance

premiums or additional yearly taxes.

Secondary objectives: To assess 1) variations in willingness-to-pay amounts with ability-
to-pay, oral health indicators, previous knowledge of disease and/or treatment, attitude
towards dental care and other sociodemographic factors, 2) individual’s attitudes
towards public funding for implant treatment, and 3) individuals’ preferences for

telephone interviews vs. internet-based surveys for willingness-to-pay studies.
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Table 1. Cost-effectiveness analyses for implant overdentures

Attard, 2003 (101) A cost minimization analysis of implant treatment in

mandibular edentulous patients.

Attard, 2005 (27) Long-term treatment costs associated with implant-supported

mandibular prostheses in edentulous patients.

Heydecke, 2005 (40) Cost-effectiveness of mandibular two-implant overdentures

and conventional dentures in the edentulous elderly

Stoker, 2007 (102) An eight-year follow-up to a randomized clinical trial of
aftercare and cost-analysis with three types of mandibular

implant-retained overdentures

Takanashi, 2004 (103) A cost comparison of mandibular two-implant overdenture

and conventional denture treatment.

Zitzmann, 2006 (42) A cost-effectiveness analysis of implant overdentures.
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Table 2. Publications including direct methods of utility measurements in

Dentistry

Krischer, 1976 (104)

Antczak,1987 (105)

Tulloch, 1987 (106)
Cohen, 1990 (107)
Fyffe, 1992 (51)

Jacobson, 1992 (68)

Brickley, 1995 (108)

Armstrong, 1995 (109)
Downer, 1997 (110)

Birch, 1988 (111)

Fyffe, 1999 (112)

Nassani, 2005 (113)
Balevi, 2007 (114)

Nassani, 2009 (115)
Nassani, 2011 (116)

Fukai, 2012 (117)

Cleft Lip and Palate intervention

Surgical, nonsurgical and antimicrobial
therapies for periodontal disease

Third molar surgeries
Third molar surgeries (retrospective)
Restorative treatment (Cariology)

Dental Implants (endosseous vs. transosseus
vs. conventional dentures)

Complications associated with lower third
molar surgeries

Third molar care
Oral Cancer

Caries Treatment

Different tooth states

Tooth loss
Endodontic treatment
Tooth loss
Tooth loss

Different dental states,
Regular dental check ups

Standard Gamble

SGand TTO (to
calculate QATYSs)

TTO
Variant of TTO
SG

RS (Feeling
thermometer)

VAS

VAS
SG

Category Rating and
SG

DVAS (Variant of VAS)
and DFTO (Variant of
TTO)

VAS

SG

VAS

VAS

VAS, TTO

SG- Standard Gamble; TTO- Time trade-off; RS- Rating Scale; DVAS- Dental Visual Analogue Scale; DFTO- Dental

Freetime trade-off; QATYs- Quality adjusted tooth years
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Table 3. Instruments used to measure oral health related quality of life

(OHRQoL)*

Instruments Abbreviation
Oral Health Impact Profile (118) OHIP-49

Oral Health Impact Profile (short version) (119) OHIP-14

Oral Health Impact Profile (for edentate individuals) (120) OHIP-20

Oral Health Impact Profile (for aesthetics) (121)

UK Oral Health-Related Quality of Life Measure (122)

Oral Impacts on Daily Performances (123)

Psychosocial Impact of Dental Aesthetics Questionnaire (124)

Orthognathic Quality of Life Questionnaire (125)

Geriatric (General) Oral Health Assessment Index (126)

OHIP-aesthetic

OHQoL-UK

OIDP

PIDAQ

OQolLQ

GOHAI

*Does not include pediatric OHRQolL instruments
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Table 4. Willingness-to-pay studies for oral health care interventions

Author (year)

Matthews, 1999
(127)

Dixon, 1999 (128)

Cunningham, 2000
(129)

Matthews, 2002
(130)

Smith, 2004 (131)
Tamaki, 2004 (132)

van Steenberghe,
2004 (133)

Birch, 2004 (134)

Halvorsen, 2004
(135)

Atchison, 2007
(136)

Oscarson, 2007
(137)

Tianviwat, 2008
(138)

Tianviwat, 2008
(139)

Intervention

Periodontal Therapy

Community Water
Fluoridation

Orthognathic treatment

Dental Anesthetic gel

Orthognathic

Regular dental check-ups

Dental Anesthetic gel

Dentin regeneration

Dental Fear Treatment

Mandibular fracture
treatment

Caries Prevention

Caries Prevention and
Caries treatment

Mobile dental clinics

Payment Vehicle

Dental Insurance
Premiums

Taxation

Out-of-pocket

QOut-of-pocket and
Dental Insurance
Premiums
Out-of-pocket
Out-of-pocket
Out-of-pocket
QOut-of-pocket and
Dental Insurance

Premiums

Out-of-pocket

Winning the lottery
and indicating WTP
out of the lottery
received

Monthly payment

Out-of-pocket

Out-of-pocket

Elicitation Method

Bidding algorithms

Payment Card

Payment Card

Bidding algorithms

Payment Card

Payment Card

Bidding algorithms

Open-ended
guestion

Open-ended

Visual Analogue Scale

Close-ended
question with open-
ended follow up

Bidding algorithms

Bidding algorithms
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Table 4. Willingness-to-pay studies for dental care (Contd.)

Author (year)

Tuominen, 2008
(140)

Esfandiari, 2009
(141)

Rosvall, 2009 (142)
Tianviwat, 2009
(143)

Leung, 2010 (144)

Bech, 2011 (145)

Vermaire, 2012
(146)

Widstrom, 2012
(147)

Intervention

Dental check-up

Mandibular two-implant
overdentures

Orthodontic appliances
Hospital-based and
mobile dental clinics

based treatments

Single Implant
replacement

Various attributes of
dental services

Caries Prevention

Unexpected Dental
Expenses

Payment Vehicle

Out-of-pocket

Out-of-pocket (one
time and monthly
payments)

Out-of-pocket

Out-of-pocket

Out-of-pocket

Not reported

Out-of-pocket
Monthly payments

Out-of-pocket

Elicitation Method

Open ended

Open-ended and
closed-ended
questions

Payment Card

Bidding algorithms

Bidding algorithms
Discrete choice
experiment

Payment card (with
range of WTP
amount)

Open-ended
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2. Methods

2.1 Overview of Study Design

This study uses a stated preference willingness-to-pay survey to obtain preference
measurements of dentate individuals selected from a representative Canadian
population. The public good being valued in this WTP survey is a mandibular two-
implant overdenture. Payments are evaluated from three perspectives: one time out-of-
pocket payment, monthly dental insurance premiums and yearly additional taxes to
support a public funded program.

The survey design was guided by a pilot study conducted during Fall 2011 (148). It was
conducted with a sample of 52 Quebec residents using an internet-based survey. This
pilot study provided valuable information with respect to the feasibility of conducting a
study with a larger sample size. Furthermore, it established the content and theoretical
(construct) validity of the survey questionnaire.

The current survey was carried out using telephonic interviews and internet-based

surveys. Data collection for this study ran between March 2012 and August 2012.

2.2 Survey Sampling

The source population of the study comprised of a general population in Canada who
have a registered telephone number. Telephone numbers and names of 2001
individuals across Canada were obtained from InfoCanada,! on January 27, 2012.
InfoCanada is an authorized consumer database provider that offers data licensed under
Statistics Canada. The requested telephone numbers were based on pre-defined

specifications given to InfoCanada: 1) the selected individuals should be Canadian

YInfoCanada, division of infoUSA Inc. is an Authorized User of selected Environics Analytics Inc. Computer
File(s) and Distributor of derived Information Products under a licensing agreement. Based on Computer
File(s) licensed from Statistics Canada. (c) Copyright, HER MAJESTY InfoCANADA THE QUEEN IN RIGHT OF
CANADA, as represented by the Minister of Industry, Statistics Canada 2002
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citizen/ resident, 2) 25 years or older, 3) annual household income greater than 10,000,
and 4) the number of randomly selected individuals across all Canadian provinces
should be representative of the provincial population with respect to absolute numbers,
age, gender and income categories. The first three specifications were made to ensure
that the selected individuals were Canadian tax-payers. This stratified random selection
of individuals was preferred over random-digit dialing method to ensure a more
representative sample of participants. The telephone numbers that were obtained
excluded individuals who were listed on a National Do-Not-Call List. This sample size of

2001 individuals was selected due to time and resource considerations.

2.2.1 Eligibility Criteria

The general inclusion criteria for the study were: 1) Canadian tax payers, 2) 25 years or

older, 3) able to understand English, and 4) dentate or partially edentate.

2.3 Survey Technique

Common survey techniques used for WTP surveys include face-to-face interviews,
telephone interview and mail surveys. The instrumentation technique selection usually
depends on the elicitation format and availability of resources. For instance, bidding
algorithm techniques require face-to-face or telephonic interviews and cannot be
carried out using mail surveys (72). Similarly, complex question formats such as the
modified discrete choice approach in this study cannot be controlled in a mail survey.
Moreover, mail surveys have a significant risk of non-response (149). Face-to-face
interviews are preferable due to the essence of synchronous communication; however,
the major offset is the loss of sample size and potential interviewer effect. Interviewer
effect results when interviewees try to respond to sensitive questions in a socially
desirable manner due to the presence of an interviewer. Telephonic interviews on the
other hand allow access to a geographically larger sample while retaining the benefits of
personal communication, although non-response is a significant risk (150, 151). The use

of internet-based surveys for eliciting WTP surveys is an increasingly popular method

33



2. Methods Akanksha Srivastava

(152-154). The use of innovative features in online survey software, termed ‘advanced
survey logic’, allows development of complex questions by creating branches, loops,
jumps etc. For this study, a combination of telephonic interviews and internet-based

surveys was used.

A trained researcher (148) called all the people whose telephone numbers and names
were obtained from the InfoCanada database using a personal telephone number. Each
number was called three times if unanswered following which the number was
categorized under ‘unanswered calls’. Invalid numbers were also noted and later
replaced by InfoCanada. An excel worksheet with all names and phone numbers was
designed a priori to record the date/time of the calls, whether the call was answered,
the number of calls when it was answered (first/second/third), whether the respondent
agreed to participate, and the survey method opted by the respondent. Each individual
who answered the call was given a short introduction to the survey and the survey team
along with contact details of the study coordinator. They were informed about the
confidentiality of the survey and were requested to participate in the survey. They were
also informed about their right to quit the survey at any time even if they decided to
participate initially. Each individual was asked preliminary questions to assess eligibility
based on the above-mentioned inclusion criteria. If the respondent was not-eligible,
another member from the household was requested to participate. Each respondent
who agreed to participate was provided contact information for the McGill Ethics Officer
in case of any questions about their rights or ethical concerns as a participant in the
study. Following this, each respondent was given an option for a telephonic interview
conducted at the same time or at a time convenient to the respondent. Alternatively,
the respondent could participate by completing an internet-based survey. If the
individual opted for the internet-based survey, he/she was requested to provide his/her
email address to which a link to the internet-based survey was sent. In addition, all of
the individuals were informed that they have a choice to enter a lottery to win a cash

prize of $200 if they completed the survey.
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2.3.1 Survey Instruments

2.3.1.1 Internet-based survey

The internet-based survey was designed using Fluid Surveys. Fluid Surveys is an online
survey tool hosted in Canada which allows data privacy and security. A one-year pro-
plan was purchased that allowed advanced question formats and customizable

publishing settings.

The survey (Appendix |) included a cover letter with an introduction to the survey, rights
of the participants, contact details of the study coordinator and the McGill Ethics
Officer. A compulsory check-box was used at the end of the cover letter for an
‘agreement to participate’ in the survey. The second page provided the participants an
elaborate description about the state of edentulism, the experience of denture wearing
and the alternate treatment with two-implants (mandibular implant overdentures).
Following this description, the participants were given three hypothetical scenarios, and
their maximum willingness-to-pay under each scenario was obtained. The last section of
the questionnaire elicited socio-demographic information about the participants such as
age, gender, dental health, education, household income, likelihood of becoming

edentulous, etc. All questions other than age and income were made compulsory.

2.3.1.2 Telephonic Interview

The content and structure of the telephonic interview was the same as that of the
internet-based survey questionnaire. The telephone calls were made using a personal
telephone number with Canada-wide calling. A response-sheet was designed a priori to
record the respondents’ answers (Appendix Il). Each respondent was asked to verbally
state an agreement to participate and the response-sheet included a check-box for the
same. All of the participants who complete the telephonic interview were also asked if
they wish to enter the lottery for the $200 prize and their responses were recorded on

the response-sheet.
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2.4 Survey Design

2.4.1 Scenario Design

The survey included three hypothetical scenarios where respondent’s had to indicate
their maximum willingness-to-pay. Differences between the three scenarios with
respect to the ex-post/ex-ante perspective, risk communication and payment vehicle

are summarized in Table 5.

2.4.1.1 Out-of-pocket WTP scenario

The out-of-pocket WTP scenario simulated the ex-post perspective of contingent
valuation which is based on certain needs. In other words, this scenario elicits an
individual’s WTP under the assumption that the individual is eligible for the treatment
and needs it. Under this scenario, the respondents were asked to imagine that they
were edentate and wore conventional dentures. Respondents were informed that
conventional dentures should be replaced every 5-7 years. The costs for a new set of
dentures were stated at approximately $1,750 and an average of $200 for any repairs.
These projected amounts are an estimated average of market prices for denture
treatment by dentists and denturists in Montreal (in October 2011). The respondents
were then told that their dentist advised them to get mandibular implant-overdentures
that would increase the retention and stability of their dentures. The maximum WTP
was recorded as a one-time payment for the implant treatment excluding the cost of

the dentures and any future maintenance costs.

2.4.1.2 Private Dental Insurance WTP Scenario

This scenario replicated the ex-ante private insurance perspective where the need for
treatment is uncertain and the payment is through private dental insurance. Under this
scenario, the respondents were asked to assume that they had a 1 in 5 chance of
becoming edentate at a later stage in their life. This probability was estimated from the
prevalence of edentulism in people aged 55 to 74 as stated in Statistics Canada 2009

report (155). The respondents were informed that they could get implant overdenture
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treatment in the future by paying for it themselves (out-of-pocket). They were informed
that the approximate cost for the implant treatment would be $5,000 and maintenance
costs would be $2,000 for the next 10 years if they underwent treatment in 2012.
Conversely, they were given an option to buy private dental insurance coverage for
mandibular two-implant overdentures that would cover treatment and follow-up costs
for 10 years if needed in the future. The maximum WTP was recorded as monthly
payments paid to the private dental insurance company for mandibular two-implant

overdentures.

2.4.1.3 Public Tax-funded Program WTP scenario

This scenario created the ex-ante public insurance perspective where the need for
treatment is uncertain and the payment is through additional taxes. Under this scenario,
the respondents were asked to assume that government is planning to fund mandibular
two-implant overdenture treatment for all edentate individuals. However, this program
would be financed by higher taxes. The respondents were informed that they would
benefit from this program if they ever became edentate. Furthermore, they were
informed that there are currently more than 2 million people in Canada who are
edentate and can benefit from this health program. They were asked if they would
support this program and the maximum amount that they would be willing to pay as

additional yearly taxes.

2.4.2 Elicitation Format

As previously discussed, dichotomous choice questions are the preferred format for
eliciting WTP values since they present easy to understand, market-like situations to the
respondents and reduce strategic responses. Multiple-bound discrete choice (DCm)
designs provide a solution to the statistical insufficiency of single discrete choice
guestions (91, 156). In 1996, Langford (92) utilized the triple-bounded discrete choice

(DC3) approach that essentially simulates the bidding game technique truncated at a
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maximum of 3 bids per respondent. However, the statistical information is still limited
as compared to open-ended questions since discrete choice questions are bound by bids
preset by the researchers (93). To resolve this issue, this current study used a modified
DC3 approach. Each hypothetical scenario employed a triple bound discrete choice (DC3)
question terminating in an open ended question. This simulated bidding game formats
that have been commonly designed to incorporate an open-ended question after the
maximum bid (72, 95, 157). Furthermore, a similar technique was used by Stevens et al.
(158) where each respondent was given a single discrete choice question followed by

the option to raise/lower their bid in an open-ended format.

The modified DC3 format used in this study is schematically described in Figure 7. The
first question in each hypothetical scenario started with a specific amount; $6000 for
the out-of-pocket scenario, $10 for the private dental insurance scenario, $100 for the
income tax-funded public program scenario. These starting amounts were computed
from the average WTP values obtained from the pilot study. The question included a
dichotomous yes/no answer format. If the respondent agreed to pay this amount, the
second question included a higher bid (amount). If the respondent agreed to pay this
amount as well, the third question had a higher bid than the second one. Following
acceptance on the third question, the respondents were given an open-ended question
with the choice to enter any amount as their maximum willingness-to-pay. If the
respondent refused to pay the amount in the first question, the same structure was
followed with the second and third questions having a lower bid and ending in an open-

ended question. All the amounts were stated in 2012 Canadian S.

The discrete choice questions provided the interval for a respondent’s WTP and the
maximum WTP was recorded as the mean of the interval, which is similar to the method
used for bidding game and payment card techniques (72, 159). For instance, if a
respondent refused to pay $6,000 but accepted to pay $4,000 in the out-of-pocket

scenario, the actual WTP would be recorded as $5,000.
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Scenario 1 (Out-of-pocket)
First Question Subsequent Questions s op
10000
Suppose that the 4 Yy .
implant overdenture 8000
would cost you $6,000 © o .
for the implant N
treatment, would Yo )
reatment, would you
Y 4000
be willing to pay this
gto pay Py - *
amount? 2000
Ao
oP
* Scenario Terminates; Mean of two values is noted as maximum WTP
(a)
Scenario 2 (Private Insurance)
First Question Subsequent Questions - op
30

Would you buy this e Yo N
additional insurance 20

coverage if it costs a < Yo .

monthly amount of 10 .

"vo *Efl
10?7
3 5
Ay 4e? *
2
4’0
oP
* Scenario Terminates; Mean of two values is noted as maximum WTP

(b)
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Scenario 3 (Public Tax-funded Insurance)
First Question Subsequent Questions - op
300
Would you vote in favor @ Yo .
f this health program if
of this health program 200 >
you are asked to pay an e o .
additional $100 as 100 s
4‘0 ‘{e"s
yearly taxes? <0
Ay 4 *
20
4‘0
oP
* Scenario Terminates; Mean of two values is noted as maximum WTP

(c)

Figure 7. Elicitation format and bid amounts for a) out-of-pocket, b) private dental

insurance, and c) public tax-funded insurance WTP scenario

2.4.3 Pretesting of the Instrument

Mitchell and Carson (73) argue that pretesting is the most effective way to assess a
study's reliability as it allows the investigators to assess survey weaknesses before
applying it in the field. The construct of the hypothetical scenarios were justified by the

content and construct validity established during the pilot study.

The elicitation format was modified based on the pilot study and further discussed with
two experts in the fields of Health Economics and Prosthodontics to establish content
validity. The modified questionnaire was also scrutinized for content validity in a forum
consisting of researchers and dentists at the Division of Oral Health and Society, Faculty

of Dentistry, McGill University. Prior to formally beginning the survey, the questionnaire
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was pretested with two people each using the telephonic interview and the internet-

based survey to assess the estimated time required for the survey.

2.5 Ethical Considerations

Prior to the start of the study, ethical approval was obtained from the McGill University
Faculty of Medicine Institutional Review Board in January 2012. The survey was

conducted between March and August 2012.

For the internet-based surveys, the purchased Fluid Survey pro-plan allowed various
privacy and security features to be enabled: 1) the survey could not be indexed by
search engines, 2) the survey was made anonymous by hiding invite codes, email
address of respondents, custom invite variables, referring URL, get parameters, IP
address of the respondent and the username if the user was logged in. Furthermore, the
survey was based on ‘invite only’ feature such that only users with a valid unused invite
were able to take the survey. This ensured that multiple responses were not generated
by the same individual. The survey allowed the respondents to save their answers and
return to them later. However, the respondents could not go back and change answers
once saved. After completion of the survey, the participants were redirected to another
web page where they could confirm their entry into the lottery by providing their name
and contact information. This webpage was designed independently and was not linked
to the study survey. Furthermore, the lottery webpage was designed to save namesin a
random order so that the responses could not be linked to the survey responses by
time/date or order of response. The participants were assured that their contact details

will be kept confidential and will not be associated with their survey response.
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2.6 Data Management

The data collected using the internet-based survey was downloaded into an excel sheet
and then exported to Statistical Product and Service Solutions (SPSS), version 20.0.0 for
Windows, IBM SPSS Statistics. Telephonic interview data from the response-sheets was
manually entered into SPSS and rechecked for reliability of data entry. Prior to data
analysis, value labels were assighed to each variable based on the gquestionnaire.
Preliminary assessment including frequency analysis was done to assess the data for
missing values and inconsistencies. The errors were verified by re-examination of the
raw data in the response-sheets. All statistical analyses were performed using the SPSS

software.

2.7 Data Analysis

2.7.1 Variables

2.7.1.1 Outcome Variables

Three outcome variables were defined based on the three WTP scenarios: 1) out-of-
pocket WTP, 2) private dental insurance WTP and 3) tax funded program WTP. As
previously discussed, these variables describe an individual’s WTP in monetary values

(2012 CAD) and therefore, were treated as continuous variables.
2.7.1.2 Explanatory Variables

Annual Household Income

Following the concepts of income elasticity of demand (160), individuals with higher
incomes were expected to have higher WTP amounts. This was also established in our
pilot study. Annual household income was preferred over individual income measures
since it better represents the availability of financial resources. Annual household
income, hereinafter referred to as ‘income’, was recorded using the following

categories: less than $30,000, $30,000-$60,000, $60,000-$90,000, $90,000-$120,000,
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more than $120,000. Categorical responses were obtained, rather than precise income
amounts, due to sensitivity issues with income-related questions (72), especially in the

telephonic interview.

Oral Health Indicators

Willingness-to-pay for health interventions has been previously shown to be positively
related to personal health care needs (161). We expected WTP for mandibular two-
implant overdentures to increase for individuals with a greater chance of becoming
edentulous. To assess this need, we recorded individuals’” self-perceived oral health

status, self-perceived likelihood of edentulism, and the number of missing teeth, if any.

Self-perceived oral health status is known to be correlated with various oral diseases
such as decayed, missing and restored teeth, oral and facial pain or discomfort,
periodontal disease, dry mouth, esthetic perceptions and the psychosocial impact of
each of these factors (162-164). It is also likely influenced by an individual’s overall
psychic resilience towards risk of oral disease (165). On the other hand, self-perceived
likelihood of edentulism is a narrower construct, often erroneously assumed to be
guided solely by number of decayed, loose (periodontally compromised) or missing
teeth. However, self-perceived indicators may diverge significantly from actual need.
Therefore, it was of interest to ascertain if actual need (missing teeth) was concomitant
with the perceived need and whether the latter guided WTP values significantly. Thus,

the decision to record both oral health status and likelihood of edentulism was made.

Self-perceived oral health status (excellent/very good/good/fair/poor) was recorded as
a categorical variable. Self- perceived likelihood of edentulism was recorded from 0 to
10, representing a range of 0% to 100% probability. Missing teeth (yes/no) was
recorded as a categorical variable. Number of missing teeth was recorded as a

continuous variable for respondents who answered ‘yes’ for the variable missing teeth.

Previous Knowledge of Disease and/or Treatment
Dolan (78) established that an individual’s preferences towards a certain treatment
could be molded by previous experience of the illness, either through personal incidents

43



2. Methods Akanksha Srivastava

or through those of a family member, friend or acquaintance. Furthermore, previous
knowledge about the benefits of a certain commodity can result in higher preferences
(166). Therefore, we expected WTP amounts to be higher for respondents who
previously knew edentulous people and from those who had previous knowledge of

implants. Furthermore, this was also verified in our pilot study findings.

These factors were recorded as dichotomous categorical variables by examining ‘have
you heard about dental implants before the survey’ (yes/no) and ‘do you know anyone

personally missing all their teeth’ (yes/no).

Attitude Towards Dental Care
WTP values were expected to be higher for individuals with more favorable attitudes

towards dental health care. This was measured by 4 different paradigms.

Respondents who indicated that they were missing one or more teeth were asked if
they had replaced the missing tooth/teeth (yes/no). This was recorded as a categorical
measure and replacement of teeth was considered to reflect positive attitude towards

dental care.

Respondents were asked if they would opt for dental implants (or did they opt for
dental implants) if they were to lose (or lost) any tooth. Responses were recorded as
yes/no categories, and respondents answering ‘yes’ were believed to have positive

attitudes towards implant treatment.

There is controversial evidence whether health seeking behavior and health care
utilization are related to health insurance coverage (167, 168). In our study,
respondents’ current dental insurance status (yes/no) was recorded to assess any

potential relationship with WTP amounts.

Attitude towards public funded programs was expected to influence an individual’s
WTP for public programs through additional taxes. Respondents were asked whether
the health ministry should pay for mandibular two-implant overdentures (yes/no).

People with an affirmative response were expected to have higher WTP for additional

44



2. Methods Akanksha Srivastava

taxes. These respondents were further asked if public funding for implants should be
restricted to mandibular two-implant overdentures or it should be extended to anyone

missing one or more teeth.

Additional Variables

Age was recorded as a continuous variable, and sex (male/female) as a categorical
variable. The highest level of education (primary school, high school, CEGEP/college,
university degree, graduate university or higher) were also recorded as categorical

variables.

2.7.2 Descriptive Statistics

Descriptive statistics were performed to describe the basic features of the collected
data. The response rate was calculated as the total number of telephonic and internet
based responses divided by the total number of answered calls. Differences in responses
obtained from telephonic interviews, as opposed to internet-based surveys, were
evaluated using Independent sample t-tests for continuous variables and cross-

tabulations for categorical variables.

2.7.2.1 Demand Curves

Demand curves graphically represent the relationship between the price of a certain
commodity and its demand, that is, the amount of the commodity that consumers are
willing to buy at each given price. The curve is created by adding individual demands at
each price level. McIntosh et al. (72) have described a procedure to create demand
curves using WTP data that we followed to create demand curves for all three WTP
outcomes (p. 129). For comparison between the demand curves for monthly private
dental insurance WTP amounts and yearly public tax-funded program WTP amounts, the
obtained WTP values for monthly private were multiplied by 12 to produce annual

amounts.
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2.7.3 Model Specifications

Multiple linear regression analysis was used to describe the association between the
WTP outcome (dependent) and the explanatory (independent) variables described
previously. Multiple linear regression (MLR) is a statistical method used for
demonstrating the relationship between a scalar or continuous dependent variable and
one or more independent variables by fitting a linear equation to the observed data

(169). This relation is shown in the equation below,

Vi = Bo+ Bixy + Prxat+...+ Prxy

where B, is the intercept on the y-axis and X; to X, represent k independent variables
used in the model to predict the outcome (vi). B1 to Bk represent the coefficients of the
independent variables and describe the change in outcome variables per unit change in

the independent variable.

WTP survey data utilizing discrete choice elicitation formats are usually analyzed by
logistic regression and hierarchical multiple regression for single-bound and multiple
bound discrete choice questions, respectively (72, 92). However, the modified design of
our elicitation format included open-ended questions that resulted in practically
continuous data. Therefore, multiple linear regression was considered to be an
appropriate statistical method for analyzing our data. Statistical significance was

assumed at a=0.05.
2.7.3.1 Model construction

Variable assessment and transformations

Validation of statistical tests of significance in multiple linear regression requires that
the data be carefully assessed for sampling distribution of the variables prior to fitting
regression models (169). Continuous variables were assessed for normal (bell-shaped)
distributions, since highly skewed data tend to produce flawed results, such as
heteroskedastic effects. Highly skewed variables should be transformed using log or

square root transformations to produce more uniform distributions (169); however, this
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was not required for WTP variables obtained through our study. Tests for normality for
guantitative variables included visual assessment of Q-Q plots and the statistical
Kolmogorov-Smirnov test. The variable ‘age’ was not expected to have a normal
distribution, which would otherwise indicate absence of a representative population.

Dummy variables were created for variables with multiple categories.

Correlation analysis

Correlation analysis provides the degree of association between two variables and
determines interdependence of the variables. Interdependence between the outcome
variable and the explanatory variables is desirable, since regression is conducted to
describe the dependence of the outcome variable on the explanatory variables (169).
However, high correlations (20.8) between two explanatory variables may generate
issues of multicollinearity (170), which will be discussed in the following sections.
Therefore, correlation analyses were carried out as an initial assessment for all possible
two-variable relationships (171).

Initial visual assessment of the relationship between the variables was done using
graphical scatterplots. Spearman’s correlation analysis was used to assess correlations
between all continuous variables that were not normally distributed but demonstrated
a monotonic relationship, such as the dependent WTP variables and age. A point-biserial
correlation analysis (172) was conducted to assess the correlation between the
dependent variables and independent dichotomous variables including gender, missing
teeth, heard of implants before, would chose dental implants, dental insurance and
knowing someone edentate. Interdependence between the dependent and
independent categorical variables, including oral health status, education and
household income, was assessed using a One-way Analysis of Variance (ANOVA). A chi-
square independence test was carried out to determine the relationships amongst the

independent categorical variables (169, 171).
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Building the Regression Models

One of the objectives of our study was to assess variations in WTP amounts with ability-
to-pay, oral health indicators, previous knowledge of disease and/or treatment, attitude
towards dental care and other socio-demographic factors. We constructed multiple
linear regression models for each of the three main outcome groups (out-of-pocket
WTP, dental insurance WTP and public tax-funded program WTP). Additionally, sub
group regression analysis was done for respondents who were missing teeth to assess
their out-of-pocket and private dental insurance WTP. Another sub group regression
was created to assess variations in additional tax WTP for respondents who had a
positive attitude towards public funding, as we hypothesized a positive relationship

between the two factors.

Initially, all of the key variables were used to assess the model fit using a forced entry
method of variable selection. Key variables (or main effect variables) were not removed,
even if they were not significant. Subsequently, all 2-way interactions between variables
were introduced in the model; only significant interaction terms were retained. For this
procedure, we used a stepwise method of variable selection of interaction terms while
maintaining the key variables in the regression model. (SPSS settings for stepwise
regression followed conventional settings with entrance probability= 0.05 and exit
probabilities = 0.10.). A statistically significant interaction was observed between the
dummy variables of income and education in our three main outcome groups.
Therefore, the final main group models are presented using these new variables.
Furthermore, interaction between sex and age was significant for the out-of-pocket
WTP outcome. None of the interactions were significant in sub group regression analysis
models for people missing their teeth or in the additional tax WTP model for
respondents who had a positive attitude towards public funding. Missing observations

(n=3) were excluded from the regression analysis.

Adjusted R square and Akaike's Information Criterion (AIC) were used to compare

several models for their goodness-of-fit. Adjusted R square is a measure that provides

48



2. Methods Akanksha Srivastava

the amount of variation in the outcome variable as explained by the explanatory
variables, adjusted for the number of variables. Higher adjusted R square values
represent better model fits (169). On the other hand, AIC is based on the concept of
deviance, and smaller AIC values represent better model fits (173, 174). As a rule of
thumb, if the model with a larger AIC, compared to the one with a lower AIC, has an
absolute difference less than 2, then the models are not different in their fit. If the
absolute difference is within 4-7, the model with the larger AIC has a poorer fit. An
absolute difference greater than 10 signifies that the higher AIC model fails to explain

substantial structural variation in the data and should be omitted (174).

2.7.3.2 Model Diagnosis

Multiple linear regression is based on certain statistical assumptions that must be
verified before any statistical inferences are drawn. Residual diagnostics is an essential
procedure for evaluating violations of regression assumptions (175). We conducted
residual diagnostics for each regression model to determine whether the model could

be used for statistical inference purposes.

Multicollinearity is a result of a high correlation between two explanatory variables,
such that one variable can be predicted from the other. This creates substantial issuesin
multiple regression, since the multicollinear variables provide redundant information.
Thus, the prediction of the outcome variable is distorted, and statistical tests of
significance provide incorrect estimates (169, 170). Diagnosis of multicollinearity was
done through variance inflation factor (VIF) and variables with VIF > 5 considered to be
of potential concern. Self-perceived ‘oral health status’ and self-perceived ‘likelihood of
edentulism’ variables demonstrated multicollinearity. Therefore, the ‘likelihood of

edentulism’ variable was dropped from all regression models.

Influential observations may dramatically affect the regression results by changing the
co-efficient estimates of the variables (176). These are often outliers and may/may not
represent the population. One diagnostic method of influential points is ‘Cook’s distance

method’ that identifies observations that strongly influence the regression line. As a rule
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of thumb, Cook’s distance values greater than 4/(n — k — 1) are treated as influential
observations, where n = sample size, and k= number of predictors (176). In WTP studies,
respondents who are willing to pay very high/low amounts may be statistical outliers
but, practically, may represent a portion of the population that would actually be willing
to pay substantially high/low amounts compared to the median population. Therefore,
we assessed these influential outliers using the Cook’s distance method, followed by

sensitivity analyses to fit regression models after omitting these influential observations.

2.7.3.3 Statistical Power

Post-hoc power analyses were conducted for all final regression models using G*Power
3.1 statistical power analysis software (177). Statistical power (1-B) was computed as a
function of significance level (a=0.05), sample size, and the population effect size

(Cohen %) (177, 178).

Table 5. Differences between out-of-pocket, private dental insurance and

public tax-funded program WTP scenario designs

Out-of-pocket Private Dental Public tax-funded
Insurance program
Perspective Ex-post Ex-ante Ex-ante
Risk Certain need Uncertain need Uncertain need

Communication
Risk expressed in terms Risk expressed in terms

of probabilities (1in 5 of absolute frequencies
chance) (e.g. 2 million
edentulous people)
Payment Vehicle
— Timing One-time payment Monthly payment Yearly payment
— Payment type Treatment fees Insurance purchase Additional income tax
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3. Results

3.1 Sample Results

3.1.1 Response Rate

Out of 1,096 answered calls, 277 respondents chose telephonic interview and 58

individuals opted for internet-based survey (Figure 8). However, only 40 respondents

completed the internet-based survey resulting in a total of 317 responses (response

rate=28.92%).

2001 telephone initially

obtained from InfoCanada

~

579 Invalid numbers
replaced by InfoCanada

\ 92 Invalid numbers not

replaced

Total 1909 valid telephone numbers
called three times if unanswered

1096 telephone calls
answered

~

761 individuals refused to
participate

277 respondents completed
Telephonic interviews

40 online responses received; 18 participants did not
complete the survey after two reminder emails

317 completed surveys
Response rate: 317/1096= 28.92%

<

Figure 8. Response rate
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3.1.2 Sample Characteristics

The age of the participants who chose to complete the internet-based survey (M=37.53;
SD=9.134) was significantly lower than those who opted for telephonic interviews
(M=41.70; SD=9.797); t(315)=-2.542, p=0.010. There were no other significant
differences between those who responded by telephone or online; hence, the data
were pooled together. WTP amounts showed no significant correlations with the survey
mode (p>0.05). Furthermore, the education categories of ‘primary’ and ‘high’ school
were merged due to limited numbers in these categories. A detailed description of the

sample characteristics can be found in Table 6.

Self-perceived likelihood of edentulism was measured on a scale of 0 to 10. Almost two-
thirds of the respondents believe that they were unlikely to lose all of their teeth (<4)
(Figure 9). Notably, 57.7% respondents believe that the government should pay for
implants. Amongst these individuals, almost 65% felt that all dental implant treatments,
irrespective of the number of missing teeth, should be funded by the Canadian Health

Ministry (Table 7).
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Figure 9. Self-perceived likelihood of edentulism
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3.1.2.1 Associations between Sample Characteristic Measures

There was a significant positive correlation between actual need for treatment,
measured as humber of missing teeth and perceived need for treatment, measured as
self-perceived likelihood of edentulism (r(166)=0.765, p<0.001); older individuals
believing that they have a higher likelihood of edentulism (r(315)=0.536, p<0.001).

Furthermore, self-perceived oral health status was better in individuals from higher
education categories levels ()(2(12, n=317)=60.595, p<0.001), however, there was no
relationship with income ()(2(16, n=315)=18.019, p=0.323). Interestingly, better self-
perceived oral health status was found to be significantly related to those who had

private dental insurance (x*(4, n=317)=38.306, p<0.001).

Furthermore, higher education levels were associated with higher annual income ()(2(12,
n=315)=210.847, p<0.001), presence of dental insurance ()(2(3, n=317)=107.050,
p<0.001) and previous knowledge about dental implants (x(3, n=317)=65.888, p<0.001).

To assess attitudes towards dental implant treatment, respondents were asked if they
would opt (or have they ever opted) for dental implants if they were to lose (or lost) any
tooth. This measure was positively related to higher income (){2(4, n=315)=27.409,
p<0.001) and higher education level (x’(3, n=317)=37.432, p<0.001). Moreover, the
chance for respondents to opt for dental implants increased by 27% as their likelihood

of becoming edentulous increased incrementally from 0 to 10 (p<0.001).

3.2 Mean WTP for Mandibular Two-Implant Overdentures

Out-of-pocket willingness-to-pay ranged from $0 to $15,000 for the treatment, with a
mean of $5,347.00 (2012 CAD; Table 8). Additional monthly WTP payments for private
dental insurance ranged from $3.50 to $100, with a mean of $26.90 per month.
Additional willingness-to-pay for a public funded program in yearly taxes ranged from $0

to $500, with a mean of $103.63.
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3.2.1 Demand Curves

Demand curves for ‘out-of-pocket’, ‘private dental insurance’ and ‘public tax-funded
program’ WTP were constructed (Figures 10 and 11). The X-axes of the demand curves
represent the WTP recorded through this study rather than a uniform scale. These
curves represent the percentage of respondents who are willing to pay for mandibular
two-implant overdentures at different prices for the treatment, either paying by
themselves or by private/public insurance. Almost 85% of individuals were willing to pay
out-of-pocket for the overdenture treatment at a price-point of $1,500, whereas 50% of
the respondents would pay up to a price-point of $4,000. The curves show a more than
40% decline in demand for the treatment as the price increases from $3,000 to $7,000.
Furthermore, the demand curves for private and public insurance (Figure 11) reveal
that, at any given price point, more respondents are willing to pay for private insurance

than for public insurance with the same benefits.
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Figure 10. Demand Curve for Out-of-pocket payment
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Figure 11. Demand Curves for Private Dental Insurance WTP and Public Tax-funded

Program WTP

3.3 Regression Analysis

As described previously, the final model selection for each WTP scenario was based on
lowest AIC and highest adjusted R? values, after determining the model fit and
underlying assumptions of multiple linear regression (MLR). MLR model interpretation
of each explanatory variable was done ceteris paribus. A comparison in mean
willingness-to-pay amounts stratified by sample characteristics is also presented with

the regression analyses in Tables 9, 11 and 13 for the three scenarios.

The post-hoc statistical power analysis suggests that all three models had a power (1-B)

approximately equal to 1, such that the probability of making false negative decisions

from the regression models is nil.
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3.3.1 Regression Analysis for Out-of-pocket WTP

The MLR model for out-of-pocket WTP included interaction variables between income
and education, as well as age and sex, in addition to all of the key explanatory variables
(Table 9). This model fit the data well (F(29, 284)=19.939, p<0.001) and provided better
prediction of the WTP outcome (adjusted R?=0.637; AIC=4789.985) when compared to a
model without interaction variables (adjusted R?=0.578; AIC=4752.876). These
interaction variables explained approximately 7% more variation when assessed by
unadjusted R’ changes. There were no observations of interactions between

CEGEP/College education level and >$120,000 income level.

A sensitivity analysis model was constructed after removing 22 influential observations
that were identified by Cook’s distance method. Although the sensitivity model
provided a better prediction of the WTP amounts (adjusted R%=0.737; AlC=4287.724),
there were no differences in the statistical significance for the explanatory variables.
Changes, if any, were restricted to small variations in the regression co-efficients.
Therefore, the interpretation of the regression analyses was based on the main MLR

model, while deviations from the sensitivity analysis models were noted.

Younger individuals were willing to pay higher out-of-pocket payments for mandibular
two-implant overdentures (p=0.016). Men had a significantly lower out-of-pocket WTP
than women (p=0.002). However, the interaction between sex and age was statistically
significant (p=0.002); this means that for every year increase in age, men had a $72

increase over that of women in WTP.

Furthermore, WTP values were negatively associated with self-perceived oral health
status (p<0.05). Respondents who perceived their oral health status as good, very good
or excellent, had significantly lower WTP compared to those who considered their oral
health to be poor. There were no significant WTP differences between respondents with
fair and poor oral health status. In addition, the fact that respondents were missing

teeth had no significant effect on the WTP outcome (p>0.05).
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WTP was positively related to income; those in higher income categories were willing to
pay greater out-of-pocket payments for mandibular two-implant overdentures (p<0.05).
On the other hand, education was not significantly associated with WTP amounts.
However, there was an interaction between education and income revealing that
individuals with a higher income, given a higher level of education, had higher WTP
(p<0.05). Interestingly, individuals having dental insurance were willing to pay a higher
amount out-of-pocket for the treatment (p=0.004). Respondents who had knowledge
about implants before the survey had significantly higher WTP (p<0.001). Finally,
respondents who have experienced implants or indicated a desire to opt for implants, if

needed, offered a higher out-of-pocket WTP (p<0.001).

3.3.1.1 Regression Analysis for Out-of-pocket WTP among people with missing teeth

As seen in the previous model, missing teeth did not influence out-of-pocket WTP for
overdenture treatment. However, amongst these individuals who were missing teeth,
WTP was influenced by various other factors (Table 10). With each increase of 1 missing
tooth, respondents were willing to pay approximately $128 more out-of-pocket for

implant overdenture treatment (p=0.045).

Amongst those missing teeth, older people who were willing to pay greater amounts
out-of-pocket (p=0.016). In addition, dental insurance status was positively associated
with WTP for people with missing teeth; individuals with dental insurance were willing
to pay approximately $900 more out-of-pocket than those who did not have dental
insurance (p=0.026). Men and higher income individuals were willing to pay more out-

of-pocket when they were missing teeth (p<0.01).

3.3.2 Regression Analysis for Private Dental Insurance WTP

The regression and sensitivity analysis models for private dental insurance were built in
a similar way to that of the out-of-pocket MLR model (Table 11). Interaction terms

between education and income were included in the final model (adjusted R?=0.483;
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AlC=1526.055) that explained nearly 4.4% of additional variations in the WTP variable,
as compared to a model without interactions (adjusted R%=0.455; AlC=1533.889). In
general, the final MLR model with interactions and key explanatory variables fits the
data well and significantly (F(28, 285)=11.457, p<0.001). The sensitivity analysis model
fits the overall data better than the other models (adjusted R%=0.559; AlC=1284.061);
however, it does not provide statistically different estimates of the independent

variables.

Notably, age and sex of an individual had no effect on the amount they were WTP for
private dental insurance (p>0.5). People who perceived their oral health status as poor
were willing to pay higher monthly premiums than those who believed their oral health

status was very good or excellent (p<0.5).

When compared to people with an annual household income of less than $30,000,
those who had an income between $30,000 and $90,000 were WTP higher monthly
insurance premiums (p<0.05). Education itself had no significant prediction of the WTP
for private insurance premiums; however, compared to people with less than high
school education, individuals who had an education higher than CEGEP/College and
those who had an annual income greater than $90,000 were willing to pay higher

insurance premiums (p<0.05).

Interestingly, the willingness-to-pay for private dental insurance was not affected by
whether the individual currently had dental insurance or not (p=0.932). However,
individuals who had previously heard of implants and were willing to opt for implants, if
needed, had a significantly higher WTP for private dental insurance with this coverage

(p<0.001).

3.3.2.1 Regression Analysis for Private Dental Insurance WTP among people with

missing teeth

Similar to out-of-pocket payments, individuals who were missing one or more teeth did

not have an overall increase in WTP for private dental insurance (Table 12). However,
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amongst these people, WTP for private dental insurance escalated with the increase in

number of missing teeth (p=0.039).

In addition, respondents with previous knowledge of implants and a desire to opt for
implants, if needed, had higher WTP for dental insurance when they were missing teeth
(p=0.001). Interestingly, the current status of dental insurance did not affect the amount

people would pay as additional monthly insurance premiums (p=0.732).

Finally, amongst people who were missing teeth, those with a graduate university
degree or higher were WTP significantly more than people whose highest level of
education was high school (p<0.001). People in all income categories greater than
$30,000 had higher WTP for insurance than people who had less than $30,000 income
(p<0.05).

3.3.3 Regression Analysis for Public Tax-funded Program WTP

The final regression model (Table 13) for public tax-funded insurance included
interactions between education and income (F(29, 284)=19.939, p<0.001). The model
with interactions (adjusted R?=0.382; AlC=2688.176) explained 4.6% more variations in
the outcome WTP variable when compared to a model without interactions (adjusted
R?=0.355; AlC=2692.545), as assessed by changes in the unadjusted R Sensitivity
analysis was conducted after removing 16 influential observations. The sensitivity
analysis model provided no statistically different estimates of the independent

variables, although it improved the overall model fit (adjusted R?=0.450; AIC=2458.223).

Notably, older people were willing to pay higher yearly taxes to support a publicly
funded program for mandibular two-implant overdentures (p<0.001). Other personal
characteristics, such as sex, income, education, dental insurance status and missing
teeth, were not associated with WTP for public insurance. However, people with prior
knowledge of implants and willingness to opt for implants for themselves, were WTP

higher taxes to benefit themselves and others, if ever needed (p<0.02).
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Interestingly, people who were acquainted with someone who was missing all of their
teeth had higher WTP for public insurance; they were willing to pay an additional $15 as
yearly taxes compared to people who were not personally acquainted with an edentate
individual (p=0.045). However, affirmative attitudes towards public funding were not

related to the amount that people were willing to pay as additional taxes (p=0.528).

3.3.3.1 Regression Analysis for Public Tax-funded Program WTP among respondents

in favor of public funding

Another regression model was constructed that included characteristics of only those
respondents who said that government should publicly fund implant overdenture
treatment (Table 14). Interestingly, education was significantly associated with WTP
higher yearly taxes; in comparison to individuals whose highest education level was high
school completion, individuals with an education level of CEGEP/college, university and
graduate school or higher were willing to pay approximately $20, $30 and $65 as

additional yearly taxes, respectively (p<0.05).

In addition, higher age and acquaintance with someone edentate had a positive effect
on WTP for public funding (p<0.001). Previous knowledge of dental implants was also
associated with higher WTP (p=0.012). Conversely, personal desire to opt for implants, if

needed, was not associated with WTP for extra taxes (p=0.052).

Interestingly, WTP for a public program did not depend on whether individuals believed
that public funding should be restricted to overdenture treatment or extended to any

implant treatment for one or more teeth (p=0.992).
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Table 6. Surveyed population characteristics

n % n %
Sex Heard of implants
Male 172 54.3 before the survey
Female 145 45.7 Yes 237 74.8
No 80 25.2
Age* 41.18 (.550) Chose/ would choose dental implants

Missing one or more teeth
Yes 169 53.3
No 148 46.7

Number of missing teeth (n=168)

<5 113 67.3
5-9 42 25.0
10-14 8 4.7
15-19 2 1.2
220 (less than 28) 3 1.8
Education

High school or less 43 13.6
CEGEP/ College 106 334
University 117 36.9
Graduate level or higher 51 16.1
Replaced missing teeth (n=165)

Yes 100 60.6
No 65 394

Yes 240 75.7
No 77 24.3

Know anybody missing all their teeth
Yes 150 47.3
No 167 52.7

Self-perceived oral health status

Poor 35 11.0
Fair 75 23.7
Good 75 23.7
Very good 87 27.4
Excellent 45 14.2

Income** (n=315)

<30 41 13.0
30-60 86 27.3
60-90 99 314
90-120 60 19.0
>120 29 9.2

Have dental insurance
Yes 191 60.3
No 126 39.7

n=317, unless specified
* Mean (SD)

** Income is expressed in 1000 dollars (CAD)
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Table 7. Attitude towards public funding for dental implant treatment

n %
Do you believe that the government should pay for the mandibular two-implant
overdentures? (n=317) 183 57.7
Yes 134 42.3
No
Now imagine that your government will pay for dental implants. (n=179)
Do you think only those missing all their teeth should receive this benefit (mandibular 64 35.8
two- implant overdenture treatment)?
Do you think everyone irrelevant of the number of missing teeth should get this 115 64.2
benefit (please be informed that dental implants can be used for single and
multiple missing teeth)?
Table 8. Mean willingness-to-pay for mandibular two-implant
overdentures
Out-of-pocket Private Insurance Public tax-funded
(one-time payment) (monthly payment) (vearly payment)
Mean 5347.00 26.93 103.63
Standard Error of 172.96 0.85 4.94
Mean
Median 5000.00 25.00 75.00

All values are in 2012 Canadian Dollars (CAD)
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Table 9. Mean WTP by sample characteristics and Multiple Linear Regression of Out-of-pocket WTP for
mandibular two-implant overdentures

Willingness-to-pay Regression Analysis (n=314) Sensitivity Analysis(n=292)

Mean WTP (SE) P-Value B P-value B P-value
Age -50.920 .016 -51.710 .003
Sex
Female 5513.37 (235.640) Reference Reference
Male 5149.66 (254.562) .296 -3008.163 .002 -2542.829 .003
Self-perceived Oral Health Status
Poor 5128.57 (513.475) Reference Reference
Fair 4981.33 (349.840) 128.704 754 230.323 .499
Good 5657.33 (370.897) -302.855 .047 -141.719 .038
Very good 5190.80 (333.690) -1457.650 .003 -1289.598 .002
Excellent 5911.11 (433.243) 446 -1199.417 .033 -933.377 .048
Education
High school or less 3034.88 (385.146) Reference Reference
CEGEP/College 4141.51 (238.190) 315.685 .651 436.229 437
University 6021.37 (230.518) 208.694 .898 341.481 .638
Grad. Univ 8254.90 (446.198) .000 359.958 753 407.870 .576
Income (in 1000 CAD)
<30 1914.63 (237.044) Reference Reference
30-60 3779.07 (217.994) 1724.009 .017 1832.689 .002
60-90 5469.70 (195.789) 5544.265 .000 6475.475 .000
90-120 7483.33 (328.919) 3578.425 .000 4335.821 .000
>120 9758.62 (545.142) .000 6278.249 .033 No observations -
Missing any teeth
No 5286.49 (250.691) Reference Reference
Yes 5426.19 (239.466) .688 -127.995 .695 101.590 711
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Willingness-to-pay

Regression Analysis (n=314)

Sensitivity Analysis(n=292)

Mean WTP (SE) P-Value B P-value B P-value
Heard of implants before survey
No 3680.00 (302.706) Reference Reference
Yes 5909.70 (194.694) .000 671.133 021 774.877 .001
Chose/ will choose dental implants
No 3416.88 (255.007) Reference Reference
Yes 5966.25 (197.490) .000 1478.240 .000 1288.625 .000
Have dental insurance
No 3604.76 (222.091) Reference Reference
Yes 6496.34 (208.987) .000 831.725 .004 723.119 .003
Know anybody missing all their teeth
No 5474.86 (237.319) Reference Reference
Yes 5204.67 (172.959) 436 149.696 .506 -15.807 933
Education*Income
Educ(CEGEP/Coll)*Inc(30-60) -607.944 528 -802.220 .299
Educ(CEGEP/Coll)*Inc(60-90) -3000.926 .563 -3834.247 .109
Educ(CEGEP/Coll)*Inc(90-120) 923.630 .006 5356.748 .000
Educ(University)*Inc(30-60) 759.901 481 1443.719 .000
Educ(University)*Inc(60-90) 2671.319 .018 2823.952 .004
Educ(University)*Inc(90-120) 1407.836 .038 5623.498 .000
Educ(University)*Inc(>120k) 3678.247 011 6183.448 .000
Educ(Grad. Univ.)*Inc(30-60) 2787.841 .006 No observations -
Educ(Grad. Univ)*Inc(60-90) 3784.161 .000 4331.837 .000
Educ(Grad. Univ)*Inc(90-120) 5544.265 .049 4419.230 .000
Educ(Grad. Univ)*Inc(>120k) 6414.463 .002 7643.129 .000
Sex*Age 72.406 .002 61.214 .002
R” (Adjusted R?) .671(.637) .761 (.737)
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Table 10. Multiple Linear regression of Out-of-pocket WTP for mandibular
two-implant overdentures among respondents missing teeth

B P-value B P-value
Age 37.518 .016 Number of missing teeth 127.995 .045
Sex Replaced missing teeth
Female Reference No Reference
Male 421.332 .002 Yes 247.170 .052
Self-perceived OH Status
Poor Reference Know anybody missing
Fair 97.521 .834 all their teeth
Good -1006.342 .083 No Reference
Very good -1242.568 114 Yes 164.591 .625
Excellent NA NA
Education Heard of implants before
High school or less Reference survey
CEGEP/College -264.271 .585 No Reference
University 183.806 .769 Yes 468.156 .070
Grad. Univ 1765.977 .044
Income' Chose/ will choose
<30 Reference dental implants
30-60 1351.721 .015 No Reference
60-90 2872.734 .000 Yes 1094.773 .006
90-120 4671.510 .000
>120 4438.407 .000
Have dental insurance R’ (Adjusted R?) .658 (.615)
No Reference
Yes 928.617 .026
n=163

B — unstandardized coefficients
NA- no observations were noted in this category
TIncome is expressed in 1,000 dollars (2012 CAD)
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Table 11. Mean WTP by sample characteristics and Multiple Linear Regression of Private Dental Insurance WTP
for mandibular two-implant overdentures

Willingness-to-pay

Regression Analysis (n=314)

Sensitivity Analysis(n=296)

Mean WTP (SE) P-Value B P-value B P-value
Age 112 197 .083 .261
Sex
Female 26.56 (1.42) Reference Reference
Male 27.36 (1.01) .642 -2.874 .034 -1.221 .255
Self-perceived Oral Health Status
Poor 26.14 (2.02) Reference Reference
Fair 26.63 (1.90) 1.312 .587 .660 731
Good 26.31 (1.45) -4.035 .056 -3.358 .090
Very good 27.08 (1.74) -6.243 .031 -5.460 .018
Excellent 28.78 (2.55) 921 -6.917 .036 -4.598 .048
Education
High school or less 16.27 (1.40) Reference Reference
CEGEP/College 22.54 (1.00) 4.153 311 3.025 355
University 27.54 (1.12) 5.169 .300 3.298 424
Grad. Univ 43.63 (2.77) .000 13.099 414 7.817 391
Income (in 1000 CAD)
<30 15.83 (1.68) Reference Reference
30-60 20.79 (1.31) 2.934 .048 3.796 .026
60-90 26.43 (1.02) 10.026 .040 10.421 .007
90-120 32.88 (1.64) 3.786 .644 4.934 .674
>120 49.48 (3.55) .000 5.961 .607 No observations -
Missing any teeth
No 26.80 (1.25) Reference Reference
Yes 27.15(1.16) .839 -1.455 .449 212 .892
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Willingness-to-pay

Regression Analysis (n=314)

Sensitivity Analysis(n=296)

Mean WTP (SE) P-Value B P-value B P-value
Heard of implants before survey
No 17.78 (0.91) Reference Reference
Yes 30.02 (1.02) .000 6.738 .000 6.018 .000
Chose/ will choose dental implants
No 18.23 (0.95) Reference Reference
Yes 29.71 (1.02) .000 7.937 .000 6.854 .000
Have dental insurance
No 20.91 (1.14) Reference Reference
Yes 30.90 (1.11) .000 144 932 .887 .524
Know anybody missing all their teeth
No 27.64 (1.23) Reference Reference
Yes 26.13 (1.16) .375 -.216 .870 .830 431
Education*Income
Educ(CEGEP/Coll)*Inc(30-60) -.488 931 .666 .881
Educ(CEGEP/Coll)*Inc(60-90) -3.946 534 -2.985 .548
Educ(CEGEP/Coll)*Inc(90-120) 2.494 .047 8.305 .041
Educ(University)*Inc(30-60) -2.022 .750 -1.318 .796
Educ(University)*Inc(60-90) -5.729 .385 -3.341 531
Educ(University)*Inc(90-120) 8.211 .037 14.511 .000
Educ(University)*Inc(>120k) 13.593 .030 20.068 .001
Educ(Grad. Univ.)*Inc(30-60) 45.535 .000 No observations -
Educ(Grad. Univ)*Inc(60-90) 3.059 .595 -.016 .997
Educ(Grad. Univ)*Inc(90-120) 17.500 .041 22.187 .000
Educ(Grad. Univ)*Inc(>120k) 27.885 .018 31.254 .000
R” (Adjusted R?) .530 (.483) .596 (.559)
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Table 12. Multiple Linear regression of Private Dental Insurance WTP for
mandibular two-implant overdentures among respondents missing teeth

B P-value B P-value
Age .204 .085 Number of missing teeth 114 .039
Sex Replaced missing teeth
Female Reference No Reference
Male -1.209 .524 Yes 1.549 455
Self-perceived OH Status
Poor Reference Know anybody missing
Fair 1.183 .652 all their teeth
Good -5.114 118 No Reference
Very good 2.565 561 Yes 2.008 .290
Excellent NA NA
Education Heard of implants before
High school or less Reference survey
CEGEP/College 3.319 225 No Reference
University 3.337 .345 Yes 7.886 001
Grad. Univ 19.173 .000
Income' Chose/ will choose
<30 Reference dental implants
30-60 4.006 .019 No Reference
60-90 7.074 .034 Yes 7.528 .001
90-120 8.274 .034
>120 10.896 .035
Have dental insurance R’ (Adjusted R?) .543 (.486)
No Reference
Yes .799 732
n=163

B — unstandardized coefficients
NA- no observations were noted in this category
TIncome is expressed in 1,000 dollars (2012 CAD)

68



3. Results Akanksha Srivastava

Table 13. Mean WTP by sample characteristics and Multiple Linear Regression of Public Tax-Funded Program
WTP for mandibular two-implant overdentures

Willingness-to-pay Regression Analysis (n=314) Sensitivity Analysis(n=298)

Mean WTP (SE) P-Value B P-value B P-value
Age 2.074 .000 "1.191 .026
Sex
Female 106.13 (7.38) Reference Reference
Male 100.66 (6.34) 581 -4.243 .622 -3.658 .626
Self-perceived Oral Health Status
Poor 107.71 (18.28) Reference Reference
Fair 104.07 (10.48) 12.435 421 22.677 .105
Good 106.67 (9.68) 18.952 .843 14.826 .300
Very good 90.92 (7.80) -14.373 437 4.338 793
Excellent 119.22 (14.82) 496 18.952 373 27.570 .150
Education
High school or less 63.72 (11.37) Reference Reference
CEGEP/College 84.58 (6.93) 19.152 463 19.986 373
University 107.69 (8.09) 24.768 437 15.801 .566
Grad. Univ 103.63 (13.58) .000 39.060 .680 21.989 .560
Income (in 1000 CAD)
<30 45.12 (9.298) Reference Reference
30-60 63.20 (5.562) 21.364 424 6.431 .788
60-90 110.10(7.963) 40.265 .194 56.963 .063
90-120 136.08 (12.258) -8.942 .864 11.817 452
>120 213.79 (16.627) .000 143.073 .053 No observations -
Missing any teeth
No 93.07 (6.51) Reference Reference
Yes 112.05 (7.24) .055 7.871 .519 12.857 231

69



3. Results

Akanksha Srivastava

Willingness-to-pay

Regression Analysis (n=314)

Sensitivity Analysis(n=298)

Mean WTP (SE) P-Value B P-value B P-value
Heard of implants before survey
No 67.25 (7.57) Reference Reference
Yes 115.91 (5.90) .000 24.837 022 25.173 .009
Chose/ will choose dental implants
No 69.09 (7.98) Reference Reference
Yes 114.71 (5.83) .000 27.837 .010 19.867 .039
Have dental insurance
No 72.06 (6.255) Reference Reference
Yes 124.45 (6.680) .000 14.073 194 13.401 167
Know anybody missing all their teeth
No 95.93 (6.538) Reference Reference
Yes 112.20(7.442) .100 15.635 .045 9.305 .029
Education*Income
Educ(CEGEP/Coll)*Inc(30-60) -14.326 .690 2.369 .940
Educ(CEGEP/Coll)*Inc(60-90) 13.564 737 8.476 .807
Educ(CEGEP/Coll)*Inc(90-120) 15.428 795 14.641 .604
Educ(University)*Inc(30-60) -16.641 .679 3.166 .928
Educ(University)*Inc(60-90) -5.799 .890 -15.814 .661
Educ(University)*Inc(90-120) 80.618 017 78.219 .003
Educ(University)*Inc(>120k) 61.505 .046 79.093 .042
Educ(Grad. Univ.)*Inc(30-60) 147.271 .009 No observations -
Educ(Grad. Univ)*Inc(60-90) -15.400 .678 -32.715 .307
Educ(Grad. Univ)*Inc(90-120) 110.870 .043 101.581 .000
Educ(Grad. Univ)*Inc(>120k) 13.564 .035 172.518 .000
Should govt. pay for implants
No Reference Reference
Yes 5.904 528 3.164 .700
R’ (Adjusted R?) .440 (.382) .498 (.450)
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Table 14. Multiple Linear regression of Public Tax-funded Program WTP for
mandibular two-implant overdentures among respondents in favor of public

funding
B P-value B P-value

Age 2.686 .000 Missing any teeth

No Reference

Yes 5.326 736
Sex Know anybody missing
Female Reference all their teeth
Male 3.600 .756 No Reference

Yes 40.036 .000
Self-perceived OH Status Heard of implants before
Poor Reference survey
Fair -.992 955  No Reference
Good -26.832 167  Yes 33.-64 .012
Very good -18.304 420
Excellent 19.226 492
Education Chose/ will choose
High school or less Reference dental implants
CEGEP/College 20.650 .026 No Reference
University 30.901 017 Yes 28.012 .052
Grad. Univ 65.512 027
Income” If govt. funds implants
<30 Reference All implant treatments Reference
30-60 854 959  Only mandibular two- 534 996
60-90 33.253 .036 implant overdentures
90-120 48.500 .037
>120 84.839 .008
Have dental insurance R’ (Adjusted R?) .511 (.452)
No Reference
Yes 23.548 .075
n=163

B — unstandardized coefficients

NA- no observations were noted in this category
YIncome is expressed in 1,000 dollars (2012 CAD)

71



4, Discussion Akanksha Srivastava

4. Discussion

4.1 Summary of research findings

This willingness-to-pay study was designed to measure preferences of the Canadian
population for mandibular two-implant overdentures. As mentioned previously, the
WTP valuation method was chosen over other preference measurement techniques,
such as standard gamble and time-trade-off, since WTP involves a monetary approach
to assessing individuals’ perceived benefits for health care interventions (44, 72, 93,
179). This makes the resulting WTP values directly comparable to the costs of the
treatment. Moreover, the methodology used for this WTP survey simulates real-world
decision-making situations, in which people in a privately financed oral health care
industry are bound to incorporate economic considerations in their final decision
towards dental treatments. Furthermore, this study provides valuable insight into the
obscure demand for private and public insurance in the general non-affected

population.

These WTP results suggest that dentate individuals would be willing to pay a significant
amount to receive mandibular two-implant overdentures if they become edentate,
whether paying privately or contributing to private insurance coverage or government
programs. However, each scenario had substantial variation in these WTP values. This
variation was explained, in part, by the association between one’s willingness-to-pay
and his/her ability-to-pay or budget constraints. The positive association of income with
the WTP values is in accordance with our expectations that those in higher income
groups would have higher WTP values. It further establishes the theoretical validity of
the survey. As explained earlier, most non-luxury goods have positive income elasticity,
such that higher respondent incomes should predict higher WTP values (39, 180).
Generally, dental treatments, including mandibular two-implant overdentures,

represent need-based interventions and cannot be categorized as luxury goods.
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Therefore, the income elasticity of willingness-to-pay for the associated intervention is a
reasonable theoretical prediction. Most WTP studies on oral health care interventions
have also demonstrated a positive relationship between higher income and higher WTP
values (127, 135, 136). However, our surveyed sample marginally under-represents
income groups of <30k and >120k and over-represents groups of 60k-90k and 90k-120k,
when compared to the distribution of total household income in the Canadian
population (181). Therefore, a more representative sample might include a wider

variation in WTP values.

The number of survey respondents who indicated having dental insurance is
representative of the Canadian population, according to data collected for the 2009
Canadian Health Measures Survey (CHMS) that reports 62% of Canadians as having
dental insurance (182). We found that individuals with dental insurance were willing-to-
pay higher out-of-pocket coverage than non-insured individuals, perhaps because they
may be more accustomed to receiving high quality oral health care. However, this is

controversial (183-185).

Furthermore, our study also shows a positive correlation between dental insurance
status and income, education level and perceived need, measured as self-perceived oral
health status. This is in agreement with previous reports that have described a complex
interplay between insurance status and various factors including demographics,

socioeconomic status and need (185).

Our findings also show that respondents who had previously heard about implants were
willing to pay more in all three scenarios. This echoes Diaz et al. (166) findings, that
consumer’s previous knowledge about the benefits of a certain commodity can
influence the WTP values, as it may shape individual preferences. Positive experience

and knowledge is expected to yield higher WTP.
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Correspondingly, it has been stated that experience of the illness, either through
personal incidents or those of family member(s), friends or acquaintances may shape
the preferences of an individual towards a certain treatment (78). Various WTP studies
have also reported a positive relationship between an increased likelihood of disease
with higher WTP amounts (159, 186). In our study, people with poorer self-perceived
oral health status, which is an indicator of perceived need, had higher WTP for out-of-
pocket and private insurance payment. In contrast, a study carried out by Leung et al. in
2010 to measure preferences for single-implant treatment demonstrated that WTP
values were associated with actual need of treatment, measured as ‘missing teeth or
not’. However, no association between self-perceived oral health and WTP was seen
(144). In our study, there was no significant relationship between actual need (missing
teeth or not) and WTP. However, sub-group regression analyses for people who were
missing teeth showed that the WTP amounts increased for out-of-pocket and private
insurance payments with an increase in the number of missing teeth. The discrepancy
may be a result of limitations in the analytical information derived from a dichotomous

variable compared to a continuous variable in linear regression models (187).

On similar grounds, it is recognized that the valuation of a health care intervention
would be different for patients and the general population, since their experience of the
iliness is substantially different (186, 188). A true representative sample of the general
population would include both dentate and edentate individuals. However, assessment
of variations in the preferences of edentate patients, compared to the unaffected
population, would require a substantially larger sample size. Unfortunately, that would
have been beyond the resources available for this study. Nevertheless, a study of
societal perspective is valuable when assessing insurance and public funding
perspectives, since the bearers of the associated costs might not always be the

beneficiaries (78).
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Preferences for mandibular two-implant overdentures have been previously assessed by
Esfandiari et al. in a WTP-WTA study in a population of edentate patients (141). The
respondents were asked if they were willing to pay three times the cost of conventional
dentures to receive mandibular two-implant overdentures, which today equals an
amount of approximately CAD 4,000, including inflation. Their results revealed that a
majority of edentate patients were willing to pay that amount out-of-pocket. That
amount is similar to the out-of-pocket WTP values in our study. However, these studies
are not statistically comparable since WTP surveys employ a hypothetical scenario, and
the decision-making heuristics of individuals may differ according to the stated scenario

(72).

Our study also shows that respondents who personally knew an edentate person were
willing to pay more in additional taxes to fund a public program. This trend may be
explained by a complex relationship between altruistic behavior and previous
knowledge of illness through non-personal sources, as stated above. Altruistic behavior
arises due to people being concerned about the well-being of others (72). Following this
claim, the overall WTP for public insurance may be attributed to altruistic behavior, as
reported in other WTP studies involving public insurance scenarios (159). Since the
respondents of our survey were told that there are currently more than 2 million
edentate people in Canada, the altruistic behavior may be attributed to this particular
information and/or personally knowing someone edentate. Altruism is very commonly

seen among family members but is reported to extend beyond the family as well (72).

Another reason for choosing to pay higher taxes may be self-perceived need and
expected benefits from a publicly funded program, similar to benefits from private
insurance. However, considerable differences were noted between respondents” WTP
for public, compared to private, insurance. The demand curves demonstrate that for any

given price, a substantially higher proportion of the respondents were willing to buy
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private, rather than public, insurance, despite similar benefits provided by both. This
may be explained by negative attitudes towards higher tax payments (159, 189), as well
as experiences with public health care provision in Canada (190). Furthermore, this may
also be due to a difference in perception about what governmental programs may

provide, compared to private insurance.

During our survey, every individual had the choice to opt for either a telephonic or an
internet-based questionnaire. A majority of the population opted for the telephonic
interview, which agrees with previously noted response differences between telephonic
and web surveys (191). None of the variables, other than age, were significantly
different between the respondent groups, based on the mode of the survey. This finding
is in agreement with previous research findings that older individuals prefer telephonic

surveys over internet-based questionnaires (191).

4.2 Limitations

4.2.1 Methodological limitations

The conceptual background of willingness-to-pay surveys as a benefit measurement
technique for conducting cost-benefit analyses is a much debated topic. Critics against
this approach argue that the idea of allocating monetary values to life states and quality
of life is meaningless and unethical. They claim that human life cannot be traded and,
therefore, should not have a monetary value placed on it (39). Proponents argue that
the purpose of assigning monetary values is to provide a guideline for resource
allocation-related decisions, and not for the purpose of trading, in its usual sense of the
term. In addition, properly employed WTP surveys are consistent with the principles of
welfare economics (179). Despite these issues, the interest in WTP surveys within health

care appears to have been revived in recent years (189, 192, 193). Furthermore, since
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dentistry in Canada is a private industry, the use of such patient/public centered

preference measures seems highly appropriate.

There are various potential biases associated with the WTP methodology. These can be
broadly divided into three main groups: 1) construction of a hypothetical market, 2)
survey administration, and 3) interpretation of the data. While a detailed description of
all these potential issues is beyond the scope of this dissertation, those pertinent are

discussed here.

Construction of the contingent market is subject to two forms of biases: hypothetical
and strategic. Hypothetical bias occurs due to probable deviations in an individual’s
stated buying intention and his/her real buying behavior (192). Recent evidence
suggests that hypothetical WTP surveys systematically overestimate the actual WTP (as
revealed in actual decisions) (194). Kemp and Maxwell (195) claim that this bias may
occur because surveys do not impose a financial commitment similar to ‘real’ purchases.
Therefore, the respondents may be influenced by factors such as wanting to get over
with the interview quickly or trying to sound reasonable (195). It is an accepted fact that
hypothetical questions produce hypothetical answers. However, this does not weaken
its role in decision-making. As stated by Smith et al. (192), “if a well-constructed
question is asked, people will try to oblige with honest answers to the best of their
ability”. Recommendations to minimize hypothetical bias involve simulating as ‘real-life’
situations as possible (192). To ensure this, we chose to use discrete choice questions
that represent everyday market situations, rather than other elicitation formats that
may increase the potential of hypothetical bias. However, we cannot statistically
compare the stated WTP values in this survey to real-life scenarios, due to the lack of
real markets in Canada. However, current evidence suggests that this bias is a minimal
problem in health care WTP studies, when compared to environmental and transport

economic surveys (192).
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Strategic bias results when respondents deliberately understate or overstate WTP
amounts in an attempt to influence the provision of funding or implementation of a
program (72, 73, 192). Again, this is a significant problem in environmental and
transport-related WTP surveys, affecting health care WTP to a much lesser degree (192).
In our study, strategic bias was not suspected to be a potential issue, since the use of
discrete choice questions (fixed bids with yes/no format) minimizes the incentive of
strategic behavior (73, 192), compared to open ended questions to which respondents
may state any possible WTP amounts. Moreover, the WTP values obtained through our
survey were well within the expected range, and no trends of strategic responses were
observed for any individual. Values deemed as outliers were trusted to be random
effects that represent true preferences of a small proportion of the population who
would actually be willing to pay a higher amount for the overdenture treatment. These
outlier values were similar to those seen in our pilot study (196), in which individuals

had limited WTP options (using a payment scale), and strategic bias was not observed.

Other potential biases associated with administration of the survey include order effect
of questions, starting point bias, compliance/interviewer bias, and protest and zero bids.
Order effects of questions are seen when the sequence of questions might affect the
WTP values stated by the respondents. For instance, in our study, asking about private
insurance before public insurance may result in pre-conceived valuations in the
respondents’ minds, such that the behavior in the private insurance market situation
may guide their response to public insurance questions. Recommendations to avoid this
form of bias include random ordering of scenarios and statistical exclusion of this bias
(73, 189). During our survey, the out-of-pocket scenario could not be randomized, since
it required the respondents to not know about the real market price of overdenture
treatment, which was subsequently provided in the private insurance scenario.
However, the private and public insurance scenarios were administered randomly

during the telephonic interview, and no statistical differences were noted. However, the
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same scenario randomization could not be carried out for the internet-based survey due

to software limitations; hence, it was not assessed for this type of bias.

Starting point bias occurs when the elicitation format starts at a particular bid/amount,
and this influences the WTP amount stated by the respondents (72, 73, 189). In
particular, this bias is a major concern when the initial bid anchors the respondents
towards the starting bid, thus narrowing the distribution around the mean (very close to
the initial bid). This is known as an ‘anchoring effect’ and may be a significant issue with
surveys involving an initial bid with follow up questions, such as in our study (72). To
avoid this bias, varying the starting bid across respondents is suggested (72, 189).
Variations in the initial bid could not be applied to this study due to the involved
complexities with the internet-survey software. Statistical analysis revealed that the
average WTP value for private insurance was significantly different from the initial bid
and, thus, starting point bias was not suspected. Even though the average out-of-pocket
and public insurance WTP were close to the initial bids, the individual WTP amounts
were well distributed. Moreover, the average out-of-pocket value was fairly comparable

to our pilot study results that used a different elicitation technique.

Interviewer bias is a form of compliance bias, that may result when respondents express
WTP values that differ from their true WTP, either to please the interviewer or because
they may be led by the interviewer, a form of ‘yea-saying’ bias (73, 189). This bias is
speculated to be greater in face-to-face interviews, as reported in other quantitative
public health surveys (197). Experts recommend that professionally trained and
independent interviewers should conduct data collection, instead of graduate students
and researchers who may be “tempted to adapt the survey in some fashion” (189).
However, hiring a professional interviewer was beyond our available resources. To
minimize the bias, data collection was conducted by a single trained graduate student,
which avoided potential variations due to multiple interviewers. Furthermore, there was

no significant difference between the responses obtained through the telephonic
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interviews and the internet-based surveys. This indicates that interviewer bias was not a

significant issue in our study.

Protest bids are considered an extreme form of strategic bias whereby respondents
passively protest the investigation by either stating zero WTP values or unreasonable
high or low values (72, 189). Recommendations by experts include reporting of such
zero and very high bids and assessment of possible reasons, if such responses are
greater than 10%. In addition, it is advised that respondents indicating zero bids be
asked a question about why they did so (189). Our findings indicated that protest bids
were not a significant issue in this study. Approximately 7.3% of individuals stated zero
bids for the public tax-funded insurance scenario; however, this is in agreement with
our expectations. Negative attitudes towards additional tax payments is a potential

explanation, and this has been discussed previously in Section 4.1.

Other methodological issues associated with WTP surveys include sample size
calculations. Economic evaluations face substantial issues with sample size calculations,
due to lack of guidance on an acceptable value for standard error around the mean
value (193). Due to this, most WTP studies rely on the maximum sample size that is
feasible with the available resources. Similarly, our potential pool of 2001 participants
was selected based on time and monetary resource availabilities. It is recommended
that sample sizes should be large enough to ensure statistically significant estimates of
the WTP (193). Our statistical analyses had sufficient statistical power and, hence, we
speculate that our sample size was adequate. However, some sample limitations were

observed and are described in the following section.
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4.2.2 Sample limitations

Similar to other surveys (198-201), this study may have been limited by low response
rate, despite our efforts ensure a higher survey acceptance, such as choice between
telephonic/online survey, interview rescheduling for respondents’ convenience and

lottery compensation.

Non-response, a component of selection bias, may compromise the accuracy of the
results. It creates substantial issues when responders are significantly different than the
non-respondents (193). Since our survey was supposed to be conducted primarily
through telephone, there was no possibility of assessing the characteristics of the non-
respondent sample. To counter this problem, we chose a representative initial sample of
the Canadian population, instead of randomly selecting participants. Matching our final
respondents to the Canadian population revealed a fairly representative sample (202).
Slight deviations in income categories were noted. However, these were not assessed to

be of major negative consequences. This has been previously discussed in Section 4.1.

In addition, variations in WTP values may not always be explained. If the regression
analyses are not sufficiently powered, interpretation of the results may be inaccurate.
However, the explanatory power of our regression models were fairly high. Also, post-
hoc statistical power of the models was close to 1, signifying almost no chance of false

negative inference.

4.3 Implications

4.3.1 Policy Implications

An increasing reliance on economic analyses in the development and evaluation of
regulations and policies has been observed (203). A central issue is scarcity of resources

that results in trade-offs. Allocative efficiency requires that health care resources,
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including finances, should be mobilized to supply interventions that are desirable in the
society and high in demand. Economic efficiency is measured as the difference between
the benefits and costs, and is a fundamental criterion for evaluation of

policies/interventions (203).

The economic data available through this study can be used further to conduct cost-
benefit analyses (CBA), in which the WTP results will be used as the benefit
measurement. In CBA, the net social benefit is deduced from the relationship between
the costs and the benefits, both of which are in monetary terms (50). If an intervention’s
net benefits are higher than the costs, then it is a positive net benefit and the
policy/intervention should be adopted. CBA can be used by the government and private
insurance companies to assess the desirability of funding mandibular two-implant

overdentures.

The WTP results of this survey also directly provide invaluable data for many
stakeholders. For clinicians, the WTP amounts reveal what people are willing to pay for
implant overdentures for themselves/their relatives. It provides information to
employers and insurance companies on how people value having coverage for this kind
of service. Furthermore, it provides public policy makers the value that the Canadian
people place on public funding of such treatments and how they would support a

decision to publicly fund such a treatment.

4.3.2 Implications for future research

Although this study provides constructive economic data, larger studies including
edentate individuals may aid in establishing the overall population demand.
Furthermore, any detected differences in valuation of overdenture treatment between

edentate and dentate populations could provide evidence to assist in resolving the
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current dispute in the literature about the differences in preferences of affected and

non-affected populations (78, 188).

Furthermore, the ‘triple bound discrete choice with open ended termination’ elicitation
format is a novel methodology. Some economists argue that triple bound discrete
choice guestions create a bidding game technique with a smaller number of bids (189).
This has created a perplexing situation, and future research should focus on
distinguishing between the two methodologies in terms of benefits, limitations,

administration and analysis of data collected from both.

Also, as mentioned previously, survey design and administration is of utmost
importance in collecting WTP data potentially free from biases. Although, our survey
was well-designed and imposed no major difficulties, improvements can be made to
refine the survey administration further. For instance, variations in initial bidding
amounts to assess a starting point bias would be informative. Furthermore, addition of a
gualitative question will assist in identifying protestors against public funding, as
suggested by Mcintosh et al. (72). In addition, as discussed previously, WTP is highly
contingent on an individual’s ability-to-pay. Commonly, individual and household
income has been measured to ascertain the ability-to-pay (ATP). Alternatively, social
class has been measured as a proxy for ATP. However, these measures do not provide
the most reliable ATP estimates. For instance, the same annual household income may
have significantly different ATP values for a person living alone as opposed to a family
with two children. Therefore, additional questions should be included in the survey that
describes an individual’s situation with regard to ATP (72). As an example, an additional
question may ask the individual about his/her situation with respect to payments for

basic necessities, measured as a scale of easy/hard to pay.
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5. Conclusion

The Canadian population substantially values mandibular two-implant overdenture
treatment. Thus, dental insurance companies and policy makers in Canada can use this
information to determine the desirability of including implant overdentures in their

insurance policies and in future governmental public health programs.
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COVER LETTER

Dear Survey Respondent

Implants for lower dentures are an alternative treatment option to standard dentures
for people who are completely edentate (missing all teeth). We are conducting this
survey to better understand how people feel about the costs of this implant treatment.

In the survey, three different cost situations will be described, and you will be asked
your opinion about each. At the end, you will be asked to provide some personal
information (e.g. your age, education, dental health, etc.). Completing the survey should
take only 5 to 10 minutes.

When you submit the survey, you will be given an opportunity to enter a lottery for a
$200 cash prize

Your participation is voluntary and you have the right to discontinue the survey at any
time by closing the browser. There are no foreseeable risks from participating in this
study. All of your responses are confidential. The server ensures privacy of your
information and does not capture your IP address or email address. Please do not
provide your name anywhere in the survey.

For any enquiries about the questionnaire, please feel free to contact the survey
coordinator. Thank you again for your participation.

Sincerely,
Prof. Jocelyne Feine

Faculty of Dentistry,
McGill University
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COVER LETTER (Contd.)

Our Contact Information

Study Coordinator:

Dr. Akanksha Srivastava

Masters Candidate,

Faculty of Dentistry,

McGill University

E-mail: akanksha.srivastava@mail.mcgill.ca

Tel: (Office) 514 398 7203 Ext: 00065# (9am to 5pm)

(Cell) 514 746 8522 (5pm to 9pm)

Agreement to Participate

*If you have any questions or concerns about your rights or ethical concerns as a

participant in this study, please contact the McGill Ethics Officer at 514-398-8302.

By checking the box you agree to participate in the survey. Once again please be
informed that you have the right to leave the survey at any time even if you decide to

participate now.

| Agree to participate in the survey

Next | Save Page
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DESCRIPTION PAGE

Mandibular two-implant overdenture

Edentate persons (people with no teeth) wear complete dentures for chewing food,
talking and appearance. While denture wearers are usually satisfied with their upper
dentures, they often have difficulties wearing their lower dentures because of looseness
and discomfort, and they cannot eat the foods they wish. This has a negative effect on
their general health. Many of them also feel embarrassed at dinners and social
functions, because the lower denture loosens while chewing and talking.

Almost half of Canadians aged 65 and older are edentate. Dental implants can make a
lower denture more stable, improving chewing and comfort. People who wear a two-
implant supported overdenture in the lower jaw report eating a wider range of foods.
They are more comfortable socially and rate their overall quality of life significantly
better than with conventional dentures.

Two-implant overdenture treatment generally involves a minor surgical treatment, in
which the implants are placed in the bone and then the dentures are attached to the
implants.

Most edentate patients can physically receive implants, unless they are severely
medically compromised. Implants have an overall success rate of more than 95%. If an
implant fails (less than 5% chance), a new implant can be placed most of the time
without any additional procedures.
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SCENARIO 1

We would like you to imagine for the moment that you are missing all of your teeth
and that you wear dentures. Conventional dentures should be replaced every 5-7
years and cost $1,750 for a set of new upper and lower dentures. Any repairs may
cost an extra $200 on average over the years.

Now your dentist advises you to get two implants in your lower jaw under your
dentures which would increase the retention and stability of your dentures and
enable vou to chew better.

Question 1 *Suppose that the implant overdenture would cost you $ 6000 for the implant treatment
and revisits/ repairs for the next 10 years, would you be willing to pay this amount?
&

Yes

—
No

Question 2 *Suppose that the implant overdenture would cost you $ 8000 for the implant treatment
and revisits/ repairs for the next 10 years, would you be willing to pay this amount?

r-
Yes

e If the respondent answers No, he/she is redirected to Scenario 2

No

Question 3 *Suppose that the implant overdenture would cost you $ 10000 for the implant
treatment and revisits/ repairs for the next 10 years, would you be willing to pay this amount?
.

Yes

-

No If the respondent answers No, he/she is redirected to Scenario 2

> Question 2 *Suppose that the implant overdenture would cost you $ 4000 for the implant treatment
and revisits/ repairs for the next 10 years, would you be willing to pay this amount?

o
Yes

' If the respondent answers Yes, he/she is redirected to Scenario 2

No

Question 3 *Suppose that the implant overdenture would cost you $ 2000 for the implant treatment
and revisits/ repairs for the next 10 years, would you be willing to pay this amount?
e

Yes
If the respondent answers Yes, he/she is redirected to Scenario 2

(-

No

Question 4 *what is the maximum amount you would be willing to pay for the implant overdenture

treatment? (CAD S) I
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SCENARIO 2

Now, please assume that you do not know if you will ever lose all of your teeth.
However, imagine that there is a 1 in 5 chance that you will become edentate at a
later stage of your life. If you do lose all of your teeth, your dentist will recommend
that you get lower two-implant overdentures for better retention and stability. You
will be able to get the implant overdenture treatment for approximately $5000 by
paying out-of-your-pocket and assume that revisit and repair costs would be $2000
for 10 years after treatment. Now imagine that a private health insurance company

approaches you to buy an

insurance coverage for mandibular two-implant

overdentures. This would cover the treatment and revisits/ repair costs for the rest
of your life, if you need it in future.

Question 1 * Would you buy this additional coverage if it costs a monthly amount of $10?

o~
Yes

—
No

Question 2 * Would you buy this additional coverage if it costs a monthly amount of $20?

-
Yes

o
No

If the respondent answers No, he/she is redirected to Scenario 3

Question 3 * Would you buy this additional coverage if it costs a monthly amount of $30?

-
Yes

(-n
No

If the respondent answers No, hefshe is redirected to Scenario 3

> Question 2 * Would you buy this additional coverage if it costs a monthly amount of $5?

o
Yes

o
No

If the respondent answers Yes, he/she is redirected to Scenario 3

Question 3 * Would you buy this additional coverage if it costs a monthly amount of $2?

-
Yes

(-n
No

Question 4 *What is the maximum amount you would be willing to pay for this insurance coverage?

(CAD )

If the respondent answers Yes, he/she is redirected to Scenario 3

%
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SCENARIO 3

Now imagine for the moment that the health ministry is asking you to vote for a
health payment program which covers mandibular two-implant overdenture

treatment.

This tax-financed health program would pay for overdenture treatment for all
Canadian residents who are missing all of their teeth and wish to obtain implant
supported overdentures. This may or may not include you in future depending on
whether you become edentate. There are currently more than 2 million people in
Canada who are edentate and can benefit from this health program.

Question 1 * Would you vote in favor of this health program if you are asked to pay an additional
$100 as yearly taxes?
(P\.
Yes
—
No
Question 2 * Would you vote in favor of this health program if you are asked to pay an additional
$200 as yearly taxes?
o
Yes
' If the respondent answers No, hefshe is redirected to Section ‘Personal
No Information’
Question 3 * Would you vote in favor of this health program if you are asked to pay an additional
$300 as yearly taxes?
(“
Yes
C R .
> No If the respondent answers No, hefshe is redirected to Section ‘Personal
Information’
Question 2 * Would you vote in favor of this health program if you are asked to pay an additional
S50 as yearly taxes?
(Pn
Yes If the respondent answers Yes, hefshe is redirected to Section ‘Personal
C No Information’
Question 3 * Would you vote in favor of this health program if you are asked to pay an additional
$20 as yearly taxes?
-
Yes If the respondent answers Yes, hefshe is redirected to Section ‘Personal
C Information’
No
<

Question 4 * What is the maximum you would be willing to pay as

health ministry to pay for this health program? (CAD §)

additional yearly taxes for the
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PERSONAL INFORMATION

Please indicate the following about yourself. Once again be assured that the
information you provide is confidential and anonymous.
* Indicates Compulsory Field

Question1 *
Sex

Male

Female

Question 2 *

Age |

Question 3 *

Do you currently have any missing teeth?

Yes (please tell us how many) |

No

-

Question 3a

If you are currently missing any teeth, please tell us if you replaced some or all of them?

—

Question 4 *
Have your heard of dental implants before reading about them in this survey?

'
Yes

o
No

Question 5 *
If you were to lose any tooth (or if you are missing teeth), would you (or did you) opt for
dental implants to replace your missing tooth/teeth?

o
Yes

o
No
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Question 6 *
How likely do you think you are to lose all your teeth and need dentures at a later stage

of your life? (please indicate you best guess)

%t & C C CcCCc c c o

0o 1 2 3 4 5 6 7 8

Question 7 *

How would you rate your oral health status?

.

0O

B IES B S

Excellent
Very good
Good

Fair

Poor

Question 8 *

What is your highest level of education attained?

= Primary school
- .
High school
("
CEGEP/ college
'
University degree
'
Graduate University degree or higher
Question 9

Please tell us your annual household income (before taxes and insurance payments).

Include your own income and of your spouse/ partner.

-

-
-
-
-

Less than $30,000
$30,000 to $60,000
$60,000 to $90,000
$90,000 to $120,000
More than $120,000
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Question 10 *

Do you currently have a dental insurance plan?

-
Yes

-
No

Question 11 *
Do you know anyone personally who is missing all their teeth?

o
Yes

o
No

Question 12 *
Do you believe that the Health Ministry should pay for the mandibular two-implant
overdentures?

o
Yes

o
No

Question 13 *
Now imagine that your government will pay for dental implants.

Do you think only those missing all their teeth should receive this benefit
(mandibular two-implant overdenture treatment)

Do you think everyone irrelevant of the number of missing teeth should get this
benefit (please be informed that dental implants can be used for single and multiple

missing teeth)

Thank you for participating in the survey.

By clicking submit you indicate your acceptance for the study investigators to use your
responses as anonymous data in the concerned study.

Submit
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Date: Time:

O Agree to participate in the survey
Scenario 1

[0 $2000 1 $4000 156000 [0 $8000 [0 $10,000 | OP
Scenario 2

0 s2 $5 Osi10 O s20 0 s30 OoP
Scenario 3

O s20 0 850 05100 0 5200 1 $300 OoP
Sex: O Male O Female
Age:
Missing teeth: O Yes(how many ) O No
Replaced missing teeth O Yes O No
Heard of implants O Yes O No
Chose dental implants O Yes O No
Likelihood of edentulism: 0 (not at all likely) to 10 (very likely):
Oral Health Status
O Excellent O Verygood O Good O Fair O Poor
Education
0 Primary school O Highschool [ CEGEP/Coll | O Univ. O Grad. Univ
Income

O <30k O 30k-60k O 60k-90k O 90k-120k O >120k
Dental insurance O Yes O No
Know missing teeth: O Yes O No
Govt. pay: O Yes O No
If govt. pay O Only edentulous O  Anyone with missing teeth

O  Wish to enter the lottery
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