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Introduction
This study addresses the economic and practice management issues around introducing a new preventive intervention into primary care dental practices in England.
The intervention is Prevora, an antibacterial, chlorhexidine based tooth coating which is approved in Ireland for the reduction of tooth decay in permanent teeth (PA 1205/1/1) and approved in Canada for the reduction of root caries in adults at high risk of dental caries (DIN 02046245).  Previous trials have shown its efficacy in preventing root caries in older adults, and it is this particular disease and group of patients that is of interest in this study. However, the economic implications require a different analysis, which this study aims to do using the technique of cost-benefit analysis.
In order to both provide a measure of benefit for a cost-benefit analysis, and a measure of how patients value this prevention, a patient based preference measure, willingness to pay (WTP) was used. This measure has been widely accepted in economics although health economics has been slower to adopt it, preferring instead the quality adjusted life year (QALY). However, there are issues around the use of the QALY and it is particularly ill suited to dentistry. We therefore propose the use of WTP as a more satisfactory alternative and a secondary aim of this study is to show if it can be used in the dental setting.
Economic Evaluation and Willingness to Pay

To fully evaluate any intervention in health 4 aspects must be addressed including whether the evaluation is efficacious (can it work?) effective (does it work?) available (is it reaching those who need it?) and efficient (is it the best use of resources?) (Drummond et al., 1997). With Prevora the first two questions of efficacy and effectiveness have been addressed through randomized controlled trials and economic evaluation can help us address the other two questions. In particular, a cost benefit analysis will address questions of efficiency but measuring value in economic terms and looking at practice management issues can also give us insights into demand issues.
An economic analysis requires a measure of benefit, ideally from a patient perspective. Typically in health this is done by measuring utilities which can be converted to quality adjusted life years (QALYs) to be used in a cost utility analysis (Torrance, 1986). However, there are several issues with QALYs and utility measurement in health (Gafni and Birch, 1997). Additionally, utilities are particularly ill-suited to dentistry where the sensitivity of the instruments is not sufficient to deal with the smaller changes in value. The alternative is to measure the value in monetary using contingent valuation which usually employs the technique of willingness to pay (WTP). 
Willingness to pay usually involves the responder being presented with a hypothetical situation with a potential intervention being offered. The responder is then asked to consider the maximum they would be willing to pay for the intervention and this monetary value is a proxy for their strength of preference (or utility) for the intervention. Despite its theoretical and practical advantages over the QALY technique, there are several criticisms of this approach with 2 being particularly relevant; Firstly, the situation is hypothetical and secondly that the monetary value will be affected by how money itself is valued (typically with those with low incomes valuing each pound more highly and therefore expressing lower WTP values for the same strength of preference).
The first point concerning the hypothetical nature of WTP is an important one and surprisingly little has been done to investigate this in the field of healthcare. This is possibly because payment for healthcare is often on a subsidised basis or even free and so comparing hypothetical and real payments is difficult. However, dentistry in England offers one scenario where this testing can be done, and in this study, actual payment is studied alongside hypothetical payment.

The second point of income bias has been extensively addressed in the literature with a seminal paper (Donaldson, 1999) showing that if data on income is collected alongside WTP values, the values can be weighted. The same paper shows that another possibility is to look at how much of a weighting would reverse the decision of the final decision, and goes on to show that in several previous studies the weighting required to change the final outcome of the analysis would be unreasonably large. Data on income was therefore collected and although it is not analysed in detail in this initial report, the final report will address income bias issues.
Accepting that these 2 major criticisms are being addressed, there are still several methodological possibilities to decide upon. One of the key decisions regards the payment vehicle used, for example, is the question framed as a one off payment or a tax increase (usually for public services), or a monthly spread payment. The usual advice is to use the method that would be most familiar for the valued good for the responder (OBrien and Gafni, 1996). In dentistry, particularly in private care this is difficult given the different payment methods used, and aside from presenting methodological challenges for eliciting WTP, this raises interesting questions about how Prevora is marketed and how prevention in general should be marketed. In this study we therefore used 3 different payment vehicles to compare the effects:
1. One off fee

2. One off fee followed by a decrease in monthly capitation (Denplan) band to reflect the preventive nature of the intervention and therefore the reduced caries risk

3. No one off fee but an increase in monthly capitation band so that the treatment becomes covered on the capitation scheme
Aims and Objectives

Aim 

To use WTP to determine economic and practice management implications of a new dental preventive treatment (Prevora) in a primary care setting including a formal cost-benefit analysis.

Objectives:

1. To apply willingness to pay as a measure of “utility” in a dental setting

2. To allow comparison between real and hypothetical willingness to pay

3. To allow comparison of different payment vehicle approaches

4. To complete a cost-benefit analysis of Prevora versus no Prevora. 

5. To determine practice management issues of delivering the treatment including the level of daily clinical need in primary care dental settings in England.

Methodology

Setting:

The study was based in 5 private practices offering both private fee per item schemes and Denplan capitation schemes (monthly payment covering all treatment except medicaments and laboratory based work).

Sample:

The intended population was all 40 year and older patients attending private practices in the North East of England. The actual sample was all patients attending the 5 practices over 4 weeks. 

The method can be explained as 4 steps:

Step 1: Preparation
Dental clinics were recruited by the PI by contacting all practices in the North East of England who had fulfilled the Denplan Excel criteria (a quality assurance scheme). 6 interested practices volunteered, although one of these withdrew during the study due to personal reasons. Relevant training was carried out for all members of the dental team in health economics, use of Prevora and generic trial conduct (good clinical practice (GCP)).
Step 2: Questionnaires

All patients attending the practice in 2 separate 2 week periods were sent information on the trial or received it on entering the practice on the day of the appointment. All of these patients were asked to complete a questionnaire (Appendix 1) including demographic and dental details and a WTP question about Prevora. 

Three different questionnaires which varied by the payment vehicle used in the willingness to pay scenario were used. The three scenarios were:

· A one off fee (Questionnaire A) (for those not included in the Denplan insurance scheme and therefore with no possibility of payment band changes) 

· A one off fee and the monthly capitation payment band would subsequently reduce to reflect the preventive nature (and therefore reduced caries risk) of the product (Questionnaire B), 
· An increase in band to include application of the product as a covered item (Questionnaire C)
Questionnaire A was given to all non-Denplan patients. Questionnaire B and C were randomly allocated to Denplan in a block fashion, so that one was used in the first 2 weeks and the other in the 2nd 2 week block. Different practices started with different questionnaires to eliminate ordering effect (Table 1). Different practices also used different prices based on their own fee scales and Denplan band prices are set individually for each practice (Table 1). 
Table 1 Prevora charges and Denplan bands by practice

	Practice
	Start questionnaire
	Denplan monthly band charges (£)
	Full Prevora Charge (£)
	Trial Prevora Charge (£)

	
	
	A
	B
	C
	D
	E
	
	

	A
	N/A (A only)
	
	
	
	
	
	248
	185

	B
	B
	12.49
	17.79
	20.95
	30.4
	36
	300
	240

	C
	N/A (A only)
	
	
	
	
	
	184
	124

	D
	C
	12.52
	18.12
	22.49
	30.26
	36.87
	168
	108

	E
	C
	12.1
	17.95
	21.05
	29.06
	38.06
	204
	144


Step 3: Recruitment to treatment arm and actual payment
Where patients completed a questionnaire, the dentist assessed compliance with participation criteria (Figure 1) during their normal examination. 
	Inclusion Criteria

	· 40 years of age and older

	· dentate in both arches

	· at risk of dental caries in the future by way the clinical judgement of the dentist on the basis of the following risk factors:

· history of caries in the past 2 years requiring active treatment (restoration/lesion specific prevention)

· AND one of :

· gum recession of 1mm or greater on any tooth

· limited salivary flow

· multiple medication use

· ongoing periodontal disease

· removable partial denture wearer

	· willing and able to provide informed consent

	· a practice patient registered under private arrangements 

	· not participating in another study

	· women with childbearing potential if using an effective method of contraception during the course of the trial.


	Exclusion Criteria

	· pregnant or planning to become pregnant in the next 12 months

	· nursing mother

	· allergic to any of the ingredients of Prevora (chlorhexidine diacetate, Sumatra benzoin, alcohol, ammonio methacrylate copolymer Type B, triethyl citrate)

	· patients who received in the last 3 days before study treatment any fluoride gel or directly before treatment any oil-based prophylactic

	· investigator discretion that the participant will not complete the study’s activities

	· participating in another study


Figure 1 Inclusion and exclusion criteria for treatment
Where patients fit the inclusion and exclusion criteria, the dentist then offered the Prevora treatment at the full cost (based on the full economic cost to the practice i.e. cost of product and cost of providing the service in the practice (staffing and overhead costs)) The actual price “package” offered and used reflected the scenario given in the WTP questionnaire, so that for those completing Questionnaire A, the product was offered on a simple one off fee basis. For those completing Questionnaire B, the patient paid a one off fee but their capitation band then decreased by one band three months later. For those completing questionnaire C, the patient increased by one capitation band. The actual price paid (the trial price) was the cost of professional application only, not including the product cost. Therefore where the patient was unsure or refused at the full price, they were made aware of the real trial price and asked whether they wished to go ahead at this price. Those who accepted at the full price were informed of the reduced trial price only once treatment started. 
To summarise, this gave three options that patients could take:

1. Accepts at full price (informed that will be paying trial price later)

2. Refuses at full price. Informed of trial price. Accepts at trial price

3. Refuses at full price. Informed of trial price. Refuses at trial price

Step 4: Prevora Treatment 
Patients recruited into the treatment phase were then given Prevora treatment as prescribed over 4 weekly appointments paying the trial cost. Denplan bands were adjusted as appropriate for those completing questionnaires B and C.
A Participant’s Path through the Study:

Figure 2 shows the activities undertaken by a study participant in PPMS.
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Results

Recruitment levels

The different practices screened and recruited different numbers of patients and these are shown in Table 2. 64% of those screened were eligible for the treatment and of those eligible 73% went ahead with treatment.
	
	Practice A
	Practice B
	Practice C
	Practice D
	Practice E
	Total 

	Screened
	20
	23
	5
	9
	29
	86

	Eligible
	17
	19
	1
	8
	10
	55

	Accepted full price
	10
	11
	0
	8
	4
	33

	Accepted actual price
	4
	3
	0
	0
	0
	7

	Refused
	3
	5
	1
	0
	6
	15


Table 2 Recruitment by practice
Basic demographics

86 patients in total returned a questionnaire and were screened. 59% were female with 41% male (4 failed to state either way). Mean age was 58 years (standard deviation  10) with a range of 40 to 78. The income distribution compared to that of the whole population in the study area is shown in .
	 
	North East* (%) 
	Sample (%)

	<£5200
	17
	0

	£5200-£10399
	19
	4

	£10400-£15599
	13
	11

	£15600-£20799
	9
	16

	£20800-£31199
	15
	15

	£31200-£36399
	10
	18

	£36400-£51999
	9
	14

	£52000+
	8
	23


Table 3 Income distribution of NE population and study sample 

* ONS Regional Snapshot 2007 (note the bands used do not match those in the study, so the closest matches have been used here)  

Dentally related questions revealed that all patients attended once a year or more with 95% (of 65 responders) attending at least every 6 months and 76% (of 65 responders) had attended the practice for more than 5 years. In terms of risk of root caries Figure 3 shows recent caries experience in terms of patient reported number of restorations in the last 2 years. Additionally, the percentage of patients (n=86) reporting they had been told they had the following problems was; 52% for gingival recession; 5% for reduced salivary flow; and 15% for periodontal disease. By contrast, risk as perceived and reported by the patients is shown in Figure 4.

Stated WTP

Not all patient returning questionnaires answered the stated WTP question and so the numbers answering the WTP question by practice and questionnaire are shown in Table 4. These are the sample numbers for the remainder of the results section.
	
	Practice A
	Practice B
	Practice C
	Practice D
	Practice E
	All practices

	A – Fee


	19
	-
	5
	1
	3
	28

	B- Fee then ↓ band
	-
	14
	-
	0
	8
	22

	C- Denplan ↑ band
	-
	7
	-
	6
	17
	30


Table 4 Numbers of patients answering WTP question by practice and questionnaire
The mean WTP by practice and questionnaire is shown in Table 5. The figure which probably gives us the best measure of value is the one off fee for non-Denplan patients of £105.40 

	
	Practice A
	Practice B
	Practice C
	Practice D
	Practice E
	All practices

	A – Fee


	121.1 (81.5)
	-
	64.0 (33.6)
	120.00 (n/a)
	70.0 (17.3)
	105.4 (72.5)

	B- Fee then ↓ band
	-
	57.86 (34.90)
	-
	
	50.0 (33.4)
	55.00 (33.77)

	C- Denplan ↑ band
	-
	6.14 (3.89)


	-
	2.333 (1.633)
	5.65 (6.94)
	5.10 (5.67)


Table 5 Mean (standard deviation) stated WTP for Prevora by practice and questionnaire
Actual WTP

Stated WTP is compared against real behaviour (in terms of actually accepting and paying for the treatment) in Table 6. If stated WTP predicted behaviour exactly then all patients would fall on the diagonal running top left to bottom right. Where patients fall above and to the right of this diagonal patients actually paid more than they stated they would. Where patients fall below and to the left of this diagonal, patients were not willing to actually pay the amount they had stated.
	
	WTP > Full price
	Full Price > WTP > Actual Price
	WTP <Actual Price

	Accepted at full price
	8
	2
	23

	Accepted at actual price
	0
	2
	5

	Refused
	3
	0
	12


Table 6 Predicted (from stated WTP) versus actual (from real payments) behaviour
Table 7-8 show the predicted versus actual behaviour by each questionnaire type. Table 7 shows that no patients fell in the lower left of the table showing that they actually all paid more or equal amounts to their stated WTP. Table 8 shows all patients in the WTP<Actual Price column showing that WTP never exceeded the actual (lowest) price but that actual behaviour varied, again showing that some patients paid more than they had stated. Table 9 is less complex as only one price was offered (i.e. the full and study price were the same). In this case we can see the full range of behaviour with some patients paying more than had stated and some not willing to pay as much as they had stated.

	
	WTP > Full price
	Full Price > WTP > Actual Price
	WTP <Actual Price

	Accepted at full price
	3
	2
	7

	Accepted at actual price
	0
	2
	2

	Refused
	0
	0
	6


Table 7 Predicted versus actual behaviour in questionnaire A scenario (one off fee)
	
	WTP > Full price
	Full Price > WTP > Actual Price
	WTP <Actual Price

	Accepted at full price
	0
	0
	8

	Accepted at actual price
	0
	0
	3

	Refused
	0
	0
	3


Table 8 Predicted versus actual behaviour in questionnaire B scenario (one off fee followed by Denplan band decrease)
	
	WTP > Full price
	Full Price > WTP > Actual Price
	WTP <Actual Price

	Accepted at full price
	5
	-
	8

	Accepted at actual price
	-
	-
	-

	Refused
	3
	-
	3


Table 9 Predicted versus actual behaviour in questionnaire C scenario (Denplan band increase)
Discussion
There is both significant need (as demonstrated by the numbers fitting the eligibility criteria) and demand for Prevora in the dental practices in this study. It is likely this result will be generalisable to private practices throughout England although the demand in NHS practices may be different.
The strength of demand (or preference) is illustrated by the WTP results and the mean for the uncomplicated one off fee (questionnaire A) £105 suggests that the demand may not outweigh the cost of providing the treatment. However, when these WTP results are compared with actual behaviour, it seems likely that stated WTP is significantly underestimating the strength of preference. In particular the explanation given by the dentist between hypothetical questionnaire and actual behaviour times may be playing a significant role here.
It is also interesting that the different payment vehicles affect both stated WTP and actual behaviour, although in interpreting these trends caution must be exercised given the low numbers in each category. Seemingly, adding the incentive of a decrease in Denplan band to the one off fee (scenario B) has the effect of lowering WTP. However, this may be that those in the Denplan band expect their Denplan payment to cover all or some of the cost of the Prevora and are therefore willing to pay less of a one off fee. When it came to actual behaviour a significant number of patients using this payment vehicle changed their minds and decided to pay more than they had stated. One possible reason may be that they find the vehicle confusing and understand better when it is explained by the dentist. 
The payment vehicle involving a Denplan band increase (scenario C) gives some insight into the hypothesis that Denplan payers in scenario B expect to pay less up front as they already pay monthly, with a large variation in stated WTP but with the mean of £5 taking less than 2 years to add up to the mean one off fee suggested by non-Denplan payers. Again the results of real behaviour compared with stated WTP suggest that this scenario (C) may also be confusing with a full range of real behaviour, including the only instances of those not willing to pay as much as they had stated.
It is important to note that when describing the differences between payment vehicles, the numbers become small and firm conclusions cannot be drawn.
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Figure � SEQ Figure \* ARABIC �3� Chart to show number of restorations in last 2 years (total n=83)
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Patient fits participation criteria, receives verbal explanation of study and a Study Information Leaflet 





Pt has normal check-up 





Patient told will be reduced fee (A or C) or monthly band cost (B) as Prevora free. 





Patient says yes. Patient told will be reduced fee (A or C) or monthly band cost (B) as Prevora free and enrolled
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Dentist offers Prevora at a fee (full cost) with reduction in band
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Dentist offers Prevora at a fee (full cost) 





Dentist offers Prevora by increase in payment band
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Adult patients age 40+ on a recall visit to primary care dental clinics in England. All these patients receive a letter about Prevora and the study prior to their recall appointment 
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Patient scheduled for single treatment at month 6 





Patient scheduled and receives 4 weekly treatments at discounted cost. Consent taken at first appointment





Insufficient time to complete questionnaire. No reply slip completed





Pt arrives at practice. Receptionist identifies if Denplan or non-Denplan
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Figure � SEQ Figure \* ARABIC �2� Flow Chart of a Patient’s Path through the study








�  Effective methods of birth control, as defined by EMEA, CMPM/ICH/286/95, Non-Clinical Safety Studies for the Conduct of Human Clinical Trials for Pharmaceuticals M3(R1), Step 5 version, November, 2000, Paragraph 13, Note 3, include: implants, injectables, combined oral contraceptives, some IUDs, sexual abstinence or vasectomised partner. 
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