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Abstract 
Objectives: The objective of this study was to develop and test the feasibility 

and validity of a willingness to pay (WTP) tool in a dental setting. Methods: A 
questionnaire measured individuals’ preferences among alternative treatments 
for periodontal disease and the maximum they would be willing to pay for their 
treatment of choice in terms of dental insurance premiums. The questionnaire 
provides detailed information, in probabilistic terms, of the risks and benefits of 
treatment choices formoderate to advanced adult periodontitis. It was pilot tested 
on 23 periodontal patients and 18 dental school faculty and staff. Results: The 
majority (92.6%) felt the questionnaire was an accurate representation of ireat- 
ments and outcomes, establishing face and content validity. In terms of construct 
validity, four hypotheses were tested: (1) manipulation of the outcomes of the 
preferred treatment led to a predictable shift in preferences for 38 subjects 
(92.7%); (2) although periodontal patients were not more likely to choose peri- 
odontal surgery than nonpatients (P=. 14), those with a history of surgery were 
more likely to choose surgery again (P=.06); (3) WTP was positively related to 
income level (p=.U5); and (4) subjects were willing to pay more for coverage for 
themselves than for others. Periodontal surgery was the preferred treatment for 
moderate to advancedperiodontal disease, and was more stronglypreferred than 
other choices (i-e., a higher WTP) for all income groups. The intraclass correlation 
coefficient for treatment preferences was 0.95 (P<.OOl) and the kappa for WTP 
was 0.78 (P<.OOl). Conclusion: This pilot study supports some of the criteria 
concerning validity of the WTP questionnaire to measure preferences for alterna- 
tive periodontal therapies. Futther testing on larger samples is required to confirm 
these results. [J Public Health Dent 1999;59(1):44-511 
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From the standpoint of the patient 
as well as others in the health care 
system, decisions about dental health 
care can be complex and overwhelm- 
ing, . For example, in the treatment of 
moderate to advanced adult periodon- 
tal disease, controversy exists as to 
whether surgical or nonsurgical ther- 
apy is best. The ”best” alternative de- 
pends upon the viewpoint of the deci- 
sion maker. Clinicians may feel surgi- 
cal therapy is the most efficacious in 
terms of long-term pocket depth re- 
duction and attachment level gain (1). 
Patients, however, are more likely to 

be concerned about the effects of the 
two therapies on their quality of life. 

While periodontal disease affects 
15-30 percent of the population, peri- 
odontal services account for only 5 
percent of the expenditures of many 
dental insurance plans (2). This dis- 
crepancy i s  due primarily to the fact 
that these plans remain unchanged 
from their original design of the 1960s. 
Their primary focus is the treatment of 
decayed or missing teeth rather than 
the preservation of oral health. Be- 
cause of cost-containment barriers 
placed on the majority of dental plans, 
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many patients have inadequate or no 
insurance coverage for periodontal 
services. Consequently, they may not 
get the treatment they need, leading to 
patients taking more time off work 
either to manage acute periodontal 
problems or to replace teeth lost as a 
result of untreated periodontal dis- 
ease. Although this paper examines 
the question from an insurance per- 
spective, the same problems likely 
would arise in a tax-funded system 
such as the Veterans Affairs program, 
when decisions are made to reallocate 
health care dollars from one service to 
another (3). Where resources are lim- 
ited, it would be useful to have a meas- 
ure of the value of the benefits of den- 
tal care to the consumer to set priori- 
ties for dental  health care 
expenditures. 

One way to measure the value of the 
outcomes of a particular program or 
service is to determine consumers’ 
willingness to pay (WTP) for the out- 
comes. The WTP technique is used in 
cost-benefit analysis, where health 
care services competing for limited re- 
sources are compared by valuing the 
costs as well as the benefits of the serv- 
ices or treatments in common units, 
usually monetary ones. This approach 
allows the calculation of net benefit of 
a health care service (i.e., benefit mi- 
nus cost) in dollars. 

While cost-benefit analysis is gain- 
ing appeal as a tool to compare com- 
peting health care programs, Quality 
Adjusted Life Years (QALYs) and the 
dental equivalent, Quality Adjusted 
Tooth Years, have been used more 
widely (3). The time trade-off and 
standard gamble approaches used to 
determine QALYs involve sacrificing 
years of life (or tooth life) when valu- 
ing improvements in quality of life. 
The WTP method also measures im- 
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provements in quality of life, albeit in 
monetary terms. A disadvantage of 
QALYs is that they measure the value 
of health gains only, while the WTP 
approach takes into account the proc- 
ess of care. Whereas individuals’ pref- 
erences often are measured in the deri- 
vation of QALYs, the individual’s 
valuation of QALYs rarely is assessed 
(4). The decision of whether a program 
producing a particular level of QALY 
is worth the costs is left to be deter- 
mined by the values of the decision 
maker, with no attempt made to assess 
thc values of individuals. The WTP 
approach incorporates individuals’ 
assessment of the worth of the health 
outcomes. In addition, WTP is be- 
lieved to be more sensitive to small 
changes in health states (5,6), as may 
be the case for dental outcomes. The 
willingness to pay (WTP) approach 
has been used in assessing alternatives 
such as arthritis management (7), in 
vitro fertilization (8), and antidepres- 
sant medications (9); however, its use 
in a dental setting has not been re- 
ported to date. 

The objective of this study was to 
develop a WTP questionnaire de- 
signed to measure individuals’ prefer- 
ences among alternative treatments 
for moderate to advanced adult peri- 
odontal disease and the maximum 
they would be willing to pay for their 
treatment of choice in terms of dental 
insurance premiums. We then wanted 
to test the feasibility and validity of 
such an instrument in a dental setting. 
The decision problem for this ques- 
tionnaire was framed in such a way as 
to recognize that an individual’s fu- 
ture dental health needs are uncertain. 
Because most individuals are familiar 
with the concept of dental insurance, 
we felt that framing the question in an 
insurance-based format was appropri- 
ate. Thus, individuals were asked how 
much additional insurance coverage 
they would be willing to buy, given 
the knowledge of their risk of develop- 
ing moderate to advanced periodontal 
disease. 

Methods 
Instrument Development. The 

WTP questionnaire was developed ac- 
cording to protocols suggested by 
Portney (10) and O’Brien and Gafni 
(6,ll). The symptoms of moderate to 
advanced adult periodontal disease 
were outlined and scenarios devel- 
oped describing four choices that pa- 
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tients can make as a result of their 
diagnoses, as well as the risks and 
benefits of these alternatives in prob- 
abilistic terms. Data on the outcomes 
of the therapies were gathered from 
the literature whenever possible 
(12,13) and validated using expert 
opinion (see Reliability and Validity, 
section). The option of “no treatment” 
outlines the sequelae resulting from 
electing not to treat the disease (k, 
bad breath, increased tartar formation, 
drifting teeth, gum boils, potential ex- 
tractions). Nonsurgical periodontal 
therapy includes four sessions of scal- 
ing and root planing under local anes- 
thetic, followed by maintenance ther- 
apy three times a year for the subject’s 
lifetime. The option of surgical ther- 
apy includes four sessions of scaling 
and root planing under local anes- 
thetic followed by four periodontal 
surgeries and maintenance therapy 
three times a year for the patient’s life- 
time. While many types of periodontal 
surgery are available, the aim of all is 
to eliminate etiologic factors and pro- 
duce an environment conducive to 
health. This broad definition of sur- 
gery is used here. 

Following surgical therapy, pa- 
tients who comply with the recom- 
mended maintenance schedule lose an 
average of one tooth every 10 or 12 
years (14,15); those who are untreated 
and not maintained will lose about one 
tooth per year (16,17). The literature 
contains no reports using tooth loss as 
an outcome for patients who have re- 
ceived only nonsurgical periodontal 
therapy and maintenance. For the pur- 
poses of this study, we assumed that 
tooth loss with nonsurgical therapy 
for patients with advanced disease 
would be twice that of surgical pa- 
tients (i.e., one tooth every four or five 
years). This estimate is based on re- 
ports that nonsurgical therapy is less 
effective in eradicating disease for pa- 
tients with advanced periodontal dis- 
ease (2,18). 

The fourth option presented to sub- 
jects was to have all their teeth ex- 
tracted at once, thereby permanently 
eliminating the disease. To restore 
function, complete upper and lower 
dentures are made. As the alveolar 
bone resorbs and the dentures fit less 
well, dentures are normally relined or 
remade every five to 10 years (19). 

The treatment scenarios were or- 
ganized in the form of four laminated 
folders (8 1/2” x ll“), one for each 

treatment option. The first page of 
each folder presents the treatment 
choice and immediate outcomes of the 
treatment itself. The second page deals 
with long-term outcomes as a result of 
the treatment (or no treatment). The 
outcomes are grouped and color 
coded for easier comparison among 
treatment choices. These groupings 
include the treatment choice itself (in- 
cluding extractions as a result of pro- 
gressing disease for the “no treat- 
ment” group), positive and negative 
immediate postoperative outcomes 
(e.g., improved breath, pain, and dis- 
comfort), longer term outcomes (e.g., 
tooth sensitivity, inability to eat well 
with dentures) and tooth loss as a re- 
sult of recurrent disease. 

The importance of measuring indi- 
viduals’ values in the context of uncer- 
tain outcomes is well established in 
health services research in order to re- 
flect the uncertain nature of the out- 
comes of interventions (5). The stand- 
ard gamble measurement method has 
been used in the context of cost-effec- 
tiveness analysis as a means of meas- 
uring individuals’ values for uncertain 
outcomes (5). Under WTP, uncertainty 
associated with outcomes is incorpo- 
rated into the treatment scenarios pre- 
sented to individuals. In addition, be- 
cause the WTP instrument is not con- 
fined to outcomes in the valuation 
procedure, it also is able to reflect the 
uncertain nature of individuals having 
a need for the service by consideration 
of the risk of suffering from the condi- 
tion. 

The risk of developing periodontal 
disease varies among individuals; 
thus, the probability that anindividual 
may require periodontal therapy was 
included in the questionnaire. For sub- 
jects not identified as “periodontal” 
patients, the questionnaire included 
the respondents’ risk of developing 
moderate to advanced adult periodon- 
tal disease within the next 10 years 
based on their age category (20) (Table 
1). Although a number of risk factors 
are associated with periodontal dis- 
ease-such as systemic health, smok- 
ing, and the presence of particular 
pathogens-age was used in this 
study for the sake of simplicity and 
because it is a nonmodifiable risk fac- 
tor. The subject’s age was determined 
at the beginning of the interview. 

The portion of the questionnaire just 
described also is known as a decision 
instrument. It outlines the pros and 
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TABLE 1 
Risk of Developing Moderate to 
Advanced Periodontal Disease 
According to Age Category (20) 

Age Croup Prevalence 
(Years) ("/.) Probablity 

25-34 3.2 1/31 
35-44 8.4 1 /12 
45-54 16.7 1 /6 
5544 20.7 1 /5 
65-74 26.8 1 /4 

cons of alternative treatment choices 
in probabilistic terms, thereby repli- 
cating day-to-day clinical decisions 
made under conditions of uncertainty. 
Decision instruments have been used 
to assist patients and their physicians 
in making appropriate health care 
choices in various medical situations, 
including the treatment of breast and 
ovarian cancer and leukemia (21-24). 

The WTP portion of the survey was 
used to determine the maximum 
amount subjects would be willing to 
pay in terms of monthly dental insur- 
ance premiums to ensure their treat- 
ment of choice would be covered, 
given their risk for developing the dis- 
ease. The WTP questions were framed 
in the form of a bidding game. Five 
dollars was selected as the starting bid 
and the bidding sequence was as fol- 
lows: 'Would you be willing to pay an 
additional $5 per month in dental in- 
surance premiums in order to have 
treatment X fully covered? Yes? 
Would you be willing to pay $lo?" 
After each positive response, the next 
bid was doubled (i.e., $20, $40, $80). If 
the response was negative-i.e., $5, 
yes; $10, no-we confirmed that the 
lower bid was the maximum the sub- 
ject would be willing to pay. If the 
subject was unsure, they were given 
the opportunity to state a lower bid 
than the last choice given. To ensure 
that the subject understood the impact 
that the amount of money they would 
pay would have on their lifestyle, they 
were asked to think of a similar pay- 
ment they would have each month. 
They were told they would have this 
much less money per month to spend 
or save. Then confirmation was made 
that the original amount they were 
willing to pay was unchanged. 

To determine the total benefits of a 
dental service, some consideration 

must be given to those individuals 
who could be affected indirectlyby the 
implementation of the service. In an 
attempt to evaluate the role of these 
"externalities," regardless of the sub- 
ject's choice of therapy, they were 
asked the maximum they would be 
willing to pay (if anything) in addi- 
tional dental insurance premiums for 
others in their immediate family and 
for co-workers to have insurance cov- 
erage for the periodontal surgery, 
should they require treatment in the 
future. 

The demographic portion of the 
questionnaire asked the following: 
sex, age, level of education, employ- 
ment status, household income, fre- 
quency of dental visits, previous den- 
tal history, history of periodontal dis- 
ease and treatment, family history of 
periodontal disease, and type of dental 
insurance coverage at present. 

Pretesting of the decision instru- 
ment was performed on a convenience 
sample of 15 dentally healthy volun- 
teers made up of acquaintances, sec- 
ond-year dental students, and dental 
school employees from the University 
of Western Ontario, London, Ontario. 
Subjects were asked to imagine that 
they had advanced adult periodontal 
disease. A description of the signs and 
symptoms of the disease was given to 
them. Changes then were made to im- 
prove interpretability, clarity, and 
ease of administration of the decision 
instrument. 

Pilot Study. A pilot test was then 
conducted on two groups of subjects. 
Approval was obtained from the HU- 
man Ethics Committee, Faculty of 
Dentistry, Dalhousie University, prior 
to commencement. Due to the length 
of the scenarios, th~s survey was done 
using personal interviews. Each sub- 
ject signed a consent form at the begin- 
ning of the interview. The first group 
of subjects included patients attending 
the undergraduate dental clinic at Dal- 
housie University, Halifax, Nova Sco- 
tia, who had been diagnosed with 
moderate to advanced adult periodon- 
tal disease. The following inclusion 
criteria were used: systemically 
healthy adults over the age of 35 years 
who had been diagnosed with moder- 
ate to advanced attachment loss and 
displayed a good understanding of the 
English language as determined dur- 
ing the initial telephone contact. A 
computer list was generated consist- 
ing of 128 patients who were tele- 

phoned during working hours. Four 
attempts were made to contact each 
patient. Of the original 128 patients, 46 
(35.9%) were contacted, 34 (73.9%) of 
whom met the inclusion criteria. Of 
these, 10 patients were not available to 
participate due to undetermined rea- 
sons; 24 (52.2% of those contacted; 
18.8% from the original patient list) 
were available and willing to partici- 
pate in the study. 

'The second group of subjects was 
made up of a convenience sample of 
faculty and staff at the Faculty of Den- 
tistry a t  Dalhousie University. These 
subjects were enrolled in a benefits 
program that has partial coverage of 
periodontal benefits. Twenty subjects 
were contacted. Nine were faculty 
members and 11 were staff. Eighteen 
(90',/0) agreed to enter the study; two 
(clinical faculty) were unable to par- 
ticipate due to time commitments. 

Validity and Reliability. After the 
treatment scenarios were developed, 
they were examined for face and con- 
tent validity by a convenience sample 
of colleagues including four periodon- 
tists, two prosthodontists, and two 
general dentists in London, Ontario. 
They reviewed the questionnaire and 
made suggestions to ensure that the 
scenarios represented true choices and 
outcomes faced by patients in daily 
clinical practice. This step is a critical 
one because a dearth of evidence exists 
relating to probabilities of both long- 
and short-term outcomes of dental 
treatments. Several academic dentists 
( n d )  and dental assistants (n=5) from 
Halifax participated in the pilot study 
that provided a further testing of the 
validity. The inclusion of periodontal 
patients also allowed the opportunity 
to ensure that these outcomes were 
accurately portrayed from a patient's 
point of view. 

Construct validity is assessed by 
testing mini-theories or hypotheses 
designed to explain the relationships 
between variables (25). In t b  pilot 
study, four constructs or hypotheses 
were tested. The first was that ma- 
nipulation of the outcomes of the se- 
lected treatment would lead to a shdt 
in expressed preference. For example, 
if the subject preferred surgery, the 
scenarios were altered such that a dra- 
matic increase occurred in the amount 
of postoperative pain and discomfort 
and in the number of teeth lost due to 
failed therapy. We then expected that, 
faced with these different outcomes, 
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TABLE 2 
Percent Distribution of Respondents by Sociodemographic and Periodontal 

Characteristics and Sample Group (n=41) 
- ___ - - ~~ - - __ _- ______ _ _ ~  

Group 

Characteristic 

Sex 
Male 
Female 

Age (years) 
<25 
25-34 
35-44 
45-54 
55-64 
65-74 
>74 

Primary school 
High school 
College/university 

Employed full-time 
Employed part-time 
Retired 
Student 
Unemployed 

<$25,000 
$25,000449,999 
$50,00&$74,999 
>$75,000 

Yes 
No 

Education completed 

Employment status 

Income 

History of perio. surgery 

Awareness of own 
periodontal disease 

Yes 
No 
Don’t know 

Surgery 
Deep cleaning 
Dentures 
No treatment 

Treatment preference 

Patients Fac/Staff 

57 
43 

0 
0 

17 
22 
30 
26 
4.3 

17 
44 
39 

0 
8.7 

52 
17 
22 

26 
39 
17 
13 

48 
52 

61 
30 
8.7 

70 
26 
4.3 
0 

39 
61 

17 
28 
22 
17 
17 
0 
0 

0 
11 
89 

83 
11 
0 
5.5 
0 

39 
11 
17 
33.3 

17 
83 

17 
83 

0 

72 
28 
0 
0 

Total P-value 

49 
51 

7.5 
12 
20 
20 
24 
15 
2.4 

9.8 
29 
63 

37 

29 
12 
12 

32 
27 
17 
22 

33 
66 

9.8 

42 
54 
4.9 

71 
27 
2.4 
0 

.270 

.001 

.003 

.GO8 

.170 

.040 

.080 

,740 

*P-values based on between-group contrasts of nonmissing values using chi-square. 

patients would change their prefer- 
ence to nonsurgical periodontal ther- 
apy. 

A second construct hypothesized 
that subjects with a history of peri- 
odontal disease would be more likely 
to choose periodontal surgery than 
subjects who did not have the disease. 
As periodontal patients face a real risk 

of losing their teeth, we expected that 
they would be more willing to risk the 
morbidity of surgery for an increased 
chance at saving their teeth. 

The third construct hypothesized 
that willingness to pay would be posi- 
tively related to income. In other 
words, we expect that the amount an 
individual is willing to pay would be 

correlated with their ability to pay 
(26,27). 

Finally, we expected that people 
would be willing to pay more to en- 
sure coverage for periodontal services 
for themselves, should they need it 
than they would for others. 

A measure cannot be valid unless it 
is reliable; that is, the measure should 
achieve the same result when admin- 
istered repeatedly under similar con- 
ditions. Test-retest reliability was de- 
termined by administering the ques- 
tionnaire on two separate occasions, a 
minimum of two weeks apart (mini- 
mum=14 days; maximum=23 days). 

Statistics. Statistics are reported 
either as means with standard devia- 
tions, counts, or proportions, as appro- 
priate. The Mann-Whitney U-test was 
performed to determine differences 
between the two groups of partici- 
pants and is reported as the two-tailed 
P-value corrected for ties. WTP for 
each individual was converted to con- 
tinuous data by taking the midpoint in 
the WTP response interval. Compari- 
sons were made using mean adjusted 
WTP (6,24). Tests of association be- 
tween responses for WTP and demo- 
graphic characteristics were per- 
formed using analysis of variance 
(ANOVA). To assess the effect of an 
individual’s ability to pay on their 
preference, we compared preferences 
and WTP across income groups (3). 
Reliability for treatment preferences 
and WTP amounts were measured us- 
ing the intraclass correlation coeffi- 
cient and kappa statistic, respectively 
(28). 

Results 
Demographic Data. Forty-two sub- 

jects were involved in t h ~ ~  pilot study, 
24 subjects with advanced periodontal 
disease and 18 faculty and staff. Data 
for one patient were incomplete due to 
his inability to understand the ques- 
tions and therefore were not used. The 
demographic data are presented in Ta- 
ble 2. As expected, significant differ- 
ences were found in the demographic 
characteristics of the two groups: the 
patient group generally was made up 
of retirees over the age of 55, with a 
high school education, who had un- 
dergone periodontal surgery. 

Treatment Preferences.The aver- 
age length of time to complete the de- 
cision instrument portion of the sur- 
vey was 20 minutes. The decision in- 
strument was well accepted by nearly 
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all subjects. Most felt that the instru- 
ment was easy to understand and 
clearly outlined all the outcomes of the 
alternative choices. Many of the peri- 
odontal patients stated that they 
wished someone had given them this 
information earlier. Two faculty mem- 
bers thought that the risk of tooth loss 
for  nonsurgical therapy was over- 
stated, however. FOLX subjects had dif- 
ficulty relating to the hypothetical sce- 
narios. After further explanation by 
the interviewer, all but one under- 
stood the purpose of the question- 
naire. The data for this latter subject 
were not used. 

As shown in Table 2, the most pre- 
ferred treatment for moderate to ad- 
vanced adult periodontal disease was 
periodontalsurgery (71%; n=29). Non- 
surgical periodontal therapy was pre- 
ferred by 27 percent of the subjects 
(n=11), while one subject preferred ex- 
tractions and dentures. None of the 
subjects chose ”no treatment.” 

Some of the subjects identified as 
periodontal patients were not aware 
that they had periodontal disease. 
Thus, we also examined the groups 
according to those who thought they 
had periodontal disease and those 
who didn’t. No differences are found 
between the patient and the fac- 
ulty/staff groups in terms of prefer- 
ences (P=.74), nor between subjects 
who were aware that they had peri- 
odontal disease and those who were 
not (P=.14; Fisher’s two-tailed exact 
test; Table 3). However, a trend sug- 
gested that those who had experi- 
enced periodontal surgery were more 
likely to choose surgery than nonsur- 

gical treatment (P=.06; Fisher’s two- 
tailed exact test; Table 3). 

In addition to stating their prefer- 
ence, subjects were asked the reasons 
for their choice. For the respondents 
who preferred nonsurgical therapy, 
most did not like “the thought of sur- 
gery.’’ One dental assistant said that 
she has seen periodontal surgery and 
“wouldn‘t want to ever go through 
that.” One subject chose nonsurgical 
therapy because “the thought of 
spending all that time in the dental 
chair is not very appealing.” Others 
said that if they were younger they 
might prefer periodontal surgery, but 
not at this point in their lives. In other 
words, while none of the options of- 
fered predictable outcomes, deep 
cleaning seemed to have the least dis- 
comfort and was the least invasive al- 
ternative for this group. 

Of those who chose surgical ther- 
apy, the primary reason was a lower 
risk of tooth loss. Several subjects 
stated that they would do anything to 
keep their teeth, and that the short- 
term morbidity of surgery was out- 
weighed by that desire. 

The individual who chose to have 
extractions and dentures to treat his 
periodontal disease visited the dentist 
only for emergencies. He felt that there 
were no guarantees of keeping one’s 
teeth with any of the choices offered. 
In contrast, two of the subjects had 
complete upper dentures and wished 
that they had sought periodontal ad- 
vice earlier. 

Willingness to Pay. The WTP ques- 
tions took approximately 10 minutes 
to complete. All subjects but one (the 

TABLE 3 
Percent Distribution of Respondents by Periodontal Characteristics and 

Treatment Preference 

Preference (%) 

Surgery Deep Cleaning 
(n=29) (n=l l )  P-value* 

~ _. - -- 
Awareness of own 
periodontal disease 
Aware 82.4 11.8 
Unaware 62.5 37.5 .14 

History of periodontal 
surgery 

Yes 92.9 7.1 
No 59.3 37.0 .06 

__ __ -. - 
*P-value based on Fisher’s two-tailed exact test. 

patient whose data were excluded) re- 
ported that this portion of the ques- 
tionnaire was easy to understand and 
relevant. One subject refused to an- 
swer income-related questions, in- 
cluding willingness to pay questions. 
All subjects were willing to pay addi- 
tional insurance premiums to ensure 
coverage for the treatment of their 
choice regardless of their age (or risk) 
of developing periodontal disease 
(P=. 79). 

No differences were found in the 
amount individuals were willing to 
pay by the respondent‘s knowledge of 
their disease (P=.15), history of peri- 
odontal surgery (P=.39), or whether or 
not the subject had dental insurance 
(P=.26). A significant difference be- 
tween the amount subjects were will- 
ing to pay existed across income levels 
(ANOVA; P=.05). The mean adjusted 
WTP increased with increasing in- 
come-for an annual household in- 
come of <$25,000 Canadian, the mean 
WTP=$18.67 (SD=$8.96); $25,000- 
$49,999, mean WTP=$32.00 (SD= 
$10.33); $50,000-$74,999, mean WTP= 
$32.86 (SD=$9.51); 2$75,000, mean 
WTP=$34.17 (SD=$14.29). 

Validity and Reliability. Four hy- 
potheses were tested with this pilot 
study: that subjects would change 
their preferences when the outcomes 
of their treatment choice were altered, 
that those with a history of periodontal 
disease would be more likely to choose 
surgery, that WTP would be positively 
related to income, and that individuals 
would pay more for themselves than 
others. 

Thirty-eight of the 41 subjects 
(92.7%) changed their preferences pre- 
dictably when the negative outcomes 
of their treatment choice were exag- 
gerated (k.001). None of the subjects 
switched preferences when the imme- 
diate or intermediate term outcomes 
(e.g., pain and discomfort, thermal 
sensitivity) were made worse. All 
changed preferences when the risk of 
tooth loss was increased. Three sub- 
jects did not change their original pref- 
erences. When questioned as to the 
reason, all three felt that the ”extreme” 
scenarios were not realistic and that 
they had originally made the right 
choice. 

Although there was no difference 
between patients and nonpatients, nor 
between those who were aware of 
their periodontal disease and those 
who were not in terms of preference, 
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there was a trend suggesting that 
those who had previously undergone 
periodontal surgery were more likely 
to choose surgery again. 

WTP was positively related to 
household income level, as expected. 
Table 4 shows the effect of ability to 
pay on preference. Comparing prefer- 
ence groups (i.e., surgical or nonsurgi- 
cal therapy) there is a trend that the 
WTP for surgical treatment is higher 
than the WTP for nonsurgical therapy 
for all income groups. 

Two-thirds of all respondents were 
willing to pay an additional premium 
so that others in their immediate fam- 
ily would have coverage for periodon- 
tal surgery (mean=$17.59; SD=$14.69). 
Of those not willing to pay for family 
coverage, the majority (9/13) had no 
dependent children, but were mar- 
ried. Only one-third were willing to 
pay for periodontal services should 
others in their insurance domain re- 
quire them (mean=$8.58; SD=$11.33). 

Reliability was determined by ad- 
ministering the same questionnaire to 
all patients on two occasions, sepa- 
rated by a minimum of two weeks 
(minimum=14 days; maximum=23 
days). The intraclass-correlation coef- 
ficient for treatment preference was 
0.95 (Pc.001) and the kappa statistic 
for WTP questions was 0.78 (P<.OOl). 

Discussion 
Willingness to pay measures are 

useful tools with which to assess pub- 
lic health programs using cost-benefit 
analysis (6-8,27). The purpose of tlus 
study was to develop and pretest a tool 
which can be used to assess either pub- 
lic health programs or insurance- 
based services. In the setting in which 
it was tested, the method was valid, 
reliable, and  feasible. Some re- 
searchers (9) have reported that the 
use of hypothetical situations may be 
a problem in administering WTP ques- 
tionnaires in terms of cognition and 
believability. In this study only one 
subject had difficulty relating to the 
hypothetical scenarios, which was not 
overcome by further explanations by 
the interviewer. By obtaining consen- 
sus on the content of the scenarios, we 
found that the treatment processes 
and outcomes described in the scenar- 
ios were credible and realistic. HOW- 
ever, Some concern was expressed 
about the estimate of tooth loss due to 
recurrent disease after nonsurgical 
therapy. This number is an eSth’Iation 

TABLE 4 
Mean WTP per Respondent by Treatment Preference and Income Group 

Income (1997 Canadian $) 

~$25,000 $25K-$49,999 $50K-74,999 2$75,000 
Preference (n=14) (n=10) (n=7) (n=6) 

Deep cleaning 20.00 (3) 20.00 (I) 17.50 (2) 22.50 (3) 
Periodontal surgery 26.66 (11) 33.33 (9) 34.00 (5) 40.00 (3) 

only and, based on feedback from cli- 
nicians, will be adjusted for future use. 
Insurance-based questions for pay- 
ment of dental care also were easy for 
the subjects to relate to, in addition to 
being based in sound economic theory 
(629). 

In this study, most subjects pre- 
ferred periodontal surgery. No sub- 
jects chose ”no treatment,” and only 
one preferred extractions and den- 
tures. These findings are not surpris- 
ing, considering the sample selected. 
Faculty, staff, and patients at a dental 
school are likely to have a high ”dental 
1Q” and place a high value on reten- 
tion of their teeth. Possibly, a sample 
of patients from a general dentist’s of- 
fice or a sample from the general 
population would make different 
choices. 

Gafni (6) argues that to make reim- 
bursement decisions in insurance- 
funded programs, the insurance-pay- 
ing public should be asked questions 
about their willingness to pledge extra 
insurance dollars for a treatment with 
specific expected health benefits. This 
approach allows us to explore some 
important aspects of health care mar- 
ket failure, including the presence of 
externalities and option values. Exter- 
nalities are determined by sampling 
nonuser groups, in this case individu- 
als who may not need nor choose to 
have periodontal treatment. Externali- 
ties capture the value gained by one 
individual from another individual 
having access to periodontal therapy, 
be it a family member, a co-worker, or 
a stranger (11). The strength of the 
externality may be greater for family 
members than strangers, but the na- 
ture of the benefit is the same. 

Most WTP studies have involved 
only patients or ex-patients (7,30-32). 
For the purposes of developing and 
testing an instrument, our sample was 
confined to patients and potential pa- 
tients. However, these user-based es- 

timates do not provide an accurate es- 
timate of the social values of a pro- 
gram because they do not include the 
dollar values of nonusers. Thus, when 
designing future WTP studies, one 
should sample from every group who 
could benefit directly (i.e., patients) 
and indirectly (i.e., co-workers and 
family members of patients) to accu- 
rately determine the total benefits of a 
service. To determine a community’s 
WTP for programs for which only part 
of the community will benefit at any 
one point in time, but from which any 
member might benefit from at some 
point in their lifetime, it is important 
to select a representative sample. Such 
an approach will determine whether 
the total money collected in additional 
premiums (or taxes in a tax-based sys- 
tem) (33) would more than offset the 
additional cost of providing the pro- 
gram. 

Additionally, to establish a net so- 
cial value, one must measure the com- 
munity’s perceived value of all possi- 
ble treatments, not just the WTP for the 
program preferred by the majority. At 
the individual level, the preferred op- 
tion and the strength of preference 
may coincide; however, they need not 
coincide at a population level. For ex- 
ample, 70 percent of the population 
might prefer program A to program B. 
However, the strength of preference 
(i.e., WTP) of the other 30 percent of 
the population for program B might 
mean that B produces more social 
value. Donaldson (33) provides an ex- 
ample of this result in a comparison of 
preferences for hospital and nursing 
home care for the elderly in the UK. 

Another way in which nonuser val- 
ues are important is in a contingent 
valuation study. Using an ex ante in- 
surance-based approach, individuals 
who are not currently diseased are 
asked if  they would be willing to pay 
some amount now so that treatment 
services would be available should 
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they need them in the future-an op- 
tion value (34). This method necessi- 
tates some determination of the risk of 
developing the disease; here, age was 
used to determine risk categories. All 
subjects in this study were willing to 
pay some amount, regardless of risk. 
In a larger sample we may find that 
individuals at low risk of developing 
the disease are not willing to pay for 
an option value. 

WTP studies typically measure con- 
struct validity-the degree to which 
findings are consistent with theoreti- 
cal expectations (8,29). It is well ac- 
cepted that WTP is likely to be corre- 
lated to income (3,7-9), which was con- 
firmed in our study. This income effect 
also can be considered a disadvantage 
of WTP. Because the wealthy have 
greater purchasing power than the 
poor, they can have a greater influence 
on decisions about resource allocation. 
This effect is true only if the distribu- 
tion of preferences is different across 
socioeconomic groups. Furthermore, 
in term of policy implications, WTP is 
not being used to determine eligibility 
or access to services. This determina- 
tion requires a separate decision. It is 
only being used to determine if the 
total benefits from a program as 
viewed by the community exceed its 
costs. Our results show that there was 
no difference across the groups with 
respect to preferences. In this study, 
therefore, the results do not appear to 
be unduly influenced by ability to pay. 

SackettandTorrance (35) found that 
individuals in a particular health state 
gave higher values to that health state 
than those who had not experienced it. 
Thus, we would also expect an in- 
creased WTP with an increase in per- 
ceived need for treatment. While a 
trend suggesting that periodontal pa- 
tients are willing to pay more than 
individuals without periodontal dis- 
ease was found, it was not statistically 
significant. One explanation could be 
the sample selection method. The fac- 
ulty/staff group is presumably made 
up of individuals with a high valu- 
ation of dental health, even though 
they may be periodontally healthy. 

In addition to being a valuable deci- 
sion tool for insurance programs, the 
decision instrument portion of the 
Questionnaire easily could be adapted 
to assist in clinical decision making. In 
the medical field, various studies 
@637) suggest that problems exist 
M& the transfer of important infor- 

mation between the patient and the 
physician at the point of decision mak- 
ing. We have no reason to believe den- 
tists are any more adept than physi- 
cians at informing patients of the risks 
and benefits of alternative therapies; 
thus, this tool could be used as a chair- 
side decision instrument, or adapted 
to provide patients with a take-home 
version outlining the risks and bene- 
fits of no treatment versus periodontal 
treatment. The take-home version 
would allow patients some time to dis- 
cuss their options with others whose 
lives may be affected by their choice 
(i.e., family members) and could give 
the patient another opportunity to ask 
questions of their periodontitist or 
general dentist. 

This model of shared, as opposed to 
paternalistic, decision making (38) has 
been used in various medical scenar- 
ios, including treatment for breast and 
ovarian cancers and leukemia (21-24). 
By informing patients of the risks and 
benefits of alternative forms of ther- 
apy, they are allowed and even en- 
couraged to take part in the decision- 
making process. Several of the subjects 
in this study, however, said their deci- 
sion would depend upon what their 
dentist recommended. 

This study is the first of its kind to 
measure preferences for periodontal 
treatment alternatives and individu- 
als' willingness to pay for their prefer- 
ences. It is unique in that the decision 
instrument could be used for eco- 
nomic analysis and clinical decision 
making. [Further discussion on how to 
use a decision instrument for bothpur- 
poses can be found elsewhere (39).] In 
addition, this questionnaire could 
serve as a model for choices among 
other dental therapies. Caution must 
be exercised in making generaliza- 
tions about the results of this pilot test, 
however, as the sample chosen for the 
pilot study was highly biased and 
small in size. Despite these limitations, 
the questionnaire was well accepted 
and easily understood. In this setting 
the WTP method was highly reliable 
and some support for its validity was 
observed. Further testing on larger 
samples is required to confirm the re- 
sults from this pilot test. 
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