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Background: There is a body of literature that concentrates on factors that can 
contribute to the type and volume of care offered by health care specialists to 
their patients. For dentists, these factors include whether a dentist has pursued 
continuing education (Lewis & Main, 1997), age (Gremboswki et al. 1990a) and 
year of graduation (Bader & Shugars, 1995; Main et al., 1997a,; 1997b), location 
of training (Bradnock 8 Rock, 1982), reimbursement scheme Main et al., 1997a), 
surgical signature (Bader & Shugars, 1995), location of practice (Bader 8 
Shugars, 1995), dentist to patient ratio (Main et al., 1997b), and number of 
dentists in a practice (Main et al., 1997a). This study attempted to determine 
whether there was a statistically significant difference between the amount of 
care proposed by dental directors from four Ontario public health units and the 
amount of care provided by private practitioners, to children enrolled in the 
Children in Need of Treatment Program. 

Methods: We conducted a prospective cohort study of subjects recruited through 
the Ontario Children in Need of Treatment (CINOT) Program between October 
1998 and March 2000. A total of 70 subjects were recruited in four public health 
units. Relative value units (RVUs) were used to measure the amount of treatment 
prescribed by dental directors in public health units exposed to continuing 
education in evidence-based guidelines, and the amount performed by private 
practitioners. Paired t-tests of the differences between the two were perfomed, 
as well as a stratified analysis by health unit and type of procedure. 

Results: We recorded a statistically significant difference in the overaH mean 
difference in RVUs measuring treatment between dental directors and 
community dentists (p=<.001). A stratification by health unit showed that these 
differences were also significant within each health unit. A third analysis 
stratiing by service type showed a statistically significant dflerence in 
diagnostic (p=.017), preventive (p=<.001) and restorative (p=<.OOl) senrices. 
Conversely, surgical (p=.440), endodontic (p=.271) and adjunctive (p=.42 1 ) 
services showed no statistically significant difference in mean. All services also 
showed a clinically significant difference in the amount of care proposedl 
provided. 

Interpretation: Signifiant statistical difference was established between the 
care recornmended by dental directors and performed by private practitioners. 
Factors that contribute to this difference could not be assessed due to limitations 
in the initial study design, which did not include collection of data on dentists or 
patients. However, differences in financial incentiies reiated to system of 
remuneration for the two groups ment further investigation. Future research 
should endeavour to determine the relevance of factors such continuing 
education, payment scheme, age of dentist, location of training, location of 



practice, year of graduation, dentist to patient ratio, and the number of dentists in 
a pracüce as contributors to the diference in care reported here. 
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1. INTRODUCTION 

All professions that rely on the personal judgment of an individual in 

assessing the need for care are subject to variations in the type and amount of 

care. Dentistry is no exception. While this notion is universally accepted and well- 

documented in medicine, the body of work pertaining to dentistry remains lirnited. 

In an effort to contribute to knowledge in this field, the Community Dentistry 

HeaRh Services Research Unit at the University of Toronto conducted a study to 

measure differences in planned care between dental directors at four public 

health units in Ontario and dentists in the general population of the same units 

who are involved in the treatment of children enrolled in the Ontario-wide 

"Children in Need of Treatmentn (CINOT) program. 

There are numerous factors that may contribute to a difference in the 

provision of care to an individual or group of individuals. Some of the evidence 

available to suggest these factors is the result of study in the medical field, but 

can also often by extrapolated to the field of dentistry. An overview of these 

factors now foHows. 

Potential Sources of Variation in the Provision of Dental Heaîth Care 

Payment Scheme 

The first factor that can contribute to a difference in the care provided by a 

general dentist is the payment scheme. There is substantial literature in medicine 

and in dentistry on the effects of payment scheme on the type and quantity of 

care given by a practitioner. 
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The literature states that there are differences in treatment plans bas4 on 

whether a dentist is being paid on a capitation, fee-for-service, or salary basis. 

Capitation payment is Were  a payment is made to a primary care provider for 

every patient for whom they provide caren (Gosden et al., 2001 ). Fee-for-service 

payment is "wtiere payrnent is made ta a primary Gare provider for every item of 

service or unit of care that they pmviden (Gosden et al., 2001). Salary is where a 

primaty care provider is made a payment for practicing dentistty or medicine, and 

is not pro-rated based on the number of patients seen or amount of care 

provided. 

Hazelkom and his colleagues have shown that dentists who perfom fee 

for-service (also known as "piece raten (Robinson, 200 1 )) dental procedures tend 

ta pmvide more than dentists who are paid through capitation payrnents 

(Hazelkom, 1985). Similar findings in dentistry were also reported in the Journal 

of Commerce (1 Q83), and by Olsen and Chetlat (1979). These findings also 

apply to medicine (Robinson, 2001 ). 

Given that the dentists in the general population are remunerated on a fee- 

for-service basis while dental directors are remunerated on a salary basis, it is 

conceivable that there could be a difFerence in the type and amount of m e  

offered/proposed to identical subjects by the two groups under study here 

because of the different payment schemes in effect. 

Dentist AgeiYear of Graduation 

The most well-documented type of variation in dental practice is variation 

due to a dentist's age or year of graduation (Bader & Shugars, 1995; 

Grembowski et al., 1990a, i %Ob; Main et al., 1997a, 1997b). These researchers 
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identifid an inverse relationship between a dentist's age and level of utilization. 

In their study, Grembowski et al. (1990a) also classified dental utilization rates for 

patients for whom records were available. They were recmited fmm a 

Washington State public school district list of employees enmlled in a dental 

insurance plan. Although the reimbursement method was not specified, it was the 

same for al1 subjects. Although this could still influence the amount of absolute 

care offered by dentists in this study, it would have no impact on the relative 

differences reporteci in their study. The amount of care was quantified as a rate, 

defined as "the average number of services provided per patient during the 

period." Certain services had a range in rate that included zero (endodontic, 

prosthodontic, oral and adjunctive services) with relatively low maximum values 

(the largest was a rate of 2.51 recorded for periodontic services). Other services, 

however, showed unusual variation. For example, for diagnostic services, there 

was a 350-fold variation between the minimum and the maximum rates (0.01, 

3.53). This being said, the actual maximum value was still relatively small. The 

amount of variation is impressive because of the small size of the minimum 

value. Restorative services had a smaller range in rates (1.10,5.13) which 

resulted in a 5-fold variation, but with the largest maximum utilization rate for any 

service. 

Although they were not able to detemine al1 the factors that contributecl to 

the variation in their study, they asserted that one of the reasons that was 

responsible for the variation was that "Young providers may have higher service 
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rates because they have not matured clinically and lack experience in clinical 

judgment, which implies overutilization by younger adults." 

Location of Dentist's Training 

In addition to a dentist's age as being a factor in senrices rendered to 

patients, the location of a dentist's training is also a significant factor in variation. 

This was first established by Bradnock and Rock (1982) and has also been 

documented by Bader and Shugars (1 995) and by Porter et al. (1999). It is 

possible that this would contribute to any possible variation within this study 

given that there are 2 dental schools within Ontario alone. 

Surgical Signatures 

A less tangible and more difficult to measure factor of variation is the fact 

that dentists have their own preferred clinical methods, or "surgical signatures" 

(Bader and Shugars, 1995). For example, while one dentist will prefer to use a 

conventional explorer to identify canes in hislher patients, another dentist will 

prefer to use a more modem piece of equipment such as a light emitting diode 

laser. 00th of these techniques senre the purpose of identifying coronal canes, 

but one is significantly more expensive than the other. In an example such as this 

one, a patient going to see the dentist offering coronal caries diagnosis with a 

laser rather than the more conventionally accepted explorer would find 

himlherself paying substantially more for what is, in effect, a similar senrice. 

Differences may appear in the sensitivity and specificity of both techniques that 

may warrant the use of one method over another, although this is not 

systematically the case. 
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Continuing Education 

Through multiple regression analysis, Lewis and Main (1996) found that 

the amount of continuing education undertaken by a dentist significantly affected 

the rates of certain preventive measures for patients between the ages of 6 and 

11. This evidence showed a signifiant difference benNeen the services proposed 

by dental directors (who had taken additional courses) compareci to the services 

provided by dentists (whose post-grad educational status was unknown). It also 

targeted an age range that falls within the age limits set up by CINOT. 

Much of the continuing education currently available to dentists either 

emphasizes or is based on evidence-based guidelines, whose purpose is to offer 

care based on the best available evidence. Practitioners are encouraged to 

critically assess the guidelines they read in professional journals and implement 

them in their everyday practice. Therefore, related to the issue of continuing 

education, is the issue of whether some potential difference in care provision 

could be the result of differential knowledge and implementation of evidence- 

based guidelines. Just as the educational status of private practitioners is 

unknown within the context of this study, so also is their understanding and 

acceptance of evidence-based care. We know that the dental directors 

participating in this study have followed at least a one-day session in evidence- 

based guidelines developed by the Community Dentistry Health Services 

Research Unit (CDHSRU) at the University of Toronto, and have made concerteci 

efforts to implementing them within their respective health units. It is also known 

that many of them have extensive post-graduate education in the evaluation and 

implementation of evidence-based care. Because of this, it is important to 
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acknowledge this as a potential source of difFerence in care between the study's 

providers. 

Geographic Variability 

There is some iiterature that establishes a significant difference in dental 

treatrnents being received by patients in rural versus urban areas (Bader & 

Shugars, 1995; Locker & Clarke. t 999). For example, Locker and Clarke (1 999) 

established that the arnount of services received in metropolitan Toronto was 

60% more than the ainount of treatment received in Sudbury, a more remote 

location with a smaller population. 

Dentist to Patient Ratio 

Because of the lower ratio of dentists to patients in urban areas compared 

to rural areas, dentists in urban areas may compensate for their lower dentist to 

patient ratio by esta blishing what is called c provider-induced demand." This terni 

means that dentists cornpensate for their smaller patient population by either 

increasing fees for services, by prescribing more expensive (and sometimes 

time-consuming) treatments for their patients, or by decreasing the 

recommended recall period between appointments. Main et al. (1997b) 

ascertained that 51.7 per cent of dentists they interviewed in Ontario felt that their 

practices were less busy than they wouid Iike, hence the incentive for 

compensation mechanisms described above. 

Number of Dentists in Practice 

Main et al. (1997a) found that the number of dentists in a practice would 

influence the extent to which certain treatments were offered to patients. In their 

exarnple, they found that dentists in a partnership were more likely to use 
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sealsnts, which was found to be consistent with the results seen by Faine and 

Dennen (1 986). The authors contend that this is because the more dentists are 

present in a practice, the more total experience there is, and the more 

communication about treatrnent there is. In other words, more dentists mean 

more exposure to more diverse treatments. It could also be contended that this 

could be related to the fact that the more dentists there are in a practice, the 

fewer patients there are per dentist, therefore pushing them towards prescribing 

more care to their patients. 

Patient Age 

Rouse & Hamilton (1 991) have found through their research that a patient's 

age was directly wrrelated with the age of hislher provider. As it is already 

known that there is some variation based on the age of a dentist, it can be 

extrapolated that younger patients receive treatment from younger dentists 

which, as was already mentioned, alsa results in a higher level of utilization than 

older patients who frequent older dentists. 

Pnvate lnsurance 

Finally, whether an individual has private insurance or not will also affect 

the level of utilization. There are several possible explanations for this variation. 

lndividuals without private insurance may go to dentists who charge less and 

who keep services to a minimum, or dentists, within their practices, may offer two 

levels of services and charge two different sets of fees based on whether a 

patient has private insurance or not. A aiird and final possibility could be that 

insured patients request additional care if it is covered by their insurance. 

Regardless of whether the variation mmes from within a practice or from 
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between practices, the fact of the rnatter is that variation occurs because of a 

patient's insurance status (Main et al., 1997a). The type and extent of variation 

relateci to this factor is not measured within the sape of this study as the 

treatment provided to al1 of this study's subjects is covered by CINOT. 

Thesis Subject 

The subject of this thesis will be to determine whether this study identifies 

a significant difference in the care pmposed by dental directors exposed to 

mntinuing education in evidence-based guidelines at four participating public 

health units and that perfomed by practitioners in the general population, for 

children enrolled in the "Children in Need of Treatment" program. Guidance will 

also be offered for other studies with a similar goal or methodological structure. 
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II. METHODS 

SubjectsilParficipants 

This prospective cohort study was conducted between October 1998 and 

March 2000 by the Community Dentistry Health Services Research Unit 

(CDHSRU) at the Universrty of Toronto (please refer to Appendix H for role of 

student). 

The purpose of this study was to determine whether private practitioners 

offer similar care to the care propased by the dental directors at the four public 

health units that agreed to participate in this study. The subjects for this study 

were recruited from the ClNOT population within each of the four public health 

units in question (see below for a description of this population). 

In order to recruit subjects for this study, parents of CINOT-eligible 

children were approached face-to-face by the Dental Director of the participating 

public health units. If parents agreed to the enrollment of their child, they were 

required to sign an informed consent fom (Appendix E) as well as a release of 

treatment information form (Appendix D). The release of treatment information 

form was then attached to a letter addressed to the subject's dentist requesting 

treatment information and x-rays for each subject. 

The dental directors were responsible for the collection of al1 consent and 

release of treatment information foms from al1 subjects in their public health unit. 

As part of their participation in the study, they were also required to contact al1 

dentists in order to get access to radiographs and treatment plans. The next step 

was to have the dental director conduct a clinical examination of each subject 
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and prepare a treatment proposal using the radiographs submitted by the dentist 

in addition to the dental director's clinical exam (Plan 3). 

The following inclusion critena were used: 

> Subject had been identified as needing urgent care; 

> Parents had declared care would be a financial burden; 

3 Parents consented to have their child included in the study; 

"r The invoice for complete dental care under ClNOT was received; 

> The diagnostic dental radiographs were received by the public health 
unit; 

The following exclusion cnteria were used: 

3 Children for whom consent was not given; 

3. Children with incomplete dental care as determined from the ClNOT 
clairn form; 

Background on Childmn in Need of Treatrnent Program 

Despite signifiant advances in oral health made in Canada in the past 50 

years, the 199311994 Ontario Dental Indices Survey estimated that 4% of 11 year 

olds and 10% of 7 year olds show signs of urgent dental problems (Bennett, 

1996). It is statistics like these that illustrate the need for an infrastnicture to deal 

with these urgent, unmet needs. 

Ontario, as part of its Mandatory Health Programs and Services 

Guidelines (1 997) atternpts to meet these needs through a variety of programs, 

induding ClNOT (http:llwww.childsec.gov.on.ca:8013~resou~s/childrens~ 
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ClNOT was implemented in 1987 as a result of the findings of the 

Advisory Committee on Dental Care for Ontario Children (Bennett 8i Burry, 

1999). Before December 1997, ClNOT was pnmarily responsible for covenng 

urgent dental health care needs for children whose families stated dental care 

would be a financial burden. In addition, because of reslicted levels of services 

covered under the welfare programs, ClNOT sometimes covered additional 

services for children whose families received General Welfare Assistance (GWA) 

or Family Beneffis Allowances (FBA). The cost of this coverage was recovered 

(at the Ministry of Health level) through an agreement between the Ministry of 

Health and the Ministry of Community and Social Services. 

After December 1997, changes came into place that modifieci the 

population using CiNOT. Recipients of the Family Beneffls Allowance (FBA) and 

General Welfare Program changed to Ontario Works; a new Ontario Disability 

Support Program (ODSP) was intmduced; and CINOT financing was passed 

down to the municipal level as a result of the govemment's health services 

restnicturing. White the previous system offered two levels of financial coverage 

based on whether a family was enrolled in the FBA or the GWA, these legislative 

changes resulted in all ODSP and OW children receiving the same level of care 

coverage (Bennett 8 Burry, 1999). This meant that rathet than having two levels 

of care based an a family's type of social assistance, al1 children on any type of 

social assistance (whether it be ODSP or OW) were now entitled to the same 

type of dental care, narnely mandatory basic dental Gare as an ongoing beneffl. 
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CINO1 continues to cover a range of basic and extended dental c m  

services for eligible children, (i.e. those with urgent unmet dental needs and 

financial hardship, see below) which include fillings, extractions and 

examinations (Muskoka Party-Sound Health Unit, 2000). Management of the 

program is incumbent upon the Dental Directors and staff of the health units. 

Preventive senrices such as cleanings and fluoride treatments are not covered by 

ClNOT as these services are provided free of charge by the public health units 

as part of their dental health programs. Furthemore, ClNOT provides only one 

course of treatment in order to restore the oral health of a child to a reasonable 

level. However, a child can be re-assessed by Health Unit staff and can be re- 

enrolled if helshe requires subsequent urgent dental health m e .  

The following eligibility critena are used to enroll children in the ClNOT 

program: 

1. Child must be an Ontario resident up to and including the age of 
13 or the last school day of hislher eighth grade, depending un 
which comes last; 

2. Child has a dental condition requiring urgent m e ;  
3. Child's parentlguardian has no dental insurance and they have 

signed a Parent Notification Fom stating that the cost of dental 
treatment would cause financial hardship. 

Children are screened by health unit dental staff thmugh the screening 

program in elementary schools or following parental request, referral by a family 

dentist or teacher. Children are screened weekly in health unit locations by dental 

staff of the health unit. 

Eligible children must have their parents fiIl out a "Parent Notification" form 

that States that they are unable to pay for treatment; sometimes additional 

financial information is required before a child will be enrolled in the ClNOT 
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program. Once the "Parent Notification" fom and optional financial information 

are collecteci, enrolled children are issued a specific claim fom that states that 

they qualify for CINOT. This form can be presented to a dental office who would 

then be paid by the health unit, within stated guidelines, for the services 

rendered; the reimbursement rate is usually approximately 75% of the Ontario 

Dental Association's 1998 recommended fee (Main, 2001 ). The decision tree in 

Appendix A contains a more detailed description of the CINOT enrollment 

process. 

Data Collection 

In order to answer the study question, it was necessary to collect 

detaiied information on the treatment proposed by the dental directors and that 

which was planned and actually provided by the private practitioners. Information 

on the different treatments was collected and classified as follows: 

A proposed treatment plan listing the procedure and tooth code based 
on the dental director's clinical examination and radiographs or letters 
of expertise submitted after the treatment is provided by the treatment 
dentist [Plan 31 (done after child goes to treatment dentist , but 
independent of the treating dentist's examination or treatment plan) 

a A copy of the dentist's claim fom showing the treatment provided and 
billed to CINOT [Plan 41. 

O A record of care provided by the treating dentist but not billed to 
ClNOT [Plan 51 

A record of care that was planned by the treating dentist but not 
provided [Plan 61 
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Variables 

The data collecteci for each plan are illustrateci in Table 2.1. The research 

associate entered the data in an Epi-lnfo (Atlanta, USA: CDC, 2000) database 

designed specifically for this study. Once entered into the database, al1 paper 

records were filed in a locked filing cabinet in a room with limited access to 

ensure the security of the records. 



Chaoter 2 - Methods Paae 15 of 102 

Table 2.1. Variables coltected in study. 

Field 1 Description 

Region Region of participation; each number 
corresponds ta a public health unit 

1* digit refers to region of origin, next three 
digits refers to person's id number within HU 
records, eg. #302 means that this particular 
individual is the second subject from HU 2. This 

Plan 

applicable) 

number is unique to each subject. 
Plan number 

Tooth Twth code 

Data Format 1 Coding 

Comments 

Numeric. 1 1 = HU X 

Additional wrnments made by dentist 

Numeric, 
categorical 

2=HUY 
3 = HU 2. etc. 

1 

Numeric. 1 ldigit number 
categorical [ 
Date 1 ddlmmlyyyy 
Numeric, 
categorical 

Numeric, 
categorical 
Texi 

5 digit number 
taken from ODA 
Fee guide 
2digit number 

Free-form text 
permitting 
inclusion of 
multiple toath 

1 surface cades 
Text 1 Free-fonn text 

permitting 
inclusion of 
practitioner 
notes regarding 
subject, e.g. 
altemate 
procedure 

In order to get a better understanding of the analyses that are to follow, it 

is important to understand what each Plan entailed, and what type of data was 

collected as part of it. 

Plan 3 was the proposed plan devised by the dental director based on 

their own clinical exam and the radiographs forwarded by the private practitioner. 

This plan was collected as it is developed using the same torils used by the 

private practitioner when preparing a treatment plan for the patient helshe is 

about to treat. 
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Plan 4 captures the treatment offered by private practitioners to their 

subjects and for which they subsequently requested reimbursement from CINOT. 

Information on a r e  that was provided but not billed to ClNOT (Plan 5), 

and care that was planned but not provided (Plan 6) was also collected. The 

services contained in these plans were collected to be aggregated (in the 

analysis) with the services in Plan 4 to better quantify each dentist's care 

patterns, had helshe not been limited by ClNOT coverage rules. The belief was 

that by doing so, it would "prevent an unfair comparison between what the public 

health unit dentist planned (Plan 3) and the private dentist planned but was 

unable to provide because either the parent refused (Plan 5) or ClNOT did not 

cover (Plan 6)." (Leake, 2000b). The rationale for camparing Plan 3 and Plan 4 

was that these two plans were rnost similar in their purpose and in the tools that 

were used to devise them. Both plans were proposedlprovided based on a 

clinical examination cornprised of a visual examination and radiographs. 

Furthemore, these two p!ans were the plans that were proposedlprovided by 

graduates of a dental school, specifically for coverage under the ClNOT program. 

While other plans combined Mme of these elements, plan 3 and plan 4 were the 

only tw plans that could be considered similar in design and in purpose. This is 

why they were compared. 

The purpose of comparing Plan 3 to Plan 4+5+6 was that Plan 4+5+6 

would capture the amount and type of treatment a private practitioner would have 

prescribed under non-CINOT conditions, for a patient with insurance coverage. 

The amalgarnation of Plans 4,5, and 6 would best represent the total care the 
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dentist would prescribe if not limited by ClNOT conditions. However, wmparing 

Plan 3 only to the care billed to CiNOT provides the most conse~ative measure 

of the difference between the two care provider groups. 

Relative Value Units 

In order to compare the different treatments rewrded as part of this study, 

it was elected to quantrfy al1 treatment plans by using relative value units. 

An RVU is a unit of measurement developed and used by the Ontario 

Dental Association to attribute a value to each and every procedure performed by 

a general practice dentist. The basic unit of service used to calculate RVUs is an 

occlusal amalgam restoration on a bicuspid tooth (ODA, 1990). The rationale 

behind the RVU system is that this system " ernbodies information respecting 

cuvent methods and practices in the delivery of dental care which have a bearing 

on the resulting time and responsibility." (Arison, 1997). 

The formula used to calculate an RVU is: 

RVU=TxR 

where, 

T = tirne, which inciudes the time spent pmviding the services found in 

the fee guide, as well as any time spent by the dentist preparing for 

the service, whether it be before or after the actual service is 

performed (Begg, 1997). This is measurable in 1/4 hour increments 

(ODA, 1990). 

R = the wmplexity and responsibiiity of performing a service. There are 

3 dimensions to R ( Begg, 1997): 
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- professional knowledge and judgment; 

- technical skill; 

- risk. 

Why choose to use RVUs instead of other methods of measuring the 

senrices rendered? Other potential methods might have included counts, total 

time spent, total cost. All of these methods may offer some insight into a dentist's 

practice patterns, but don't offer a complete or easily comparable view. 

Using RVUs pennits us to: 

standardize collected information across al1 dentists; 

a determine a composite measure of: 

- time, and 

- complexitylresponsibility 

of a procedure; 

establish a monetary value of the services rendered; 

compare similar and dissimilar services. 

f his is not a foolproof way of collecting service information; however, 

RVUs combine al1 of the advantages of the other mentioned methods and, as 

such, serve this study's purpose best. 

In order to establish a suggested fee for a service, a dollar conversion 

factor (f) needs to be determined. Once a value for f has been adopted, a 

suggested fee becomes the product of RVU and f. 



the present specific methods of practice; 

0 the present socio-economic conditions; 

the present fees of related professions. 

However, this suggested fee does not take into account commercial, 

labofatory or infrastnictural costs. These additional costs that are incurred as part 

of running a dental practice are traditionally added to the suggested fee formula 

where, 

L = commercial andlor insffce lab costs. 

Although this is beyond the scope of this study's use of RVUs, it is 

important to understand the system in order to appreciate its subtleties in this 

and other studies. 

With the aim of giving the reader a better idea of the amount of work an 

RVU represents, here are a few examples of commonly offered services in a 

dentist's office with their respective relative value units: 

4 Sealazt = 0.63 RVU 
4 X-ray = 0.64 RVU 

Oral exam = 0.75 RVU 
+ Uncomplicated tooth extraction = 0.75 RVU 
+ Unwmplicated filling = 1 .O0 RVU 
e Uncomplicated root canal = 1.25 RVU 
4 Complicated filling = 2.81 RVU 

To c l a m  RVUs further, an average visit to the dentist would represent 

3.99 RVUs, classifieci in the following manner. 
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O Exam = 0.75 RVU 
0 X-ray = 0.64 RVU 
0 W hour cleaning = 2.00 RVU 
0 Topical fluoride = 0.60 RVU 

Sewice Groups 

All procedures perforrned and recorûed as part of this study can be 

classified as a specific service. In order to better understand what the different 

procedures are and under what service type they fatl, this section will give an 

ovewiew of them (a complete fist of services can be found in Appendix F). 

For the purpose of this study, dental procedures were divided into 8 

categories -diagnostic, preventive, restorative, surgical, endodontic, periodontic, 

orthodontic, and adjunctive. These categories are also used by the Ontario 

Dental Association to classm services. However, no pendontic or orthodontic 

services were proposedloffered to the subjects in this study. 

Diagnostic services include procedures to detemine whether caries or 

other oral conditions are present in a patient, as well as treatment planning and 

consultation. This includes al1 types of oral exams, radiographs (x-rays), as well 

as treatment planning and consultation. 

Preventive services are services that are offered in order to prevent the 

development of a variety of oral health conditions. They include topical fluoride, 

sealants, oral hygiene instruction and discing and recontouring of teeth. 

Restorative sewices include services to repair damaged teeth or teeth 

with caries, as well as replacing lost teeth. There are four main types of 

restorative materials that are used as part of the procedures included in this 
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service type. They include metals, composite resins, ceramics and glass 

ionomers (ODA, 2001 ). 

Dental materials are further classified as direct or indirect. Direct materials 

are commonly used in a single appointment and are placed directly into the 

cavity - this is what is commonly referred to as a "filling." Indirect materials 

include crowns or dental implants that have to be made in a laboratory - these 

types of procedures usually require 2 or more appointments. 

Surgical services include the rernoval of teeth and any other type of 

surgical procedure performed on the teeth or surrounding material (such as 

gums). 

Endodontic services are also wrnmonly referred to as "mot canal 

treatment" (ODA, 2001). These include "rernoving infected, injured, or dead pulp 

from a tooth. Pulp, the soft tissue containing nerves and blood vessels, nins 

through the centre or root canal of a tooth." (ODA, 2001). 

Adjunctive services include ail other services that do not fall within the 

aforementioned ones - this includes anesthesia, pain mntrol, and al1 lab 

procedures. 

Data Analysis 

The dependent variable in this study was the individual difference in 

relative value units for each subject enrolled in this study, both overall, by public 

health unit, and by service category. The RVUs were based on the 

proposedlprovided treatrnent plans received for each subject. It should be 

emphasized that ail data were paired; in other words, al1 analyses were designed 

to look at the difference in care recordeci in Plan 4 (or Plan 4+5+6) with the care 



Chapter 2 - Methods Page 22 of 102 

proposed in Plan 3 for each individual. The logic behind perfoming this analysis 

was that this was the best way to determine whether there was a statistically 

signifiant difference in the c m  patterns proposed by dental directors in the 

public health units and those provided by private practitioners for children 

enrolled in the ClNOT prograrn. 

Before the analysis stage of this study could be completed, it was 

detemined that the data had a normal distribution. Therefore, parametric 

statistics were deemed appropriate for this dataset. All statistical analyses were 

performed using SPSS for Windows Version 10.0.5 (Novernber 1999). A level of 

significance of pcO.05 was used for al1 tests. 

The first step of the analysis included a set of paired t-tests cornpanng the 

dental director's treatment plan using x-rays (Plan 3) with 1) Plan 4; and 2) Plan 

4+5+6. The purpose of performing this analysis was to get a first view of possible 

trends displayed by the data. This analysis would permit the author to state 

whether dentists in the general population showed similar care patterns as dental 

directors in public health units overall. 

Cornparison at the Public Health Unit Level 

It was acknowledged that some public health units might show larger 

differences than others, and that the overall analysis could be skewed due to the 

uneven public health unit sample sizes. It is for this purpose that the second step 

of this analysis included the stratification of public health units. It was hoped that 

this would help determine whether the pattern seen at the general level was 

simiiar in each public health unit or whether differences could be identiied in 

specific public healtti units. Failing to perform this analysis would mean that the 
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weighting nature of the different sample sizes would be ignored. It would also 

mean that the author was failing to acknowledge that different regions could 

demonstrate different care patterns. 

Cornparison by Senrice Type 

The third step included doing a paired t-test for each aggregated service 

type. The goal of this analysis was to determine whether some services showed 

statistically significant differences while others did not. The purpose of this 

analysis was two-fold: 1) to acknowledge and address the issue that different 

services had different volumes of care and that the results seen at the overall or 

public health unit level could be produced primarily by a single service type; and 

2) that two individuals with identical RVUs could have had very different types of 

m e .  For example, subject X could have been proposedlreceived 3 RVUs of care 

from both the dental director and the private practitioner, but she might have 

been proposed an exam (0.75 RVU), and two uncomplicated fillings (2.0 RVU) by 

the dental director, while the private practitioner might have given her an exam (1 

RVU) and a l/z hour cleaning (2 RVU). Overall, there appears to be no difference 

in the two recorded treatments, but the dental director in this theoretical scenario 

prescribed 1 .O RVU of diagnostic and 2.0 of restorative services while the private 

practitioner provided 1 .O RVU of diagnostic and 2.0 RVU of preventive services. 

Only an analysis by service type could capture these differences. 

General Linear Model Analysis 

The fourth and final step included performing a general linear model 

analysis of variance 14th the difference in RVUs as the dependent value and the 
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public health unit and plan as the independent values. This analysis included 

looking at potential interaction ternis. 

Consideration of Clinical Significance 

It is important to note here that these statistical tests only address the 

statistical importance of this study's results. An additional dimension to these 

results is the clinical significance of them. Sackett et al. (1 991) defined clinical 

significance as "the importance of a difference in clinical outcomes between 

treated and control patients, and is usually described in ternis of the magnitude 

of a result." In the case of this study, clinical significance would look at the 

difference in clinical outcomes, if any, between the treatment proposeci by dental 

directors and the treatment provided by private practitioners. 

An analysis may not be statistically significant, but may be of very 

important clinical significance. For example, the analysis may have shown that 

there was no statistical difference in the amount of diagnostic work 

ptannedlperfomied on a subject, but that the private practitioner perfomed 20% 

more diagnostic services RWs than were planned by the dental director, a 

difference which may still be clinically significant. It is also possible for results to 

be statistically signifiant without being clinicaliy significant, but this is usually the 

case with very large samples sizes where small absolute differences are 

considered to be clinically insignificant. 

A review of the dental literature did not identify any literature on clinical 

significance within this context. Therefore, in order to determine clinical 

significance, an arbitrary value was pickd. A 15% difference was picked. based 

on discussions with different epiderniobgists, both in the field of dental 
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epidemiology (Leake, 2001 c) and within the field of public health epidemiology 

(Pickett, 2001). Also, as discussed earlier, a regular check-up visit to the dentist 

would result, it is estimated, in approximately 4.0 RVU. A 15% difference on a 

treatment worth 4.0 RVU would equal0.6 RVU. In dollar terms, at an equivalency 

of approxirnately $30 per RVU, this would result in a dollar difference of $1 8. This 

may not seem like a large difference within this conservative example. However, 

inrith a population of children requiring urgent care (which can be RVU-intensive), 

this difference seems relevant. 
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POWER CALCULATION 

This study was a small study with a convenience sample of approximately 

70 subjects recruited and used in this analysis. 

Using the standard deviation (in relative value units) of procedures 

proposed by dental directors (Plan 3), the following power calculation was 

performed using the PS Power and Sample Sire Calculations program from 

Vanderbilt University. This calculation is based on a published paper found in the 

Controlled Clinical Trials Journal (Dupont and Plummer, i 990). It calculates 

power and sample size for paired data. The equation is as follows: 

where: 

6 = the magnitude of difference to be detected between Plan 3 and Plan 4 = 
3.0 RVU 

a = standard deviation in the population for a continuously distributed variable = 
8.4 RVU (Leake, 1 999) 

n = number of subjects = 70 
r = ratio of subjects in each plan = 1 :1 = 1 
& = significance level = 0.05 = 1.96 

Power = 83.8% 

Our 6, or difference to be detected between Plan 3 and Plan 4 was 3.0 

RVU. After discussion, the author decided to choose this value for the power 

calculation for two reasons. Firstly, it was estimated (Leake, 2001 b) that a 

difference of under 3.0 RVUs between the two treatment groups could be due to 

chance alone and that, therefore, a difference of 3.0 RVU should be used as this 

power calculation's difierence to be detected. Secondly, 3.0 RVUs represents 
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approximately $1 00 worth of dental services which, in the author's opinion, is a 

value beyond which al1 extra dental work should be justiied. 

In order to have successfully reached a power of 100%, it was estimated 

that a sample of 253 subjects would have been required. However, a power of 

83.8% is considered quite adequate in most studies. 
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ETHICS 

This study was approved by the Human Subjects Review Committee of 

the University of Toronto (see Appendix C). 

As part of this study, the children enrolled into this study were at very 

similar harm as if they had been to their dentist without participating in this study. 

As with al1 other types of medical treatment, there are some risks associated with 

dental procedures, including infection, nerve damage, and loss of teeth. 

However, given that the children were in urgent need of care and were provided 

treatment by a dentist of their parents' choice, the risk was nearly identical to the 

risk they would have encountered under normal circumstances. The only 

additional potential risk involved with participating in this study was related to 

being examined by the dental director. The additional risk is a result of the dental 

director using a tooth explorer to clean the surface of subjects' teeth for 

inspection. 

There was no additional risk for the parents and dentists of enrolled 

subjects as their required participation was identical to that with a patient not in 

the study. Furthermore, al1 forms forwarded to the author had patient and dentist 

identiiers removed. Subjects were identified only by their subject number 

(assigned by the dental director) and public health unit number. This ensured that 

the anonymity of subjects and dentists was not jeopardized and that their 

identification did not occur, so they were at no risk of loss of privacy. 
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III. RESULTS 

Enm/lmen t 

Although a total of 70 subjects were recruited between October 1998 and 

Mach 2000 as part of this study, the initial study size was hoped to be 120 

divided evenly across the four participating public health units. In 2000, 22,090 

children (0.9% of Ontario children in the relevant age group) submitted claims to 

CI NOT (Bennett, 2001 ). 

Despite the lack of definite numbers quantifying the ratio of individuals 

whose parents were approached relative to the number enrolled, it is estimated 

that between 5 and 10 individuals were approached for every enrolled subject. 

This is largely due to the fact that parents were discouraged by dentists from 

enrolling their children in the study. However, this was also compounded by the 

fact that some dentists did not send Plan 4 foms for subjects that had been 

successfully recruited into the study. Therefore, this study was faced with loss to 

follow-up at two critical points. 

Key Outcornes 

Description of Plans Overall and By Health Unit 

As presented in Table 5.1, a comparison of Plans 3 and 4 stratified by 

public health unit showed that Plan 3 had systematically fewer total RVUs than 

Plan 4 across al1 public health units. In addition to this, the mean RVU per child 

was also systematically larger in Plan 4 than in Plan 3. The difFerence in mean 

RVU per child varied between 6.31 RVU in public Health Unit C and 15.57 RVU 

in public Health Unit D. 
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It is not worthwhile to make a direct cornparison of the mean RVU of care 

per child in Plan 3 versus Plan 5 or Plan 6 given that Plans 5 and 6 are not 

complete plans. In other words, they are not meant to be compared to a plan 

such as Plan 3. Their purpose was to offer some insight into what additional 

services private practitioners performed (Plan 5) or proposed (Plan 6) outside of 

the confines of CINOT. f herefore, on average, private practitioners performed an 

additional 2.35 RVU per child, which was paid for by a non-CINOT source. Also, 

in addition to this, the private practitioner recorded that he/she would have 

offered, on average, an additional 2.83 RVUs cf care per subject if an additional 

or altemate payment source had been available. 

With this information, it can be extrapolated that under unconstrained 

conditions, the private practitioners in this study would have offered, on average, 

26.9 RVUs of care per subject, compared to the 8.24 RVU per child proposed by 

dental directors. 
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Table 5.1. RVUs and ~ounts' of Dental Services Provided to Children by Public 
Health Unit and Plan 

Plan 3 

I 1 (range) 1 
A \ 79.84 1 9.98 1 52 

Heaith 

1 1 12.39) 1 
Total 1848.831 12.09 1 531 

R' 
Total 

155.44 

656.16 

377.02 

333.33 

1521 3 5  

L 
~ - 

RVU 
Total 1 Mean 

- 
F 

Total 

- 
46.58 

- 
35.4 1 

51 22 

- 
31.32 

1 6 4 s  

- 

Plan 4 
U 
Mean 
per 

Child 
(range) 
19.43 
(7.92- 
49.1 5) 
26.25 
(3.64- 
47.70) 
16.39 
(2.5- 

56.31) 
23.81 
(2.87- 
45.48) 
21.74 
(2.5- 

56.31) 

Coun Count 

113 

377 

250 

203 

943 

* 
Total Mean 

Plan 5 
RI 
Mean 
per 

Child 
(range) 

5.82 
(O- 

25.76) 
1.42 

(0-7.8) 

2.23 
(0-4.91 ) 

2.24 
(O- 

13.91) 
2.35 
(O- 

25.78) 

Count 

28 

32 

12 

18 

90 

Description of Plans by Service Type 

22.09 

40.13 

122.75 

13.11 

In addition to having a larger overall mean RVU pet subject than Plan 3, 

Plan 4 also had the highest mean RVUs per child for each category of service, 

(range) 
2.76 
(O- 

5.09) 
1.61 
(O- 

21.57) 
5.34 
(O- 

44.50) 
0.94 

(0-7.0) 

with the exception of preventive services. With respect to preventive senrices, 

14 

19 

46 

6 

Plan 3 had a total RVU value of 70.37 Mi le  Plan 4 had a total RVU value of 

46.42. In ternis of means, this translated to a mean per child of 1 .O1 RVUs for 

Plan 3 and 0.66 RVUs for Plan 4. 

Plans 5 or 6 did not display the largest mean RVUs per subject for any 

service type, but again, when aggregated with Plan 4, increased the total and 

mean amount of RVU difference between Plan 3 and Plan 4 for al1 services types 

Count is the total number of procedures performed. 
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and shifted the mean per child RVU for preventive services so that Plan 3 was no - 

longer the larger of the two plans. 

Table 5.2. RVUs and Counts of Dental Services Provided to Children by Service 
Type and Plan 

Cornparison of Services Between Public Health Units 

Table 5.3 shows the distribution of services within every public health unit to 

determine whether the different public health units had a similar distribution of 

services. 

Within Plan 3, 3 of the 4 pubk heaith units did not propose diagnostic 

care. The only public health unit that did propose diagnostic care was public 

health unit D. Conversely, al1 public health units prescribed preventive care with 

the exception of public Health Unit D. 

Mean preventive services proposed under Plan 3 varied between 0.00 

RVU per child for public Health Unit D and 1.28 RVU per child for public Health 

Unit B (non-signifiant). The mean RVU per child for restorative services varied 

between 4.20 RVU and 12.58 RVU (non-signifiant); the mean RVU per child for 

adjunctive services varied between 0.00 RVU and 0.1 3 RVU (non-signifiant). 

The difference in mean RVU per child for surgical and endodontic services for 
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Plan 3 across al1 public health units showed a statistically significant difference 

p=0.03 and 0.05 respectively, indicating that service provision did Vary regionally. 

Restorative services for Plan 3 showed a mean distribution between 4.20 

and 12.58 RVU per subject. The range of RVUs for restorative services was 

nearly three-fold, but separate investigation found that the majority of cases 

(80%) fell into a narrow range between the 6.03-6.58 RVU range. Thus, while the 

distribution had some outliers, the majority of cases were displaying similar 

RVUs. 

The range of RVUs for endodontic services for Plan 3 was also relatively 

large, but were quite small when compared to Plan 4. Their mean RVUs were 

also 28% smaller than the mean RVUs for Plan 4. Finally, surgical and adjunctive 

services for Plan 3 showed less variation. 
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Table 5.3. RVUs and Counts of Dentdl Services Provided to Children by Public 
Health Unit, Senrice Type and Plan 

-- 

The total mean RVUs per subject for Plan 4 varied between the public 

( ~ 7 0 )  

health unit areas, from 16.39 to 26.25. Diagnostic services had an almost two- 

foid variation across public health unit area in mean RVUs per subject: 1.39 to 

2.55. Preventive services displayed a similar pattern of having a small absolute 

1.10 
1.26 
2.00 
21.74 

Surgical 
Adjunctive 
Endodontic 
TOTAL 

59 
45 
63 
943 

0.89 
0.05 
1.45 
12.09 

62.25 
3.16 
101.5 

846.63 

52 
1 

43 
531 

77.0 
88.2 

139.73 
1521.95 
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mean difference but large relative mean difference (0.33-u.82), as did surgical 

semices (0.69-1.98). Adjunctive and restorative services had higher values and 

wider ranges ((0.62-3.20) and (9.13-20.21 ) respectively). Finally, endodontic had 

a small absolute and relative variation in mean RVU per subject (1.72-2.46). 

A weighted univariate analysis of total Plan 4 RVUs across the four public 

health units did not result in a statistically significant difference. A similar analysis 

comparing each service separately did result in statistically significant 

differences. Diagnostic services reported a p-value of 0.01 7. Preventive services 

displayed a p-value of 0.035; restorative services displayed a p-value of 0.044; 

surgical services exhibited a p-value of 0.005; adjunctive services presented a p- 

value of 0.009; and endodontic services reported a p-value of 0.017. No analysis 

was perforrned for diagnostic services as they were recorded in only one health 

unit. 

A comparison of each public health unit's mean RVUs per child for Plan 3 

versus Plan 4 shows that, on average, Plan 4 had RVU values 1.8 times as large 

as Plan 3. A comparison of senrice types showed that, on average, Plan 

4recorded 25.2 times as many adjunctive services as Plan 3 did. The smallest 

difference was with surgical senrices, where Plan 4 was only 1.2 times greater 

than Plan 3. It should also be noted that there was a higher mean amount of 

preventive services proposed in Plan 3 than offered in Plan 4. 

In addition to absolute differences in RVU means, there is also the issue 

of clinical differences. For example, h i l e  restoraüve services exhibited values 

that were large in absolute ternis (14.55-8.23=6.23), the relative mean difference 
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was not very large. Adjundive services reportecl a very small absolute mean 

difference, but this is still a large relative difference. Both of these types of 

differences may have clinical significance. When look at these results, it is 

therefore important to wnsider both the statistical and clinical importance of 

these differences. 

Stafistical Analyses 

Overall Differences Between Plans 

Table 5.4 shows the resuits of the paired t-test comparing the RVUs for Plan 

3 with Plan 4 for al1 subjects enmlled in the study. This analysis resulted in a 

statistically signifiant p-value of <.O01 (a=0.05). The results from this table offer 

an overview of the results based on of the recorded obsewations. 

Table 5.4. Comparison of Differences in Total RVUs for Plan 3 and Plan 4 

N 1 X Oiff. 1 SE 

It was deemed unnecessary to repeat this analysis with Plans 5 and 6 added 

to Plan 4 as this systematically increases the difference between the treatment 

recorded by the dental director and the treatment recorded by the private 

practitioner. This would only confirrn that care patterns Vary significantly between 

the two groups of dentists. 

Given that only one of the four public health units recorded diagnostic 

procedures, this analysis was repeated without diagnostic services, to determine 

whether their possible omission by dental directors made a difference in the 

a-value 
Plan 3 versus 
Plan 4 

70 -9.3 1 -34 <.O01 



Chapter 5 - Results Page 37 of 102 

overall picture. As can be seen in Table 5.5, the overali dMerence remained 

statistically significant, and the standard emr was quite similar. 

Table 5.5. Comparison of Differences in Total RVUs for Plan 3 and Plan 4 
(excluding Diagnostic services) 

Difference in Cam Patterns by Public Health Unit 

Tables 5.4 and 5.5 fail to acknowledge the reality that different public health 

Plan 3 versus 

units have different sample sites and probably have different care patterns that 

are not visible at this level of analysis. In order to remedy this, Table 5.6 displays 

N 

the values obtained when paired t-tests are performed using observations from 

only one public health unit at a time. For example for the t-test labeled above as 

X Diff. 

HU A, only observations from individuals whose response in the "regionn field 

70 , -7.57 

was 3 were included. It is very apparent here that the different public health units 

SE 

have very different sample sizes - the smallest one (for HU A) was 8, and the 

p-value 
1.38 

largest one (for HU 8) was 25. However, despite the different sample sites, al1 

<.O01 

public health units displayed p-values that were statistically significant (p~0.05)~ 

thereby showing that each individual public heaith unit showed a statistically 

significant difference in the care patterns proposed/perfomed by the dental 

directors and private practitioners within their public health unit. 
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Table 5.6. Cornparison of Total RVUs for Plan 3 and Plan 4 by Public Health Unit 

-- - 

Difference in Cam Patterns by Service Type 

It was established in Table 5.6 that each participating public health unit 

recorded a statistically significant difference in the care proposedlprovided in 

Plan 3 versus Plan 4. The next step was to determine whether al1 categories of 

care contributed to this difference, or whether some services did while others did 

not. In order to do this, the obsewations recorded for each subject and for each 

plan were divided into their respective service types. This then facilitated a 

cornparison of the paired difference between Plan 3 and Plan 4 for each subject 

within each service type individually. This was done for diagnostic, preventive, 

restorative, surgical, endodontic and adjunctive services. Table 5.7 illustrates the 

results of these paired t-tests. 

AH of the t-tests in Table 5.7 included al1 70 subjects, with the exception of 

the diagnostic test which only included the 14 subjects from public Health Unit O. 

This analysis was performed in this fashion as it would not have been correct to 

compare rnissing values in Plan 3 to present values in Plan 4. This wouîd have 

misrepresented the real difference in diagnostic services across al1 services. 

Restorative services showed statistical significance (p=<.O.OOl ), h i l e  the 

difference for surgical, endodontic and adjunctive services was not statistically 

significant (p>0.05). Diagnostic services also showed a statistical difference 

Plan 3 versus 
Plan 4 
HU A 
HU 8 
HU C 

* HU D 

N 

8 
25 
23 
14 

X Diff. 

-9.5 
-9.5 
-5.7 
-14.6 

SE 

3.5 
2.1 
2.4 
3.3 

p-value 

.O3 1 
<.O0 1 
.O24 

<.O01 
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(p<O.OOl), but, to reiterate, onIy one public heaith unit had values for diagnostic 

services in Plan 3. Preventive services also showed statistical significance 

(p=0.001), but the mean difference for this service group, unlike for al1 other 

service groups, was positive. This is because, on average, dental directors 

proposed more preventive sewices than private practitioners prescribed. 

Table 5.7. Cornparison of Total RVUs for Plan 3 and Plan 4 

General Linear Model Measuring Difference in Care Patterns as a Functian 
of Public Health Unit and Plan 

The next step was to analyse RVU as a function of both public health unit 

and Plan as shown in Table 5.8. The results showed that the public health unit 

had no statistically significant impact on the RVU value, but that the plan (and 

therefore provider) did. The F-value for the plan variable was also robust with a 

statistically significant value of c.001. The author also tested for an interaction, 

but removed the terni when it was detennined that this was not statistically 

Plan 3 versus 
Plan 4 
Diagnostic 
(HU D only) 
Preventive 
Restorative 
Surgical 
Endodontic 
Adiunctive 

significant. 

N 

14 

70 
70 
70 
70 
70 

p-value 

.O1 7 

<.O01 
<.O01 
A40 
.271 
-42 1 

X Diff 

-1 .O 

2.0 
-6.3 
4.2 
-0.5 
-0.5 

SE 

0.4 

0.5 
1 .O 
0.3 
0.5 
0.6 
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Table 5.8. Cornparison of Total RVUs by Plan and by Public Health Unit 

As discussed in the methods section, Iack of statistical significance does 

not necessarily imply lack of clinical significance. Based on the assumption that a 

Source 

Corrected Modei 
lntercept 
Plan 
Health Vnl  
Emr 
Total 

15% difference in the amount of care (quantified, in this case, with RVUs) is 

F 

12.4 
259.3 
43.3 

[ 2.0 

relevant, it appeared that ail of our services displayed a clinically significant 

Corrected Total 

Type III Sum of 
Squares 
81 14.6 

42575.0 
7 114.3 
1 000.3 

22167.4 
83986.0 

Sig. 

.O00 

.O00 

.O00 

.113 

difference. Table 5.9 shows that some services had smaller dflerences (for 

example, surgicat services with 24%), but other services had differences of the 

30282.0 

M 

4 
1 
1 

order of several magnitudes. 

Mean Square 

2028.6 
42575.0 
71 14.3 

Table 5.9. Difierence of Statistical and Clinical Significance of Service Groups 

1 39 1 

3 
135 
140 

1 1 for Plan 1 for Pian 1 Oifference 1 1 1 1 

333.4 
164.2 

Permntage 
Difierence 

Service 

Diagnostic 
Preven tive 
Restorative 
Surgical 
Adjunctive 
Endodontic 
ûverall 

Mean 
Value 

Mean 
Value 

Statistically 
Significant? 

Approximate 
Dollar 

3 
0.47 
1 .O1 
8.25 
0.89 
O .O5 
1.45 
12.09 

Clinically 
Significant? 

4 
2.18 
0.66 
14.55 
1.1 
1.26 
2.0 

21.74 

Per Patient 
$51.30 
$1 0.50 
$1 89.00 
$6.30 
$36.30 
$16.50 
$289.50 

363 
53 
76 
24 

2420 
38 
80 

Yes 
Yes 
Yes 
No 
No 
No 
Yes 

Yes 
Yes 
Yes 
Yes 
Yes 
Yes 

1 Yes 
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IV. DISCUSSION 

The primary purpose of this study was to determine whether there was a 

difference between the care proposed by dental directors exposed to continuing 

education in evidence-based guidelines in public health units and the care 

performed by dentists in the general population, for children in the CINOT 

program. The analysis showed that there was a clinically important and 

statistically significant difference in the care prescribed to the same individuals by 

the two study groups. 

Findings 

Overall Analysis 

As part of this study, it was determined that there was a statistically 

significant difference in the care proposed by dental directors and provided by 

private practitioners to children enrolled in the CINOT program. 

As was discussed in the analysis section, the overall analysis was 

performed twice - both with and without the inclusion of diagnostic services. This 

was done because three out of four participating dental directors failed to inciude 

diagnostic services as part of their proposed treatrnent plan, and the author was 

unable to obtain these data. It was not clear whether this omission was 

intentional or whether they had forgotten to include them. This involuntary 

omission may have been because they thought diagnostic services were part of 

the study enrollment process rather than part of the treatrnent plan. 
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In reality, this made no difference in ternis of whether the analysis 

remaineci statistically significant or not, but this possible difference needed to be 

acknowledged and addressed. 

ft should also be explained why, by the aforementioned rationale, 

preventive and adjunctive services (which also had overall values of zero in 

sorne public health units) were not removed from the overall model. The two 

service types should be addressed separately. 

Preventive services were not removed from the model because they were 

not emneously omitted by the dental director in public Health Unit D. The dental 

director of this public health unit was successfully contacted, and the author 

received confirmation that preventive services had not been proposed as part of 

the treatment plans for subjects assessed by dental directors in this particular 

public health unit. 

Adjunctiie services were also not omitted from the overall analysis as it is 

plausible that no adjunctive services were proposed as part of the dental 

directors' proposed treatment plans, because of their "adjunctive" or additional 

natute. It is likely that dental directors following ClNOT guidelines did not deem 

adjunctive services to be warranted under the auspices of "urgenr care. For this 

reason, adjunctive services were not removed from the overall analysis model. 

An additional comparison of the overall paired difference between Plan 3 

and Plan 4+5+6 was not required to demonstrate difference in patterns of care 

because the analysis of the overall paired difbrence between Plan 3 and Plan 4 

was already statistically significant, and adding Plans 5 and 6 to Plan 4 would 
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only increase the difference between patterns of care proposeci by the two 

groups of dentists for each subject. 

Using the aggregation of Plans 4, 5 and 6 in the overall analysis and in 

subsequent analyses would have allowed for a more cornplete grasp of the care 

that a private practitioner would provide under non-CINOT conditions. However, 

given that dental directors were expected to draw up their treatrnent plans while 

keeping in mind CINOT's limitations, a cornparison of the paired differences 

between Plan 3 and Plan 4+5+6 would have amplified the difference between the 

two plans and perhaps displayed statistically significant differences in specific 

services while a straight cornparison of the paired difference between plan 3 and 

plan 4 alone would not have. 

Analysis by Public Health Unit 

The analysis of the paired difierence between Plan 3 and Plan 4 stratified 

by public health unit showed that, despite the different sample sizes, the 

statistical significance seen in the overall analysis was replicated within each 

public health unit. The purpose of this analysis was to ensure that the overall 

results were not being overshadowed by the results from larger public health 

units while not displaying the results related to the public health units with smaller 

sarnple sizes. 

An issue related to this analysis is the range of RVUs within Plan 3. This is 

likely due to unstable variability related to the small sample site used in this 

study. It is quite possible that in a larger study, these values would be less 

scattered. 
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Analysis by Service 

The main reason for performing an analysis of the paired difference 

between Plan 3 and Plan 4 by service was discussed in the methods section but 

will be reiterated here. While the overall analysis and the analysis stratified by 

public health unit showed a statistically significant value for the paired differences 

between Plan 3 and Plan 4, it looked at an aggregate of al1 RVUs, not 

distinguishing between services. This analysis method did not acknowledge that 

very different services may have had very similar total RVUs. Therefore, it may 

have occurred that the difference between Plan 3 and Plan 4 for a particular 

subject (or overall) was small, but that the two plans being compared may have 

been comprised of very different service types. An analysis by service type 

controls for this. Furthemore, as was the case with public health units, certain 

services may be over represented in an overall or public health unit analysis. 

Performing an analysis by service ensures that the author was not comparing 

proverbial apples and oranges. 

The analysis by service type showed that only three of the six services 

recorded as part of this study showed a statistical significance. Diagnostic and 

restarative services showed a negative mean difference, which states that the 

mean per subject for these two services was higher in Plan 4 than in Plan 3. 

Conversely, Plan 3 had a larger mean difference for preventive services than 

Plan 4, which resulted in a positive mean difference. This means that, on 

average, dental directors proposed more preventive services than were 

performed by private practitioners. This may be the case because private 

practiiioners are aware that preventive services are routinely offered by public 
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health units and did not deem it necessary to record them while dental directors, 

because they operate within the public health units, deemed it important to 

include preventive services in their proposed treatment plan. 

A weighted univariate analysis comparing al1 services recorded in Plan 3 

by health unit was perforrned. It was noted that only surgical and endodontic 

services displayed a statistically significant difference. This could refiect 

differences in the dentists across the dinerent public health units (whether it be 

different dental schools, different ages or different years of graduation), or 

differences in patient populations (different needs, difierent ages), or both. 

A similar analysis was perfomed for al1 services in Plan 4. In the case of 

Plan 4, al1 services displayed a statistically significant difference. The reasons 

behind these ditferences could be the same as the ones discussed for Plan 3. 

However, given that no dentist information was available, it is impossible to come 

to a conclusion regarding the reason(s) behind these differences. 

The paired difference between Plan 3 and Plan 4 for surgical, endodontic 

and adjunctive services was not statistically significant. This may be because 

these services, especially surgical and endodontic, are the most straightforward 

procedures in dentistry, at Ieast in ternis of diagnosis. Either a tooth needs to be 

extracted, or it does not. This may, at least in part, explain the lack of a 

statistically significant paired difference for these services. 

Restorative services represented 68.1 % of ail RVUs in Plan 3, and 66.9% 

of al1 RVUs in Plan 4. This may largely explain the statistically significant 
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difference overall and at the public health unit level. Had no analysis by service 

been performed, this would not have been acknowledged. 

General Linear Model Analysis 

The general linear model analysis that was performed as part of this study 

wnfirmed the results seen in Our paired t-test analyses, namely that the public 

health unit did not contribute to the variation in the difference between Plan 3 and 

4, but that the plan did. The latter observation reiterates this study's finding that 

there was a statistically significant difference in the care prescribed for ClNOT 

children by dental directors and by private practitioners. 

As part of this analysis, an interaction terni was also included to determine 

whether the public health unit and plan interacted in any way. There was no 

statistically significant indication of this, therefore the difference reported can be 

assumed to be the result of the difference in treatment plan alone. It is possible 

that any of a number of factors (presented in the introduction and discussed at 

greater langth later on in this section) contributed to this difference, but 

detemining which factors and the extent to which they wntnbuted cannot be 

achieved in this study due to the limited variables collected. 

Clinical Significance of Findings 

As discussed in the methods section, after discussion with different 

epiderniologists, a difference of 15% between Plan 3 and Plan 4 was used to 

detemine clinicai significance. 

In the case of this study, and more particularly in the case of the different 

service types that were analysed, al1 services displayed a clinically significant 

difference. But what does this tell us? It tells us that there is a difFerence in RVUs 
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of more than 15% between the treatment plans devised by the dental directon 

and the private practitioners. The question becomes, which of these proposed 

patterns of care is more appropriate? 

There is evidence that dental directors knew what they were doing. All of 

them had followed extensive training in evidence-based are, and were very 

familiar with the population under study and their needs. Based on this 

information, it would be appropriate to state that there was a clinically significant 

difference in the care proposed by dental directors exposed to continuing 

education in evidence-bas& guidelines and the care provided by private 

practitioners. 

In financial terrns, some services showed differences that translated into 

small dollar values. For example, surgical services, on average, showed a dollar 

value difference of only $6.30 per child. However, other services showed, on 

average, as much as an $189.00 difference per child. 

Overall, these clinically significant differences resulted, on average, in a 

difference in care costs of approximately $289.50. Multiplied by the number of 

children enrolled in this study, the difference in care resulted in an additional 

financial burden on the municipalities of $20,265. 

lt cannot be challenged that these clinical differences are obvious and are 

important. Howevsr, being aware of these differences would be more useful if the 

factors causing them could be determined. But, as discussed previously, it is not 

possible in the present study to determine the factors that would contribute to this 

clinical significance. Nonetheless, the dollar value of these differences puts into 
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perspective what has been thus far a theoretical discussion of differences in 

dental care provision. 

Although it is beyond the scope of this study, some research should be 

pursued in the hopes of identifying what constitutes a clinically significant 

difference in dental care. This could be achieved by surveying experts as well as 

practitioners in the field and using the results of this survey to corne to a 

conclusion on what would wnstitute a clinically significant difference in dental 

care. This would better allow future researchers to rneasure their clinical 

outcomes in tems of clinical significance. 

Limitations of This Study 

Although these results demonstrate a clear difference in Gare provision 

between dental directors and private practitioners who treat ClNOT children, this 

study has a number of validity issues and limitations. The next sections will deal 

with intemal validity, extemal validity, content limitations, and lagistical issues 

related to this study. 

lntemal Validity 

This study determined that there is a statistically significant difference 

between the two paired treatment plans. However, there are some issues relating 

to intemal validity that may mitigate the results that have ken discussed. 

Recniitment issues must be examined in considering the intemal validity 

within this study, both in temis of the subjects who were recniited, as well as the 

dentists who perfomed care on them. With respect to the subjects, given that 

families were discouraged by private practitioners from enrolling their children in 
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this study, it is possible that the chiidren enrolled within the study are not 

representative of the general CINOT population. However, although the recruited 

subjects were a small, very specific group, there is no reason to believe that this 

would bias the issue of difference between the two groups of dentists, although it 

might perhaps affect the absolute amount of services prescribed. 

In addition to this, the private practitioners who agreed to participate in this 

study may also be different from the dentists who did not agree to participate. It is 

possible that their age is difierent, that their amount of experience is different, 

that they work in different sized practices, or perhaps practice in different 

geographic regions than non-participating dentists providing care to ClNOT 

children. This being said, it is very likely that even if there was some difference, 

the dentists who did agree to participate are likely to be those who think that they 

are providing good and appropriate are,  otherwise they would not have 

participated. In other words, if this is the case, then the difference seen in this 

study would likely have been larger if we had included non-participating dentists 

who, by the above-mentioned rationale, might have offered care which would 

differ even more from the dental directors' plans. 

No infomation on the participating dentists and no infomation other than 

the gender (and in some instances, age) of the subjects was received from the 

public health units. Therefore, attempting to determine whether the 

characteristics of the enrolled subjects and participating dentists pool were 

different cannot be achieved. However, there are reasons to believe that any 

differences do not necessarily compromise the intemal validity of the study, as 
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outlined above. At the same time, the fact that these results may not be 

representative of the treatment received by al1 the children enrolled in ClNOT 

needs to be considered in interpreting this study. 

External Validity 

It is questionable whether the resuits seen in this study could be applied to 

the larger context of Ontario dental patients for a nurnber of reasons. These 

include: the namw age range of subjects in this study, the similar socio- 

economic status of the subjects, and the urgent need of these subjects. If this 

study were to be performed across the general population of Ontario, the study 

population would change substantially: the age range of the subjects would 

increase from 0-13 to O until death, al! incorne brackets would be represented, 

and the dental Gare needs would Vary from ni1 to extensive. In no way would this 

study's population be comparable to the general population. The broader 

population would undoubtedly see large ranges, and practice patterns would 

certainly ernerge. The literature supports the argument that there is substantial 

variation in the treatments offered by dentists in the general population (Bader 8 

Shugars, 1995; MacDonald, 1998), but that is not sufficient to state that this 

study would be successfully reproducible in the general Ontario population. 

This does not affect the relevance of findings for the ClNOT population 

used as part of this study. Furthemiore, ClNOT children tend to have very 

defined needs - urgent care - which should display less variation than the care 

that would be offered in the general population. The needs of 70 children al1 

requiring urgent dental care will undoubtedly be more similar than the care of a 
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much larger population of individuals with needs varying from no needs to 

extreme needs. Therefore, it is likely that the variations seen in this study are 

more conservative than the ones that would be seen in the general population. 

Content Limitations of This Study 

In addition to the intemal and extemal validity issues, a number of factors 

that could potentially contribute to the variation seen here were introduced in the 

first chapter and will be discussed at more length here M i n  the context of this 

study's results. 

Payment Scheme 

As mentioned in the introduction, Hazelkom and numerous other 

researchers found that patients treated under a feefor-service scheme were 

offered more care than patients treated under a capitation or salary payment 

scheme. These researchers' findings are interesting to us if this study is put 

within a payment scherne context. The dentists who performed care on the 

ClNOT children were al1 working on a fee-for-service basis - each procedure was 

recorded and reimbursed according to a percentage of ODA payment guidelines. 

Fee-for-service is the usual practice in Ontario. What is unusual is that the dental 

directors who independently developed treatment plans for this study's subjects 

were not being paid on a fee-for-service basis. They were salaried employees of 

the public health unit with which they were affiliated. 

What Hazelkom and his colleagues have found in dentistry, and what 

others have also found in medicine (Renaud et al., 1980), is that "delivering 

treatment by a prepayment system is less expensive than delivering treatment by 
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a fee-for service system." (Hazelkorn, 1985). This is because, according to 

Robinson (2001), "a piece rate induces the agent to increase the quant i  of 

services pmvided beyond the minimum necessary to achieve the principal's 

goal." 

However, a commentary on capitation that appeared in the New England 

Journal of Medicine (Pearson et al., 1998) resulted in a number of letters 

criticising the paper and the capitation system of payment itself. One letter went 

as far as to state that "capitation is intrinsically unethical because it creates 

incentives which can transfomi the physician from the patient's advocate to the 

patient's adversary." (Ro bbins, 1999). 

In 1996, Hazelkom pushed his capitation versus fee-for-service argument 

further by comparing these two groups to a third group who were part of an 

independent practice association (PA)  (Hazelkom et al., 1996). What 

characterized dentists who were part of PAS is that they were able to charge w- 

payments beyond the basic services covered by their patients' insurance. This is 

similar to the practices of some of the dentists who performed care on the ClNOT 

children. In addition to charging ClNOT for care covered by the program (Plan 4), 

they performed additional care that was paid for separately by the parent (Plan 

5). Hazelkorn found that dentists enrolled in lPAs provided even more than their 

fee-for-service counterparts who, in turn, provided more than dentists paid under 

capitation systems. 

Consequently, this body of literature brings to light the possibiiii that the 

paired differences in the care proposedlprescribed by dental directors cornpareâ 
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to private practiüoners may be influenced by the method in which they were paid, 

rather than by their skills and knowledge alone. 

Dentists providing care under ClNOT at the time of the study were 

reimbursed at a rate of 75% of the ODAs recomrnended fee. It is conceivable 

that dentists who are being paid 75% of what their wlleagues are being paid for 

sirnilar procedures (i.e. what they woutd be able to charge for non-CINOT 

patients) would try to compensate for this by increasing the arnount of services 

they provide. This practice is also known as creating "supplier-induced demand" 

(Evans, 1974). Dental directors, on the other hand, because of their salarieci 

status and because of the hypothetical nature of their treatment plans, would 

reap no financial benefit from offering additional care. 

Under less theoretical conditions, it is conceiva ble that dental directors, 

because of their salaried status, would not have any incentive to offer the best 

care, but would be interested in offering minimal a r e  because of the rack of 

financial incentive to provide moretbetter care (Gosden, 1999). Robinson (2001 ) 

believes that "salary undermines productivity, condones on-the-job leisure and 

fosters a bureaucratie mentality in which every procedure is someone else's 

problem." (Robinson, 2001). Again, though, this did not apply to the results in this 

study, as personally treating the chikhen was never an option for the public 

health unit dental directors. 

However, the reverse could also be true. Because they are not in a 

position wtiere offering differential care would result in differential income, it can 

be argued that dental directors would prescribe only the best care they muld to 
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al1 of their patients because it would not impact on their financial retums. The 

latter argument has been documented with respect to medical care in Montreal, 

Quebec by Renaud et al., who state that "physicians practicing in the 

govemment-funded clinics spent more time with their patients, took better 

histories, were more thorough in investigating the patients' complaints, and 

prescribed less medication that those in the fee-for-service practices." (Renaud 

et al., 1980). 

As reiterated above, the dental directors in this study were required to 

make "theoretical" treatment plans. Because their treatment plans were not 

designed to be executed, it is more likely that the dental directors recorded what 

they really thought was necessary rather than what they thought they should 

offer within the limits set out by k ing  a salaried provider. 

There are advantages and disadvantages associated with al1 foms of 

remuneration. Aceording to Robinson (2001), "It tums out that 2 of the four most 

important dimensions of physician performance are well served by piece-rate 

payrnent, which explains the persistence of fee-for-senrice; the other 2 are poorly 

served by piece rates, and hence explain ttie rise of capitation." He classifies 

these four dimensions as: 

1 - Physician productivity and patient service: feefor-service encourages 

physicians to work long hours and see as many patients as possible. 

Remuneration through a capitation method would not be conducive to 

successfully promoting this type of professional style. 
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2 - Risk acceptance: fee-for-service rewards physicians who take on sicker 

patients as part of their patient ioad. Sicker patients often corne wtth more 

numerous and more challenging problems which, in tum, often require more and 

longer medical attention. These patients are more likely to benefit from 'goodn 

c m  if their doctor is being rewarded for it than if helshe is not. 

3 - Efficiency and appmpnate scope of practice: fee-for-service, althuugh it 

undoubtedly benefrts those who need more extensive c m ,  also leads to the 

over-prescribing of care, not necessarily because it is needed, but rather 

because it means more money to the provider. In this respect, capitation is 

beiter. 

4 - Cmperation and evidence-based medicine: fee-for-service is not conducive 

to providingipracticing evidence-based tare. As stated by Robinson (200 1 ), 

"Phpicians should be encouraged.. .to adopt evidence based best practices.. . 

fee-for-service is counter productive [ta this]." 

There may be some validity in the argument that some of the treatment 

variation seen as part of this study may be the result of differences in 

remuneration scheme. This could certainly explain the fact that pflvate 

practitioners, overaH, perfomed approximately t -8 times as much restorative 

care as was proposeci by the dental directors. This statistically significant 

difference translates into an additional 442 RVUs of care divided across 70 

subjects - this equals an additional 6.3 RVUs per subject in restorative care 

alone! 
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In addition to this, the records for Plan 5 and 6 show that if the subjects 

had been otherwise insured, that the dentists would likely have performed an 

average of 5.2 additional RVUs per subject. The author believes that this alone 

solidifies the belief that private pracütioners may have responded to financial 

incentives when providing care to ClNOT children. 

As was mentioned eadier, it is known that the dental directors who 

participated in this study received education in evidence-based care; some of the 

dental directors were even involved in the preparation and dissemination of 

evidence-based guidelines. ConsequentIy, it is safe to say that, at least to some 

extent, dental directors performed some evidence-based care. 

A Cochrane review of different systems of payment in medical settings 

(Gosden et al., 2001) assessed studies comparing different payment methods. 

Despite an impressive body of literature (332 articles were reviewed by the 

authors), only 4 studies - 2 randornized control trials and 2 before and after - 
were selected. Their review showed that Yhere is some evidence to suggest that 

the quantity of primary care servicer provided by PCPs [primary care providers] 

under [fee-for-sewice] payment was higher than that provided by capitated and 

salaried PCPs." 

Assuming that different payment structures have impacted on the care 

patterns described in the results, what can be done to control this in future 

studies? In studies aimed at assessing the impact of factors other then payment, 

it would be necessary to have both the dental directors and the private 

practiiioners compensated in a similar fashion so as to ensure that different 
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remuneration methods did not alter the magnitude or direction of the reported 

variation. Doing so would seek to ensure that difierences in care were the result 

of differences in other factors. 

Dentist Age/Year of Graduation 

If identifies for the dental directors and dentists M o  proposedlperformed 

care for ClNOT children had been available for this study, the author would have 

been able to determine: 1 ) whether there was a significant difference in the 

agelyear of graduation of dental directors and participating private practitioners; 

and 2) whether there was a difference in the agelyear of graduation of 

participating and non-participating private practitioners. This would have helped 

the author determine whether these two factors contributed to the variation that 

was reported in this study, as well as determine whether participating and non- 

participating dentists were indeed different in a way that would jeopardize the 

external validity of this study. One of the reasons the author was not given 

identrfying information is because the number of participants in this study was 

quite small and getting access to these identifiers would have resulted in the 

identification of dentists who agreed to participate provided that their participation 

would be anonymous. 

Location of üentist's Training 

Again, as with the previous variation factor, this information was not 

available as part of this study and is only speculative. Because no information 

was available on the dentists involved in this study, it is impossible for us to 

determine whether this would have any impact on the difference recorded in this 

study. 
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Surgical Signatures 

As discussed in the introduction, surgical signatures are specific to each 

health care professional. They can be related to other sources of variation such 

as a dentist's age, location of training and skill. However, while some of the other 

factors could potentially cause variation across al1 service types, surgical 

signatures apply to specific procedures. In other words, if one of the private 

practitioners performed his extractions with more anaesthetic thon one of the 

dental directors proposed to, then there would be a larger difierence in the paired 

RVU for the practitiiner's patient than might have been rewrded if the subject 

had been treated by another private practitioner with a different surgical 

signature. Again, unfortunately, it is impossible to judge the extent to which this 

may have contributed to the variation in this study, but it should be mentioned as 

a possible cause of variation. 

Geographylûentist:Patient Ratio 

The place of residence of a subject may have influenced the dentist 

helshe chose to receive treatment fmm. As reported by Locker and Clarke 

(1 999), the location of an individual's place of residence rnay influence the 

number of dentists in hisher geographic vicinity which, in tum, may influence the 

amount and type of care helshe receives. Again, no location information beyond 

health unit was available on either the dentists or the subjects, so it is not 

possible to detemine whether this had any or how much influence on the 

variation reported in this study. One may speculate that in some of the more 

urban regions, it is possible that the care that was given by the private 

practitioners was influenœd by geography - namely, that in more urban areas, 
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there is a higher concentration of dentists and therefore fewer patients per 

practitioner. This can lead to provider-induced demand. This also relates to the 

possible variation related to dentistpatient ratios reported by Main et al. (1997b). 

Talent/Skill of Dentist 

Another possible explanation that has not been proposed in the literature 

is that only less expensive and less talented dentists will take on ClNOT patients. 

This theory is being proposed as CINOT only reimburses approximately 75% of 

the ODA's remmmended fees for specific pmcedures. However, such a theory is 

difficult to quantify and measure and will not be confimed or denied with the 

lirnited number of variables offered in this study. 

In summary, there are, as demonstrated above, a number of factors that 

may influence the volume and intensity of setvices offered and will contribute to 

the differences seen in the treatment proposedlprovided by the two groups of 

dentists in this study. There is a body of evidence that has begun elucidating 

which of these factors actually contribute, but further research needs to be 

undertaken to determine the extent and importance of these factors in explaining 

the variation seen in this and other study populations. 

Logistical Issues in Conducthtg this Study 

Part of being involved in the implementation and running of a study is that 

logistical issues and limitations of the study and of its design are identified. A 

particularly important limitation with this study was the lack of available 

information to ascertain some of the factors mat may have contributed to the 
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reported variation. Ideally, additional variables based on the variation factors 

discussed above would have been included in the study design. Appendix G lists 

these variables. 

As part of this discussion, it is also important to include an overview of the 

other logistical issues related to this study, especially if further research is to 

result from these findings. 

Recruitment Issues 

Upon implementation of this study, numerous private practitioners 

expressed wncems about this study and what it was hoping to achieve. Phone 

calls were made by private practitioners to the Dean of the Faculty of Dentistry 

and to other individuals questioning the appropriateness of this study. 

Undoubtedly as a consequence of this, the enrollment of subjects and the 

collection of data was tedious and slow. The recnritment problems enwuntered 

here were not due to the number of patients enrolled in the ClNOT program - in 

1999,2,356,400 children were eligible to receive CINOT care if their parents 

indicated financial need. Of these children, 22,039 children filed ClNOT treatment 

requests, or approximately 1% of the eligible population (Main, 2001). The 

problem was a different one - dentists in the study populations felt that they were 

being scnitinized and that their skills and work were being tested. In one of the 

public health units, dentists made a concerted effort to hinder the progression of 

the study in varied ways, including not responding to requests for treatment 

information, not sending in requested radiographs, andlor by discouraging 

parents from participating. Dental directors attempted to recruit a much larger 



Chapter 6 - Discussion Page 61 of 102 

number of subjects than was enrolled, but were unsuccessful due to the reasons 

mentioned above. 

Despite private practitioners' concems, this was not a study designed to 

point fingers at specific dentists and their work. Rather, the purpose of this study 

was to detemine whether there were differences in the c m  provision 

recommended by public health unit dental directors exposed ta mntinuing 

education in evidence-based guidelines and that provided by private practitioners 

treating children enrolled in CINOT. 

Unfortunately, this point was not properly made to or at least was not 

satisfactory to dentists practicing in the catchment areas served by the public 

health units and this is evident when looking at the total number of enrolled 

subjects. The initial protocol called for 120 subjects -the recruitment was ended 

at the end of the study period, shy of 50 subjects. 

Larger-Scale Study 

Given that this study is a small study, some additional questions present 

themselves, including: is a larger-sale study feasible, worthwhile, and how 

reproducible would the results from this study be? This is a multi-dimensional 

question that needs to be addressed as part of this discussion. 

In tems of reproducibility, this study targeted a very specific group of 

subjects - patients enrolled within the ClNOT program. These individuals al1 

required urgent dental care, families of al1 enrolled subjects deemed dental care 

to be a financial strain, al1 were from Ontario, and al1 were between the ages of 3 

and 13. If a province-wide study were perfomed involving ClNOT patients, 



Chapter 6 - Discussion Page 62 of 102 

reproducibility could be an issue given that the author was not able to determine 

whether the private practitioners who participated in this study were in sorne way 

different from the private practitioners who did not participate, nor was the author 

able to determine whether there was a difference between enrolled and 

unenrolled ClNOT children. 

Intemal validity is only one factor that may influence the success of a 

sirnilar, yei larger study. If this study were performed outside of the context of the 

ClNOT program, reproducibility could also be an important issue as the subjects 

in this study were atypical - they were poorer than the general population; al1 

were young and had specific nseds related to their age and socio-econornic 

status. They were also treated by dentists who for whatever reason were willing 

to treat CINOT children despite being reimbursed at only 75% of the ODA fee 

schedule. Their treatment patterns are not necessarily representative of the 

general dentist population in Ontario. One purpose of a largescale study would 

be to ascertain the reproducibility of these findings. Cleariy, that a larger study 

which would include the general population would not necessarily result in the 

reproduction of these results. 

Irrespective of the reproducibility issues relating to this study, would a 

large-sale study with the sarne design as this study be worthwhile? It does not 

appear that it would be. This study was successful at determining that there were 

both clinically important and statistically signifiant differences between the care 

provided by the dental directors and private practitioners to a very specific sub- 

population of Ontario patients. This study gives us limited insight into what may 
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have caused these difierences. A larger study with the same population would 

likely reinforce this study's findings, but the author does not believe that would be 

worthwhile for three reasons - 1) the differences were large and clinically 

important and the t-tests were robust and make us confident that the results 

would not be different had the study population been larger; 2) this study as it 

was designed offers no insight into what factors were involved in the reported 

variation; and 3) the intemal and extemal validity issues discussed earlier would 

likely continue to apply. 

Future Research 

To follow up the findings of this study, it would be valuable to conduct a 

full-scale prospective cohort study using a similar population of subjects but that 

would also look at the factors that could contribute to this variation. The present 

study would serve the purpose of supplying the necessary values needed to 

calculate the required power for a full-scale study. Appendix G includes a list of 

variables that should be collected in such a study, based on the Iiterature already 

discussed. 

In addition to the variables that should be collected, there are a number of 

other issues involved in performing a full-scale study. 

One of the most important hindrances in enrolling patients in this was that 

dentists in the general population were under the impression that their specific 

care patterns were being analysed and criticized. Better communication with the 

general dentists, letting them know the objectives of the study, informing them on 

the results of this study, and emphasiu'ng that the full-scale study looks at 
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dentists as a group rather than as individuals would hopefully help increase 

enrollment in this study. This could pehaps be done in the form of a letter 

subrnitted to the ODA newsletter, as well as by establishing personal contact with 

the potential participant dentists. This may be very labour-intensive, but could be 

necessary to avoid recruitment issues. Much of the reticence expressed by 

dentists in this study may have been the result of the flawed belief that each 

dentist's treatment plan would be looked at individually. The way the study was 

designed, and the way the analysis was conducted meant looking at alt 

participating dentists within a public health unit as a group. Arguably, public 

healt h units with more participating dentists provided more confidentiality than 

public heaith units with fewer participating dentists. However, it was still not 

possible for the mearchers to identrfy specific dentists even in the health unit 

with the smallest sample size. 

A study with a similar structure as ours, but with a study population that 

was more representative of the general population would make sense. However, 

aithough this coutd gave the power and variables required to conclusively 

determine the amount of variation resulting fmm the aforementioned factors, it 

would nat address the possible care provision issues related to differential 

payment schemes. 

A larger study would have to contrai for payment scherne if the impact of 

other factors was to be measured. Perhaps a shidy structure sirnilar to the one 

used by MacDonald (1 998) would be appropriate, where dHerent test subjects 

could ask for treatment plans frotn different general dentists and then the 
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researchers could compare the treatment plans based on al1 of the availabk 

variables. This would control for payrnent scherne as al1 dentists would be 

remunerated in the same fashion. 

Obviously, dentists would need to be willing to participate in orâer to use 

this treatment information, but at least this study would allow measurement of the 

effect of the different variation factors as well as whether there indeed was a 

difference between participating and non-participating dentists. 

Realistically, however, the author believes, based on her experience, that 

this type of study would be difficult to successfully wmplete, even with better 

communication with dentists in the general population. Therefore, recruitment 

issues could severely limit the success of this or other future studies requiring 

dentist participation. 

Policy Implications 

While this study showed significant variation in the care proposed by 

dental directors and prescribed by private practitioners, the extemal validity 

issues and lack of insight into what factors wntributed to the variation limas 

certainty about the policy impacts of these findings. On the other hand, this study 

did bring to light issues that, if replicated in further research, could be of 

importance to the policies administered by universities, self-reguiating boards, 

and dentists. 

Educational Policy Issues 

If the variation factors, such as access to continuing education and 

evidence-based education, discussed in the literature are conclusively shown by 
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further research to have such an important impact on quality of care, it will be 

critical that policy makers and university boards continue to push towards more 

stringent undergraduate and post-graduation evidence-based education 

requirements. Although some provinces such as Ontario have implemented 

mandatory continuing dental education (Leake, 2001a), health professionats, 

including dentists, tend to be overwhelmed by the sheer volume of literature, 

often do not know how to extract what is of value to them (Anonymous, 1994; 

Deahl, 1999; Bero et al. 1998; Lomas, 1991; Lomas et al., 1989; Oxman et al., 

1995; Davis et al., 1995; Soumerai et al., 1989) and, if they read it, are slow and 

reticent to adopt it (Niedennann and Badinovac, 1999). How much of the 

difference seen in this study is due to training or other factors? We cannot be 

sure but, because it is these boards that are responsible for these individuals 

once their university training is camplete, the onus should be on them to adopt a 

more stringent post-graduation standard and enforce it (Bero et al., 1998). 

The onus is currently on and will also continue to be on university 

programs to educate their students on the importance of keeping up to date on 

the literature, and to embrace continuing education programs. While it is often 

difficult to reach and modi@ the behaviours of former graduates, there is an 

important and precious opportunity to reach the graduates of the future. This may 

require that efforts be made in the realm of curriculum development and 

implementation, but it can be a worthwhile endeavour, both in terms of population 

health as well as tax dollar saving. 
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However, considerations of changing policy should not end here. The 

relationships between continuing education and clinical outcornes have been 

established by some (Main et al., 1997a; Main et al., 1997b), and some of the 

difference in the proposed and provided care in this study might have been the 

result of this factor. This relationship could-be emphasized by encouraging the 

periodic recertification of dentists. Certain groups such as the Pew Health 

Professions Commission have been pushing towards mandatory recertification of 

health care practitioners in order to ensure the health and well-being of patients 

(Finocchio et al., 1995). They argue that "...the state grants a license based on 

the individual's demonstrated command of the profession's relevant body of 

knowledge and fuifiIlment of entry requirements . . . The credential eamed at the 

beginning of a career may have little direct relationship to skills used and 

required later in practice." (Finocchio et al., 1995). This, in tum, is related to a 

number of potential variation factors, including age of practitioner, year of 

graduation, talent and skill of dentist, and surgical signatures. 

The issue of recertification is not an easy one to approach and is beyond 

the sape of this study. There are many levels on which this issue needs to be 

contemplated and numerous different interest groups need to be represented, 

including the practitioners themselves. 

Policy Issues Related to CINO1 Payment Scheme 

It is also clear when looking at these results that a closer look needs to be 

taken at CINOT. 00th pnvate practitioners and dental directors were 

proposingiproviding what they deemed to be required, within CINOT guidelines. 

Then why were there such important differences in the services recorded by 
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dental directors and private practiiioners? Although this study did not determine 

what are al1 the contributing factors nor the importance of each individuai factor, 

this study did determine that practicing dentists in this study did not always 

perform care that was consistent with the care that was proposed by dental 

directors. Beyond the implications of failing to offer our children the best available 

care which, in a country such as Canada, is unacceptable, there lies the problem 

of poorly used taxpayer money. Healthcare is wnstantly the target of taxpayer 

fury, especially in Ontario's current political climate. Although health dollars have 

recently increased, health care is still often seen as underfunded. This reality 

makes policy leniency such as the one identified with ClNOT rather problematic. 

f his is compounded with the fact that ClNOT financing is a municipal burden. 

Shouldn't every effort be made to ensure optimal efkiency of spending? 

Realistically, the current ClNOT payment scheme as it exists offers the 

dentists sufficient leniency to charge for procedures that are arguably not 

necessary. Establishing a cost-effective method of payment for dentists 

providing care to ClNOT patients is a thin line to walk, since it was established 

earlier that payment scheme can dictate the level and quality of work that is 

offered to patients. From a purely financial point of view, a capitation system 

would be most financially viable and would likely work in larger centres where the 

dentists have fewer patients than in smaller centres and are Iooking to recniit 

additional ones. However, in smaller centers where dentists have sufficient 

patient populations to suit their practices' needs, this system might not work. 

An alternate payment system could be a mixed system where certain 
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services such as surgical senrices (that showed no significant differences 

between Plan 3 and Plan 4) could be paid on a fee-for-service basis inaddition to 

a capitation fee for al1 other procedures. It is possible that this wuld reduce the 

costs incurred in the Cl NOT program and allow these funds to be redirected into 

other areas of the dental heaith program where they wuld be better used. 

Needless to Say, this proposal would require a study of its own in order to 

ascertain dentist participation and to determine whether this genuinely results in 

reduced costs or not. 
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V. CONCLUSIONS 

This study has permitted us to confirm the hypothesis that there is a 

statistically significant difference in the care proposed by salaried dental directors 

and by dentists in the general population, for the same patients and based on the 

same diagnostic information. At the same time, the study design did not include 

the information necessary to examine the factors which might be responsible for 

these differences. It is therefore recommended that further research be 

undertaken to address these factors. 

Further Research Recommendations 

- A larger study that attempts to look at the extent to which different potential 

variation factors contribute to a difference in the treatment 

proposedlprovided to children in the ClNOT program. 

- It is also important to encourage more randomized contml and cohort studies 

into the impact of different types of payment schemes on dental care 

treatment. As was discussed, there is a large volume of studies looking at 

this issue, but there are too few strong studies available to conclusively 

comment on the impact of this topic on the results of this study and on the 

q u a l i  of dental health care in general. 

- Surveying experts and clinicians in the field to determine what is considered 

to be a clinicatly significant difference in dental care provision, along with 

efforts to confirm this by measuring treatment outcome differences. 

- Efforts must be made to inform dentists of research projects and offer them 

an avenue for discussion, especially when their participation is required. An 
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important hindrance in subject recruitment for this study was the misgivings 

held by dentists as to the purpose of this study and its goals. Establishing 

dialogue is encouraged and recommended in order to ensure the success of 

Mure research projects with this professional group. 

Other Recommendations 

- The subjects of evidence-based care in dental cumcula, continuing 

education, and recertification are far from k ing  exhausted. These are three 

important areas that need to be addressed further as there is evidence of 

their impact on the quality of dental heaitii care. This study does not daim to 

offer answers to the questions sumunding these areas, but hopefully may 

contribute to and encourage future discussion. 

- Related to payment scheme issues is the issue of whether ClNOT dollars 

are being used in an efficient manner. The purpose of this study was not to 

test this, but hopefully offers evidence that will be used in further research in 

this area. 

- Finally, the author recommends that the results of this study be disseminated 

to encourage discussion and refonn in dental health care and education, 

both in Canada and abroad. 
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Amendix A - ClNOT Care Decision Tree 
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Amendix 6 - Demoaranhic and Oral Health Backaround on Partichatinq 
Public Health Units 

CINOT is a program that is offered by al1 health units to individuals 

residing within their catchment areas. For the purpose of this study, subjects 

were recruited and enrolled from four health units: 

Durham 

r Haliburton Kawartha Pine-Ridge 

r Simwe 

York 

It should be noted here that although demographic information is given in this 

section, the participating health units will subsequently be referred to as A, 0,  C 

and D to assure the wnfidentiality of participating subjects, dentists and health 

units. 

Demographics 

All of these health units are located in the Central East part of Ontario. It 

should be noted that the region wvered by the Haliburton Kawartha Pine-Ridge 

Health Unit is referred to as "Northumberlandn in the Canadian census. In 

accordance with this, HKPR will be referred to as Northumberland in this section 

that deals primarily with census data. 

Populations in the catchment areas for these four different health units 

varied substantially. According to the 1996 census, Northumberland had a 

population of just under 82,000 residents while York had neariy 600,000 

residents (Statcan, 1999a, 1999b). Most of these regions showed substantial 
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population growth in the five years between the 1991 and the 1996 Statistics 

Canada censuses. The notable exception was the Northumberland region with a 

more modest population increase of 4.6% (Table 6.1). 

Table B.1. Demographic Overview of Participating Regions (Statistics Canada, 
1999a, 1999b 

Total Population 
1996 
Total Population 
1991 
Percentage 
Change 
% of Total 15 
years+ 
population with a 
minimum of a SS 
Diploma 
Total lncome 
~$10,000 
$1 0,000-29,999 
$30,000-49,999 
$50,00069,999 
>--$70,000 
Prevalence of 
low income 
famil# 
Population O -14 
Percentage 
Female (6-14) 
0-14 as 
Percentage of 
Total Population 

Ail health unit catchment areas showed a slightly higher number of males 

than females aged between the ages of O and 14 (the lowest was in 

Northumberland with 51 .O% and the highest was in Durham with 52.1%). 

Durham 
458,616 

Low-income farnily is defined by Statistics Canada as 'A family with an income below the cutoff 
is counted as low incorne." (Cotton, 2001). The cutoff is called a 'low income cutilff which is 
calculated by Statistics Canada. lt does not take into consideration a famiiy's power of purchase - 
it is based exclusively on a famiiy's More-tax incorne. 

Northumberland 
8 1,792 

Sim me 
329,865 

York 
592,445 
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As seen in Table 6.1, the demography of these regions was quite diverse. 

The incidence of low family income in Northumberland was 9.8% (the lowest in 

the four participating health units). However, York had a higher percentage of 

individuals aged 15 and older who had achieved a minimum of an Ontario 

Secondary School Diploma than the other regions, yet also had a higher 

occurrence of low family income (1 1.5%) than Northumberland or Simcoe. There 

was evidence of income disparity in regions such as Durham, which had both 

highest prevalence of low family income and the largest population proportion 

with an annual income of above $70,000. The three remaining health unit areas 

had more modest incomes, with the majority of their populations reporting annual 

incomes of between $10,000 and $50,000. 

It should be noted that despite having a srnaller percentage of individuais 

with a minimum of a secondary schaol diploma than in York region, a higher 

percentage of individuals in Durham had an income of greater than $30,000. 

This may be the result of highly paid jobs in factories such as the General Motors 

factory in Durham - many factory jobs do not have high educational criteria but 

tend to pay well. It is possible that this would skew expected results. 

Based on their demographic differences, it becomes apparent that the 

different health units had different needs and different volumes of cases, 

depending on the socio-economic status of their catchment area. However, the 

needs that ClNOT caters to are standardized acmss the province, which means 

that although the volumes may Vary from health unit to health unit, the needs 

themselves are rnost likely to be similar as al1 cases are deemed to be urgent 
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cases, and al1 are from the same income bracket. However, there may be some 

variation between health units related to the severity of cases, which warrants a 

macro-level analysis. 

Oral Health Status (79934994) 

An overview of the dental health status of the participating health units is 

wamnted in a study where four different health units are put together in the 

hopes of drawing general conclusions about the differences in arnount and type 

of care offered to ClNOT children by private practitioners relative to the amount 

and type of care proposed by dental directors trained in evidence-based are. 

The data are collected by the Ontario Ministry of Health and Long-Tem Care 

(fomerly the Ontario Ministry of Health (OMH)) as part of the province's 

mandatory programs. All of these data are collected by each health unit following 

a province-wide ministry protowl in order to ensure a consistent standard. These 

data are entered into a province-wide database, from which information on the 

oral health status of the health units participating in this study has been 

extracted . 

The first indicator that was looked at was the percentage of individuals 

within each health unit who were eligible for ClNOT care. These numbers do not 

take into account financial eligibility, as these data are not collected. 

Consequently, the percentage of the total population eligible for ClNOT based on 

the need for urgent care and financial burden was smaller than what is being 

reported here. However, these numbers do offer some insight into the oral health 
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of the respective health units and illustrate the amount of preventive and 

diagnostic work faced by the different dental health units. 

Table 0.2. Percentage of 5 and 13 year Olds Requiring Emergency Care in 
Participating Health Units 

1 Total Population 1 Population 5 & 1 % of Total 5 & 3 1 
13 Years Yean Population 1 tiNz 1 Req"lring Urgent 1 Requlilnp 

It appears that Durham had the fewest number of cases requiring urgent 

care as well as the smallest percentage. Again, these resuits reflect only a need 

for urgent care. Although it can be argued that a larger need for urgent care 

implies financial need (less money = less likely to go to dentist on a regular basis 

= more likely need urgent care), there are no variables available here to quant@ 

this speculation. The lower number of cases requiring urgent care in Durham 

may be the result of reporting dfferences rather than actual differences in 

caseload. However, all health units were expected to use CINOT eligibility criteria 

which are clear and specific. Consequently, it should be assumed that the resuits 

are comparable. 

A second indicator that was extracted from the OMH database was the 

percentage of children aged 5 and 13 years who had O decayed, missing or filled 

(DMF) teeth. Data for this variable are offered in Table 0.3 in 2 formats: for two 

specific ages (age 5 and age 13) and overall. The author elected to do so 

Durham 
HKPR 
Simcoe 
York 

because this gives the reader an indication of oral health at two points in Iife 

1017 
990 
121 5 
1838 

Care 1 Emergency Cam 
13 
119 
105 
1 04 

1.3 
12.0 
8.6 
5.7 
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rather than 1, thus permitting the analyst and reader to look at whether children 

stayed caries free as they got older. Age 5 was chosen because it is the age at 

which children stiil retain their primary teeth but are most likely ta show poar 

dental health; age 13 was chosen because children at this age tend to no longer 

retain their primasr teeth. Needless to Say, this is not a true longitudinal 

comparison as none of the su bjects were followed over time. Rather, this 

analysis of cross-sectional data only serves as a tool for comparison between 

health units. 

Table B.3. Percentage of Caries-F ree Five- and Thirteen Year Old Children in 
Participating ~eal th  UnRs (Taken fmm 1993-1994 Dental Indices Survey) 

Caries-Free 

York Durham 1 HKPR 

(n) 
Caries-Free 

Simcoe 

% of Total 5 
Year Old 

Population 

- - 

Durham was the region with the highest percentage of people with canes- 

free teeth, both stratified by age and overall. 

The next table looks at the total number of decayed, extracted or filled 

(def) primary teeth and at the total decayed, missing or filled (DMF) secondary 

teeth. Again, these are also broken down into h o  age groups in order to do a 

comparison of dental disease experience over time between the dtfierent health 

units. 

78.4 
(515) 

% of Total 13 
Year Old 

Population 

68.3 
(496) 

55.8 
(502) 

69.4 
(661 

48.0 
(494) 

76.0 
(789) 

48.9 
(554) 

52.9 
(1 049) 
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Table 8.4. Total def Primary Teeth and DMF Secondary Teeth Stratified by Age 
and Health Unit 

As can be seen fmm this table, Durham had the lowest pnmary def teeth 

Age 5 
(Primary) 
Age 13 

. (Secondary) 

mean (0.69), meaning that the children of the Durham Region had the healthiest 

pnmary teeth. In addition, Durham had the lowest secondary DMF teeth mean 

Durham 

(1.1 O), followed by York. 

Finally, the last indicator extracted from the OMH database was the total 

HKPR 

mean deciduous and secondary decayed teeth. The results were as follows: 

Table 8.5. Mean Deciduous and Secondary Decayed Teeth Among Five- and 
Thirteen Year Olds by Health Unit 

Simcoe 

0.69 

1 . I O  

York 

1 .O8 

1.42 

1.15 

1 .51 

Once again, Durham had the kwest value for deciduous and secondary 

decayed teeth. York had the largest mean number of deciduous and secondary 

teeth with decay. 

In order to get a ranking of the oral health statuses in the participating health 

units, a tabular sconng system was developed where a rank was assigned for 

0.78 

1.28 

Durham 
HKPR 
Simcoe 
York 

each category (1 = best scoreipercentage, etc.). The results of this ranking 

Mean D8S becayed Teeth 
0.15 
0.23 
0.22 
0.23 
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system were that overall Durham had the best oral health among the 5 and 13 

year age groups, followed by York, Simcoe and Haliburton Kawartha Pine Ridge. 
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A~pendix C - Universitv of Toronto Ethics Review haroval 

University of Toronto 

OFFICE OF RESEARCH SERVICES 

PROTOCOL REFERENCE #3897 

S e p t d a  3.1998 

We ut writing to advise p u  thu a Review Cornminec composd oFDn. I. Mayhail, D. 
Mock and Roiessor A. Bnidner has gantcd appmval to the above-named r a d  midy. 

ïhe appmvcd consent f o m  are attachai Subjats should meive a copy of their wwnt 
form. 

During the wume of the m ~ h  uiy  sigu6cant deviations h m  rhe appmvcd pmtocol 
(chat Ir, my deviadon which would lerd to rn incnue in ruk or a decruse in bciiefit to 
hamm mbjcat) tndlor rny ullplticipued developmmts wiibiri the research should be 
h u g h t  to the attention of the Office of R d  S m i w .  

B a t  vristies for rhe niccessful completion of p u r  pmject. 

"- Susan Pilon 
ExccuOvc Offica 
Human Subjectr Review Cornmince 

SPtm Enclonrra 
cc: Dean B. J. Sesrle 
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A~pendix D - Release of Treatment Information F onn 

Puent rcqucn to ~lare  rmtment information - .* - -4 - 
IkcbynqucstDr. .-a- m .. - - 
to +de the d of denmi oaonan povided m my child - --".= -.--?- 

1 - .  
s iaa  die dafe -(day) (mondi), 1998 to h atbe .+?e-y.=- 

Halrh Unit .2..-.. - 
-:.*:*-. y.- 
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Appendix E - Parental Consent Form 

Parent Permission for SNdy of Dmrnl C m  Necdcd and Pmvidcd 

1 am the putnr/gwrdirn of 
and givc my permission for h i m a  ro puticipru in thc 

Smdy of Denul Cuc Needcd and Pmvided u derr ikd in the lmer 1 ~ceived h m  Dr. 
the Denml Diremor for the Hulth Unit 

Parent Pmission for Smdy of Denml C m  N&cd and Pmvided 

1 un the parenrlgwrdirn of 
and give my pcnnission for himhcr ro puricipore in the 

Smdy of Dental C m  N d e d  and Pmvided u dncrikd in the lener 1 rcccivd h m  Dt. 
rhe Ocnul D i m r  for the Hukh Unir. 

Date Sipcd 
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Anmendix F - Service Types 

1 Sealants 

Treatment Type 
Diagnostic 

Preventive 

[caries screen and chlomin 

lncludes 

All types of exams 
Radiographs 
Panoramic x-rays 
Treatment planning and consultation 
Topical fluoride 
Oral hygiene instruction 

[ Prophys 1 

1 Other restorative work 
Surgical 1 Extractions and surgery 

1 Lab procedures 

Endodontic 
Adjunctive 

Simple extractions 
Endodontics 
Pain control 
Anesthesia procedures 
Adjunctive procedures 
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Amendlx G - Additional Variabtes 

Description 

Region of participation; 
total number of health 
units to be detetmined 
at a later date 
Participant 
identification number 
1'' digit refers to region 
of origin, next three 
digits refers to person's 
id number within HU 
records, e.g. #3002 
means that this 
particular individual is 
the second subject 
from HU Z. 
Procedure Code 

Tooth code 

Tooth surface 
procedure was 
performed on (if 
applicable) 
Additional comments 
made by dentist 

categorical 

Data 
Format 

Numeric, 

Numeric, 

Coding 

1 = HU X 

Numeric, i 5 digit number taken from 

Literature Reference 
(if relevant) 

categorical 

categorical ODA Fee guide 
Numeric, 2-digit number 

2 = HU Y 
3 = HU 2, etc. 

inclusion of multiple tooth 
surface codes 

Text Free-form text perrnitting 
inclusion of practitioner 
notas regarding subject, e.q. 
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Description 

Gender of subject 

Age of subject; 
Will be recorded as 
contitiuous to permit 
stratification, if desired 
Town practitioner 
~ocated in; I 2- 
character field 
permitting 
detemination of 
practice location 
Population size; 7-digit 
field to enter 

- 

population of 
practitioner's area to 
determine dentist to 
patient ratio - number 
of dentists will be 
extracted elsewhere; 
population size to be 
extracted from 1996 
Census; can be 
stratified if required 

Data 
Format 

Numeric, 
categorical 

Numeric, 
continuous 

Text 

Numeric, 
continuous 

Coding 

alternate procedure 
1= Male 
2= Female 
99 = unknown 
Blank: unknown 

Blank: unknown 

Blank: unknown 

Literature Reference 
(if relevant) 

Bader 8 Shugars, 1995; 
Locker 8 Clarke, 1999 

Main et al., 1997b 
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Appendix G - Addilional Variables 

Description 

Number of dentists in a 
practice; 3-digit field 
that captures the 
number of dentists in a 
practice - both full-time 
and part-time; can be 
stratified if required 
Age of dentist at time 
procedure was 
perfomed; 2-digit field 
that can be 
categorized at analysis 
Practitioner year of 
graduation; 4-digit field 
that can be 
categorized at analysis 

Data 
Format 

Numeric, 
continuous 

Numeric, 
continuous 

Coding Literature Reference 
(if relevant) 

Main, 1997a: Faine & Dennen. 

- - - - -- - 

Grembowski et al.. 1 Q9Oa 

Bader 8 Shugars, 1995; ~ain-  
et al., 1997a; Main et al., 
1997b; Grembowski et al., 
1990b 
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Variable name Description 

School 

Dent train note 
- - 

cien as 11, 12, or 13, this 
pemits the collection 
of University name; 
Free-form; can be 
added as additional 
code to dent-train if 
analyst deems this 
worthwhile 

Data 
Format 

Numeric, 
Categorical 

Text 

Coding 

1 = University of Toronto 

Literature Reference 
(if relevant) 

Bradnock & Rock, 1982; 
2 = ~niversity of Western 
Ontario 
3 = Université de Montréal 
4 = Université Laval 
5 = McGill University 
6 = UBC 
7 = University of Alberta 
8 = University of 
Saskatchewan 
9 = University of Manitoba 
10 = Dalhousie University 
11 =USA 
12 = Europe 
13 = Other 

Bader & Shugars, 1995; Porter 
et al., 1999 
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Appendix G - AdditIona1 Variables 

Variable name 

Dent train note 
soec 

Description 

Dent-train-spec 

If Dent-train is coded 
as 11, 12, or 13, this 
pennits the collection 
of University name; 
Free-fom; can be 
added as additional 
code to dent-train if 
analyst deems this 

Undergraduate Dental 
School 

worthwhile 
Stratification of training 
by whether practitioner 
has had any specialty 
training 

Daia 
Format 

Numeric, 
Categorical 

Text 

Numeric, 
categorica t 

Coding 

1 = University of Toronto 
2 = University of Western 
Ontario 
3 = Université de Montréal 
4 = Université Laval 
5 = McGill University 
6 = UBC 
7 = University of Alberta 
8 = University of 
Saskatchewan 
9 = University of Manitoba 
10 = Dalhousie University 
11 =USA 
12 = Europe 
13 = Other 
99 = not applicable 

1 = General 
2 = Specialty 

Literature Reference 
(if relevant) 

Bradnock & Rock, 1982; 
Bader & Shugars, 1995; Porter 
et al., 1999 
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Appendix G - Additional Variables 

Variable name 

Dent-spec-note 

Cont-ed 

Data 
Format 

Description 

Private-ins 

Coding 

If dentaenvsspec = 2, 
type of specialty 
Whether a practitioner 
has had any continuing 

Referral 

- 

Litetratura Refemnce 
(if relevant) 

ed 
Whether a patient or 
patient's 
parentlguardian has 

referred by the HU or 
self-referred 

Lewis & Main, 1996 

Main et al., 1997a 

~- - 

Text 

Numeric, 
categorical 

Private insurance 
Whether a patient was 

1 = Yes 
2 = No 

Numeric, 
categorical 

.- 

categorical 

1 = Yes 
2 = No 
99 = unknown 

Numeric, 
2 = Self-referred 
1 = HU 



Appendices Page 96 of 102 
Appendix H - Role of the Student 

A~~end ix  H - Role of Student 

My role in this study was initially as research associate. I becarne involved 

with the project from the point where data collection began. The protocol design 

and approval, as well as the necessary ethics approval from the University 

preceded my involvement with this project. 

My first task was the development of the database that would be used to 

enter al1 of the incoming treatment information. As described in the body of this 

thesis, this was done using Epilnfo. 

During the data collection phase, my role was to enter all treatment plans, 

ensure that the data were entered correctly, and to inform Dr. James Leake when 

data were missing for a subject. It was his responsibility to contact al1 dental 

directors for missing treatment plans. 

I updated an existing SPSS program file that attributed an RVU value to 

each procedure code, as well as keeping track of the number of procedures 

perfomed. This required some troubleshooting to ensure that al1 procedure 

codes were in the program file and that al1 attributed RVUs were correct. 

Folkwing this, I updated an SPSS-based program developed by Dr. J. 

Leake and G. Woodward that was used to classify each procedure by service 

type, allocate it its proper RVU (as detemined in the program, based on the 

2000 ODA Fee Guide), and create a count of procedures by service type for 

each procedure. 

I perfomed random tests to ensure that the program comctly classified all 

procedures. Procedure codes entered incorrectly were corrected in the Epi-lnfo 
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base file, the Epi-lnfo plan file and the dbase plan file, and the program was run 

again. Random tests were performed a second time to ident i  any unclassified 

or misclassified procedures. 

Following this, I was responsible for the analysis of the collected data and 

the interpretation of the findings, which is the subject of this thesis. 

Upon completion of this thesis, I will not be involved in the development 

and implementation of further research projects based on these results, but plan 

to participate in the writing of journal articles to disseminate these results into the 

pertinent literature. 




