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Abstnct 

The primary objective ofthis p a p a  was to  detennine if  thae wu a 

significant différence in the degree of improvement due to orthodontic treatment 

ktweai a sample of the Fint Nations orthodontic patients and a contml sample of 

non-First Nations orthodontic patients. The secondary objectives were to 

determine ifthere was a difference in the severity of malocclusions being treated 

in a sample of the First Nations population compareci to  a control sample of the 

non-First Nations population and to determine if there are any signifiant 

diffaences in treatment outcome between these two samples. Several factors that 

may effkct treatment outcome such as mis& appointments, treatment duration, 

oral hygiene, extractions, dental classification and geographical location were 

studied. 

A sample of sixîy First Nations patients and a control group of sixty non- 

First Nations between who had treatment with fil1 fixed orthodontic appliances 

and were between the age of 11 and 18 years were evahated. The weighted Peer 

Assessrnent Rating (PAR) Index was applied to pre-treatment and pst-treatment 

study models in order to address the studies main objectives. 

The results showed higher pre-treatment and improvement in weighted 

PAR scores in the Fust Nations population. Post-treatment PAR scores were 

similar between the two groups. The study group had significantly more missed 

appointments .ad negative comments on poa oral hygiene than the contml group. 
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1.1- Introduction 

The le@ mandate regarding the provision of health care savices to First 

Nations people has never been definitively established. Treaty number six (1876) 

wrr signecl by Canada and the Cree of centrai Alberta and Saskatchewan. It 

contains the "medicine chest" which forms the basis of the claims to health case as 

a nght. It -es that: " a medicine chest shdl be kept at the house of each 'First 

Nations' agent for the use and benefit of the Fust Nations people' by the direction 

of the agent." ' Although no written mention of health -ces appean in any 

o h  treaties, Firot Nations' people daim that questions surrounding health 

coverage were discussed in the decisions leading to other treaties. It is the position 

of the 'Fust Nations' people that: 1 )  The federal government is responsible for Fust 

Nations' heahh savices. 2) 'First Nations' people wish to only deal with the federal 

government. 3) Tint Nations' people regard Treaty no. 6 and following treaties as 

kndamental and binding. 1 

The cunent dental care system provides senrices to Medical Services 

Branch (Now luMwn as the First Nations and Inuit Heahh Branch (FNIHB)) clients 

through private praaitionen as well as dental therapists on selected reservcs. 

According to Health Canada's most rcccnt report (1999), ' there are appoximately 

672,000 Mian and Inuit people in Canada who are eligible to receive dental and 

transportation services. The expense for pmviding dental savices for native people 

in Canada was in excess of â 106 million between 1998 and 1999 with the buik of 
- 2 -  



this money going to private practice fee for sexvice dentists. ' The cost of such 

treatment hrs i n c r e d  from $60 million in 1993.' ln the 1998-1999 yuu, 

restorative services were the highest of dl the dental sub-benelt categories at $3 1.7 

million The next highest dental sub-benefit was diagnostic sewices at $1 1.5 

million followed by preventive services at $1 1.5 million and orthdontic services at 

$10.4 million 

Dentists are paid through a camputerized Nation Dental Claims Processing 

System operated for First Nations and Inuit Health Branch by Fust Canadian 

Health across Canada To ensure access to needed care, it is becoming increasingly 

important to streaxdine the eniciency of delivery of dental care to Fini Nations 

people- 



1.2- Gentml Overview o f  the Problem 

There is very little documentation descrîbing the Fust Nations and Iwit 

Heaith Branch's responsibility in providing dentd care to persans of First Naiions 

descent.' The care program has therefore been able to evolve responding to patient 

neeûs and public demand. The goal of any dental or medical care system is to 

provide health d c e s  to those who n a d  them. There is relatively little 

information on the prevalence of malocclusion and therefore the need for 

orthodontic treatment in North American First Nations children and adolescents is 

difficult to define. Several Studies have show that North American First Nation's 

children have a high prevalence of dental disea~e.~*'*~. In addition to the high 

prevalence of dental caries there appean to be a greater degree of severe 

malocclusion in Aboriginal adolescents than that of the general population.'' This 

combination leads to a question regarding where the dental health care dollars 

should be spent. The prevention and correction of dental disease may be 

considered an essential health service whereas oome orthodonties may be 

considered elective in nature. This problem is intensified by the finding that the 

high dental dis- prevalence tends to increase orthodontic s e ~ c e  demanda As a 

result of a high level of dental caries which is a major contributor to a l o s  of arch 

length, a gmt number of First Nations children have malocclusions such as 

crowding and ao~sbi te .~ '  The problem of dentd cmwding in this population is 

atlicerbated by the finding that the sum mesidiouil width of Fint Nations 

people's permanent teeth is larger than that of North Amencan children with 

- 4 -  



Europan origin. Although there appears to be a great need for ortbodontic 

mamKm arnong the F h t  Nations group, a study doue in British Columbia showd 

thnt while 13.m of 13 year old Caucasian children received orthodontic trritmcnt, 

only 1.% of Fust Nations individuals received orthodontic treatment ". This 

information may suggest that the Fi Nations and Inuit are somewhat unda- 

d c e d  with regard to orthodontic treatment but without ugtodate 

epidemiological data, the proportion of those who n a d  orthodonties treatment to 

those who actually receive it will remain unknown. 

The significant need for orthodontic treatment among First Nations people 

highfights the importance of effective anci efficient delivery of care to these people. 



1 3  - A Rtview of the NIHB Program 

The vision statement of H d t h  Canada is 'Our miaon is to he@ the people of 

Crmrrrh marnfar'n md inipnw their heakh ". ' The Medical Savices Branch (Now 

known as the First Nations and Inuit Health Branch) vision statement is as foilows: 

"Fird N&anS a d  Imrit people will have uutonomy a d  conirol of theit heaIth 

progrmas and tesources wilhin O tim frame to be dktennined in cmltafrtafrm with 

tise Fi& Nauns ondInUi1" .t 

The Non- Insureci Health Benefits Program is a program nin through a 

division of Heaith Canada, the First Nations Inuit Health Branch Its purpose is to 

provide non-insureci healt h benefits to Fint Nations and Inuit people in a way that: 

is appropriate to their unique health needs, contributes to a health status that is 

comparable to the Canadian population as a whole, is sustainable Ciom a fiscal and 

benefit perspective, and facilitates First Nations and Inuit control at a tirne and pacc 

of their choosing. 

The program provides the health benefits not provided by provincially 

administered insured heaith care programs. The benefits include: pharmacy 

(Prescription and over the tounter dmgs and medical supplies); glasses and o t h a  

vision care aids and services; transportation to medically required savices; any 

provinciai health care premiums; crisis intavention, mental health couiueling and 

other relatai savices; and dental services including orthodontics. 2 

The totai number of NIHB clients has increased dramatically &om 397,000 

at the end of 1988 to over 672,000 in March 1999, an incrase ofover 65%. This 
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rapid growth may be attributed in pan by the implementation of Bill C-3 1 in 1985, 

which resulted in changes to the Indian Act. These changes resulted in the 

eligibility of over 100,000 additional clients between 1985 and 1995. From 1991 to 

1999, the Canadian population grew by 8.4% while the NHB First Nations and 

Inuit popdation increased by 25.5%. The First Nations and Inuit population has 

grown at an average annual rate of 2.9% compared to 1.2% for the Canadian 

population. This population growth is expected to continue primarily because of the 

higher than average birth rate of the First Nations and Inuit population. The Fust 

Nations and Inuit population is relatively Young with 41% of the 672.000 eligible 

NIHB recipients under the age of twenty? Therefore, a significant numba of the 

total population eligible for NMB benefits are in the age group comrnonly 

associated with orthdontic seNices. 

The ibndamental problem of ensunng that resources meet the population's 

need is apparent when deciding where money designated to health care should be 

spent. In the dental and any other health s e ~ c e ,  the resources are not able to 

provide unlimited health services. The cornpetition for limited public resources 

between diverse needs means that government programs cannot afFord to do 

everything medical science has to offer for everyone who might benefit from it '- 
Orthdontic seMces can only be provided at the expense of other dental 

cxpenditures. Dental expenditum can only be provided at the expense of other 

health case expenditwes It is therefore of utmost importance to ensurt that 



publidy fuildcd dollars are rpuit in sucb a way that they wüi provide the most 

h d t h  bendit. 

Complex tradeo- are of€en requind on the part of the NIHB in order to 

baiance equity, fnedom of choice, comprehensiveness and cost sontainment. IO 

This rcqmnsibility requires difficult decisions to be made regarding who should or 

shdd not receive treatment. This decision becomes MR more wmplex in 

orthdontics when evaluating need, risks and benefits of treatment. These factors 

are offen difficult to define and therefor difficult to measure. 

1.4 Strategies for Cost Containment 

Health a r e  systems amund the world are struggiing with the two common 

problems of cost and access. A question at the center of health care is: what are wc 

biying with out health care dollars and what is the relationship between 

expenditures and health? Most often attempts are made to contain costs because 

cost is a major barrier to access9 Three main questions must be asked when 

planning expenditures: who is covered, what is wvered and how is it financed and 

deliverd . 

One of the primary ways to limit cost is to limit those who are eligible for 

savices. The NMB program provides First Nations, Inuit and innu individuals 

with a limited range of medically necessary health related goads and services not 

provided through other pnvate or provincial health insurance programs2 For 
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oithodontic services, treatment is oniy provided to those individuals under the age 

of 18 a! the time at which the benefits are applied. 

Criteria c o n d n g  covcrage must be established in o r d a  to etlSUTe that 

o d y  medically necessary tMtments are being d e d  out. The question of what is 

coverd is often the most difficult to answer, most mntroversial, and most 

important of the questions asked. The main criterion for the provision of 

orthododc savices are that the malocclusion be significant and be fùnctionally 

handicapping. l1 The World Health ~r~anizat ion"  defines a handicapping 

dentotaciai anomaly as "one which causes disfigurement o r  impedes function." 

They also state that the patient requùes treatment if "the disfigurement or 

finctional d e f a  is or is likely to be, an obstacle to the patients physical or 

emotional wellbeing." According to ~alunann'' a handicapping malocclusion is 

one which constitutes a hazard to the maintenance of oral health and interferes with 

the wellbeing of the child by adversely affecting dentofacial esthetics, mandibular 

fbnction, or speech. Grainger14 outlined some features of a malocclusion that are 

prerequisites for the determination of a handicapping occlusal anomal y. These 

features are: unacceptable esthetics, significant reduction in masticatory funaion, a 

traumatic occlusion that predisposes tissue destruction, speech impairment and lack 

of stability of the occlusion. The remaining criteria can be seen in the Guidelines 

for orthdontic benefits. l1 

Orthodontic d c e s  for NIHB clients are financed publicly through tax 

revenues and payrnents are fomarded to the care providers fiom the NIHB 
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program- The NïHB recently introduced a standardized program that exists across 

Canada. The provider is now requued to submit a completed orthodontic summary 

sheet to obtain approvai. The provida receives 25% of the totai féc at 

commencement, 50% between 14 and 17 months and 25% on submission of final 

records. The final records may differ based on regional provida customary 

p d c e s .  This structure was implemented to allow NIHB to better back 

orthdontic treatrnent. 

The Non- Insured Health Branch's Dental Bulletin from Health canada" 

explains why there has been placed a requirement for a treatrnent conference and a 

parental consent for orthodontic work as an important feature of the orthodontic 

summary sheet. They state that "parents must have a full knowledge of the work 

and the responsibility involved." "This requirement h m  been put in phce as a 

r e d t  of proviilor concems regwding missed appoinfltlcnts rnd rii~cuIn'es in 

compIa'on of orthodontic tredment "" 

The following two sections will discuss the literature relateci to rnissed 

appintments and premature discontinuation. 



1.5 Patient Cooperation in Appointmmt Kccping 

Nanda and Keiri " did pretreatment psychologid evaluations of patients 

and parents to attempt to identiQ predictors for coopaation No single factor w u  

able to predict wperat ior  Even when Nne factors were wmbined they 

aecounted for only 40 percent of the variability in cooperation. The most 

important characteristic was the pacciveâ nlationship of the clinician to the patient 

and parent. According to shia16, missed appointments are one of the top three 

muons for increased treatment time. Beckwiti et al.," found that missed 

appointments were the most important variable when it comes to treatment tirne. 

The length of treatment may also be a factor in patient oooperation including 

missed appointments. 

It is difficult to say whether the mis& appointments lead to long treatment 

or long treatment l a d s  to patient bum-out and increased missexi appointments- 

~ottraba" found that once treatment exceeded 2 years, cooperation began to f ~ l .  

Grew and ~ e ~ s o n ' ~  found that with fixed appliances the length of treatment 

had no &kt on wperation. It has been suggested that patient cooperation and 

the discontinuation rate are related, but there has been little research to show a 

definite correlation. ~ u r r a  go found that two or more mis& appointments was 

one of the only lacton related to prematwe discontinuation of orthdontic 

treatment. 



1.6 Prtmaturt Discontinuation of  Orthodontie Treatmcnt 

Difliiculties with completion of orthodontic treatment not only concan 

orthododc care providas for clients of  the Non-Insured Health Benefits Plan, the 

level of discontinueci orthodontic treatment has long been an issue in Biitain as 

g e n e d  dental and onhodontic treatment is a part of their National Heahh Se&. 

Britain's Nationai Health Service faces many of the pame administrative constraints 

as the FNWB faces in Canada. Researchers in Britain have done several studies to 

put the problem into perspective. In :7% ;5e Report of the Ccmiittttee of Enquiry 

into Umecessary Dental Treatment 2' stated that in twenty five percent of ali 

orthodontic cases undertaken in the General Dental Service (42 percent of those 18 

years of age and over and 20 per cent of those under 18 years of age) the patient 

failed to complete treatment satisfactorily. The criticism regarding discontiaued 

orthdontic treatment has sparked several British reports detailing the percentage of 

orthdontic patients who fiiiled to complete orthodontic treatment satisfactonly. 

Haynes et al? used data from the dental estimates board of England and 

Wales between 1964 and 1987 in order to do a long-term retrospective study on the 

level of discontinueci orthodontic treatment in these countries. They found thet the 

number of orthodontic treatments d e d  out in the general dental s e ~ c e  i n a e a d  

firom 60 000 per year in 1964 to 160 000 per year in 1987. The ovenll rate of 

discontinuation has been virtually constant but i nc r ead  4.9 percent over this 

paiod. Th mean rate of discontinuation was 20 percent and never was l e s  than 

14.9 percent. The relatively high discontinuation rates in this study may k 
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attributed to communication failure, lack of patient or professionai conceni, and a 

lower level of expectation for the correction of maiocclusions in a proportion of the 

patients k i n g  treated. " 
~ u r r a p  saidied the records of patients fiom the Eastman Dental Hospital 

in London who had been dismissed fiom current files in 1982 after either 

succcssfûl completion or tennination of orthodontic treatment. This research 

showed that the discontinuation rate following active treatment was found to be 

12.8 per cent in the population midieci. 

Eaton et al. requested al1 District Dental OfIIcers in England and Wales 

to record orthodontic treatment for an eight-week period to determine the 

percentage of discontinued cases. During this time 2678 cases had treamient 

terminated either due to completion or early discontinuation. Of these cas&, 336 

w m  discontinued leaving an overall discontinuation rate of 12.5 percent. 

Willmot a aisz4 asked al1 U.K. onhodontic consultants to cany out a 

prospective study of completpd and discontinued treatments, and to record data 

about orthodontic treatments completed or discontinued during an eight-week 

period. There was an 88 percent response rate. During this 2-month window 2480 

cases were wmpleted in the practices of the one hundred and four respondents. 

Two hundred and thirty cases (9.2 percent) were discontinued during active 

m e n t .  For these discontinued cases, the average estirnate by the operator of 

the proportion of  the treatment objective achieved wss 58 percent. 



A similar pilot study was d e d  out to detennine the rate of premahve 

termination of onhodontic treatment among the First Nations people of Manitoba. 

Hector et ai. at the University of Manitoba evduated claims for orthodontic 

treatment for First Nations people submitted to the Medical SeMces Branch from 

Apd 1994 to Decernber 1997 in order to detennine the number of cases 

discontinued prematurely. It was found that of the 243 cases de-banded, 109 cases 

(44 percent) had claims that were not completed. 

Information provided by the First Nations and Inuit HeaIth Benefits in 

Alberta (1999) indicates that, for exarnple, in the years 1997/1998 there were 462 

f i I l  banding cases started and 423 completed cases. Assuming a relatively constant 

n i m b a  of yearly case starts, this indicates roughly 9 percent discontinuation, a 

number which is similar to that found in Wilmots study done in the U.K.?' but 

significantly less than findings in Manitoba. 

Having had several studies on the rate of discontinuation in the UK it 

becomes important to analyze the factors influencing this rate. " 

1.6-1 Factors Involrvd in Eorly Discontinuation of Tmatmtnt 

The main reasons given for discontinuation of treatment according to Eaton 

et al." arc as follows: at the rquest  of the patient or parent due to bum-out, by the 

operator due to poor attendance and lack of cooperation; or poor oral hygiene. 



High discontinuation rates may be due in part to a lack of communication, a 

l a d  of patient or professional concern or a lower level of expectation for treatment 

outmmemeP Evidence for this appears when the patients Hart asking to have theu 

braces off when their six maxillary anterioa area aligned because these are the 

only teeth th patient r d y  sees. According to Haynes patient age is ofh 

d b l y  proportional to the discontinuation rate, the older the patients, the bigha 

the discontinuation rate? Accordhg to Myrberg and T h i ~ m d e r , ~ ~ ~  in a Swedish 

population the gender distribution of orthodontic patients discontinuation appears 

to be roughly equal. As well they found that the geographic distribution of patients 

tended to affect acceptane of treatment as opposed to tie discontinuation rate. 

Those fiom the rural areas with a Nriher distance to travel were less ükely to start 

treatment than those fiom town. However, once treatment was started, the 

discontinuation rate was repolted to bc the same. Grewe and ~errnanson,'~ in the 

United States, found that there was no significant dinerences in the discontinuation 

rate based on the severity of the malocclusion. The severity of the malocclusion 

was assessed by the use of three indices, The Handicapping Malocclusion Index 

( S a h m  1968)~" the Occlusal Index (Sumers 1 9 7 1 ) ~ ~  and the Treatrnent Pnority 

Index (Grainger, 1967).14 Acuxding to Eaton's review (1996) " of Grewe and 

Hemanson's study, those with more severe malocclusions are more likely to CO- 

operate (and complete treatment) than those with milda conditions. 

The type of appliance used may have an effect on treatment discontinuation. 

Myrbae and  hil lande?^^ found that the use of fixed appliances caused =me 
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paîients to  discontinue treatment. Cousins a al? found that the use of nxed 

appliances had no effect on discontinuation rate. According to Wilmot, 24 a p a t e r  

rate of discontinuation is reen in removable appliance cases when c o m p d  to 

fixeci appliance cases. If this is the case it may explain part of the relatively high 

discontinuation rates seen in the U.K. as compareci to North Amena 

In conclusion, M U ~ ~ Z O  States that none of the prdct ing  factors at the start 

of treatment had a clear association with treatment discontinuation. The only 

factors found to be related were two or more failed appointments, an inexperienccd 

operator and the use of removable appliances. 20 

It would be of great value to address the w n c a n s  of the orthodontic 

providas in Canada regarding mis& appointments and dificulties in completion 

of orthodontic treatment. Considering th2 variations between the time practitionas 

spend finishing cases and the subjective nature of the determination of premahire 

discontinuation, and the lack of consistency in record keeping within and between 

offices, using evaluation of written records for an indication of prematwe 

discontinuation would be highly inaccurate. It is diffi~cult to determine at what point 

an orthodontic treatment outcome should be considend prematurely discontinued. 

For example, a case may be considered finished but at a lesser degree of 

completion than the case could have k e n  finished ideally. It is difficult to  

determine the degne of deviation from "ideal" that should be acceptable. For this 

rason, an evaluation of patient's models may provide a more accufate assessrnent 



of the status of each case at the time the braces are taken off. An occlusal index is a 

tool is ofteu used to  evaluate orthodontie treatrnent outcome. 

1.7 Methods of Assessing and Grading MaloccJusion Swerity 

Recently there has been an increased interest in the development of methods 

of reducing subjectivity in the assessrnent of the outcome of medical and dental 

treatrnent. " An attempt to accomplish this in orthodontics has led to the 

development of several different occlusal indices. ïhese indices have been 

dewloped to provide a uniform method to assess and grade malocclusions. 

&clusai indices record specific traits of malocclusion in numencal or categorical 

format, and have been developcd to provide objectivity to the evaluation of a 

malocclusion 

1.7-1 Dtvefopment o f  a Malocelusion Index 

The development of an objective index to detect the arnount an occlusion 

deviates fiom normal poses several problems. The etiology of malocclusions are 

often multi-factorial as well as consisting of multiple interacting wmponents. 

These problems undencore the complexity o f  developing an objective index for 

evaluating a mal occlusion.^ This situation is iùither complicated by the fàct tbat 

malocclusions comprise deviations Born accepted ideals, rather than specific 

diseases or abnonnalities. Richmond a al." state that an orthociontic anomaly h 

not a disease with a series of well defined symptoms. Certain characteristics must 

be evaluated to determine their variation fkom the nom. The objective evaluation 
-17- 



of a malocclusion therefore requires the assessrnent of occlusal, esthetic and 

functional components. 

1.7-2 Occiusai Factors 

Defining the ideal occlusion is difficult illustrateci by the fact that numcrous 

sttempts have been made over the years with no general consensus. 3z33.34 

Although occlusion is uiMlved in detedning malocdusion severity, it is not the 

only factor. Several attempts have been made to link malocclusion with 

temperomandibular disorders with, at best, weak wrrelati~ns.'"'~~~ Therefore, 

occlusal factors alone should not be used to detennine malocclusion severity. 

1.7-3 Esthetic Factors 

According to Shaw et el. 39 studies in social psychology indicate that 

unfavorable social responses may result fiom an unattractive physical appearance. 

From this it would appear that significant variations fkom n o d  facial and dental 

appeatance would have a negative impact on social fùnctioning. Many 

orthodontists involved in treating patients whose treatment is paid for by publicly 

funded programs have the belief that undesirable occlusal traits can have a negative 

effect in many facets of social interaction. Attitudes towards social acceptability, 

ability and personality are oAen based on appearance whether the judges are adults 

o r  children. For example, teachen' academic expectations are less favorable for 

unattractive children. According to Cavou and ~odecki:' children see those who 

are physicaily attractive to be more rocially attractive. Shaw et al. '' su~llllarize 
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that the emotional handicap due to an unesthetic dentofàcial appearance may have a 

negative impact on individuai social well king, especially for those who arc 

stigmatizeâ or bullied by their p a r s  and as a result view themselves as inadquate. 

For those with less severe afflictions, the esthetic benefits of orthociontic treatment 

remah questionable. 

1.74 Functionrl Factors 

Evaluation of occlusal function may be helpful in locating a deleterious 

intaference resulting in occlusal trauma, but evaluation of mandibular fbnction or 

centric relation prove to be too contmversial to be induded in an occlusal index? 

The pathologial significanw of a discrepancy behveen centric relation and centric 

occllusion has not been conclusively found. Thus, the use of an objective system t o  

evaluate rnandibular fbnction needs fûrther substantiation before it becornes 

included in any index. 

The assessment of a malocclusion may be facilitated by separately 

eva1uatir.g components of a patient's malocclusion and recording them as 

dcviations nom the ideal in an indexed approach. The World Health Organization 

endoroed this approach in 1%6 and contributed to the development of specific 

pidelines. Subsequent concems regarding lack of guideline specificity 13- 

tesuiteci in the criteria for an ideal index of malocclusion. 

The ideal malocclusion index should possess the foiiowing nine 

characteristics (Shaw et al., 199 1). 

- 19- 



1) Reliability 

2) Validity 

3) Sensitive to the n e d s  of ihe patient 

4) Acceptable to both the public and the profession 

5) Administratively simple to operate 

6) Sensitive throughout the d e  

7) Amenable to staîistical analysis 

8) Requue minimal judgement 

9) Able t o  promptly detect shifts in group conditions 

1.& The Metbods of Asscssing and Grading a Malocdusion 

Indices have been developed for grading dental disorders such as caries, 

periodontal disease and temperomandibular disorders. Although there are 

limitations involved in using any type of index, the indices of malocclusion pose 

several problems including the multi-factorial nature of malocclusion, the diicul ty 

in standardizing criteria and the indication that malocclusion cannot be judged 

solely in physical terms. The social and psychological e f f c a ~  of malocclusion are 

difficult to  detect. predict and quanti@. Despite these problems several indices of 

malocclusion have k e n  developed and have been used for the following (Shaw et 

al., 1991);" 

Diagnostic classification 

Epidemiulogical indices 



Treatment Need (treatment pnority) 

Treatment success (outcorne) 

This section is intended to provide a brief overview of the different methods 

of assessing and grading malocclusions and provide oome of their advantages and 

disaâvantages. 

1.û-1 Diagnostic Classifications 

Diagnostic classifications are pnmarily descriptive and allow categorization 

of docclusion The classical index of this sort is the Angle's classification based 

on the antero-posterior positions of the first permanent molar teeth." AIthough 

Angle's classification is relatively simple and it serves its descriptive purpose well, 

there are numerous deficiencies. Some of these deficiencies are as follows: 

Lack of meaning with respect to treatment needs and does not indicate 

disability relating to dental health fiinction and esthetics 

It is not sensitive to the dento-alveolar and skeletal aspects of malocclusion, 

it does not address arch length problems, it ignores transverse and vertical 

problems and does not examine the effect of tooth position on the facial 

profile " 

It h a  ken  shown to have poor intra- and inter-acaminer reliability 

Despite many criticisms, Angle's classification has k e n  the most widely 

used indicator of the prevalence of different types of malocclusion 



The incisor ciassification of Ballard and Wayman,s' is a descriptive 

approach bued on the positional relations of the incisor te& rathcr than the fht 

molars. This classification avoids the pmblems of drified molars in a crowded 

arch. Although more reliable than Angle's classification," it Mers  many of the 

same drawbacks. 

nie Ackerman-Profit group classification * proposed a classincation 

system based on a minimum of five characteristico. This approach was designed to 

overcome the major weaknesses of Angle's classification. Characteristics 

evaluated include an evaluation of facial proportions and esthetics, alignment and 

symmetry within the deztal arches and skeletal and dental relations in the 

transverse anteroposterior and vertical planes of space. The relative complexity of 

this classification has limited its application. 

1.&2 Epidemiological indices 

Many indices have been developed to establish the prevplence of 

malocclusion and specific aspects thereof in populations of interest. These 

epidemiological indices are also valuable in rnanpower planning and research. 

The Dentofacial Index @FI) was designed specificaily for epidemiological 

s t ~ d y . ~ ~  The facial orthorneter was developed in order to measun dentofaciai 

morphology using facial landmarks and specific fatures of malocclusion. This 

index proves to be more usefùl for anthropological studies than epidemiologial 
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The Index of Tooth Position," was designed as a quantitative method of 

epidemiologidly evaluating a large group for malocclusion. Tooth displacement, 

rotation, infh-occlusion and nipra6cclusion were scored and recordeci to provide a 

score for a particular malocciusion. Unfortunately, this index was unreliable and 

gave no indication of relative severity since each tooth was recordeci as either 

"doccludedn or "alignedm giving a severely displaced tooth the same score as a 

mildly displaced one. 

The Malalignment Index (MI)," evaluated each of the patients two arches 

separately. Each arch was divided into three segments and each tooth was 

evaluated for rotation and displacement. A summary score oould be given to the 

entire mouth. The major drawback of this index is that it did not evaluate the 

occlusal relationships in any of the three planes of space. 

The Occlusal Feature Index of Poulton and ~aronson," was designed to 

evaluate malocclusion in population studies. This index was b a d  on Iowa 

anterior crowding, cuspal interdigitation, overjet and overbite. Scores were given 

for varying degrees of deviation fiom normal. 

Bjork a al." developed another epidemiological tool for evaluation 

mdocclusion. The system was based on three main components: anomalies in the 

dentition, crowding or spacing and occlusion- In addition, there was a subjective 

assasment of treatment need. Unfortunately, the system of r e g i d o n  is too 

complex for pradical purposes 



The FDI Commission on Classification and Statistics for Oral Conditions 

(COSTOC) dmloped the FDI system for the examination of patients with a full 

compliment of permanent teeth excluding the wisdom teeth. The system 

examined dental, intmarch and inter-arch relations. Each malocclusion trait was 

recordeci using d i n g  for diffkrent aspects of molocclusion and the FDI system of 

tooth identification was used to localize specific tooth mal-relations. 

38 Kinaan and Burke proposed another occlusal assessrnent tool for 

epidemiologicai rerearch. This index evaluated overjet, overbite, incisor 

alignment, posterior crossbite and buccal segment crowding. Each arch was 

divided hto two posterior segments and one anterior segment and then evaluated 

for inter-arch relationshi ps and alignment . 

1.8-3 Indices of  Treatment Need 

Some indices have used the characteristics of urgency and need for 

treatment to categorize or grade malocclusions. The Handicappina Labio-lingual 

Deviation Index was devised by Drakar 59 and applied to determine orthodontic 

treatment need. This index evaluated the following criteria: cleft pdate, -nu 

related maîocclusions, ove jet, overbite, mandibular protrusion, open-bite and 

labio-lingual spread (severe tooth displacement). 

The following are some deficiencies of this index: " 
It does not amunt for rnissing or impacted teeth or dental spacing. 

It ignores transverse discrepancies such as midline deviation and crossbites. 
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Incisor deviation of position only accounts for the rnost deviatecl tooth pet 

arch. 

The component weightings are based on the opinion of the onginator and 

are subjective6' 

The Treatrnent Pnority indexi' was developed to determine whahr  

onhodontic treatment reduced ocdusion seventy below the level considacd 

signifium for public health. The Treatment Priority Index is an epidemiologid 

tool used to rank malocclusions and assess the need for orthodontie treatment. 62 

This index was based on evaluation of casts or clinical evaluations of 375 12-year- 

olds Born the Burlington study. 

This index evaluated the following wmponents: 

Overjet 
Overbite 
Openbite 
Toot h displacement 
Distocclusion 
Mesiocclusion 
Posterior crossbites 
Congentid absence of incison 

These criteria were evaluated and the final TPI score could range between 1 

and 10 being a reflection of the over-ill malocclusion severity. According to 

Scivier a al. " and Popovich and T h ~ r n ~ s o n , ~  the Treatment Priority Index is 

re1iabIe and objective method of assessing the degree of malocclusion. Ghafhri et 

d " confirm the index's validity and show that TPI values decrea~e with 

onhodontic treatment. The following are some of the limitations of the index: 
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The index excludes habits, soft tissue morphology, spacing, midline 

diastema and asyrnmetry " 
The index does not predict the severity o f  individual malocclusions in 

the permanent dentition " 
It f i l s  to account account for several clinical conditions (mainly in the 

pnmvy dentition) which may indicate treatment such as submagiae 

deciduous molan, premature loss of deciduous canines and deciduous 

first molars with space l o s  

The Handicapping Malocclusion Assessment Record of ~ a l u n a ~ , ' ~  wu 

developed to prionze orthodontie treatment need and was endorsed and accepted by 

the Amencan Association of Orthodontists (MO) and the Amencan Dentai 

Association (ADA). 

The components measured are?' 

Crowding 
Missing and rotated teeth 
Spacing 
Overbite 
Ovejet 
Crossbite 
Anteroposterior discrepancy 

The Handicapping Malocclusion Assessment Record has the following 



According to a study by Grewe and Hagen " that cornparcd bias or 

systernatic crror betwcen the HMAR, the Occlusal Index and the Treatment 

Priority Index, the HMAR had the highest bias. The HMAR therefor kked 

validity. 

The weightings assigneci to the components are subjective 

The index is only useiùl in the permanent dentition- 

The cornponent scores or deviations fiom 'ideal' determined to  be either 

present or absent with no evaluation of seventy of the deviation- 

The Summets Occiusal Index " was designed as a system for identifying 

and scoring occlusal disordem. It was based directly the Malocclusion Severity 

Estimate and the Treatment Priority Index as an attempt to refine them as an 

epidemiological tool. The nine components measured as a part of the Occlusal 

Index are as follows: 

Dental age 
Molar relation 
Overbite 
Overjet 
Posterior cross-bite 
Postenor open-bite 
Twth disptacement(actual and potential) 
Missing permanent maxillary incisors 
Mid1 ine relations 

According to Grewe and ~ a ~ a n , '  when compared to 0 t h  indices like the 

HMAR and the TPI, the Occlusal Index had the best vaiidity and reprducibility. 
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The deficiencies evident with the Occlusal Index are as foiiows: 

It is complex and timc consuming " 
Fails to score missing teeth other than upper incisots when prc- 

restorative orthodontics or orthodontic spaœ clooure is required. It 

therefore tends to underestimate tr-=nt need a 

Summers only makes provision for scoring missing incisors if they 

are congenitally missing " 
The Occlusal Index penalizes cases that have a full unit disto- 

occlusion, which may be consistent with tiinctional occlusion, such 

upper first bicuspid extraction cases 29 

The Swedish Medical Board Inde& " concentrated on subjective heaith 

impairment and gave subjective guidelines for rneaniring esthetic impairment. The 

poorly defincd criteria were used as indicators of orthodontic treatment pnority. 

The index has been broadly accepted by providers and has been in use since 1966 

but has not been thoroughly vaiidated in a scientific way. 70 

The Index of Orthodontic Treatment Need (IOTN), developed by Brook and 

~haw," was developed to iden te  those who would most likely benefit fkorn 

orthociontic treatmcat. It attempted to rank a malocclusion's occlusai traits bascd 

on theù signifïcanîe for oral heaith and esthetics. This index developed in the 

United Kingdom is compriseci of two main cumponents; the Dental H d t h  
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Component @HC) and the Aesthetic Component (AC). The DHC was derived 

h m  the index of the Swedish Medical Board thai is wmpnsed of five grades. 

Grades one and two require no treaûnent; grade three is bordedine; and grades four 

and five requke treatment. The Aesthetic Component is based on ten intraord 

photographs that represent a continuum of dental attractiveness. This scale is callecl 

the Standardized Continuum of Aesthetic Need (SCAN) Index? Grades one 

through four requin no treatment; grades five through seven indicate bordedine 

need for treatment; and grrides eight to ten represent need for treamient." 

The IOTN has a number of inherent flaws: 

Acnimilations of plaque, associatecl gingival inflammation and 

poorly matched shade of anterior restorations may afféct scoring 

although not related to those aspects of occlusion that are unenable 

to orthodontie treatment 73 

The SCAN ratings use only fiont views of the occlusion thus limiting 

the effect of large ovejets on esthetics 'l 

In the DHC, crowding represents a problem in recording when the 

patient is in the mixed dentition " 

Judgexnents of esthetics rnay vary between countnes and diEercnt 

ethnic groups 

The SCAN index provides only a two-dimensional guide and an 

insufiiciently extensive spectrum of dental esthetics 



The Dental Aesthetic Index is an orthodontie index based on a regression 

equation linking the relative social acceptability of the dental appearance and tbc 

objective, physid measucements of tcn o~clusal traits. 74 1t ailows the estimation 

of potential social handicaps if occlusai statu deviates significantly from a 

This index was baseâ on the opinion of the lay public in the United States. 

Sudeen hundrd high school students and adults rated 200 photographs of teeth ici 

occlusion. ' The Dental Aesthetics Index involves the measurement of ten 

wmponents of a malocclusion and the application of regression coefficients or 

weightings to the components. The components measured are as follows: 74 

*Missing Visible Teeth 
Crowding 
Spacing 

*Diastema 
*Largest Anterior hegularity(Upper) 
*Largest Anterior hegularity (Lower) 
*Anterior Maxillaxy Ove jet 
.Anterior Mandibular Ove jet 
.Vertical Openbite 
Antero-Posterior Molar Relation 

Limitations of the DAI according to Oteyemi and Jones so include a failun 
to assess: 

Dental midline discrepancy 
Traumatic deep overbite 
Buccal crossbite 
Buccal open-bite 
Treatment need dunng the mixed dentition 



18.4 Indices of Treatment Sucecss 

1&4a Tke PAR Index 

The PAR index m r d i n g  to Richmond et al.76 was developed to provide a 

single su- score for al1 the occlusai anomalies that may be found in a patients 

malocclusion. 

Shaw, Richmond and 0 ' ~ r i e n ~  describe this index The dental arches are 

divided into sextants. (F4g 1.1) 



The components of the index are seen in Table 1.1 

1 Upper MM segment 
2 Upper anterior segment 
3 Upper left segment 
4 Lower right segment 
5 Lower anterior segment 
6 Lower left segment 
7 RigM buccal occlusion 
8 Ovem 
9 Overbite 

10 Centerline 
11 Leit buccal ocdusion 

Displacements of teeth are reoorded as the distance between contact points 

of adjacent teeth. The p a t e r  the displacement the greater the PAR score. Buccal 

occlusion is record& with regard to the three planes of space. Ovejet is reuxded, 

positive as well as negative, and overbite and centerline disaepancies are recordeci. 

The individual scores are surnmed to obtain an ovedl totai, representing the degree 

of deviation fiom normal alignment and occlusion A score of O indicates good 

alignment, and higher scores indicate increased levels of irregularity. The 

components of the PAR index have been weighted to reflect current British opinion 

more closely. Subsequently DeGuzman et al. applied Amencan weightings to the 

indexn. The PAR index is expressed as a number rarely beyond 50. S a  Table 1.2. 

(Adaptecl fmom Richmond et al.)'6 



Tabla 1.2 Udng the PAR Index ( as per Alchmond and Sh- 

rn-ng arplotsmanb.Crowdingis detemined by the mount cm- h8ve 
dippad. Spidngb detemined by the amount d space batween the con- poinb- 
Podm-a axtmds fmn mdd of first mdarto the d i a  d the cu@d Anteuiœ 
extends from Ihe rnwU of the cuspid to the medd of üte cu@d lm- -th 
is ntord4d whm the s p u a  for thi toolh b Iess üm or equd il h m  md the dPdh 
is unanipted. Displacements pre recordad as he chortest diarite between the 
cantact poinb, d Waœnt tcah pÎrolld to the oadusrl pimm 

œ if- --ne h dssing8 bsplacements betwaen the prmdr n d  the 1-d ina'iroi 
rn recordad in the antarior segment. If an incisa is fnissing md the space k to be 
doced,Iheaipaceisrecorded. H r n i M ~ i s m i f a ' n g e n d W ~ ~ i c t o b e r @ d  
wilh a prosîhosis, the rpue is not rscorded. @nb between C e ,  wcorid 
md third m d n  me not rœordeâ. Sevefe Q@acements in this waa dl produce 8 
aartbitb wrd be notd in the buctrl oradusion. M the fird mden hm* baen acVacW, 
the contac! @nt bawbsri ths second m d r  md second pmmolr h n a .  If the 
contact @nt bsp lmmt  is due to poor restorab've, the displacement ib n d  mcoded. 
Mixed dantition crowdn@sp&ng m a n t  usas average Mesio-dstd m'da#: 

Mudllr Mandlôk 
Criine - ûmm Cmine - 7mm 

1.1 - m m  
21-m 
4.1-m 
grwter thn 8mm 
hpid.dtnth 



1 
2 One &ngk bath in cmu-bh 
3 Tnio beth in trou-bik 
4 M m  than twoteelh in cro#bita 



tblanmhcka. 
1 Onoqrciibr b oncSiiIfkmrinckorwlnh 
2 Gmter thn orm-imlf the kmr i r r i s o r e  

To develop this index, amrding to Richmond et al '6,  a series of meetings 

with a group of 10 experienad orthodontists was convened (British Orthodontie 

Standards Working Party). Study casts of various treated and untreated cases were 

acamined and discussed until agreement was reached about the individual featurt~ 

that should be assessed to obtain an estimate of alignment and occlusion. The 

s w ~ g  system, Jan in Table L. wu, developed to anaiyze the study casts. 
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In the Mme study by Richmond et aL." validation of the PAR index wu 

attempted. This process involveâ cornparison of a subjective measam against a 

more objective m u e  of the characteristic. 

A panel of 74 examiners was selected representing the various groups 

camying out orthdontic treatment in England and Wdes. These examinas w a t  

asked to assess a repte~cntative sample of dental casts with respect to deviation 

from normal occlusion on a nine-point sale- A total of 272 cases wem collecteci. 

Sixteen pairs of pre and post- treatment models were duplicated and added to the 

sample to assess for examiner reliability. 320 cases in total were examineci. The 

dental casts were divided into four groups of 40 pre-treatment and 40 pst- 

treatment pain. Six validation study days were arranged. 

Four trained and calibrated examiners each scored one group using the PAR 

index. ï h e  raw total for the PAR wmponents had a correlation, r, of 0.74 with th 

panel of 74 examiners mean subjective scores for deviation fiom normal occlusion. 

Direct summing of the sub-components might not provide the best index as 

the profession might place greater importance on certain aspects of a docclusion. 

In order to detamine weights that should be placed on each cornpontnt to best 

predict average opinion, multiple regression of the sub-components was carried 

out. The Peanon's correlation coefficient, r ,was then 0.85 for the weighted PAR 

scores. 



1.Mb Rrliabil' of the wàihted PAR worc 

Richmond et al. 76 found that the interexaminer, intn-clus comlation 

cdc ient  of reliability for the total score of the 4 exminers was 0.93 with the 

lower 95% confidence limit 0.90. The weighted index shows a slight improvement 

o v a  the un-weighted (un-weighted r= 0.91, lower 95% confidence Limit 0.87) 

In a relata? study, Richmond a ai. describe how the PAR index cm be 

used in assessing improvement and the standard of orthodontic treatment. In 

orthodontks it is important to assess whether the treatment rendered has created a 

worthwhile improvement in ternis of o v e d l  alignment and occlusion The 

outwme of treatment is oAen dependent on many factors, e.g complexity of tbe 

case, patient factors and expertise of the practitioner. There are two ways of 

asessing the degree of improvement using the PAR index. Using the reduction in 

weighted PAR score or  using the percent reduction in weighted PAR ocore. A 

greater reâuction of weighted PAR score is likely when the malocclusion is v q  

severe and perhaps having a greater need for treatment. Percentage reduction 

reflects degree of improvement relative to the pre-trestment score. The following 

example illustrates the importance of looking at the reduaion in PAR score and not 

only the percentage reduction in PAR score. A change in score fkom 40 to 10 and a 

change from 12 to 3 both indicate a 75% reduction in PAR score but a much 

greater improvement luis been achieved in the first instance. According to 

Richmond et al., " at least a 3W reduction in the PAR score is required for a case 



to be considered as improved and a change of 22 PAR points for g r a ~  

improvemcnt. 

Deficiencies of the PAR index include: 

The index relies entirely on the evaluation of study models to reflect 

the severity of a patient's dentofacial deformity 

There h no provision for ske1ct.l rclationship in the antao- 

posterior, vertical or transverse plane 

Growth potentiai is not factored in 

It fails to assess the axial inclinations of anterior teeth post treatment 

(mesio-distal or buccal-lingual) 

It fails to acwunt for iatmgenic decalcification, root resorption and 

periodontal breakdown 

If fails to take dentofacial esthetics into account 

It fàils to account for the etiology of the malocclusion 

Most of these problems are common to occlusal indices in general. 

Acknowledging these problems Pae stated that, ''although this uialysis is  a 

relatively new index, the PAR index appears to be the gold standard for evaluating 

a maiocclusion." This index appears to be the most accepted in the wrrat 

litcmhire. 



1.9 Purpose 

The goal of orthodontic treatment is to provide a iùnctional, csthetic and 

stable correction of a presenting maiocclusion. Termination of orthodontic 

treatment before these goals are met is undesirable. 

The F i  Nations and Inuit Heaith Branch states that there is a continuing 

trend towards premature discontinuation among First Nations patients- Et bas dm 

contended that PU too often the precipitating factor to early discontinuation is the 

tendency towards an increased number of missed appointments. The Non-Insured 

Heaith Benefts Plan Bulletin " states that there is considerable concem arnong 

orthodontic providen regarding missed appointments and dificulties in completion 

of orthodontic treatment. This study will evaluate the number of missed 

appointments and the orthodontic treatment results of those First Nations patients 

who complete orthodontic treatment. 

"Fint Nationsn health service dentists have had a dinical impression that 

thae is a greater fkquency of severe dental mal-relations arnong First Nations 

people than in the general population.81 As it is unredistic to expect al1 

maiocclusions to be treated to an ideal occlusion, degree of improvement is oftm 

the gauge that is used to decide if a case's treatment was worthwhile. It is 

important to cstablish whetha a worthwhile improvement has been achicved for an 

individuai case and the proportion of cases that show improvement." This shidy 

will use the PAR index to evaluate the pre-treatment and post-treatment 



malocclusions as well as the degree of improvement in those patients who have 

been approved for coverage by the NIHB. 

The provision of orhodontic treatment depends not o d y  on the initiai 

consultation and the fitting of the orthdontic appliance, but the ability of the 

orthodontist and patient to cany out the treatment to a successfûl conc~usion.~~ 

There has been no formal study done using records fiom ptivate orthodontic 

pmctices to  evduate the orthodontic treatment outcorne, the seventy of 

malocclusion and the prevalence of mis& appointments in First Nations people 

undergoing orthodontic treatment. In order to optimize the health benefit to the 

patient, the outcome of orthodontic treatment in thew patients must be assesseci and 

factors influencing 5 must be analyzed. This study will examine orthdontic 

treatment outcome in the First Nations populations as well as several factors that 

may affect the successtiil outcome of  treatment. 



1.10 Statement of Objectives 

Objective 1. To compare the pre-treatment PAR scores of a sample of First 

Nations orthodontic patients to the pre-treatment PAR scores of a sample of non- 

Fust-Nations ortbodontic patients. 

Objective 2 To compare the post-treatment PAR scores of a sample of Fust 

Nations orthodontic patients to the pst -treatment PAR scores of a samplc of non- 

First Nations orthodontic patients. 

Objective 3. To compare the reduction of PAR scores resulting f?om orthodontic 

treatment in a sample of First Nations patients to the reduction in PAR scores 

resulting nom orthodontic treaü-nent in a sample of non-First-Nations orthodontic 

patients. 

Objective 4. To wmpare the reduction of PAR scores resulting f?om orthdontic 

treatment in a sample of Fim Nations class II dental orthodontic patients to the 

reduction in PAR ocores resulting Îrom orthodontic treatment in a sarnple of non- 

First Nations class II dental orthodontic patients. 

Objective 5. To wmpare the reduction of PAR scores resulting from orthdontic 

treatment in a sample of First Nations orthodontic patients who had extractions to 

the reâuaion in PAR scores resulting fiom orthodontic treatment in a sample of 

non-First Nations orthodontic patients who had extractions. 



Objective 6. To compare the numba of missed appointments during the course of 

. ortbodontic m e n t  between a sample of Fint -Nations patients and a sample of 

non-Fi-Nations patients. 



thesis #1 

HO: The pre-treatment PAR scores in F h t  Nations patients conrmencing 

orthodontic treatment are not significantly different fiom the pre-treatment PAR 

scom of non-First Nations patients mmmencing orthdontic treatment- 

: The pre-treatment PAR scores in Fist Nations patients commencing 

orthdonsic treatment are significantly greater than the pre-treatment PAR scores of 

non-First Nations patients coxnmencing orthodontic treatment. 

-thesis #2 

HO: The pst-treatment PAR scores in First Nations patients are not significantly 

difSkrent fkom the port-treatment PAR scores in non-First Nations patients. 

H.: The pst-treatment PAR scores in Fint Nations patients are significantly 

greatet than the post-treatment PAR scores in non-First Nations patients. 

Wothesis #3 

HO: The reduction in PAR scores as a result of orthodontic treatment of First 

Nations patients is not significantly different Born the reduction in PAR scores of 

the non-First Nations patients. 

&: The reduction in PAR scores as a result of orthodontic treatment of First 

Nations patients is significantly l e s  than the reduction in PAR scores of the non- 

Fust Nations patients. 



Hywthesis #4 

fi: The reduction in PAR scores as a resuIt of orthodontic treatment of First 

Nations c h  II dental patients is not significantly differeat from the reduction in 

PAR scores of non-Fiust Nations class II dental patients. 

HO: The reduction in PAR scores as a result of orthodontic treatment of First 

Nations class II dentai patients is significautly l e s  than the reduction in PAR 

scores of non-first Nations class II dental patients. 

thesis #S 

Ho: The reduction in PAR scores as a result of orthodontic treatment of First 

Nations extraction patients is not significantly different from the reduction in PAR 

scores of non-First Nations extraction patients. 

Ho: The reduction in PAR scores as a remlt of orthodontic treatment of First 

Nations extraction patients is significantly less than the reduction in PAR scores of 

non-First Nations extraction patients. 

Hvbothesis #6 

Ho: The percentage of missed orthodontic appointments among First Nations 

patients is not signifiuntly different nom the percentage of missed orthodontic 

appointments in non-First Nations patients. 

H.: nie percentage of missed orthdontic appointments arnong Fust Nations 

patients is significantly greater than the percentage of rnissed orthdontic 

appointments in the non-First Nations patients. 
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Chapter Two 
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Orthodontie Treatment in the 
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2.1- Introduction 

Evaluation of treatment outcome in First Nations octhodontic patients is an 

important step in determining the effectiveness of the dental program of the Non- 

insurcd Hailth Benefits program. The NIHB program provides supplemcntary 

hcaith benefitq including dentai treatment, for registered indian, Inuit and Imu 

people throughout Canada. Orthoâoiitic d c e s  for NMB clients now comprise 

nearly 12 percent of total costs in the NIHB dental program and are surpassed only 

by generai restorative services. ' The expense of providing dental savices to the 

First Nations people of Canada is in excess of $106 million per year. ' This numba 

has almoa doubled since 1993 when total spending for the dental program wu 

about 560 million? In the 1998-1 999 yeas, orthodontie senias contributed S 10.4 

million to the total cost of dental s e ~ c e s  funded by the NDIB program. 

The Non-Insured Heaith Benefits OJIHB) program is a branch of the First 

Nations and Inuit Health Branch ( F m )  of Health Canada. The program is 

publicly funded through tax dollars provided at the federal level to provide not only 

dentai, but many other health care benefits to its clients. In any publicly fiinded 

h d t h  care program the cornpetition for limited public resources between severai 

areas of need means that there i s  a limit to what services may be provided, the 

volume of those savices provided and to whom .' Dental expendihins must be 



prioritized in the context of many other health Gare n e d s  and access limiteû to 

thox who wouid receive the greatest health benefit. 

According to NIHB program policy, dental coverage is not comprehensive. 

It is intended that clients receive coverage for those d c e s  that are required to 

maintain an intact dentition.' ~ e g a r d i n ~  orthodonties, the NIHB program's policy 

limits treatment to those individuals u n d a  the age of 18 years. As well, the ovedi  

cost of multiple phases of treatment should not exceed the total f a  for a 

maloccIusion of similar seventy treated in one phase and the malocclusion must be 

significant and fûnctionally handicapping. ' (Appendix 2.1) Acçording to 

s-~ the definition of a handicapping malocclusion as developed by the 

Council on Orthodontic Health Services of the American Association of 

Orthodontists is as follows: "Handicapping maiocclusion and handicapping 

dentoficiai deformity are conditions that constitute a hazard to the maintenance of 

oral health and interfiere with the well being of the child by adversely effkcting 

dentofmial esthetics mandibular finction or speech." To apply this definition 

involves some de- of subjectivity. 

The Regional Orthodontic Screening Cornmittee conducts the 

predetennination of orthodontic benefits based on the NTHB nation wide guidelines 

for orthodontic benefits. '(~~~endix 2.1) Preûetennination is a common 

administrative p r o d u r e  ued  by most insurance programs. ' Accordhg to Cooney 

et al.,' the main purpose of this system is to check client eligibility or consistency 

of request for prior services. The Regional Onhodontic Screening Cornmittes 
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evaiuates each patients diagnostic records and determines if the patient is eligible to  

receive benefits based on the guidelines to orthodontic benefits. The primary 

question that the onhodontic screening cornmittee must answer is as follows: 1s the 

presentlng malocclusion handicapping? 

Shaw stated that the assessment of orthodontic need is difnaùt to quant* 

because the dental, functional and psychological benefits are, for the most part, 

unknown. Practitioner's and patient's perceptions of tnatment need are effected 

by many different variables. 'O The variables afRcting their assessment of 

orthodontic need may be very different when comparing between practitioners and 

patients, between practitioners themselves and between patients themselves. What 

these variables are and how they are used by orthodontists to determine treatment 

n a d  is largely unknown. l 1  Although the determination of treatment need is 

relatively subjective, orthodontists must make recommendations regarding 

treatment. Considering the nature of the determination of  treatment need, it would 

be interesting to evaluate the seventy of  cases being accepteci for treatment by the 

MHB to those patients treated in the general population. 

Kitzhaber stated that determining what is being bought with our health-care 

dollars and the relationship between health care expenditures and h d t h  is a 

pnmary concem. ' The outcome of providing a health d c e  such as orthodontics 

to the First Nations patients who receive coverage from the NIHB program is of 

interest to the First Nations people, the orthodontists providing them s e ~ c e  and 



th FNïHB. According to Shaw et ai., the asserunent of orthodontic treatment 

outcome un be a detemiined through the use of an occlusal index- 'O 

Shaw and wlleagues 'O indicated that there are four types of occlusal 

indexes in existence. Fint are the diagnostic indices, for example, the Angle 

classification Second there are the epiderniological indices, such as the 

Ualalignment Index l2 and the Occlusal index '1 Third there are the indices of 

m e n t  need, these include Grainger's Treatment Pnority Index 14, Saizmann's 

Handicapping Malocclusion Assessment ~ e c o r d ' b d  the Index of Orthodontic 

Treatment ~ e e d . "  The fourth type of index rneasures treatment success, such as 

the Peer Assessment Rating (PAR) index. l7 According to DeGuzman a al., '* the 
PAR Index evaluates treatment difficulty as well as malocclusion severity. Pae l9 

states that the PAR Index appears to be the gold standard in evaluation a 

malocclusion. 

The primary objective of this study was to determine if there was a 

significant difference in the de- of improvement due to orthodontic treatment 

between a  ample of the First Nations orthodontic patients and a control sample of 

n o n - f i i  Nations orthodontic patients. The secondary objectives were to determine 

if there was a difference between the severity of malocclusions being treated in a 

sample of the Fust Nations population and a control sample of the non-First 

Nations population and to detennine if there are any significant dinerences in 

m e n t  outcorne ôetween these two samples. The PAR Index is the most 

suitable index for the purpose of this papa and will be applied to prc-treatment and 
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post-treabnent study models. In addition, other fâctors thaî may influence 

treatment outcorne such as missed appointments, treatment duration, oral hygienc, 

mctmctions, dentai classification and geographic location will be evaluated. 

2.2 Materials and Mtthods 

2.2-1 Rdiability 

Five pre-treatrnent and five pst-treatment models, were randornly selecteû 

f?om the pool of treated patients fiom the University of Alberta Graduate 

Orthociontic C h i c .  Intra-examiner reliability was detennined through a pilot study 

where the author used the PAR Index (as onginally describeci by Richmond a ai., 

1992) l7 to score the ten sets of models at five separate occasions and then compare 

the scores. To determine inter-examiner reliability, the author, one orthodontist and 

one orthdontic resident each used the PAR Index once to score five sets of modefs 

from the sarne lot selected for the intra-examiner reliability projecî. 

Data describing intra-examiner reliabil ity suggests that there was excellent 

reliability between days with mean differences between O and 2 PAR points of  a 

possible 50 points. The largest difference was between days three and five with a 

mean difference of  2.0 (S.D.=3.266). Pearson's correlation coefficients show a very 

high correlation with r-values greater than 0.957 (Appendix 2.2). 

Inter-examiner reliability was excellent with mean differences of 1.65 

(S.D.=1.45) and 2.65 (S.D.=1.66) PAR points between the two respective reliability 

volunteers and the examiner. Pearson's correlation coefficients show a very high 

correlation with r-dues greater than 0.963. (Appendix 2.2) 
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2 . 2  Sample Siiw Estirnz:ie=. 

Twenty subjects were randomly selected by the author fiom active retention 

files of the private practice of an Edmonton area orthodontist. Ten subjects were 

fiom the First Nations group and ten were nom the non-First Nations group. The 

d e r  was blinded to the identity of the subjects through covering the patient's 

name on the models. The pre-treatment and pst-treatment models were separated 

and the models were arranged in random order. The PAR Index was appIied to bath 

pretreatment and post-trament models and then weighted according to 

DeGuzmann et al. " The sample size was determined by examining the mean 

degree of case improvement as determineâ by reduction of weighted PAR score. 

The ssmple size caiculation with an alpha of -05 and $ of 0.02 detemineâ that for a 

medium efféct size, a minimum sample size of 60 per group would be required. 

b 

Formula for sample size calculation. 

Effect SUe calculation : d =m. - rnh 
O 

= 0.75 
(where m.=mean improvement in PAR score for FN group 

and rnb = mean improvement in PAR score for non-M group 
and a = standard deviation for mean improvement for the FN group) 

For a medium effect size where d 4.75,  a= 0.05,830.02, and a power of 98% 
A sample of sue n= 60 would be required per m u p .  



2.2-3 Srmplt 

This study was conducteci in three private orthociontic pfElCtices in A l b a  

Canada These practices were chosen because of the large number of First Nations 

paîients treated in each practice. They were located Edmonton, St. Albert ud 

Lethbridge. Each practice contributeci twenty First Nations and tweaty non-Fust 

Nations abjects to the study. A total of sixty First Nations and skty n o n a  

Nations subjects were randornly selected by the examiner from the active retention 

files of the volunteer oithodontists. The patients had been de-banded within the last 

five years. The criteria for case seleaion were as follows: (1) availability of 

written record indicating the patients address, dental classification, treatrnent plan 

including extractions requued, when the treatment was started, the number of 

misscd appointments (no- shows), the number of attended appointments and when 

the patient was de-banded. (2) The method of payment for the Fust Nations 

patients was through the Non-Insured Health Benefits plan (NIHB). This served to 

verify the patient's First Nations status. (3) The patient was betwem the ages of 11 

and 18 at the b e g i ~ i n g  of treatment. (4) Pre-treatment and post-treatment models 

were available. 

Tabk 2.1 k r i p t i o n  of SampIc 

p-vmlw 
0.m 

0.- 

M..ndithmnœ 
247  

S.#. 

L 

4P (-am) 

a e ( m )  

Fimt Nations Pb(n=60) 

161.lW 13.4 

2W 31 
A 

Non-Fint Mtiorrr(n=G0) 

163.511 13.6 

34/28 



2-24 Data CoUcction 

To ensure examiner blinding, patient charts obtained from each pfactice 

wae pîaceâ in random order and each chart was assigned a number. This number 

was then placed on the patient's pre-treatment and post-treatment models and the 

patient's name was obscurai 60m view. The models were then placcd in random 

order and the PAR Index was applied to the models acwrding to the criteria of 

Richmond and Shaw. The PAR score was recordeci on a score sheet as a single 

number (between û-50) for each set of models. The scores were then weighted to 

reflect North Amencan standards according to ~ e ~ u z m a n l *  (Appendix 2.3) 

Pre-treatment and post-treatment weighted PAR scores were tabulated by 

the examiner for each patient as well as the degree of improvement (pre-treatment 

minus p s t  treatment weighted PAR scores). In addition to the m d e l  analysis, a 

review of each patient's chart was done in order to evaluate a number of variables. 

The variables included were: the number of missed appointments the geographic 

location of the patient (50 km was used as the maximum distana the patient could 

live fiom the practice and be considered to have reasonable access ta services as 

per the FNIHB. If the patient lived less than 50krn frorn the center where the 

pmcticc was located they were classified as local); the dental classification of I,4 

EC (the division of class II cases was not determined since it was not wnsistently 

entered in the patient's charts); whether permanent twth extractions were done to 

facilitate orthodontie treatment; treatment duration and the number of entries in the 

progress notes regarding p w r  oral hygiene. 
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2 . 2  Statistid Anaiysis 

Following the tabulation of data, the infiormation was observed graphicslly 

in o rda  to easure a normal distribution for each comparison. Mean dietences for 

pn- trcatment, pst-treatment and improvement in weighted PAR as well as for 

treatmeat duration and number of kept appointments between the First Nations and 

the non-First Nations groups were assessed and subjected to the Student's &test. 

hie to non-normal distributions, the comparison of number of misscd 

appointments and number of negative cornments on poor oral hygiene betweea the 

First Nations and non-First Nations patients was done by means of the Manrr 

Whitney non-parametric test. In addition, a multiple linear regression was done 

comparing al1 variables excluding pre and post-treatment PAR to the pnmary 

outcorne measure (improvement in weighted PAR score). 

2.3 Re~ults 

The meam, standard deviations and pvalues for pretreatment, ps t -  

treatment and improvement in weighted PAR, treatrnent duration and appointments 

attendeci can be found in table 2.2. Significance levels offl0.05 were considerd 

to be statist ically signi ficant. 



Nations Pt6 INon-Firit Nations PE ( 

Students t-tests indicated that there were significant differences found in 

pre-treatment weighted PAR scores, improvement in weighted PAR score and 

number of appointments attended. No significant differences were f o n d  in pst- 

treatment weighted PAR scores and treatment duration between Fkst Nations and 

non-First Nations patients. These results indicate larger pre-treatment PAR scores, 

greater reduction in PAR scores and fewer appointments attended in the First 

Nations population. 

Medians for number of missed appointments and number of negative 

comments on poor oral hygiene can be seen in figures 2.1 and 2.2 and table 2.3. 

Tabk 2.3 Medim number of missed appointmenta and negativc commcntr on poor 

o d  hygicnt. 



Figurr 2.1 Boxplot of nurnbcr of misscd appointmcnb 

Fric Nmtiaitr mtln 

Figure 2.2 Boxplot of the numbcr of  ncgativc commcnts on poor on1  hygicnc. 

The Mann-Whitney non-parametric test indicated that there were 

statistically significant differences found in the numba of missed appointments a d  



the numba of wmments on poor oral hygiene between the F i  Nations and non- 

First Nations patients. 

Sincc pre, p s t  and improvement in weighted PAR scores may k 

infiuenced by the difficulty of the presenting malocclusion it was of interest to 

evaluate the scores of Ctass 11 dental patients and extradon patients. 

Descriptive statistics cornparhg Fust Naîions and non-First Nations 

d o n  patients and class II dental patients can be seen in tables 2.4 and 2.5. 

Trhle 2.4 Firrt Nations and non-Fint Nations estraction patient wcightcd PAR 

Table 2.S Fint Nations and non-First Nations Claa II dentai weigùted PAR =or# 

'Pm tx PAR 
judglltd) 
eOrttrPAR 
(w-gHed) 
Improvoment in PAR 
(WefQiphiad) 

&leandifferen# 
5.20 

224 

295 

pi. bt PAR 
(udghtad) 
'ha tx PAR 
(waïgiphiad) 
Impoimnont in PAR 
(WdgMd) 

pmlw 
0.438 

a2l5 

0.314 

Ertndim 
nntwiorirPt8 

-1 
NorrnntNitiorrm 

n-22 
Mem 
29.P 

9.S6 

19.63 

n e  

Maan 
' 24.00 

7.32 

16.a 

S.O. 
8.61 

7.01 

10.52 

W ~ S  I 
Mern 

3285 

1212 

P.73 

S.0- 
10.47 

6.30 

11.86 

hb8n 
25.w 

9.15 

15.89 

7.m 

8.28 

10.62 

pvrlw 
0.000 

O. 1 66' 

0.093 
L 

S.O. 
am- 

7.01 

9.98 

Meuidiflar8mm 
7.81 

297 

4.84 



There were significant differencw found in pre-treatment weighted PAR 

scores betwcni the First Nations and n o n - F i  Nations extraction patients and cl= 

II dental patients- The First Nations patients had higher pretreatment weighted 

PAR scores in each case. Although a trend towuds higher post-treatment and 

mduction in weighted PAR scores could be seen in the Fint Nations patients, these 

relationships were not statisticaily signifiant. 

Tabk 2.6 Lacai n Non-toc J Patient weigbted PAR rcom 

- - - --- 

Table 2.6 illustrates the effect of geographic location of patients on pre- 

treatment, post-treatment and improvement in weighted PAR scores. Local 

patients had a statisticaily significant higher reduction in weighted PAR score than 

non-local patients. 

As c m  be s a n  in Table 2.7, this study indicates that the geographic location 

of patients had no significant effm on the number of missed appointments. 

1 

en-br PAR 

Port-trt PAR 
wmighbd) 

Lprovement in PAR 

_S''-'-J) 

(within SO iwn) (further thin 50 km) 
Maan 

26.77 

8.57 

182û 

Mean difierma 
3-34 

0.65 

3.99 

p-vdw 
0.560 

0.- 

0.031 

S.D. 
9.07 

6.16 

9.27 

Mean S.D. 
23.43 

9.P 

1422 

9-45 

7.31 

10.47 



Tabk 2.7 Miucd appointmenta n g q p p b i c  location 

A multiple regression of al1 variables except pre a d  post-treatment PAR on 

improvement in weighted PAR score showed an 8 value o f  0.180 Table 2.8 shows 

that af€er removai of non-significant variables the 8 value was 0.144. 

Table 2.8 Resultr from fornard stcpwise tegipssioir and comelatioa tut 

L 

R Square for gioup- 0.1U 
f ICondsitkn 

Varia ble 
FN status 

Another way of describing the degree of improvement is by using a 

Geogmphic 
location 

nomogram describeci by Richmond et. al.'' It was developed using discriminant 

p-value 
0.013 

d y s i s  in order to separate groups of treated patients into worse or no diffetent, 

Camcient 
0.180 

0.001 

improved and greatly improved categones (Figure 2.3). The pre-treatment 

0.1 O7 

weighted PAR scores are entered on the horizontal axis and the pst-treatment 

weighted PAR ocores are enter4 on the vertical UOs. The intercept between the 

two scores is used to indicate the degree of improvement. The line separating the 



"Worsc or no Merent" Born the improved section indicates approximately 30 

patent improvement in weighted PAR score. The tine sepanting the "impnmd" 

and "grcatiy improved" cases indicates a rduction of 22 weighted PAR points. 

Ulustntcr 8 First Nations patient) 

PAR Index for F i i  Nation 



Fimm 2.4 Nomoprrai Iilusârating ünprovwacnt in the Noa-Fht Nadoas Croap ( Each 2 

Uliubrtcr one non-Fird Nations patient) 

PAR Index for N o M i  Nation 

Figures 2.3 and 2.4 indicate that the majority of the cases in both the Fust- 

Nations and the non-First-Nations groups were in the "improved" category. M o n  

of the patients in the First-Nations group were in the "greatly improved" category 

than the non-Fust-Nations group. 



2.4 Diicussion 

The pmtreatment PAR scores were found to k p a t e r  in the First Nations 

group than the non-First Nations group. There are a nurnber of factors that may 

contribute to this finding. One factor is that the Regional Orthodontie Screenhg 

mmmitta screened the First Nations patients included in this study in order for 

them to receive benefits. The screening cornmittee determines that al1 cases 

accepteci for treatrnent must be considered handicapping. The non-First Nations 

patients had no screening other than that done in the orthodontic office. This 

finding indicates that only the more severe cases in the Fust Nations group are 

king treated. In addition, there may be more "elective" orthodontic treatment 

(treatment of less severe or rninor esthetic problems) being done in the general 

population. According to Richmond and shawSao the more severe rnalocclusions 

are the most likely to be greatly improved. It has been show that the First 

Nations population has more severe malocclusions. 2132 

There was no significant difference found between the post-treatment PAR 

scores of the Firsî Nations and the non-First Nations patients. This indicates that 

the treatment standards for those cases being treated in the general population are 

the same as the treatment standards for those First Nations cases. The mean 

reduction of PAR score in the Fust Nations group was larger than the non-First 

Nations group. This is consistait with what you would expect b a s d  on the mean 

pn-treaûnent and postbeatment PAR scores. The difference in mean reduction of 

PAR scores is a reflection of the higher initial PAR scores in the First Nations 
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soup .  Those maloccliuions most in need o f  improvement offen achieve a grea!a 

degrec of improvement than those with less need for treatment. 'O 

The number of rnissed appointments in the Firot Nations group ù 

statistically greater than that of the non-First Nations group. According to Fazzio 

and Boffa ZJ who did a study into failed appointments, those who paid for their own 

a p p o b e n t s  were good attenders. They found that when the dental care is h, 

the patients motivation to keep appointments is diminished. Failing to arrive, or 

hMng late results in staff hstration and may effect the time available for treating 

that patient or subsequent patients." Richardson States, " It is unlikely the quality 

of treatment will be affkcted if one or two appointments are missecl.. .but 

consideration of resources is relevant as time could be spent treating other 

patients." 2s There is a signifiant oppomuiity cost for the orthodontic office when 

patients miss their appointments. When missed appointments are common, fewa 

patients can be seen by the orthodontist. in addition, no shows and cancellations 

present the problem of rescheduling. Since orthodontic practices schedule on 

cycles of four to six weeks, there is little time available in the next several weeks to 

re-book the appointment." 

To ensure that the patients who missed their appointments did not simply 

re-book them shortly der  their scheduled time, it was important to evaluate the 

totai number of appointments attended. If First Nations patients had the same or  

grcater number of appointments attended as the non-First Nations patients it would 

be an indication that the appointments were rebooked. If the First Nations patients 
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had fewer appointments attended than the non-First Nations patients it would 

indicrte that they were not re-booking their appointments. This study found the 

latter to be the case 

The First Nations and non-First Nations patients had a shilar man 

trcatment duration. The mean treatment times in this study were 21.9 months for 

the First Nations group and 22.3 months for the Non-First Nations group. This 

mean difRerence of 0.4 of a month equals approximately 10 days, which is not 

clinidly significant considering the total treatment duration. The average 

treatment duration of the two p u p s  is 22 months which is exactly the sarne as was 

found in Alger's study? Fink and Smith found the average treatment duration of 

118 cases fkom six offices to be slightly greater at 23.1 months2' 

Negative wmments on oral hygiene were found to be significantly greater 

in the First Nations group. This is a concem because as Shaw et al 29 state, when 

oral hygiene is p r  orthodontic treatment predisposes gingival disease and dental 

caries. 

According to the FNKH.B guidelines, patients living within 50 Imi of the 

closest orthodontic practice are considered to have reasonable access to services. 

For the purpose of this shidy, those who lived over 50 km away fiom the practïce 

were considend non-local. The nsults showed that local patients had a larger 

reduction in PAR scores than those whom where non-lod even though this study 

indicated no relationship between geographic location and the number of missed 

appointments. 
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Because of the relative dificulty in treating Class ïI, Class IïI dental and 

extraction patients c o m p d  to Cl 1 non-extraction patients it was interesting to 

determine the difference in treatment outcome for these cases between the First 

Nations and the non-Fist Nations patients. Due to restrictions based on sample 

size, no evahation of Class ïïI cases was done and only Class II dental cases and 

extraction cases were evaluated. The only signifiant differences w a e  found in the 

pre-treatment PAR score. These scores were greater for the First Nations patients 

in each category. Although there was a tendency towards increased post-aatment 

and reduction in PAR ocores in the First Nations patients, this was not statistically 

significant. It appears that even in the more complex cases, the treatment r e d t s  in 

the Fint Nations patients are similar to those in the non-First Nations patients. 

The regression analysis indicates that when al1 factors are accounted for, the 

only ones having a significant effect on improvernent in PAR score are Fust 

Nations status, extractions and geopphic location. Determining the effect of al1 

factors on the reduction in PAR resulted in low R- square values because of the 

requirement to leave pre-treatment PAR out of the regression . Although the pre- 

treatment PAR is strongly related to the primary outcorne masure, it could not be 

used in the regression because it is part of the equation in detennining improvement 

in PAR score due to treatment. 

The nomogram as developed by Richmond et al? is a convenient way to 

assess the outcome of treatment in terms of degree of improvement. A greater 

numba of patients in the First Nations group were in the "gnatly improvedn 
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category- This may be explained by the more s w a e  pre-treatment malocclusions 

in this group. Ahhough there were more Fînt Nations patients in the "greatly 

improvedn category, the mean percentage reduction in PAR score is similar 

between the two groups. 

2.5 Conclusions 

Basad on the results of this study of 60 First Nations patients and a conml 

group of 60 non-First Nations patients, the following conclusions can be drawn: 

Pre-treatment PAR scores were significantly greater for First 

Nations Patients than for non-Fint Nations patients. 

There was no signifiant difference in pst-treatment PAR scores 

between First Nations and non-Fint Nations patients. 

The mean reduction in PAR score was larger in the First Nations 

group than the non-First Nations group. 

There were a greater number of missecl appointments among the 

Fust Nations patients than non-Fint Nations patients. 

There were fewer appointments attended among the First Nations 

patients than the non-Fust Nations patients. 

First Nations and non-First Nations patients had similar mean 

treatment duration as non-First Nations patients. 

First Nations patients had more negative comments on oral hygiene 

than non-Iirst Nations patients. 
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8) Patients who lived within 50 km of the orthodontic practice haâ a 

larger reduction in PAR score than those who lived m e r  than 50 

km fiom the pnctice. 

9) Fust Nations Class II dental and extraction patients had higher pre 

treatment and similar post-treatment PAR scores than non-Fust 

Nations patients. 

Very little research has been done into the provision of dental seMces to 

the First Nations people. The intention of this paper was only as an introduction 

into this general area of research and therefore additional studies are required. This 

study reflects only the treatment results of those patients who have completed 

orthodontic treatment and does not reflect the results of îhose who have 

prematufely discontinued treatment. Future studies may include premature 

discontinuation of orthodontic treatment in the First Nations population and caries 

prevaience and decalcification after removal of orthodontic appliances in this 

population. 



Appendix 2.1 
Guidelines for Orthodontie Benefib (adaptai 
from the NIHB Dentai BuUetin- Sept, 1999) 

NIHB n<ll consider supporthg the cost of orthodontic treatment for eligibîe First Nations, - 
Inuit and Innu clients when al1 nine of the follom'ng conditions apply: 

11. The malocdusion is signifiant and f ~ n ~ o n a l l y  handicapping: 

I proviâers will submit cases r ~iast in need of treatment and 
i d e m  issues that m'Il be addressed by treatment 

I 2. All prelirninary dental treatment (periodontal and restomtïve) 
has been compîeted. 

I 3. The patient is caries free and has demonstrateci consistently 
oral hygiene 

4. This is the appropriate time for the proposeci treatment to 
be provided. 

I 5. The patient is less than 18 years of age at the time of the 
cases submission for assessment. 

6. The patient and the parentîguardian must attend the 
treatment conference appointment and provide the consent 
and demonstrate a commitment to the plan. 

I 7. If, in the providefs judgement, oral heaith is being 
or if there are non-cornpliance issues, the provider will 
discontinue treatment and advise the NlHB accordingly. 

8. Records must be accompanied by a completed ~ o d o n l i c  
sumsry sheeti 

9. The overall cost of muitipîe phases of treatment will not 
exceed the total fee of what would be charged for a 
malocdusion of sirnilar severity treated in one phase. 



Ptarson's Correlation Coefficient 

rComlrtkii Ir rignMcrnt at th. 0.01 Ievei (2-Wkd) 

Inter-emmintr Reliabiiity. 

Pearson's Correlation Coefficient. 

œCamullanbrlqilllcrnt.t(hQ01M(2~ 
Average PAR score is thc mean PAR score for the group of 5 patients usamined 
for intcrIxaminer reliability. 



Appendù 23 
Severity weightings for the PAR score components. 

@eGuurian et al., 1995) 

-rjet 
Overbite 
Midllne discmpency 
Buccal ocdusion 
Upper anterior alignment 

S 
3 
3 
2 
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Chapter Three 

Discussion 

And 

Recommendations 



3.1 Gentnl Discussion 

There is relatively little information on the prevalence of malocclusion in 

the F h t  Nations population. Acarrding to J ~ M Y  et al.' those dentists involvcd in 

providing services to the First Nations people have the clinical impression that 

thcm is a grcater frcquency of sewre malocclusions in the First Nations population 

than the general population. Harrison and ~ a v i e s '  found that thae is a greater 

degree of severe malocclusion in Abonginal adolescents than that of the general 

population. According to their study done of school children in British Columbia; 

12% of Fint Nations 13 year olds had a mesial (Class III) molar relationship 

compared to 2 . W  in the Caucasian group; 39.6% of Fust Nations 13 year olds had 

significant crowding (evidenced by a tooth being crowded or out of line by mon 

than half of its crown width) compared to 16.2% in the Caucasian group; 6.W of 

First Nations 13 year olds had negative ovejet compared to 0.6% in the Caucasim 

group; 1 1.3% of Fust Nations 13 year-olds had an anterior open-bite compared to 

O.% in the Caucasian group. Al1 of the above findings were significant .t the P < 

0.05 kvel. It can be seen that crowding, class III dental relationships and anterior 

open-bite are more wmmon in the population studied. It is an interesting finding 

that 25.W of First Nations 13 year-olds had an overja > 4mrn compared to 13.7% 

in the Caucasian group although this finding was not significant at the P c 0.05 

level. Although these findings are valuable, the method used to measure crowding 

wae coarse, information on skeletal relationships, esthetics and psychodal  

aspects of maIocclusion were not recorded. 
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The relatively high pre-treatrnent weighted PAR scores of the First Nations 

group found in the aiment study appear to confimi Harrison and ~avies '  findings 

of a hi@ prevaience of severe malocclusion among the Fust Nations population. 

Although this hding may initially appear to show that the Fust Nations 

malocclusions are more severe, part of this effect can be explained by the sample 

chosen. This project was focused on studying those First Nations patients bemg 

treated under the Non- insurd Heahh Benefits plan (NiHB). In order to be 

included in the study, the First Nations patients mua have gone through a saeening 

process undertaken by the Regional Orthodontic rreening cornmittee of Alberta to 

be determined to have a "Handicapping Malocclusion". ' (See the definition on 

Page 8)* 

When the provision of health services is not comprehensive, and some 

treatment pnonty needs to be allocated, a screening system is justified. The Nnds 

alkateci for orthodontic treatment of NMB clients must be used to provide heaith 

services to those who are most in need. The primary challenge is to provide the 

d m u m  benefit to those patients who require them the most with the limited 

resources available for orthodontic services. It is evident nom the cumnt study 

that, relative to the general population, the NMB is allocating its orthodontic 

budget to those patients having a high need for orthodontic savices. This may 

provide an indication of the effectiveness of the Regional Orthodontic Screening 

Cornmittee in determining those having a high need for orthodontic treatment. 



A major goal of any public h d t h  system is to provide quality hcalth 

services to its clients. The NMB has an interest in that the orthodontic Gare 

interventions provideci are effective. The similarity in pst-treatment PAR scom 

baween First Nations and non-First Nations patients indicates that the t h o r  

patients treated under the Non-Insured Health Benefits plan are receiving the same 

quaiity of semicc as those having their orthodontic treatment finded by private 

dollars. Although this information is encwraging, it must be kept in mind that this 

sîudy involveci only patients who had post-treatment midy models taken. This 

k i n g  the case, this study was insensitive to the pst-treatment results of  those 

patients who may have prematurely discontinued treatment and may not have M 

pst-treatment study models taken. This is an important consideration as premature 

discontinuation of orthodontic treatment can adversely affect treatrnent results. 

Premature discontinuation is therefore undesirable and every step should be taken 

to reduce its incidence4 

The greater degree of improvement in PAR scores found in the Fust 

Nations population reflects the findings of  Richmond et al.,' that those with more 

severe rnalocclusions often have the greatest reductions in PAR scores. This 

finding reinforces that those with more severe malocclusions benefit the most eoxn 

orthodontic treatment. When one evaluates orthodontic treatment in te- of 

degree of improvement, the orthodontic treatment undertaken for NIHB clients who 

fnisb treatment appears to  be more effkctive. 



M i d  appointments are a concem of many of the professionals providing 

orthodontic services to NIHB clients3. A 1994 swey done in the United States 

found that the dilemma with broken dental appointments by the Fust Nations 

population is common in most offices and excessive in others. Amrding to tbe 

nirvey, as many as 600! of daily appointments in the Fikt Nations population are 

not kcpt. The w e n t  study validates these wncems by indicating that Fkst 

Nations orthodontic patients miss more appointments than control abjects. 

Richardson States, "It is unlikely the quality of treatment will be sffected if one or 

two appointments are missed.. . but consideration of resowces is relevant as time 

could be spent treating other patients."7 Failing to arrive, or d v i n g  Iate results in 

staff frustration and may effect the time available for treating that patient or 

subsequent patients6 There is a signifiant opportunity wst for the onhodontic 

office when patients miss their appointments. When missed appointments arc 

cornmon, fewer patients can be seen by the orthodontist. In addition, no shows and 

cancelkations present the problem of rescheduling. Since orthodontic practices 

schedule on cycles of four to six weeks, there is little time available in the next 

several weeks to re-book the appoint ment.' 

The aiment study indicated that the majority of the First Nations patients 

who mis& their appointments did not simply re-book their appointment shody 

a f k  the scheduled time since in addition to missing mon appointments relative to 

the non-First Nations patients, they also attended fewer appointments. 



Studies have show that the number of missed appointments can e f f i  

tmtment d d o n  "'O According to Gmss et A.' behaving irresponsibly regarding 

appointment keeping may result in less e f f i i v e  treatment or u ~ e c e d y  

extended treatrnent periods. This assertion was not upheld by the cwrent study that 

indicaies that the treatment duration of the First Nations patients was similar to that 

of the control patienîs men though they m i s d  more appointrnents. The F o i  

Nations patients took on average the same lengîh of time for treatment and the 

treatment was of similar quality even though they missed more appointments This 

supports Richardson's statement that it is unlikely that the quality of treatment will 

be effécted if one or two appointrnents are missed. ' 

Even though there was a high rate of Mssed appointments in the Fiist 

Nations population, they obtained similar treatment results as the non-Fust Nations 

patients. There arc many factors infiuencing appointment keeping. Obtaining dental 

can is a social process that includes the dentist, the patient and often fmily 

members and insurance providen. * Behavioral and cultural factors as well as the 

service delivexy system may be related to reduccd cornpliance with appointment 

keeping. Based on Brunick and Nelson's survey.6 healthcare professionals 

speculated that access to vehicles, unreliable vehicles, treacherous roads and 

adverse weather were the primary factors leading to m i s d  appointments. Brunick 

and Nelson state, "other factors m i n g  appointments include irresponsibility, 

fecp and la& of oral health educatiom" Communication problems may interfere 
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féar and ladr of oral heaith education." Communication problems may interférc 

w h n  thac is no telephone acœss or messages are not received. As evidend by 

the prescrit study a large number of the First Nations patients live more than 50 km 

away nom the practice (57% in the First Nations group compared to 20% in the 

non-Firs! Nations group), such a distance may act as a bamk to rrgulu 

appointment attendance. Fazio and Boffa found that those who paid for their own 

appointments were more Iikely to attend. The NIHB dental care delivery system 

provides the finances for orthdontic treatment of its clients. Fazzio and BoWs 

findings may therefore be related to the high number of missed appointments in the 

Fust Nations group. 

Oral hygiene was a common concem of the orthodontists and staff in the 

offices providing records in this study. Shaw et al. state that when orai hygiene is 

poor, orthodontic treatment predisposes gingival disease and dental caries." 

Specific problems include gingivitis, gingival hyperplasia, periodontitis and 

enamei demineralization around orthodontic brackets. Many had the clinical 

impression that these problems were more of a concern in the First Nations 

patients. If this was the case, it would negatively effect the riskhenefit ratio for 

orthodontic treatment in these patients. Beckwith et al. found that there was a 

direct relationship betwan treatment duration and each progress note entry 

regarding less than "good" oral hygiene. Each negative comment on oral hygiene 

was sssociated with two thiids of a month increase in treatment time. Patients 

wbo comply with the prescribed oral hygiene instructions may be more likely to CO- 
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opaate with 0th- aspects of treatment. This study found that th- wac 

signifiantiy more negative comments regarding poor oral hygiene in the Fint 

Nations group than the non-Fust Nations group. 

Often Class II and class ï I I  dental malocclusions are more complex to treat 

than class 1 skeletal and dental malocclusions. Fink et ai. used the ANB angle, 

Salzmann index and mandibular plane angle to assess treatment complexity. 10 

Their findings indicate that as the treatment wmplexity increases, the treatment 

duration increases as expected. As well, they found that extraction of premolars 

was an important variable in explaining the difference in treatment duration. More 

of interest in the aiment study is to compare the treatment outcorne for the more 

complex cases between the First Nations and the non-First Nations patients. Due to 

the s d l  number of class III patients in the sample, only Class II skeletal andior 

dental cases and extraction cases were evaluated. The only significant ciifferences 

were found in the pre-treatment PAR score. These scores were greater for the F i  

Nations patients in each category. Although there was a trend towards increased 

pst-treatment and reduction in PAR scores in the Fust Nations patients, this was 

not statistidly significant. It appears that even in the more complex cases, the 

treatment results in the First Nations patients are similar to those in the non-Firsî 

Nations patients. 

According to Bergstrom et II., " individuals in rural areas have a grtater 

degree of tolerance towards m81occlusion than individuals in urban areas. It is theu 

contention that individuals in urban centres who have small deviations and a 
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moderate treatment need may express a strong demand for treatment, whereas those 

in rural areas may be more accepting of a low to moderate stvetity of 

malocclusion. The cumnt study does not reflect these assertions with higha mean 

pre-treatment PAR scores in the local (urban) patients than the non-local (rural) 

patients. According to Bergmm et al.," discontinuance of treatment may occur 

mon with patients fiom rural areas. Their results indicate that individuals living in 

w a I  arcas are more likely to accept small deviations and oAen want to discontinue 

ptematurely. They also found a higher reduction of treament need and a higher 

degrec of success with patients fiom urban areas. The curmt study's results 

indicate a higher degree of improvement in the local (urban) patients even though 

they started with less severe malocclusions. 

3.2- Limitations and Suggestions for Future Research 

Aithough the sample size of 60 First Nations and 60 Non-first Nations was 

sufficient for answering the main research questions regarding the difference 

between pre-treatment and post- treatment PAR scores, and missed appointments, a 

larger sample size would have been prefemed. This would have allowed the study 

to ansver some of the additional questions regarding prevalence of class III skeletal 

and dental malocclusion in the population studied. 

There are several variables that were not evaluated in the present study. Not 

included were, aesthetic factors, functional factors and psychosocid factors that 

may have a bearing on trratment r d t s .  The PAR tod used in this study evaluateâ 
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oniy static dental position and does not reflect skeIetd relationships. Accordhg to 

Foster and ~enezes," the factors which bave the greatest bearing on malocclusion 

severity are the fonn and fLnctional relationships of the jaws and the form and 

finction of the oral musculature. 

Cephalometric films to assess the prevalence of the skeletal etiology of 

malocclusion would have been of value. 

Idormation involving the motivation for seeking treatment in this patient 

group wwld be interesting. According to J e ~ y  et al.' the First Nations patient's 

desüe for improved dental esthetics parallels that of the general population. It is 

theù contention that the provision of orthodontic care rnay be especially important 

in this group due to unusual problems in developing identity and have a higha rate 

of depression and anxiety than the general population. 

This study failed to evaluate the occurrence of iatrogenic tissue damage. 

Since sofi tissue and hard tissue damage negatively effects overall treatment 

results, it would be worthwhile evaluating this. Shaw et al. " state that where oral 

hygiene is poor, orthodontic treatment increases the predisposition to dental caries 

and gingival disease. 

A crucial factor in attaining acceptable orthodontic treatment results is CO- 

operation Poor compliance with the use of elastics and headgear results in 

anchorage loss and compromised treatment objectives. The current study did not 

assess compliance as a factor in deterrnining treatment results. It would be 



vaiuable to sîudy this factor and its e f k t  on treatment results in the First Nations 

population. 

Prernature discontinuation can adversely eEect orthodontic treatment. It 

was stated earlier that the dificulty in completing treatment for First Nations 

patients is a concern for those dentists providing orthodontic treatment for these 

The need to discontinue a patient's orthodontic treatment before it is 

complete is fiustrating fiom the orthodontist's perspective because the treatment 

outcornt may not achieve the fûnctional, esthetic and stable result that was 

anticipated at the start of treatment. The patient suffers because the treatment may 

not be as successfirl as  it could have been. The cost to benefit ratio for those cases 

that are not completed increases, raising concerns for the third party responsible for 

payment. Clearly, premature discontinuation of orthodontic treatment is a 

detriment to al1 those involved. Un fortunatel y, the sample was biased towards 

those patients who had finished orthodontic treatment since there was a 

requuement for post treatment models for inclusion in the sample. In addition, this 

study was retrospective and there was insufficient standardization of records 

indicating prernature discontinuat ion  

An m a  of important hiture research would be to evaluate the premature 

discontinuation of orthodontic treatment as well as the iatrogenic effects of 

orthodontic treatment in the First Nations population. This would likely involve a 

prospective study with a design that wodd inchde a standardized definition of 

what constitutes premature discontinuation and a requimnent for pst-treatmcnt 
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study models of those patients who prematurely discontinue. This approach wuid 

bt facilitatecl by the institution of a treatment completion form or questionnaire by 

the First Nations and Inuit Heahh Branch that wodd be completed on abmission 

of nnsl records when the case is completed. Questions that could be included 

rnight be the number of missed appointments, whether the case was finished 

prematurely, cornpliance problems and the presence of caries or decalcification. 

Such research would provide information in addition to the avrent study that codd 

be used to improve the orthodontie care delivery system to the First Nations people. 
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4.2 PAR Index Score Sheet 

Mode1 No. 

PAR INDEX 
Score Sheet 

COMPQNENT SCORE 

OCCLUSAL FEATURES 
Maxillary: 

Right - 
Anterior - 
Ltft - 

BUCCAL OCCLUSION 
A-P 
Vertical 
Transverse 

OVERJET 
Ove j e t  
Anterior Crossbites 

O VERB [TE 
Open-bric 
Overbite 

CENTERLINE - 

TOTAL PAR SCORE: - 



4.3 Data Colfection Sheet 



4.4 F i  Nations Data 





Ron-~irst Nations Patient Group D--.z!~ 

4 0  h t r .  Neqative Pra-tx Port-tx Par 
4. Praotîam ihntal ~ o i m  OR treatment ~tteoded ttimeed PAR PAR iaore 

Pt. lm Monthi 0onù.r Y/N ~liar Y/N ~ n t m  mirition ~pptm. ~pptm. SCOZ@ Score Riduatlon 

2 144 F Y Y O 2 1 14 O 2 4 0 16 .O0 1 

x 
I I  

1  
1  
1  
1  
I 
1  
1  
1 
1 
1 

11 
1 
1  
1  
1 
1  

I I  
I I I  

1 
1  

I I  
I I  

I 
1 

I I  
I  

I I  
I I  1  





4.6 NïHB, Medical Services Bmch Onbodontic Summay Sheet 

- - - -  .- --- r 

Section t Pmvidef lnfomtion j CONFIDENTIAL W E N  COMPLETED 
[+a Mailing MdrusîOnice Shrnp 

I 
1 Prescribcr's Tefechme 

I 
1 

1 L 

l f 

Patient3 Nam: Sumame G i i  Narnets) Data of b i i  

1 1 
TO BE CdMPLETED 8Y PROVIDER 
1- ORAL HYGIENE 7 

Z CHlEF COMPLAIM: (PATIENT) 

(PARENTIGUAR O IAN) 

3. SKaETAL AND SOFT T ISSUE CHARACTERISTICS 

i 
I 1 

4. DENTAL CHARACERISTICS I 
I 
I 

I I 
7. TREATMENT PLAN 

1 

~ R E ~ E K ~ O N  TiME 
PROVIDERS SIGNATURE 

I 

I =OST: 
L -J 

1 k  understand Ihe nature and cornmitment Io the orthodoritic batment to be provided 
I 

i I 
i 

PARENTGUAROIAN f PATENT t 

NON-INSURED HEALTH BENEFITS 
MEDICAL SERVICES BRANCH-HEALTH CANADA 

JUNE 1999 



. 4.7 NMB Guidelines for Completion of Orthdontic 

1. Dysplasia - C l r u  I 
* C l a s  II 
- Class III 

2. Symmetry - Transverse - AP Discrcponcy 
3. Face height 
4. Profile 
5. Lip wmpetcncy 

iMODEt ANALYSIS 

1. Buccal Octtusion Assessrnuit 
R i e t  - AP 

Vertical 
Transverse 

2. Ovejet 
3. ûverbite/Opmbitc 
4. Midiine Relationship 
S. Cmsbitcs - antcriorfpostcrior 
6. Miuine/'unpacted teeth (inciuding dental morphdogy) 
7. Tooth SiadArch S u e  

Anterior - Posterior 
8. Specific Denta1 Imgularities (e.g. dispIacemeno, rotations) 
9. Diutemu 

RADIOGRAPEIC ANALYSIS 

1. Root configuration and anomalies 
2. Impactcdlsupemumcnry/~~kylosed teeth 
3. Pathology 

Left - AP 
Vertical 
tranvene 

FUNCITONAL ANALYSIS 

1. CR-CO rciationship 
2. Displacement (antcn'or/posteriodlateral) 
3- TMD 
4. Fuioral Habits 

1. Oral Hygiene 
2. Penodontal Structures 
3. Attachmenîs - Frenurn 

NON-XXSURED EEALTH BENEFITS 
MEDICAL SERVICES BRANCEI 
HEALTH CANADA 
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