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THE AFFECTS OF OPERATOR EXPERIENCE ON ORTHODONTIC

TREATMENT OUTCOME

Abstract

by

CLARENCE JAMES RED, III

The Peer Assessment Rating (PAR) index is one measure of orthodontic
treatment outcome. The present study used the PAR index to assess the affects of
operator experience, defined as the number of days the operator has been practicing
orthodontics when a given patient started treatment, on orthodontic treatment
outcome. Three hundred subjects were selected from a group of 1314 treated by a
single practitioner (MGH) between 1981 and 1997, Group T1 included the first 100
consecutively finished patients, group T2 the middle 100 consecutively finished cases
and group T3 the most recent 100 finished cases. Pre-treatment and post-treatment
PAR score, age at the start of treatment, treatment duration, the extraction decision,
and the operator experience were recorded for all subjects. An ANOVA was used to
examine differences among groups with a p-value of 0.05 used for statistical
significance. The results showed no statistical significant differences among the
groups for the three time periods for any of the variables studied. Pooling the three
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datasets yielded the following mean values: Pre-treatment age = 12.4 + 0.5 years; Pre-
treatment PAR score = 21.8 + 9.1; Post-treatment PAR score = 5.7 + 3.5; Percentage
reduction in PAR = 73.9%; Treatment duration = 30.2 + 12.2 months; Extraction rate
=27%. An analysis demonstrated that the operator was equally successful in
correcting tooth position at all time periods. Therefore, it was concluded that
differences in orthodontic outcome based on the length of time in clinical practice

could not be shown for the operator studied using the PAR Index.
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INTRODUCTION

In recent years outcome assessment has gained popularity in the profession of
orthodontics. Interest in outcomes assessment was stimulated by the Department of
Health and Social Security (DHSS) of the British Health Care System. In an attempt
to improve the standard of dental care in England, two occlusal indices were
developed. The Index of Orthodontic Treatment Need (IOTN) was designed to
measure the need for orthodontic treatment, and the Peer Assessment Rating (PAR)
Index was designed to measure the quality of orthodontic treatment.

One goal of the PAR Index was to decrease the degree of subjectivity in the
assessment of orthodontic treatment outcome. To be useful an index must be precise,
repeatable, and quantitative. It also must be valid and reliable. The PAR Index
meets these requirements. The PAR Index is a weighted measuring system that uses
six occlusal variables. A PAR score is representative of the amount a case deviates
from normal occlusion (Richmond et al. 1992). This index was developed in such a
manner that a perfect alignment of teeth would score as a zero, and a gross
malalignment of teeth would score as forty or higher.

Outcome assessment is a valuable tool which has been used to evaluate
orthodontic treatment. Trends such as extraction percentage, treatment duration, PAR
score, percent reduction, age, and malocclusion are all variables which have been
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studied with the use of outcome assessment.

The decision to extract permanent teeth for orthodontic purposes and the
resulting extraction percentage among patients has been used as another measure of
orthodontic outcome. Angle believed that extraction of teeth for orthodontic purposes
was intolerable. It was written,

“The best balance, the best harmony, the best proportions of the mouth
in its relation to the other features requires that there shall be the full
compliment of teeth, and that each tooth shall be made to occupy its
normal position - normal occlusion.” (Hahn 1944)

Case disagreed with this viewpoint since it was not based on biologic
principles. Case examined his patient population and noted a large number of
bimaxillary protrusion cases, and wrote,

“Will the gentleman who have been chosen to discuss this paper tell
me how they can possibly correct the facial outlines of these patients
by an orthopedic movement of the teeth without extraction and
produce anything like the results which I shall show?” (Case 1911)
Although both these points of view have attracted many followers, the decision to
extract or not ultimately is made by the practitioner and experienced by the patient.

Treatment duration has received less attention in the literature, but is an
important variable from the point of view of the patient. From the patient’s
perspective, it could be argued that the most favorable outcomes of orthodontic
therapy would be the straightest teeth, i.c., the lowest PAR score in the shortest

amount of time without removal of dental units.

Although it is generally believed that increased operator experience leads to
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better results, little evidence exists to support this assumption. The purpose of this
study is to gain an understanding of the affect of operator experience on three
measures of orthodontic outcome; PAR score, treatment duration, and extraction
percentage. In, short this is an attempt to begin to answer the question: “Do

orthodontists improve with time?”



REVIEW OF THE LITERATURE

Outcomes Assessment
Occlusal Indices

In recent years outcome assessment has gained popularity in the literature.
Outcome assessment is a standardized method to grade orthodontic treatment. In an
attempt to reduce subjectivity in the analysis of orthodontic treatment, indices have
been developed to indicate the level of success of orthodontic treatment. Occlusal
indices have been used for various reasons including the comparison of extraction
VErsus non-¢xtraction treatment, as a measure of treatment success, and as a personal
audit of orthodontic treatment results.

Development of the PAR Index

The development of occlusal indices was initiated by the British Health Care
System in 1984. Specifically, the Department of Health and Social Security (DHSS)
in Great Britain published a report stating that unnecessary dental treatment was being
provided to patients. A board was set up to evaluate this claim, and their findings
were published in the “Schanschieff Report” (Richmond 1992b). The Schanschieff
Report identified several areas that needed improvement to raise the level of dental
care in England. One suggestion was to develop occlusal indices that could be used
by the Dental Practice Board to assess orthodontic treatment need and treatment

4



5
outcome. The Occlusal Index Committee was formed and two occlusal indices were
developed, the Index of Orthodontic Treatment Need (IOTN) and the Peer
Assessment Rating (PAR) Index. Presently, both of these occlusal indices are used
by the British Health Care System Dental Practice Board to assess orthodontic skills
(Richmond et al. 1993; Richmond 1992b; Lunn et al. 1993; Stephens et al. 1993).
The PAR Index was developed as an objective assessment of orthodontic treatment
outcome. The goal was 10 identify occlusal variables that were precise, repeatable,
and quantitative (Richmond et al. 1992).

The British Orthodontic Standards Working Party was organized. Ten
experienced orthodontists met in a series of six meetings to formulate the PAR Index.
The group examined more than two hundred dental casts and then discussed the
dental components of malocclusion. The PAR Index was developed in such a way
that a score for every occlusal irregularity was included. All scoring was cumulative,
with no maximum cut-off level. The PAR Index was designed in such a way that
perfect alignment of teeth would result in a score of a zero. In addition. a final score
of ten-or-less indicates acceptable dental alignment and occlusion (Richmond et al.
1992). A score greater than ten indicates some degree of malocclusion. Thus, PAR
score represents the amount the dental casts deviate from normal occlusion. Normal
occlusion is defined as “all anatomical contact points being adjacent, with a good
intercuspal mesh between upper and lower buccal teeth, nonexcessive overjet and

overbite” (Richmond et al. 1992a). Richmond et al. (1994) indicated that the
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difference between the initial (pre-treatment) PAR score and the final (post-treatment)
PAR score is one measure of treatment outcome.
Properties of an Occlusal Index

Many authors have attempted to measure occlusion for epidemiologic
purposes. Summers (1971) developed an index of occlusion and standardized the
terminology, concepts, and methodology of occlusal indices. DeGuzman et al. (1995)
determined the two basic requirements of an occlusal index, the first was validity and
the second that it be reliable. In addition, the index should be easy to learn and apply.
The index should have sensitivity and be acceptable to the profession and the public.
Index scores should be objective and amenable to statistical analysis.

Validity

Does the index measure what it is designed to measure? In 1992, Richmond
et al., described how the validity of the PAR Index was determined. They compared
the PAR Index measurements against the subjective dental opinion of dentists with
regard to malocclusion severity. A group of seventy-four dentists (forty-eight
orthodontists and twenty-six general dentists) from Great Britain participated in the
validation study. All seventy-four dentists PAR scored 160 orthodontic cases,
Multiple regression was used to determine if a PAR component predicted treatment
outcome. Of the fifty variables examined, eleven components were identified as
having predictive value, these eleven were then weighted according to British

orthodontic opinion.
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A similar validation study was conducted by DeGuzman et al. (1995) at the
University of Pittsburgh with a group of orthodontists from the United States. Eleven
orthodontists examined two hundred dental casts with various malocclusions. All
subjects were treated at the University of Pittsburgh School of Dental Medicine. The
eleven orthodontists rated treatment outcome on the basis of treatment duration, the
anticipated difficulty of treatment, and the degree the dental casts deviated from ideal
occlusion at the beginning and end of treatment. Multiple regression and correlations
were completed to determine the U.S.A. weightings for the components of the PAR
Index. These weightings differed from the British weightings.
The PAR Index originally included eleven components:

1) Upper right segment

2) Upper anterior segment

3) Upper left segment

4) Lower right segment

5) Lower anterior segment

6) Lower left segment

7) Right buccal occlusion

8) Left buccal occlusion

9) Overjet

10) Overbite

11) Centerline
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Richmond et al. (1992) reported that maxillary and mandibular buccal

segment al.gnment did not predict malocclusion severity. Therefore, O’Brien (1993)
suggested that these four components of PAR be discontinued, reducing the number
of PAR components to seven. DeGuzman et al. (1995) reported no predictive affect
of lower incisor crowding, which resulted in this measure being eliminated from the
PAR Index. Presently, the PAR Index is composed of six scored components:

1) Upper anterior segment crowding (UAS)

2) Right buccal segment occlusion (RBO)

3) Left buccal segment occlusion (LBO)

4) Overjet (OJ)

5) Overbite (OB)

6) Midline deviation (centerline) (MID)

In 1993, Buchanan et al. compared the validity of Summers’ Occlusal Index
(OI) with the PAR Index. A sample of eighty pre-treatment and post-treatment
models were used to calculate correlation coefficients. The correlation coefficient for
Summers’ Occlusal Index was r = 0.94 and for the PAR Index r = 0.85. A two-tailed
t test found no significant differences between these two indices. The authors
concluded that both the PAR Index and Summers’ Occlusal Index were valid outcome
measures.
Reliability

Richmond et al. (1992) published results that indicated excellent
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intarexaminer and interexaminer reliability. Thirty-eight cases were selected to be
PAR scored by four calibrated examiners. Intraexaminers reliability was tested using
intraclass correlation coefficients of reliability (Fleiss et al. 1979). The intraclass
correlation coefficient is a useful statistic for measuring consistency because it
provides a single summary index of reliability. A confidence level of r = 0.95 or
greater is indicative of results which are reliable. In the Richmond et al. study (1992),
the interexaminer reliability was r = 0.91 and the intraexaminer reliability was r =
0.95.

Buchanan et al. (1993) utilized the same sample from the study completed by
Richmond et al. (1990). Thirty-eight dental casts were evaluated, intraclass
correlation was computed to indicate reliability. The results indicated that the PAR
score reliability was r = 0.96 and Summers’ Occlusal Index was r = 0.97. The authors
confirmed that the PAR Index was as reliable as Summers’ Occlusal Index in
assessing treatment outcome.

Estimating Improvement Using the PAR Index

The PAR Index was developed in order to assess the amount of improvement
resulting from treatment. Two methods are used to assess the amount of
improvement in the PAR Index, numerical reduction in the weighted PAR score and
percentage reduction. However, because the initial pre-treatment PAR score
influences the amount of improvement possible at post-treatment, numeric reduction

in PAR score is only a good indicator of improvement in treatment for cases where
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the initial PAR score is high. To eliminate this problem, percentage reduction in
PAR score is also used. Percentage reduction is an indicator of improvement in
treatment for cases where the initial PAR score is high. Percentage reduction
indicates success of treatment better than numeric reduction in PAR score in cases
with moderate to low pre-treatment PAR scores. Richmond et al. (1992b) illustrated
this point by stating,

“Thus, a change in PAR score from fifty to ten (a reduction of forty)

and a change from fifteen to three (a reduction of twelve) both produce

an eighty percent reduction, but a much greater numerical

improvement in PAR has been achieved in the first instance.”

Richmond et al. (1992b), also determined three levels of change in pre-

treatment and post-treatment PAR score. The study had a sample of seventy-four
PAR calibrated examiners who studied 128 sets of dental models. The examiners
recorded the amount of improvement on a nine point scale, nine indicating greatly
improved and zero indicating markedly worse. Three additional groups were
developed from the median scores, “worse or no different”, “improved”, or “greatly
improved”. Discriminant analysis was used to develop linear separations among the
three groups. For a case to be considered “greatly improved”, the numerical reduction
in PAR score had to drop by at least twenty-two points. For a case to be considered
as “improved”, the percentage reduction must have been at least thirty percent. Cases
that met neither criteria were labeled “worse or no different.”

Richmond et al. (1992b) indicated that an additional criteria for judging a

good or high standard of treatment was the proportion of cases within the “worse or
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no different” group. He stated that practitioners should strive for a “worse or no
different” percentage of less than five. “Greatly improved” cases should be forty
percent or greater. The author also indicated that the mean percentage reduction in
total PAR score should be greater than seventy percent. When all of these criteria are
met, the practitioner is treating a high percentage of patients with an obvious need for
treatment to a high standard.

DeGuzman et al. (1995) reported slightly different percentages for PAR score
improvement. In the University of Pittsburgh (U.S.A.) validation study, the authors
concluded a PAR score of forty points indicated a severe malocclusion. To achieve a
good or high standard of treatment, sixty-five percent of treated cases should fall
within the “improved or greatly improved” categories.

Outcome Studies Using PAR

Kerr and Buchanan, (1993) from the Glasgow Dental Hospital Clinic, used the
study models and records of 150 consecutively completed patients treated only with
removable appliances. Eighty-nine percent of the cases fit into the “improved” or
“greatly improved” categories. The mean percentage reduction in the 150 cases was
fifty-two percent.

Several authors have utilized the PAR Index to grade their own treatments
(Fox 1993; Richmond 1993). Richmond (1993) completed a personal audit of fifty-
one consecutively treated patients. The mean reduction in PAR score was seventy-

four percent, eight percent of the cases was “worse or no different”, thirty-nine
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percent of the cases was “improved”, and fifty-three percent of the cases was
“greatly improved”. The author suggested that all orthodontists complete a personal
audit of their first one hundred consecutively treated patients. Fox showed that
twelve percent of his first one hundred treated cases was “worse or no different”,
forty-seven percent was “improved”, and forty-one percent was “greatly improved”.
Fox noted that his limited treatment cases did not show much improvement in PAR
score and cautioned readers that the PAR Index might not be sensitive to
improvement brought about by limited treatment
O’Brien et al. (1993) studied the analysis of treatment provided by the
Hospital Orthodontic Service of England and Wales. The aim of the study was to
evaluate the factors that influenced the number of appointments required to complete
orthodontic treatment. A sample from seventeen hospital orthodontic departments
was selected for a total sample size of 1630 patients. All cases were graded using the
PAR Index. The mean pre-treatment score was 28.8, and the mean post-treatment
score was 8.27, This resulted in a mean percentage of 67.26%. The authors
concluded that the PAR Index is sensitive enough to evaluate differences in treatment
outcomes from several orthodontic departments.
O’Brien and Weyant (1993) utilized the same sample as another earlier

(O’Brien et al. 1993) study. The authors evaluated the sample to determine the
number of visits required to complete orthodontic treatment. The authors concluded

that operator experience had little correlation with the number of orthodontic Vvisits.
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However, the number of visits was directly proportional to the severity of the
malocclusion.

The PAR Index has been used by Stephens et al. (1993) to assess the quality
of orthodontic treatment provided by general dentists in England and Wales. General
dental practitioners in England and Wales were required to submit pre-treatment
study models and models taken at the end of treatment to enable the Dental Estimates
Board to send payment. This enabled Stephens et al. (1993) to complete a PAR Index
analysis of these cases. The mean percentage reduction in PAR score was 37.9%.
Twenty-three percent was “greatly improved” and thirty-eight percent was classified
as “worse or no different”. The authors determined that PAR score could be used to
assess treatment standards but not the reasons for treatment failure.

Vayda et al., (1994) utilized the PAR Index to compare treatment outcomes
between class I and class I malocclusions. The sample consisted of 487 dental
casts from the University of Pittsburgh School of Dental Medicine. The sample was
divided into 176 class I cases and 311 class II cases. The mean initial PAR score was
27.6 for class I malocclusions and 49.1 for class I malocclusions. The mean post-
treatment values for class 1 malocclusions was 7.8 and the mean post-treatment PAR
score of the class II malocclusion was 11.9. The respective reduction in PAR score
was 68.6% and 74.4%.

Feghali et al. (1995) used the PAR Index to assess the outcome of orthodontic

treatment for patients treated in the graduate orthodontic clinic at Case Western
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Reserve University (CWRU) in Cleveland, Ohio. The mean pre-treatment PAR score
was 34.0 and the mean post-treatment PAR score was 11.0. Results revealed that four
percent was classified as “worse or no different”, forty-one percent was “improved”,
and fifty-five percent was “greatly improved”. The authors concluded that the
graduate orthodontic clinic at CWRU was treating patients to a high standard.
Afsharpanah et al. (1995) used the PAR Index to score one hundred
orthodontically untreated subjects from the Bolton Brush Longitudinal Growth Study
in Cleveland, Ohio. The aim of this study was to determine the effect of normal
growth and development on PAR Index scores between the ages of 12.4-14.4 years.
The respective mean PAR scores initial (T-1) and final (T-2) were 18.7 and 16.8. The
results revealed that eighty-four percent was “worse or no different”, sixteen percent
was “improved”, and no cases were “greatly improved”. The authors concluded that
normal growth and development resulted in an improvement in the occlusion in only
sixteen percent of cases.
Treatment Duration
Alger (1988) studied appointment frequency versus treatment time. The
sample consisted of seven groups:
1) Thirty non-extraction class I patients
2) Seven non-extraction class II patients

3) Fourteen premolar extraction (upper and lower) first premolars or
upper first premolars and lower second premolars
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4) Ten patients treated with extraction of upper and lower second
premolars

5) Patients with extraction of upper premolars only (either first or
second premolars)

6) Twenty-three patients with non-premolar extractions

7) Two patients treated with orthognathic surgery and orthodontics
The total sample was ninety-two patients. The mean treatment duration was 22.01
months. The mean number of appointments was 15.9 per patient.

Fink and Smith (1992) studied the duration of orthodontic treatment. Data
was collected for six orthodontic offices from several geographical regions. The
sample size was 118 patients. The mean treatment duration was 23.1 months, and the
six offices means ranged from 19.4-27.9 months. High correlation coefficients were
found for the number of extracted premolars, the number of broken appointments,
pre-treatment mandibular plane angle, pre-treatment ANB angle, and pre-treatment
Salzmann Index. Multiple regression was used to determine that these components
influenced treatment duration.

Vig et al. (1994) utilized the same sample as Vayda et al.(1994) to study the
influence of a number of variables on treatment duration. The authors determined
that cooperation and compliance by the patient reduces treatment duration for class II
patients but not for class I patients. Feghali et al. (1995) studied treatment duration at
the graduate orthodontic clinic at Case Western Reserve University and found that the

average treatment duration was 32.7 months. No correlations with other variables
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were reported.

Extraction Versus Non-extraction

Extraction Frequency

Extraction frequency has been studied and researched by many individuals.
Calvin Case (1911) wrote that in his practice the frequency of extractions in class |
malocclusion was about one in thirty. He also stated that his frequency of extractions
in class II cases was about one in every twenty, making the overall extraction
percentage about one in twelve. Peck and Peck (1979) defined extraction frequency
as a statistical measure describing the number of orthodontic patients having
permanent tooth extractions. This number is expressed as a percent of a total sample.
In 1966, Charles Tweed reported that his and other practitioners extraction frequency
was as high as eighty percent. Peck and Peck (1979) reported extraction frequencies
using twelve studies published between 1913 and 1975. They found the extraction
frequency was as little as 6.5% from Calvin Case (1913) and as high as 42.1% from
Peck and Peck (1975).

A study of orthodontic diagnosis and treatment procedures was authored by
Gottlieb et al., (1986) which explored extraction frequency by United States
orthodontists. Questionnaires were mailed to all registered orthodontists in 1986.
The respondents reported that ninety-five percent of them utilized extractions and
their median extraction frequency was 34.9%. The percentage of extraction of upper

and lower first bicuspids was 74.4% while extraction of upper and lower second
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bicuspids was 5.4%.

Weintraub et al. (1989) conducted a telephone survey of 238 of the 264
registered orthodontists in Michigan. The response rate was 90.2%. The practitioners
were asked to estimate their extraction percentage, the median was thirty-nine
percent. The estimates ranged from five percent to eighty-seven percent. After
completion of the telephone survey, five practices were selected from the extremes.
The study showed that the orthodontists estimated extraction rate (telephone survey)
and the actual extraction rate (record review) were significantly different. The
estimations were underestimated as much as fifteen percent and overestimated as
much as twenty percent.

O’Connor (1993) conducted a national survey where fourteen hundred
questionnaires were mailed to active orthodontists selected at random from the 1989
Directory of Members of the American Association of Orthodontists. The
questionnaire was four pages and consisted of twenty-nine questions designed to elicit
information about current (1993) trends in orthodontics compared to orthodontic
trends five years prior. The response rate was reported at 58.14% which was 814
returned questionnaires. The mean extraction rate was 29.28% versus the extraction
rate five years prior which was 37.74%. The rationale the respondents cited for the
reduction in extractions were improved facial esthetics 36.7%, TMJ concerns 14.9%,
medicolegal concerns 9.8%, greater stability 8.9%, and other 17.9%. O’Connor

(1993) commented in his conclusions, “claims that the extractions of teeth may be
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deleterious to the health of the TMJ have had a substantial impact on the rate of
extraction.”

Sadowsky et al. (1980) conducted a long-term study with a sample of seventy-
five patients. The findings indicated that in patients who had undergone orthodontic
treatment many years previously for the prevalence of TMJ signs and symptoms was
similar to that of a control group of untreated individuals. Sadowsky et al., (1984)
indicated that 14.6% of the orthodontic subjects reported TMJ disorders as compared
to 21.4% of the untreated subjects. Janson and Hasund (1981) researched functional
problems in orthodontic patients out of retention. They reported there was no
correlation between extraction and TMD.

Proffit (1994) reviewed consecutive charts at five year intervals from the
orthodontic clinic at the University of North Carolina. Fifty consecutive charts were
reviewed beginning with 1953 and another series of fifty consecutive charts at every
fifth year up to 1993 (450 total records). The records were examined for extraction
frequencies. The rate of four first premolar extractions was ten percent in 1953,
increased to fifty percent by 1963, and then slowly declined over the next twenty
years. The extraction percentage declined significantly by 1993 to almost ten percent.
These results were highly significant statistically (p < 0.001). The percentage of
patients with extractions of either maxillary first premolars alone or maxillary first or
second premolars was much less dramatic. The rate of extraction in 1953 was five

percent and increased to ten percent by 1963. It then peaked at sixteen percent in
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1968 and slowly declined. This study also investigated the prevalence of other
combinations of extractions. The definition of “other” extractions was, “a malformed
or severely carious tooth, an impossibly impacted canine, a mandibular incisor, a
single premolar, and one second and three first premolars” (Proffit 1994). The
percentage of patients that fell into this category was approximately sixteen percent
from 1953 to 1993. The total extraction frequency for this retrospective study was
thirty percent in
1953, seventy-six percent in 1963, and twenty-eight percent in 1993. Proffit (1994)
stated four major factors that influenced the decline in extractions:

1) Studies of long term stability showed relapse of dental crowding
even after extraction treatment

2) Both Tweed’s and Begg’s rationale for extractions lost some of
their validity

3) Concern was expressed about tempromandibular dysfunction
related to the extraction of premolars

4) Technique changes made it easier to manage non-extraction
treatment and clinicians noted that the average treatment time for
non-extraction cases was shorter than for extraction treatment

Clinical Trials

Borderline Extraction Cases

Pacquette et al. (1992) studied the long term effect of extraction versus
non-extraction treatment in a group of class II division 1 malocclusions. Sixty-three
patients were identified as being susceptible to either non-extraction or extraction

treatment, i.e., “borderline cases”. Discriminant analysis was used to characterize the
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anatomic basis of the extraction or non-extraction decision as employed by the
clinicians who did the treatment planning. Ninety-six patients were identified from
the Department of Orthodontics at St. Louis University Medical Center as borderline
cases. The average post-treatment interval was 14.5 years (range nine to twenty
years) the extraction rate was fifty-seven percent. They reported that although the two
groups were highly similar with respect to craniofacial characteristics prior to
treatment, numerous significant differences were found after treatment. The major
differences were greater protrusion of the dentition and increased convexity of the
profile in the non-extraction group. Lower incisor irregularity was greater in the
extraction group (seventy-three percent) compared to the non-extraction group (fifty-
seven percent). The authors concluded that overjet and molar correction were derived
mostly from the differential jaw growth rather than actual tooth movement. The
pattern of relapse was unrelated to the extraction decision. There was evidence that
neither treatment tended to produce a distal displacement of basal bone of the
mandible or condyles. Despite a significantly “flatter” profile, the extraction patients
proved as likely to view their outcome as an improvement as did the nonextraction
patients.

“Clear Cut” Extraction Cases

Luppanapornlarp and Johnston (1993) used the extremes from the Paquette
(1992) sample from the Department of Orthodontics at St. Louis University Medical

Center. The sample for the study came from the tails of the discriminant analysis
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score distribution. One hundred forty-two patients were at the tails of the analysis,
from these thirty-three extraction and twenty-nine non-extraction patients were
selected. The authors concluded that premolar extraction reduces soft and hard tissue
convexity by 2-3 mm, but non-extraction treatment did not effect convexity. The
authors also indicated that when growth is finished, clear cut non-extraction patients
tend to have “flatter” profiles than extraction patients. In addition, they concluded
that in non-extraction treatment, the upper buccal segments are commonly distalized.
In contrast, the extraction group had a tendency for the buccal segments to move
mesially. There is a tendency for the mandible to be displaced mesially during
treatment (extraction more so than non-extraction). Signs and symptoms associated
with TMD presented no significant long-term difference between extraction and non-
extraction therapy.
Facial Profile
Drobocky and Smith (1989) studied the change in facial profile during
orthodontic treatment with extractions. The authors used records of ten to thirty year
old patients chosen at random from five sources. The sources of the sample were
patients treated by Charles H. Tweed on file from the Tweed Foundation, patients
treated by the Kestling-Rocke group using the Begg technique, patients from two
private practices using the 0.022 edgewise appliance, and patients with premolars
enucleated at an early age. Cephalometric radiographs were obtained and traced by
the same investigator. All pre-treatment and post-treatment cephalometric

radiographs were digitized. The Tweed sample differed from the Kestling-Rocke
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Begg group and the edgewise appliance groups only for variables related to lower lip
protrusion. These variables were labiomental angle, Li to E-line, and L1, to Sn-Pog
line. The Tweed group demonstrated the greatest amount of lower lip retraction. The
nasolabial angle had a mean increase of 5.2¢in the total sample. The mean changes in
measurements of lip protrusion indicated that the upper and lower lips became less
protrusive after treatment. The upper lip moved back 3.4 mm in respect to the E-line
and the lower lip moved back 3.6 mm on the average in respect to the E line. Only
8.8% of the 160 patients had a more procumbent upper lip to the Sn-Pog line after
treatment. Within the total sample, 13.8% had an excessively flat upper lip and
fifteen percent had an excessively flat lower lip. Overall eighty percent of the sample
had soft tissue measurements which indicated improvement of the profile, but not a
“dished in” appearance.

Young and Smith (1993) investigated the effects of orthodontics on the facial
profile in terms of soft tissue. Cephalometric radiographs were used to examine soft
tissue profiles of 198 orthodontic patients. Young and Smith studied 198 patients
treated with full fixed orthodontics without extractions. Drobocky and Smith (1989)
examined changes in facial profiles in patients treated with extractions of four first
premolars. The aforementioned studies used quantitative analysis designed to
evaluate how often the profile was improved, unchanged, or made worse. Young and
Smith (1993) compared their results with the data collected from the Drobocky and

Smith article. On average the non-extraction patients had smaller facial changes than
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a similar group of extraction patients. The mean difference between extraction and
non-extraction patients was six degrees in the nasiolabial angle, 1-2 mm in upper lip
protrusion, and 2-3 mm in lower lip protrusion. The mean changes were greater in
extraction patients compared to non-extraction patients and the range of individual
changes were large for both groups. The type of appliance (Begg versus Tweed
versus pre-torqued edgewise) had less influence in non-extraction cases compared to
the extraction cases. The quantitative analysis revealed that fifteen percent of both
the extraction and non-extraction groups had undesirable facial changes.

Bishara et al. (1995) studied subjects with class II division 1 malocclusion
treated with and without the extraction of four first premolars. This study consisted
of ninety-one patients, forty-four subjects (twenty-one males and twenty-three
females) had four first premolar extractions, and forty-seven subjects (twenty males
and twenty-seven females) were treated non-extraction. The results of this study were
compared to thirty-five untreated class I subjects. All of the subjects were from the
Iowa Longitudinal Facial Growth Study and were matched for sex and age. This
study identified six soft tissue landmarks and eighteen hard tissue landmarks present
on a lateral cephalogram. The student t test was used to compare the incremental
changes between groups from before treatment to after treatment. Comparison
between both class II division 1 groups and the untreated class I group revealed that
the class II division 1 group finished with a more convex profile. In the male and

female extraction groups, there was a significantly greater decrease in the angle of
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convexity (G1SnP) and the Holdaway soft tissue angle (Pr-PiNB) as compared to the
corresponding non-extraction group. For both male and female subjects, there was a
significantly greater decrease in the SNA and NAPog angles in the extraction groups
as compared with the non-extraction groups. The males in the extraction group
revealed that the upper and lower lips were more protrusive relative to Rickett’s
esthetic plane. In contrast, the females only revealed lower lip protrusion. The data
obtained from this study indicates that lower lip protrusion is an important pre-
treatment profile characteristic that influences extraction decision in addition to the
preference of tooth size-arch discrepancy. It was observed that the soft tissue and
skeletal convexities were straighter in the extraction groups than in the non-extraction
groups. The upper and lower lips were more retrusive in the extraction group and
more protrusive in the non-extraction group in both sexes.
Overjet/Overbite
Little et al. (1981) studied sixty-five cases which were a minimum of ten years
post-retention, which were previously treated with first premolar extraction.
Extractions were performed in late mixed dentition or early permanent dentition. No
“sulcus slice” procedures (circumferential supracrestal fibrotomy) were performed in
any of these cases. Using dial calipers calibrated to the hundredths of a millimeter,
irregularity index, mandibular intercanine width, mandibular arch length. overbite,
and overjet were measured. During treatment, overjet decreased significantly in all

three angle cases. Pre-treatment overjet was greatest in the class II division 1 patients



25
(x =8.96 +0.78 mm). The class II division 2 cases and the class I cases differed from
the class Il division 1 cases, their respective means were x = 4.96 +0.78 mmand x =
4.74 +0.35 mm. Relapse was revealed to occur more often in class II division 1 cases
rather than the class II division 2 or class I cases.

Overbite was greatest in the pre-treatment class II division 2 patients (x = 5.74
1 0.67 mm). The class I patients (x = 3.48 + 0.27 mm) and the class II division 1
patients (x = 3.46 + 0.38 mm) differed significantly from the class II division 2 group.
The mean overbite decreased significantly for all patients during the active treatment.
The greatest decrease in overbite was the class Il division 2 (x =-3.09 £ 0.84 mm).
Overbite increased significantly in all cases during the post-retention phase (x = 0.76
* 0.15 mm, p <0.001). An examination of overbite relapse revealed there were no
significant differences among the three classes of dental malocclusion. The
conclusion from this article was that overjet and overbite treatrment and the amount of
relapse were not reliable in predicting incisor alignment and stability.

Shields et al. (1985) studied stability and relapse of mandibular anterior
alignment and the relationship between overjet and overbite in first premolar
extraction cases. The authors studied fifty-four cases which had four first premolar
extractions and were treated with traditional edgewise mechanotherapy. The sample
consisted of 46.3% of the patients who were class I, 44.4% who were class II division
1, and 9.3% who had class II division 2 malocclusions. Dial calipers calibrated to the

hundredth of a millimeter were used to measure overbite and overjet. Cephalometric
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analysis with superimpositions was performed on pre-treatment, post-treatment, and
post-retention radiographs. The reported results revealed that the maxillary incisor
uprighted 9.6° (1-NA). No significant treatment relapse was apparent within the mean
data, other than a slight tendency for rebound of the maxillary incisor retraction. No
pre-treatment or post-treatment cephalometric variables were able to predict post-
retention relapse. Results of the post-retention overbite revealed that seventy-eight
percent of the cases which had mandibular incisor intrusion showed extrusion at the
time of post-retention. The authors revealed that the mean deep bite subject was
skeletally more protrusive (SN-Pg and SNA) and tended to be a “lower angle” case
(occlusal plane SN, Y axis-SN, and mandibular plane-SN). Pre-treatment class II
molar relationship was a clinically significant predictor of post-treatment bite
deepening. However, class I molar relationship did not show any association with
post-treatment overbite,

A study by Bishara et al. (1994) examined the effects of extraction and non-
extraction orthodontic treatment in class II division 1 patients. The subjects were
evaluated over a five year period. Compared to class I males, the class II group had a
significantly Jarger ANB angle, greater overbite, overjet, more protrusive maxillary
incisors, and a larger Holdaway soft tissue angle. In females, the class II group had
significantly more protrusive maxillary incisors, larger overjet, and a larger Holdaway
soft tissue angle in comparison to the class I group. Comparisen of the pre-treatment

measurements of the subjects treated with and without extraction of first premolars



27
showed the following; both males and females in the extraction group had more lower
lip protrusion and more upper lip protrusion was found in the male extraction group.
All treated class II subjects had comparable reductions in both overbite and overjet
when compared to the class I group.

Parker et al. (1995) conducted a retrospective study of 132 treated orthodontic
cases with at least seventy percent overbite. The sample was divided into sixty-one
class I, twenty-seven class II division 1, and forty-four class II division 2. These
cases were further subdivided into six groups according to the mechanotherapy.
Although there were no statistical differences in the results of the six treatments, there
were trends in the results. Anterior bite depth improved an average of 4 mm witha 1-
1.5 mm maxillary incisor intrusion. The intericisal angle decreased in all cases as a
result of treatment, but most notably in the class I division 2 cases.

Stability

Riedel (1960) investigated retention and how it relates to stability. The author
correctly stated that everything from no retention, whatsoever, to retention
permanently has been suggested. Many authors (Riedel, 1960; Bishara et al. 1973;
Glenn et al. 1987) have concluded that mandibular intercanine width could be
expanded during treatment but could not be maintained long term. Little et al. (1981)
completed a study on patients ten years post-retention. The authors indicated that the
subjects had varying responses to treatment in regards to sustained mandibular

anterior alignment. Common variables often associated with clinica] judgment of
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mandibular anterior alignment such as initial crowding, age, sex, and angles
classification were not significant in predicting outcome. Two thirds of the cases
developed some amount of mandibular anterior crowding, the mean was greater than
3.5 mm. Little (1990) published an article which reviewed stability and relapse of
dental arch alignment. Sixty-five sets of casts from first premolar extraction patient
records were evaluated with a minimum of ten years post-retention. Eighty-nine
percent demonstrated clinically unsatisfactory alignment at the post-retention stage.
In addition, very few enlarged arches had acceptable long term alignment.
Superimposition of cephalometric tracings showed variable direction and amount of
molar and incisor change in post-retention. There was evidence of mesial molar
movement (migration), as well as lingual movement (tipping) of incisors. Patients
pre-treatment arch form was similar to the post-retention arch form, both of which
deviated from the post-treatment arch form.

A longitudinal evaluation of the anterior border of dentition was studied by
Rossouw et al. (1993). The authors compared the long term stability of mandibular
incisors in extraction and non-extraction groups. Expansion of the mandibular arch
beyond the original intercanine distance is more likely to lead to relapse in the long
term. The authors noted that the intercanine relapse tended to have a smaller distance
post-retention than pre-treatment. Rossouw et al. (1 993) indicated that expansion of
the intercanine distance was a causative factor in mandibular incisor instability.

Vertical Dimension
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Drobocky and Smith (1989) showed that there was an increase in vertical
facial height (Sn-Me). The mean increase in vertical facial height for the sample was
2.78 mm. The Begg and Tweed treated patients had a smaller mean increase than the
straight wire appliance treated patients. Young and Smith (1993) did a similar soft
tissue study but reported on the vertical change of non-extraction treated patients.
These patients had an increased lower facial height with a mean increase of 4.17 mm,
In addition, Pacquette et al., (1992) and Luppanapomlarp and Johnston (1993)
reported that extraction cases only showed an increase in vertical dimension (N-Me).

Chua et al. (1993) completed a study with a sample of 174 patients who were
treated at the Orthodontic Department of New York University and private offices of
two faculty members. The authors examined the affects of extraction versus non-
extraction orthodontic treatment in the growth of lower anterior face height. The
sample was divided into eighty-seven class I cases and eighty-seven class II cases
with approximately half extraction cases in each group. The authors used adjusted
measurements to control for normal growth; therefore, the only factor to account for
increase in lower anterior face height would be the orthodontic treatment. The study
revealed that both class I and class I] extraction subjects had significantly increased
lower facial height (ANS-Me). The non-extraction subjects had no increase in lower
facial height.

Staggers (1994) studied vertical changes following first premolar extractions.

Staggers attempted to validate the claim that premolar extractions causes a decrease in
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vertical dimension of occlusion which could lead to TMJ disorders. Records of forty-
five class I non-extraction cases and thirty-eight class I extraction cases were
evaluated. The results did not support the hypothesis that extractions in conjunction
with orthodontic treatment result in a loss of vertical dimension. In both groups, there
was a slight increase in mandibular plane angle, as well as extrusion of maxillary and
mandibular first molars. A small minority of the total cases (three extraction and four
non-extraction) had a decrease in anterior facial height after treatment.

Operator Experience

Stephens, (1985) questioned 139 recent graduates of numerous orthodontic
programs to ascertain their level of confidence and level of experience. The
respondents were grouped by length of clinical training in hours. Group I consisted of
training programs with one hundred or less of clinical orthodontic instruction and
Group 2 consisted of greater than one hundred hours. The author stated that there was
a marked difference in the clinical experience and confidence of those who had
treated personal patients the greater part of their clinical course compared with those
who had a smaller amount of treatment of personal patients.

Pender and Lovius, (1985) conducted a longitudinal study over three years to
monitor the effect of change in the emphasis in clinical orthodontic training program.
The orthodontic department altered the training of their residents which allowed them
to treat patients over a longer period of time with a greater use of variety with

appliances. The authors determined the effect of the students spending more time
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treating their own cases obtained an increase in clinjcal experience in three ways.
First, more patients were treated by students. Second, there was an increase in the
number of patients seen from the beginning of treatment into retention, Third, there
was an increase in the variety and complexity of appliances used to treat those
patients. Furthermore, the authors concluded the increase in the experience of the
operator would provide a greater awareness of potential problems and the experience
to correct those problems.

Fowler, (1990) investigated the perception of ideal bracket location and the
effect of recent training and experience upon this variability. Seventy-one clinicians
of varying degrees of experience and training in pre-adjusted appliances were divided
into three groups. Group 1 consisted of twenty-five clinicians with an average of 6.3
years of experience. Group 2 consisted of twenty-one recently trained clinicians with
less than six months of experience. Group 3 consisted of twenty-five final year
students with limited experience in the appliance. There was a slight trend for the
recently trained clinician to be more consistent and more accurate than the
experienced clinician.

Cureton et al. (1993) completed a study which quantitatively assessed
headgear compliance. The authors evaluated twenty-eight patients over three
consecutive months by three groups of evaluators. Group 1 consisted of two board
certified and three board eligible orthodontists. Group 2 consisted of ten orthodontic

residents and Group 3 consisted of eleven assistants. The error in the estimated
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compliance by the experienced orthodontist group was the least in the study. Both the
resident and assistant groups had a statistically significant difference from the
orthodontist group in the determination of headgear compliance. Millett and Gordon,
(1994) completed a five year clinical study of bond failure with no mix adhesive. The
study examined 563 patients bonded with stainless steel brackets. One of the
variables examined was the effect of operator experience. Fourteen operators were
grouped into three groups of varying experience. The range of bond failure was five
to eleven percent. The authors stated the mean failure rates did not differ
significantly among the groups. They concluded there was no significant difference
in bond failure attributed to operator experience.

The PAR Index literature illustrates the usefulness of this occlusal index in
outcome studies and personal audits. The treatment duration literature in the past has
led to numerous conclusions. However, these conclusions have not led to a clear cut
mean for orthodontic treatment duration. Similarly, the literature on operator
experience has not led to a definitive answer to the question: “Is there an affect of

operator experience on orthodontic outcome?”



STATEMENT OF THE HYPOTHESIS
Orthodontists treatment outcomes improve with time.
Hypothesis I: Orthodontic treatment outcome as measured by
PAR score improves with increasing

experience of the operator.

Hypothesis II: Extraction percentage decreases with increasing
experience of the operator.

Hypothesis III Treatment duration decreases with increasing
operator experience.
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METHODS AND MATERIALS

The design of this study was a descriptive, retrospective study. The study
sample came from 1,314 treated and completed orthodontic cases executed by a
single clinician (Dr. Mark G. Hans, (MGH) Berea, Ohio). The principal investigator
(CIR) selected the sample by choosing consecutively finished orthodontic cases one
hundred between 1981 and 1986 (T1), one hundred cases between 1988 and 199]
(T2), and one hundred cases between 1995 and 1997 (T3).

Selection criteria were as follows:

1. Absence of dentofacial deformities such as cleft lip or palate
2. Complete records available

3. All cases had dental models in satisfactory condition with no
broken teeth or inadequate representation of teeth

4. Completed orthodontic treatment
The first, the middle, as well as the most recent one hundred finished
orthodontic cases which met the inclusion criteria were chosen for the study. PAR
scores were computed using the pre-treatment and post-treatment models. Cases in
the mixed dentition were scored using the guidelines developed at Ohio State
University (Beglin and Vig 1997). All patients who fell within the inclusion criteria
regardless of age or gender were included in the study. After the initial screening of

34
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pre-treatment and post-treatment dental casts, the following information was
abstracted from the dental records:
1. Gender
2. Birthdate
3. Treatment start date
4. Deband/debond date
5. Extraction decision
All the orthodontic cases in the study were completed using 0 .018 pre-
angulated, pre-torqued brackets (A-Company, San Diego, California). The cases
utilized in the study were subjected to several outcome measures: Extraction
percentage, treatment duration, and PAR score. All study models were scored by the
principal investigator (CJR) using the PAR Index (Richmond et al. 1992a). The
investigator was calibrated in the use of the PAR Index (CWRU January 1997) using
a standardized set of models.
The sample of three hundred cases (n = 300) were scored according to the
PAR Index criteria described by Richmond (1994). The PAR Index weighting for the
study followed the Pittsburgh validation described by DeGuzman et al. (1995).
Individual scoring was completed on a custom scoring sheet (courtesy of Roland
Feghali et al.1995)(see Appendix 2).
The PAR Index was applied to pre-treatment and post-treatment orthodontic

study casts. Scores were assigned to various occlusal traits which were identified in
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the malocclusion. The scores from these various occlusal traits were summed to
obtain a total which represents the degree a case deviates from normal alignment and
occlusion. The difference between the pre-treatment and post-treatment PAR scores
indicates the degree of improvement due to orthodontic treatment.

The occlusal traits which compose the PAR Index were upper anterior
segment (UAS), right and left buccal occlusion (RBO, LBO), overjet (OJ), overbite
(OB), and midline deviation (MID). Upper anterior segment measures the contact
displacement from the mesial contact point of the canine on one side to the mesial
contact point on the other side. The features recorded were crowding, spacing, and
impacted teeth. Right and left buccal occlusion were measured independently. The
fit of teeth was scored in three planes of space; antero-posterior, vertical, and
transverse. The recording zone was from the canine to the last molar present. Overjet
can be positive or negative. The recording zone includes all incisor teeth, but
measures the most prominent incisor including anterior crossbite. Overbite records
the most prominent overlap or open bite of any of the four upper incisors. Midline
deviation measures the difference between the upper and lower dental midlines.

Statistical Analyses

Means and standard deviations were computed for all continuous variables.
The experience of the clinician was calculated by counting the days from July 1. 1981
(i.e., the number of days the clinician (MGH) had been practicing orthodontics) to the

date treatment started for the patient. The extraction decision was recorded as a
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dichotomous variable. A one way analysis of variance was used to detect differences
among groups. The Statistical Package for the Social Sciences (SPSS) for Windows®
software (SPSS, Inc., Chicago, Illinois) was used for all statistical analysis.

Treatment outcome was assessed using percentage reduction in weighted PAR
scores. The formula used to determine the percentage reduction in weighted PAR
score was:

X1 - X2 x 100%

X1 where X1 = Pre-treatment PAR Score
X2 = Post-treatment PAR Score

The percentage reduction of each PAR component was determined using the
aforementioned formula where X represents UAS, RBO, LBO, OJ, OB, or MID.
Analysis of variance (ANOV A) was used to compare the percentage reduction at the
three time periods. The Alpha value was set at 0.05.
Intraexaminer Reliability

Correlation coefficient for thirty double determinations was used to estimate
intraoperator reliability. After completion of data collection thirty cases were
randomly selected and scored again using the PAR Index. Comparison was made
between pre-treatment (Pre-tx 1) versus pre-treatment (Pre-tx 2), post-treatment (Post-
tx 1} versus post-treatment (Post-tx 2), and percentage reduction (% RED 1) versus

percentage reduction (% RED 2).



RESULTS

Total Sample
The total sample (n = 300) included 107 mixed and 193 permanent dentition
cases. Forty-seven percent were male and fifty-three percent were female. The
average age of the group was fourteen years and one month with a standard deviation
of 5.7 years. Eighty-two extraction cases were included in the total sample of which
only six were nonpremolar extraction. The average treatment duration was 30.2 +

12.2 months. The demographics of the sample are given in Table 1.

TABLE 1.--Sample Demographics

Numbe | Pre-treatment Age Standard % Female
r (yrs) Deviation
Total 300 14.2 5.7 53
T1 100 16.5 6.7 54
T2 100 14.2 2.8 56
T3 100 12.1 5.7 50
T1 subjects treated dunng the ume penod from 1981-1986

T2 subjects treated dunng the time penod from 1988-1991
T3 subjects treated duning the ume pertod from 1995-1997

The outcome measures for the sample are given in Table 2.

TABLE 2.--Outcome Measures

Extraction Treatment Pretx Posttx Percent
Percent | Duration (mo) PAR PAR Reduction
Total 27 30.2+12.2 21.8+9.1 57+3.5 73.9+17.8
Tl 32 2824932 1231+100! 62+4.4 73.0+21.0
T2 24 314+11.0 21.7+9.5 54+3.0 75.1 +15.8
T3 26 314+ 11.1 204+7.6 54+32 73.6 + 16.1
T1 subjects weated during the nme penod from 1981-1935

T2 subjects treated duning the time pertod from 19881991
T3 subjects treated dunng the ttme perned from 1995-1997
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According to Angle’s classification criteria, the total group included the

following malocclusions (Table 3):

TABLE 3.--Total Sample Angle’s Classification

Class Percent
I 31
II Division 1 39
[I Division 2 11
II Subdivision 16
Right or Left
II1 4

Mean and standard deviation (sd) for the pre-treatment and post-treatment

PAR scores, as well as percentage reduction for each component are given in Table 4.

TABLE 4.--Total Sample - Mean and Standard Deviation (SD) for PAR
Components; Percentage Reduction

Pre-treatment Post-treatment
Mean SD Mean SD %RED

PAR Score 21.3 9.1 5.2 3.5 73.9
UAS 4.4 2.9 0.4 0.7 913
RBO 1.6 1.3 0.8 0.7 52.5
LBO 1.4 1.1 0.8 0.6 440
0J 1.3 1.1 0.1 0.4 90.2

OB 1.2 0.9 0.5 0.6 58.5
MID 0.4 0.3 0.1 04 79.1

The total sample classified by age versus PAR score and percentage

reduction are in Table 5.
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TABLE 5.--Total Sample Age Versus PAR Score
and Percentage Reduction

Age N Group Pre- Post- % RED
(yrs) treatment treatment
Under | 101 | TI+T2+T3 20.4 59 71.0
12
17 T1 20.7 6.4 68.9
32 T2 18.6 5.8 68.7
52 T3 21.7 5.8 73.1
12-15 | 138 | T1+T2+T3 222 6.8 69.5
43 Tl 244 7.6 68.9
55 T2 23.1 6.2 73.3
40 T3 18.2 6.6 64.0
16-18 | 30 16-18 19.5 7.1 63.9
T1+T2+T3
22 T1 18.8 7.8 58.6
4 12 24.3 5.0 79.5
4 T3 17.2 6.2 64.0
19+ 31 19+ 21.1 6.1 70.9
T1+T2+T3
18 Tl 22.0 6.0 72.9
9 T2 18.7 6.3 66.1
4 T3 23.0 6.7 71.0
T1 subjects treated duning the tme penod from 1981-1935

T2 subyects treated during the tme period from 1988-199]
T3 subjects treated durng the ime pertod from 19951997

The total sample classified by age and separated by total sample, T1, T2, and

T3 are in Table 6.

TABLE 6.--Total Sample Classified by Age at Pre-treatment

Age (yrs) Total % T1% T2 % T3 %
Under 12 33.3 53 11.0 17.0
12-15 49.0 17.6 18.0 13.3
16-18 7.6 43 1.7 1.7
19+ 10.0 6.0 3.0 1.0

T1 subjects treated dunng the tme penod from 1981-1586
T2 subjects treated dunng the tme penod from 1988-199]
T3 subjects treated dunng the tume penod from 1995-1997
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T1, T2, and T3
For T1 (n=100), T2 (n = 100), and T3 (n = 100) means were calculated for
age, extraction percentage, and treatment duration. Mean and standard deviation was
calcuiated for PAR components, as well as percentage reduction and permanent and
mixed dentition subjects.
T1
The sample consisted of one hundred subject cases treated between 1982 and
1986 and for which pre-treatment and post-treatment denta] casts were PAR scored.
The mean pre-treatment age at T1 was sixteen years and six months. The percentage
of extractions for the T1 group was thirty-two percent of which two percent were non-
premolar extraction. The average treatment duration for the group was 28.2 months.
According to Angle’s classification criteria, the T1 group included the following

malocclusions (Table 7):

TABLE 7.--T1 Angle’s Classification

Class Percent
I 32
I1 Division 1 42
11 Division 2 12
II Subdivision 11
Right or Left
III 3

T1 subjects treated dunng the time pertod from 1981-1985

Mean and standard deviation (SD) for the T1 pre-treatment and post-treatment

PAR scores, as well as percentage reduction for each component are given in Table 8.
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TABLE 8.--T1 Mean and Standard Deviation (SD) for PAR Components;
Percentage Reduction

Pre-treatment Post-treatment
Mean SD Mean SD %RED

PAR Score 22.6 10.1 6.3 4.0 72.6
UAS 4.4 2.4 0.5 0.7 89.8
RBO 1.7 1.6 0.7 0.9 56.7
LBO 1.6 1.3 0.8 0.7 48.7

0J 1.4 1.1 0.1 0.4 90.5

OB 1.2 0.9 0.5 0.6 59.2

MID 0.5 0.7 0.1 0.3 85.4

T1 subjects treated during the time perod from 1981-1986

T2

The sample consisted of one hundred treated cases between 1988 and 1991,

The mean age of group T2 was 14,2 years. The percentage of extractions in the T2

group was twenty-four percent, all of which were premolar extractions. The mean

treatment duration was 31.4 months. According to Angle’s classification criteria, the

T2 group included the following malocclusions (Table 9):

TABLE 9.--T2 Angle’s Classification

Class Percent
I 33
II Division 1 37
IT Division 2 8
IT Subdivision 16
Right or Left
11 6

T2 subjects treated duning the time penod from 1988-199]

Means and standard deviations (sd) for the T2 pre-treatment and post-

treatment PAR scores, as well as percentage reduction for each component are given

in Table 10.
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TABLE 10.--T2 Mean and Standard Deviation (SD) for PAR Components;
Percentage Reduction

Pre-treatment Post-treatment
Mean SD Mean SD %RED

PAR Score 21.2 9.4 5.0 4.3 74.8
UAS 3.8 3.0 0.3 0.6 91.2
RBO 1.6 1.3 0.8 0.6 52.2
LBO 1.4 1.1 0.8 0.5 45.5
0J 1.3 1.2 0.1 0.3 94.8
OB 1.2 0.9 0.5 0.6 60.5
MID 0.5 0.7 0.1 0.4 76.5

T2 subjects treated duning the time perod from [988-199]

T3

The sample consisted of one hundred cases treated between 1995 and 1997.

The mean pre-treatment age of group T3 was 12.1 years. The percentage of

extractions in the T3 group was twenty-six percent, of which four percent were non-

premolar extractions. The mean treatment duration was 31.4 + 9.3 months.

According to Angle’s classification criteria the T3 group included the following

malocclusions (Table 11):

TABLE 11.--T3 Angle’s Classification

Class Percent
I 28
II Division 1 37
II Division 2 14
II Subdivision 20
Right or Left
III 1

T3 subjects treated dunng the me penod from

993-1997
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Means and standard deviations (sd) for the T3 pre-treatment and post-

treatment PAR scores, as well as percentage reduction for each component are given

in Table 12.

TABLE 12.--T3 Mean and Standard Deviation (SD) for PAR Components;
Percentage Reduction

Pre-treatment Post-treatment
Mean SD Mean SD %RED

PAR Score 20,2 7.6 5.0 3.2 73.6
UAS 5.0 3.2 0.4 0.8 84.5
RBO 1.4 1.1 0.7 0.6 52.8
LBO 1.2 0.9 0.7 0.6 43.6
0J 1.2 1.1 0.1 0.3 92.4

OB 1.1 0.9 0.4 0.6 61.1
MID 0.3 0.6 0.1 0.3 75.0

T3 subjects treated dunng the ume perod from 1995-1997

The Angle classification versus the treatment duration in months for the total

sample are given in Table 13,

TABLE 13.—Angle’s Classification Versus Treatment Duration (Months)
Total Sample (T1 + T2 + T3)

Class Treatment Treatment Treatment Treatment
Duration Duration Duration Duration
Total Tl T2 T3
I 27.0 244 28.9 27.7
I Division 1 31.7 27.9 334 34.1
II Division 2 33.2 38.5 30.2 30.6
IT Subdivision 29.9 27.3 294 31.8
Right or Left
I1I 31.1 309 31.7 29.9

T1 subjects weated duning the ume penod from 1981-1985
T2 subjects treated dunng the tme penod from 1988-1991
T3 subjects treated dunng the tme period from 1995-1997
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The Angle classification versus the PAR score and percentage reduction are

given for the total sample in Table 14.

TABLE 14.--Angle’s Classification Versus PAR Score
and Percentage Reduction

Class Pre-treatment Post-treatment % RED
1 18.0 5.5 69.6
II Division 1 22.3 4.9 77.9
IT Division 2 22.5 5.1 77.6
II Subdivision 21.9 5.1 76.4
Right or Left
11 33.1 6.2 81.3

The Angle classification versus the PAR score and percentage reduction are

given for T1 in Table 15.

TABLE 15.--Classification Versus PAR Score
and Percentage Reduction (T1)

Class Pre-treatment Post-treatment % RED
I 20.8 7.1 66.0
II Division 1 23.3 6.0 74.5
II Division 2 25.3 5.8 77.0
II Subdivision 24.2 58 75.9
Right or Left
III 33.1 8.0 74.5
T1 subyects treated dunng the tme penod from 1981-1986

The Angle classification versus the PAR score and percentage reduction are

given for T2 in Table 16.
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TABLE 16.--Classification Versus PAR Score
and Percentage Reduction (T2)

Class Pre-treatment Post-treatment % RED
I 18.6 6.2 66.6
II Division 1 22.7 4.9 78.7
IT Division 2 21.1 5.8 72.8
II Subdivision 21.3 5.6 73.8
Right or Left
Im 33.7 4.2 87.6

T2 subjects treated dunng the tme peniod from 1988-1991

The Angle classification versus the PAR score and percentage reduction are

given for T3 in Table 17.

TABLE 17.--Classification Versus PAR Score
and Percentage Reduction (T3)

Class Pre-treatment Post-treatment % RED
I 16.4 5.8 64.4
II Division 1 21.1 47 77.8
II Division 2 20.8 53 74.4
IT Subdivision 22.5 6.0 73.3
Right or Left
111 34.0 4.2 87.6

T3 subjects treated dunng the ime pentod from 1995-1097

Analysis of Variance
Analysis of variance (ANOVA) was used to examine differences among
means. The Alpha value was set at 0.05. Percent reductions in PAR scores between
time periods were not statistically significant (p = 0.6733). Treatment duration

grouped by time periods was not statistically significant (p = 0.0564).
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The results of data analysis revealed that there was a significant difference
between the two means. Statistical significance was determined between class [
malocclusion and class II division 1 malocclusion for the PAR score variable (p =
0.0487).
Frequency
Frequency of extraction was calculated using the chi-square method. The
frequency of extraction for T1 was thirty-two percent, T2 was twenty-four percent,
and T3 was twenty-six percent. Chi-square calculations confirmed there was no
statistical difference in extraction frequency among the three time periods.
Reliability
Intraexaminer reliability was determined by calculating the correlation
coefficient. The closer the correlation coefficient results are to one, the more the
results can be relied upon with confidence. Results revealed a small amount of
examiner bias. Pre-treatment (Pre-tx 1) versus Pre-treatment (Pre-tx 2) was r = 0.94,
Post-reatment (Post-tx 1) versus Post-treatment (Post-tx 2) was r = 0.92. The
correlation coefficient for percentage reduction (% RED 1) versus percentage
reduction (% RED 2) was 0.93. The results revealed good reliability for the repeat

measurements by the principal investigator.



DISCUSSION

Since the inception of orthodontics as a profession, practitioners have sought
to evaluate their finished cases by “putting the plaster on the table”. In an effort to
make these evaluations more objective, many occlusal indices have been developed.
Recently, the PAR Index has gained a moderate amount of popularity in the U.S.A.
and Britain as an outcome measure. The purpose of this study was to objectively
assess one practitioner’s finished cases (outcomes) at three time periods. The
outcome measure implemented was, change in PAR score (percentage reduction in
PAR score). Secondary variables, extraction percentage and treatment duration, were
examined,

Richmond et al. (1992b) wrote there are two ways 1o assess improvement
when using the PAR Index; the numerical reduction in wei ghted PAR score and the
percentage reduction in weighted PAR score. This study used the percentage
reduction in weighted PAR score since the numerical reduction requires using the
British Session (Richmond et al. 1992a). In addition, the indicator of good or high
quality treatment was a mean percentage reduction in the total PAR score of seventy
percent or greater. Using the PAR Index criteria, the present study’s pre-treatment
mean score was 21.8 + 9.1, and the post-treatment mean score was 5.7 +3.5. The
percentage reduction in PAR score for the complete sample was 73.9 +17.8.

48
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Using Richmond’s criteria for success indicates a significant improvement in dento-
occlusal relationships, and treatment to a very high standard.

The sample was divided into three time periods. T1, the first one hundred
consecutively treated cases, T2, the middle one hundred consecutively treated cases,
and T3, the last one hundred consecutively treated cases. The T1 pre-treatment mean
score was 23.1 + 10.0 and the post-treatment mean score was 6.2 +4.4. The
percentage reduction in PAR scores for T1 was 73.0 +21.0. The T2 pre-treatment
mean score was 21.7 + 9.5 and the post-treatment mean score was 5.4 +3.0. The
percentage reduction in PAR score for T2 was 75.1 + 15.8. The T3 pre-treatment
mean score was 20.4 + 7.6 and the post-treatment mean score was 5.4 +3.2. The
percentage reduction in PAR score for T3 was 73.6 + 16.1. It is evident from the
percentage reduction and the post-treatment mean scores that a high standard of
treatment was achieved during each time period.

As discussed previously, the PAR Index is composed of six components;
upper anterior segment alignment (UAS), right and left buccal occlusion (RBO,
LBO), overjet (OJ), overbite (OB), and midline deviation (MID). When evaluating
the means of these components in this study, several interesting aspects arise. The
pre-treatment mean for upper anterior segment was 4.4, the post-treatment mean was
0.4. Upper anterior segment was the component which showed the greatest
percentage improvement, 91.3 percent reduction. The large percent reduction in

upper anterior segment reveals that alignment of these teeth was accomplished well
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according to PAR Index criteria. Right and left buccal occlusion pre-reatment means
were 1.6 and 1.4, respectively. The post-treatment mean score for RBO and LBO
were 0.8 and 0.8 respectively. The improvement for both of these components was
small; 52.5% and 44.0% reduction, respectively.

Right and left buccal occlusion appeared to have the least amount of
correction. However, when compared with the other PAR components right and left
buccal occlusion did have the greatest amount of variability. Numerous instances in
the study, right and left buccal occlusion worsen after treatrment was competed. This
is an inherent shortcoming with the PAR Index. Overjet pre-treatment mean score
was 1.3 and post-treatment mean score was 0.1. The reduction was 90.2%. Although
the percentage reduction is slightly less than that found for the upper anterior
segment, the overjet score is weighted or multiplied times five compared to UAS
which is not weighted. Therefore, a great reduction in overjet commonly resulted in a
high percentage reduction in PAR score. The present overjet weighting greatly
influences the reduction in PAR score in class II and class III malocclusions. Itis my
belief that positive or negative overjet correction is commonly the most difficult
aspect of occlusion to correct. In addition, it is my belief that large positive or
negative overjet correction is the most dramatic aspect of malocclusion correction, the
aspect which realizes the most aesthetic improvement. For these reasons, [ believe the
weighting for overjet correction is accurate.

The mean pre-treatment and post-treatment score for overbite was 1.2 and 0.5 ,
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respectively. The mean reduction in overbite PAR score led to a 58.5% reduction in
this component. The low percentage reduction in overbite is representative of a
characteristic evident in numerous post-treatment dental casts in this sample. Many
of the cases were finished with a moderate to deep overbite according to PAR criteria.
It is my belief that this is a trait of finishing common to the clinician rather than lack
of correction. It is evident from this sample that the operator has a tendency to finish
cases slightly deeper (greater overbite) than PAR criteria dictates. There is a great
amount of variability in practitioners perception of the ideal occlusion, particularly in
the depth of overbite. However, the PAR Index criteria does not allow for this
variability of perception, which in this sample leads to a low percentage reduction.

The pre-treatment mean score for midline deviation was 0.4 and post-
treatment mean score was 0.1 which led to a moderate amount of reduction, 79.1%.
A contributing reason for this moderate percentage of reduction is the low pre-
treatment score makes high percentage reduction more difficult to achieve. This
phenomenon is known as the ceiling effect.

The sample was separated by time periods as discussed previously into time
one (T1) the first one hundred completed cases, time two (T2) the middle one
hundred completed cases, and time three (T3) the last one hundred treated cases.
Analyzing the reatment outcomes reveal trends in the assessed cases. The results
reveal that the mean pre-treatment PAR scores decreased through the three time

periods. Pre-treatment PAR scores at T1 23.1 110.0,T221.74+9.5.and T3 20.4 +
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7.6. Similarly post-treatment PAR scores also reduced with time; T1 6.2 +44,T254
+3.0,and T3 5.4 £ 3.2. This suggests that pre-treatment malocclusion was becoming
less severe with time. In addition, the practitioner finished orthodontic cases to a
higher success rate according to the PAR Index criteria over time, with the largest
distinction between T1 and T2. All pre-treatment component scores with the
exception of upper anterior segment. decreased in magnitude over time. It is
suspected that the high percentage of mixed dentition cases may contribute heavily to
the increase in pre-treatment upper anterior segment scores. It has been reported that
scoring mixed dentition cases is questionable and can lead to false scores which are
generally higher (Kerr and Buchanan, 1993; Fox 1993). However, in this sample T3
had the greatest amount of mixed dentition cases but showed no increase in PAR
scores.

Comparing the sample in terms of Angle’s Classification revealed that thirty-
two percent of the sample had a class I malocclusion. Class II division 1
malocclusion represented forty-two percent of the sample and class II division 2
malocclusion was twelve percent of the sample. Class II subdivision and class 111
malocclusion represented eleven and three percent, respectively. According to Proffit
and the North Carolina surveys, the stratification of malocclusion {European decent)
in the United States is different than the results from the present study. From the
Proffit perspective, class I malocclusion is 50-55%, class II malocclusion is 15-20%,

and class III represent less than 1% of malocclusions. Thirty percent of the
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population is considered to be normal class I occlusions.

Pre-treatment and post-treatment PAR scores, as well as percentage reduction
were evaluated by Angle’s Classification. There was very little variation when
working at the total sample and the subsample. The results showed there were
relatively low pre-treatment PAR scores for class I malocclusions. The pre-treatment
mean PAR score of 18.0 was treated to a mean posttreatment PAR score of 3.5, which
gave a 69.6% reduction. Class I malocclusion had the lowest percentage reduction
and the highest mean post-treatment PAR score. It is generally thought by
orthodontists that class I malocclusions are easier cases to correct. This possibly led
to less attention to detail. This may have accounted for the lower post-treatment PAR
score or overjet which is highly weighted and is not a big component of class L.

The class II division 1, class II division 2, and the class II subdivision right or
left ali had relatively similar pre-treatment PAR scores, post-treatment PAR scores,
and percentage reduction. These malocclusions represented the majority of the
sample (65%). The practitioner’s success rate of 75.6% reduction indicates that he
(MGH) has treated these cases to a high standard (Richmond 1992a) if reduction in
PAR accurately measures this variable. Class III malocclusion represented a small
minority of the sample (three percent). However, the cases deviated the most from
ideal occlusion and were the greatest in percent reduction. The mean pre-treatment
PAR score for class Il malocclusion was 33.1 and corrected to 6.2 and a percentage

reduction of 81.3. The conclusion is the practitioner corrects class III malocclusions
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very successfully and/or as stated earlier the amount of overjet reduction greatly
influenced the percentage reduction or PAR overestimates class 11 improvement.

Treatment duration is an important variable in any orthodontist’s practice. It
can have an impact on treatment acceptance, patient cooperation, and the economic
viability of the practice. In this study, treatment duration was measured from the time
the appliances were placed (band/bond date, beginning of headgear, or beginning of
functional appliance) until the day all active appliances were removed (debond date)
and retainers placed. For cases treated in two phases, resting phase (time between
Phase 1 and Phase 2) was deducted, so only active treatment was included in the
measure. The mean treatment duration was calculated at 30.2 + 10.9 months. In
order to better understand treatment duration, the cases were separated by
malocclusion. Class I malocclusion had the shortest treatment duration, it averaged at
27.0 months for the sample. It was expected that class I malocclusions were
completed more rapidly for the following reasons. As stated previously, these cases
were less difficult and finished with a slightly higher post-treatment PAR score.

Class II division 1 treatment duration was 31.7 months for the sample. The
results are also similar for class II division 2 and class II subdivision right or left.
Mean treatment durations for the sample were 33.2 months and 29.9 months. When
the sample was examined over time, there was evidence of a trend which shows
treatment duration increased slightly. This data suggests the conclusion that

treatment duration increased for class II division 2 and class II subdivision right or
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left. However, the PAR scores did not decrease accordingly. Although the
practitionertook more time to correct the malocclusions, the optimum treatment in
terms of PAR score and treatment duration was T2, the middle one hundred cases.

Class III treatment duration mean was 31.1 months. with a low at T3 of 29.8
months. The treatment duration for class III sample was more lengthy possibly due to
the increased severity of the malocclusion and increased difficulty in treatment. The
treatment duration for class III at T3 is possibly an artifact of only one class III
treatment at the time period. To determine an accurate representation of class
HI treatment duration, it would be necessary to increase the sample size of T3. The
percentage reduction is the largest of the malocclusions.

The sample was also classified by age. The starting age of each case was
determined by calculating the age at the beginning of treatment from the date of birth
and the date of initial active treatment. The sample was separated into four subgroups
by dental developmental stage; under twelve years--mixed dentition, twelve 1o fifteen
years--early permanent dentition, sixteen to eighteen years--late permanent dentition.
and nineteen and over--adult dentition. The under twelve subgroup comprised 101
cases in the sample. Of the under twelve subgroup T1 consisted of seventeen cases,
T2 consisted of thirty-two cases, and T3 consisted of fifty-two cases. For the under
twelve subgroup, T3 had the greatest amount of percentage reduction, 71.0%. We can
conclude that the increase of two phase treatment, in the under twelve group, either
allowed the practitioner to correct the various malocclusions to a high degree or that

more severe malocclusions were treated in two phases.
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The twelve to fifteen year subgrouping consisted of 138 cases; of which T1
consisted of forty-four cases, T2 consisted of fifty-four cases, and T3 consisted of
forty cases. The mean percentage reduction was 69.5%. T2 had a significantly
greater reduction in PAR score (73.3) than T1 and T3(68.9 and 64.0). This is
possibly due to the T2 mean age which is within the confines of this group. It can be
summarized that a greater improvement of PAR score was obtained because the
practitioner had greater experience in treating this age group. In addition, the
pretreatment PAR score mean was not decreased as in T3.

The sixteen to eighteen subgrouping had the smallest number of cases, thirty
inall; T1 consisted of twenty-two cases, T2 consisted of four cases, and T3 four
cases. The percentage reduction in PAR score was significantly smaller than the
other age groups, percentage reduction was 63.9.

The nineteen plus age subgrouping was also a small number of examined
cases, thirty-one in total; T consisted of eighteen cases, T2 nine cases, and T3 four
cases. The percentage reduction for this subgrouping was 70.9% which was relatively
close to the T1 and T3 percentage. However, the T2 percentage reduction dropped to
66.1% due in part by lower pretreatment mean PAR score (18.7) and a relatively high
post-treatment PAR score (6.3).

The extraction percentages were determined for T1, T2, and T3. The
extraction percentage for T1 was thirty-two percent, T2 was twenty-four percent, and

T3 was twenty-six percent. The data revealed that early in the practitioner’s
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orthodontic practice, extraction was used more frequently. This was possibly due to
the higher mean age of the subject pool at the start of treatment. In many cases, an
older patient has fewer treatment options; the most effective treatment choice being
extraction. Orthodontics, like many things, is subject to patient opinion and
professional opinion. Extraction of teeth had decreased in popularity during the T2
time period. The slight two percent increase in extraction percentage is indicative of
the continuing trend toward the minimal amount of extraction for orthodontic

purposes.

Limitations of the PAR Index

The PAR Index has many benefits and is an acceptable method to determine
orthodontic treatment need and improvement in malocclusion. Irrespective of the
benefits of the PAR Index, there are numerous limitations. The PAR Index is a good
measure of dento-occlusal change, but does not take into account other targets of
orthodontic treatment. This index does not evaluate or measure the change in soft
tissue as it relates to orthodontic treatment. Hard tissue, cephalometric values are also
not measured. Cephalometric radiographs are often used for orthodontic treatment
planning and can also be used to measure change that occurs during treatment.

The PAR Index does not measure other adverse dental conditions such as
gingival hypoplasia, gingival recession, decalcification, caries, or TMD symptoms.
The PAR Index is highly sensitive for overjet, overbite, and midline changes, but may

not be sensitive enough to measure the fine detailing that occurs during finishing
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orthodontic cases. The PAR Index has been questioned by several authors in the
scoring of mixed dentition cases (Kerr and Buchanan 1993; Fox 1993). However,
scoring of mixed dentition has been supported through documentation and verbal
communication (Beglin and Vig 1997). The PAR Index guidelines from the Ohio
State University Department of Orthodontics, lists the conventions necessary to score

mixed dentition cases correctly (O’Brien et al. 1995),



SUMMARY AND CONCLUSIONS

The outcome of orthodontic therapy from a single practitioner’s (MGH)
private practice was assessed over time using the Peer Assessment Rating (PAR)
Index. Secondary variables, related to outcome, were extraction percentage and the
treatment duration. From a population of 1,314 consecutively completed orthodontic
cases, a study sample of three hundred was selected. One hundred treated cases were
selected from each of the three time periods, the first (T1) and last (T3) one hundred
treated cases, as well as the middle (T2) one hundred cases.

Pre-treatment and post-treatment study models were scored using the PAR
Index criteria. Additional data were abstracted from patient treatment records to
determine the extraction percentage, treatment duration, age, and Angle’s
Classification. The results of the study showed:

1. The overall percent reduction in PAR score was 73.9 +17.8,
indicating an excellent improvement in dento-occlusal

relationships and orthodontic treatment to a high standard.

2. Upper anterior segment (UAS) showed the greatest percentage
improvement (91.3%).

3. The pre-treatment malocclusions became less severe over time in
this sample as evidence from decreased pre-treatment PAR scores.

4. Class II division 1, class II division 2, and class II subdivision right
or left had approximately the same amount of improvement. Class
III had the greatest amount of improvement, and class I had less
improvement.

59
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5. Class II division I malocclusions showed a greater percentage
reduction in PAR when compared to class I malocclusion (p<
0.001).

6. Overall treatment duration was 30.2 months. Treatment duration
increased slightly over time, due to the increased number of
two phase treatments.

7. The practitioner had the lowest treatment duration and the greatest
improvement in malocclusion in the twelve to fifteen year age
group at T2.

8. Extraction percentages decreased from T1 to T2 and then
slightly increased from T2 to T3. Extraction percentage T1 =
32%, T2 = 24%, and T3 = 26%.

There are several possible conclusions to this study. The first is that
orthodontist’s do not achieve lower PAR scores as they become more experienced.
The second is that the PAR Index is not a sensitive enough measure of an

orthodontists progress over time. The third is the PAR Index measures treatment

outcome, not operator experience.
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APPENDIX 2. The PAR scoring sheet
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Definitions of Data Abbreviations

ID No.  Identification number used on model boxes at the private practice of MGH.
T1/T2/T3 Time 1 1981-1986(T1), Time 2 1988 - 1991(T2), Time 3 1995 - 1997(T3)
Ex/No  Extraction (1) or nonextraction (0).

Sex Female (f) or male (m).

Age Age in years and months.

Exp Experience in number of days of practice since Jwy 1, 1981.

Txtime Treatment duration in months.

Angles  Angles classification.

P/D Permanent or deciduous dentition.

UAS Upper anterior segment.

RBO Right buccal occlusion.

LBO Left buccal occlusion.

0J Overjet.

OB Overbite

TOTAL Total PAR score.
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