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ABSTRACT 

 

Introduction: Early Orthodontic Treatment (EOT) has been extensively studied, but 

questions still remain regarding the prevalence of its need in the United States.  Without 

information regarding the epidemiology of EOT need, it is difficult to make 

determinations as to its viability as a Medicaid service.  The Index for Preventive and 

Interceptive Orthodontic Needs (IPION) developed by Coetzee is the only index 

specifically meant for children in the mixed dentition.  The purpose of this study was to 

utilize the IPION to measure EOT need in two pediatric dental populations in 

Philadelphia.   

Methods: 87 children between the ages of 6 and 9 were screened using the IPION.  

Overall scores, demographic information, and prevalence of specific malocclusions were 

recorded and analyzed.   

Results: A substantial proportion of children fell into the definite treatment need category 

(60.92% ±5.2% when including restorations and caries in the score, 31.03%±5.0% when 

excluding restorations and caries from the score).  Site of screenings, race and sex had no 

significant effects on prevalence of EOT need, while IPION rubric used (IPION6 versus 

IPION9) had marginally significant effects on the prevalence of EOT need.   

Conclusions: There is a significant proportion of children in Philadelphia pediatric dental 

populations who have unmet EOT needs.  Patients, communities, Medicaid, orthodontists 

and residents could all benefit from treatment of these children if policy were changed to 

allow EOT to be covered by Medicaid in Pennsylvania. 
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CHAPTER 1 

INTRODUCTION  

Early Orthodontic Treatment (EOT) is a controversial topic in the world of 

orthodontics.  The number of variables involved in this treatment approach is seemingly 

endless, and includes type of malocclusion, chronologic age of the patient, skeletal age of 

the patient, dental age of the patient, psychosocial variables, individual biologic response 

of the patient, socioeconomic variables, insurance and government subsidized coverage, 

exposure during residency training programs, practice management philosophy and more. 

 The tendency to overlook EOT seems to result from the thought that a childôs 

malocclusion can be more easily, quickly and definitively treated after development of 

the permanent dentition is complete.  From a patient- and practice-management 

perspective, this is attractive.  

 Despite different levels of participation in EOT by practitioners, current data is 

lacking on the proportion of the population in the United States that would benefit from 

EOT, in addition to data on specifically which occlusal conditions amenable to EOT are 

present in the population. 

In 1997, in a consensus workshop on discussions of early treatment, 96 

Diplomates of the American Board of Orthodontics (ABO) came to a consensus on 

factors involved in EOT (Bishara et al.).  Early treatment was defined as ñtreatment 

started in either the primary or mixed dentitions that is performed to enhance the dental 

and skeletal development before eruption of the permanent dentition.  Its purpose is to 
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either correct or intercept a malocclusion and to reduce the need or the time for treatment 

in the permanent dentition.ò 

The diplomates did mention the fact that one phase of treatment, as opposed to 

two prolonged (and sometimes back-to-back) phases of treatment, appeared to be an 

approach that best avoided patient burnout, risk for dental decalcification, iatrogenic 

impaction of certain teeth, and dilacerations of roots.  They all agreed that if EOT was 

initiated, in most cases a second phase of treatment was also needed. 

This being the case, all 96 of the diplomates stated that they were involved in 

rendering EOT in some way.  Thirty to 50 percent of their practices dealt with patients 

who were in need of an early phase of orthodontic treatment.  Based on the perceptions of 

these orthodontists, the benefits of EOT to patients included improvement in patientôs 

self-esteem and parent satisfaction, greater ability to modify the growth process, earlier 

resolution or interception of the developing malocclusion, greater patient compliance, 

higher quality of results and shorter treatment time in the permanent dentition.    

The benefit of EOT to the orthodontist as clinician included more treatment 

options, better use of growth potential, better patient compliance, reduced need for 

extractions, more satisfaction, less need for en-masse tooth movement, and better final 

results.  Bishara went out of his way to include the fact that the diplomates were 

cognizant of the fact that the individuality of patients should be considered at all times. 

Not 20 years before this consensus, James Ackerman and William Proffit spoke at 

a biennial meeting of the Angle Society regarding Preventive and Interceptive 
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Orthodontics (PIO).  The speech centered heavily on research conducted by Freeman, in 

which a clinical study was conducted at the University of Pennsylvania. 

The Freeman study began in 1971.  A decision was made to evaluate the need, 

demand and efficacy of PIO in the large child population surrounding the University of 

Pennsylvania.  Eight chairs in a treatment area of the dental school were designated as the 

preventive and interceptive orthodontic clinic, and third year dental students were 

assigned on a rotational basis to the clinic to receive clinical experience in PIO.  Over a 

three-year period, 4,200 children were evaluated.  The population was considered a 

ñdemandò orthodontic population, because they were patients not referred by dental 

practitioners.  Only two percent of these patients presented with primary dentitions and 

only 32 percent had mixed dentitions.  Of these patients, only 5 percent were thought by 

the examining orthodontist not to need treatment.   

One of the major initial tasks for the orthodontists was to establish operational 

definitions for identifying patients who might profit from PIO.  The definitions that were 

adopted required the patient to 1) have a primary or transitional dentition, 2) have a 

normal skeletal pattern, 3) have only one of the following major occlusal characteristics 

affected: alignment, transverse, sagittal or vertical, 4) have a need for only minimal 

appliance therapy, 5) need no more than one year of active appliance therapy, 6) gain 

acceptable occlusion at the end of active treatment, 7) not require any additional 

treatment at a later date (PIO would not be the first stage of a two-stage treatment). 
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Of the 1445 patients in primary or mixed dentition, only 217 were judged to be 

good candidates for PIO.  1162 were judged to need major corrective treatment, and were 

therefore referred to the graduate orthodontic clinic. 

At this point, it is prudent to note that this study may not necessarily be a 

reflection of how EOT is rendered today, and certainly not how the 96 diplomates at the 

ABO meeting approached it.  The definition of PIO in this study was extremely stringent.  

Sending the majority of primary and mixed dentition patients in need of orthodontic 

treatment to the comprehensive clinic for evaluation may have been applicable at the 

University of Pennsylvania from a patient-management perspective, however it doesnôt 

reflect the reality of how young patients with malocclusion should be managed.   

The authors conclude that the great majority of patients need comprehensive 

orthodontic treatment and that schools that emphasize PIO in the predoctoral curriculum 

may have difficulty finding enough patients.  These conclusions are consistent with the 

authorsô findings and study design.  The authors therefore title their speech, ñPreventive 

and Interceptive Orthodontics: A Strong Theory Proves Weak in Practice.ò 

The argument, however, needs to be made that EOT in the framework of modern 

dental medicine is much more complex than simply identifying patients with minor 

deviations in occlusion or function, correcting them, and sending these patients off into 

the world, expecting them never again to have or to need additional orthodontic 

treatment.  How does EOT factor into a Medicaid model?  Is there a cost-effectiveness to 

providing EOT to Medicaid patients with the expectation that, although they may not 

have perfect occlusion at the end of Phase 1 therapy, their occlusal status will be less 
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severe and less likely to qualify for Phase 2 coverage? 

  Orthodontic residents at Temple University Kornberg School of Dentistry are not 

benefiting from exposure to treatment in the mixed dentition, and overall have limited 

experience treating these young patients.  There is no Medicaid model for covering early 

orthodontic interventions, and patients who may benefit from early orthodontic 

interventions could potentially be ñfalling through the cracksò because of inability to 

finance early orthodontic treatment, or simply because they are not under the continuous 

supervision of orthodontists or orthodontic residents.  Generally, orthodontic residents are 

seeing patients in the permanent dentition, as this is the only stage when Medicaid will 

cover orthodontic treatment (Avesis).  The parents of patients with Medicaid insurance in 

the mixed dentition who have developing malocclusions may elect to defer EOT as this 

must be paid out-of-pocket, hoping that their malocclusions are severe enough to qualify 

for comprehensive treatment once the primary teeth have exfoliated.  

Identifying and treating children in the mixed dentition who could benefit from 

early orthodontic intervention needs to be a goal of the Department of Orthodontics and 

Dentofacial Orthopedics at Temple University Kornberg School of Dentistry.  

Advocating for children to be covered in the mixed dentition should also be considered 

by the department.  The purpose of this thesis for the Master of Science in Oral Biology 

is to review the literature pertinent to the effectiveness of early orthodontic interventions 

from a public health perspective, to test the hypothesis that there is a definite population 

in need of early orthodontic services in the Philadelphia community, and finally to 

discuss the results of the study and their implications for our Department, University, 

community and profession. 
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CHAPTER 2 

REVIEW OF THE LITERATURE  

 

 The thought in 1979, when Ackerman and Proffit read their speech at the Angle 

Society meeting, was that in some of the countries which had extensive dental health 

programs, public health officials felt that it was less expensive to simply let 

malocclusions develop fully and then perform corrective orthodontics on a treatment 

need priority basis.  On a population basis, Ackerman and Proffit thought that it may not 

be cost effective to emphasize a relatively expensive preventive and interceptive modality 

which can at best affect 15-20 percent of orthodontic problems and not the most severe 

ones at that.  It was also thought that as preventive measures for caries control reduce the 

number of children with early loss of primary teeth, the indication for PIO would also be 

reduced.   

 Over the years, however, primarily outside the United States, a trend has been 

unfolding, a trend which actually attempts to study the benefits of early orthodontic 

treatment on a population level in an evidence-based fashion. 

 

2.1 The Effectiveness of EOT 

 In Northern Ireland in 2000, Al-Nimri and Richardson conducted an investigation 

to explore the feasibility of incorporating screening for interception in routine community 

dental inspections, to make recommendations for treatment and to assess the outcome of 
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interception.  One of the strengths of this study was the harm-reduction-oriented 

definition of the goal:  the treatment goal was defined as a ñreduction or elimination of 

malocclusion by any interceptive means, including simple removable appliance therapy.ò  

The investigators used the Index of Orthodontic Treatment Need (IOTN) to score the 

patients before and after treatment, in addition to local indices.  Local indices were 

defined as specific outcome measurements for specific problems (ex: severity of crossbite 

before versus after treatment).  

 The results of the study showed that the screening of children at nine years and 11 

years of age specifically for interceptive orthodontics could be done quickly and simply, 

and that the screening could be combined with regular community dental inspections.  

They found that approximately one-third of the children screened were suitable for 

interceptive orthodontics.   In the population studied it was found that both children and 

parents were reluctant to accept offers of interceptive orthodontics and to have treatment 

carried out.  The investigators found that the outcome of interceptive treatment was very 

favorable both in terms of the improvement of the presenting condition and in reducing 

the need for subsequent treatment: 69 percent of the children were in grades 4 and 5 of 

treatment need (grades requiring treatment) compared with only 42 percent being in these 

grades at the end.  94 percent of the children who completed the program showed 

improvement of local indices. 

A series of elegant, longitudinal studies were conducted in Finland, in the 2000s, 

the purposes of which were to evaluate eventual outcome of an early orthodontic 

treatment strategy. In Finland, due to the uneven regional distribution of orthodontic 

specialists, general dental practitioners have been involved in the implementation of 
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orthodontic treatment.  This is a strategy to manage treatment allocation and ensure that 

all children are receiving orthodontic treatment if indicated.  The authors of the 

aforementioned longitudinal studies were quick to acknowledge that the optimal age for 

the initiation of orthodontic treatment is still debatable, stating that the then-current 

evidence supported early treatment of persons with functional anterior or posterior cross-

bites, marked overjet, or Class III malocclusions.  The authors also suggest that the 

optimal timing of orthodontic treatment should always be defined individually. 

The longitudinal studies were first brought-to-light in 2004, when Vakiparta et al. 

published ñOrthodontic treatment need from 8 to 12 years of age in an early treatment 

oriented public health care system: a prospective study.ò  The authors argued that early 

treatment was considered to be technically simpler, involve less chair-side time per 

patient, and utilize less specialist resources than comprehensive treatment with fixed 

appliances.  They argued that in countries where early treatment was regularly practiced, 

there was the need for studies evaluating the benefits and limitations of early treatment 

per se  in reducing malocclusions and orthodontic treatment need in children. 

As such, the purposes of the study were to evaluate the eventual changes in 

orthodontic treatment need from eight to 12 years of age in one age cohort of children, to 

evaluate the effect of early orthodontic intervention on treatment need at 12 years of age, 

and to evaluate the agreement between the two treatment need indices most commonly 

used in Finland: the IOTN and the Treatment Priority Index (TPI).   

The study was designed such that orthodontic treatment was begun on eight year-

olds that scored both a Dental Health Component (DHC) of 4-5 and a TPI of 7-10.  The 
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malocclusions treated in these patients were crossbite (anterior or lateral), increased 

overjet, deep overbite with palatal contact, and severe crowding. 

The results showed that there was a clear reduction in treatment need from eight 

to 12 years.  Having no need for treatment at eight years of age favored no need at 12 

years of age.  If the subjects had moderate or optional need in the early mixed dentition, 

the pattern of moving from one need category to another during the follow-up period was 

less predictable.  The authors concluded that there was support to the policy of starting 

early treatment only in subjects with a definite need for treatment and to follow-up on 

those with moderate or optional need and to give them time for eventual spontaneous 

correction and avoid over-treatment.  The authors conclude their article by asking why 

we donôt regard elimination of definite treatment need from a population by correction of 

severe malocclusion as the primary aim of free-of-cost orthodontic treatment.  This 

question can just as easily be asked in Finland as it can in the United States. 

The follow-up to the Vakiparta et al. study was conducted in 2008 by Kerosuo et 

al. and focused on the age cohort from the previous study living in rural Finland from the 

ages of eight to 15 years.  52 percent of the cohort received treatment, and the definite 

treatment need decreased from 33 percent down to nine percent due to this early 

treatment.  68 percent of those children having no need for treatment at age 8 (a DHC of 

1 - 2) were still in that same category at age 15.  By age 15, the DHC scores did not differ 

significantly between the participants who underwent treatment and those who did not 

undergo treatment.  Treatment outcome was measured by the Peer Assessment Rating 

(PAR) Index.  The mean PAR reduction in the treated group was 63 percent, and 51 

percent of the early-treated subjects showed more than a 70 percent improvement. 
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According to the authors, by age 15, half of the study cohort had received free 

orthodontic treatment in some form.  The mean PAR scores between the treated and 

untreated participants leveled off, indicating equality and correct allocation of treatment.  

It is noteworthy that these Finnish authors look for the touchstone of ñequalityò in 

determining the effectiveness of a treatment approach.  If the goal is for all children to be 

on the same occlusal playing-field, then the Finns proved that a targeted early treatment 

approach was very effective in accomplishing this. 

At the University of Washington in 2008, King and Brudvik tested the hypothesis 

that interceptive orthodontic treatment would improve malocclusions with reductions in 

their complexity and need.  This retrospective study compared the dental casts of 

untreated early mixed dentition malocclusion controls who did not undergo treatment 

with early mixed dentition patients who underwent interceptive treatments.  Subject 

groups were matched for age, need, complexity, duration and all ICON (Index of 

Complexity Outcome and Need) components with the exceptions of spacing and 

crossbite.  For the treated subjects, ICON scores decreased after treatment by 38.8 

percent.  On the other hand, the controls either underwent no change or worsened 89.4 

percent of the time.  Only 36.1 percent of the treated group was in the ñno changes or 

worseò category, and overall the treated patients improved in esthetics, crowding, 

crossbite and overbite. 

The authors concluded that interceptive orthodontics is effective for improving 

malocclusions, but doesnôt produce finished-quality results.  They commented on the fact 

that using ICON as a measure of the effectiveness of interceptive orthodontic treatment 

ignores the possible psychological and quality-of-life benefits that can be offered to 
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patients.  Additionally, it is important to note that ICON measures the components of 

malocclusion; not the effectiveness of certain treatment approaches.  However, as stated 

earlier, there is data from Al-Nimri and Richardson that showed significant reductions in 

ñlocal indicesò based on specific early intervention treatment strategies.  One of the 

limitations of the study was that it did not evaluate stability of the interceptive measures. 

In 2009, Jolley et al. suggested that because interceptive treatment can reduce the 

need for comprehensive treatment in the Medicaid population and eliminate 

malocclusions considered to be medically compromising, it may be able to reduce the 

cost per patient and allow more patients to be treated without increasing overall costs.  

The aim of their prospective study was to compare the dental outcomes from a group of 

Medicaid patients randomized to receive interceptive orthodontic treatment in the mixed 

dentition with another group randomized to only observation.  They planned on 

comparing the Medicaid eligibility of these two groups. 

Children were randomized into two groups: interceptive or comprehensive 

orthodontic treatment.  In the first two years, the interceptive patients received 

interceptive orthodontic treatment, while the comprehensive patients received only 

periodic recalls.  In a future study, the interceptive subjects will be periodically observed, 

while the comprehensive group receives their comprehensive orthodontic care.  The 

clinical conditions included in early orthodontic treatment were: alignment issues such as 

spacing, crowding, early loss of deciduous teeth, tooth agenesis, ectopic eruptions, 

antero-posterior problems such as Class II, Class III, protrusion and anterior crossbites, 

excess overjet, vertical problems such as open bite or overbite, transverse problems such 



 12 

as posterior crossbites, functional problems such as habits, and centric relation - 

maximum intercuspation discrepancies.   

At the end of the first two years of this study, there was a significant difference 

between the groups in terms of the percentage of improvement, with the interceptive 

group showing a mean improvement of PAR scores of 49.6 percent, whereas the 

observational group decreased by 5.7 percent.  The interceptive group showed an 81 

percent reduction in patients with treatment need as assessed by the Handicapping 

Labiolingual Deviation (HLD) Index.  Fifty-three of the 67 patients no longer had a 

medically handicapping malocclusion at the end of two years.  Negative and positive 

overjets tended to have the greatest improvements in PAR scores.  Deep overbites tended 

not to be corrected as easily with early treatment, and the authors suggested that there 

may be a benefit to postponing the treatment of deep impinging overbites until the child 

has reached the permanent dentition. 

The authors conclude that providing two phases of orthodontic treatment is 

unlikely ever to be cost-effective compared with one phase.  However, as a public health 

measure, providing interceptive treatment to children with ñmedically necessaryò 

malocclusions and moving them to the elective category could be quite cost-effective. 

 

2.2 Health Policy Considerations 

 According to Theis et al., Medicaid was created to make medical and dental care 

available to low-income families.  One of the goals was to make Medicaid available in 

the mainstream health care system, as opposed to only at public health clinics.  Reasons 
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private dentists are reluctant to treat Medicaid patients range from excess bureaucracy to 

paperwork, to unacceptably low Medicaid fee schedules. 

 How do patients treated with Phase 1 treatment in the mixed dentition fare in 

terms of qualifying for Medicaid-funded treatment later?  The authors used the HLD and 

the ICON indices to evaluate this. 

 In this retrospective study, 193 casts were used.  All patients in the study received 

phase 1 treatment during the mixed dentition, which ranged from molar bands, to incisor 

brackets, to rapid palatal expansion, to growth modification, to serial extraction.  Most of 

the treated patients had treatment needs because of ñqualifying conditionsò according to 

the HLD index, which included deep impinging overbite, anterior crossbite, traumatic 

deviation, an overjet of over nine millimeters, or a negative overjet of over 3.5 

millimeters.  Overall, eligibility decreased from 35.2 percent before Phase 1 treatment to 

13.5 percent after Phase 1 treatment. 

After Phase 1 therapy, eligibility for a second phase of treatment was significantly 

reduced.  The authors pointed out that Phase 1 fees tend not to be more than 50 percent of 

the fees for comprehensive orthodontic treatment.  Treating Medicaid funded patients in 

Phase 1 lowers the per-patient treatment costs for the health-care system if the amount of 

improvement makes these patients ineligible for subsequent Phase 2 orthodontic therapy.  

In addition to cost-effectiveness, there are further benefits to Phase 1 treatment, according 

to the authors, including shorter treatment time (typically less than 18 months), and 

possibly better compliance at this younger age. 
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The authors added, in their conclusions, that all anterior crossbites and 81 percent 

of overjets greater than nine mill imeters were corrected by the end of Phase 1 treatment.  

However, only 47 percent of deep impinging overbites were corrected.  Therefore, 

because deep impinging overbites are a qualifying condition, these patients would be 

eligible for a second phase of Medicaid-funded orthodontic treatment more than half the 

time.  Consideration, therefore, should be given to postponing treatment of these patients 

until the permanent dentition has erupted. 

King et al., in 2006, wrote about early orthodontic treatment as a means to 

increase access for children enrolled in the Medicaid program in Washington State.   

In 1999, more than 500,000 children in the state were eligible for dental treatment 

under the Medicaid program.  Of these, less than one percent received any orthodontic 

therapy despite estimates of the incidence of malocclusion being between 15 and 60 

percent.  In the entire state, ten orthodontists provided approximately 81 percent of the 

Medicaid orthodontic treatment, indicating that few orthodontists have adequate exposure 

to the Medicaid system. 

The survey that King et al. conducted was to assess the likelihood that programs 

focusing on early interception of malocclusions could increase Medicaid participation by 

orthodontists and thereby increase access for low-income families in the state.  The 

survey was given to orthodontists. 

Of the respondents, 99.4 percent acknowledged that there was at least some 

benefit to early orthodontic treatment, while 53.9 percent of them reported that they often 

or always offer an early treatment or a two-phase option to their patients.  The types of 
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occlusions that orthodontists rated as ñalways effectiveò included anterior and posterior 

crossbites with functional shifts, and posterior crossbites without shift.  They rated 

ñmoderately effectiveò anterior crossbites without shifts, Class II correction with an 

overjet of greater than or equal to six millimeters, Class II correction with an overjet less 

than six millimeters, arch length deficiency less than four millimeters, and arch length 

deficiency from four to eight millimeters.  Orthodontists agreed that early treatment had 

low-levels of effectiveness in arch-length deficiencies greater than eight millimeters, as 

well as tooth agenesis. 

Medicaid participants were more likely to express a willingness to participate in a 

Medicaid-sponsored program of early orthodontic treatment.  Reduced access and referral 

patterns tended to funnel Medicaid-enrolled patients to practitioners who were known to 

accept them. 

For a new program to improve access to patients enrolled in Medicaid, King et al. 

argued that an important requirement would be that a substantial number of non-

participating orthodontists would find it appealing enough to become Medicaid 

participants.  The greater acceptance of Medicaid-sponsored programs of early 

orthodontic treatment by Medicaid participants suggests that practitionersô familiarity 

with the Medicaid system and its patients may be an important prerequisite for such a 

program to improve access. 

Educational initiatives designed to familiarize non-participants and their staff with 

Medicaid and the new program would be essential for these programs to affect access.  
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For the same budget, Medicaid-sponsored EOT would permit more patient treatments, 

but it may not increase the level of participation or access to care. 

 

2.3 Socioeconomic Considerations 

At the University of Washington, researchers began to focus on EOT as it relates 

to the local Medicaid system.  In 2004, Mirabelli et al. wrote about the effectiveness of 

Phase 1 orthodontic treatment in a Medicaid population as compared with a private-pay 

population in Washington State.   

Lower socioeconomic groups seek orthodontic care less frequently, even though 

they have similar need compared to higher socioeconomic groups.  Data from the United 

States Department of Health and Human Services show that less than 20 percent of 

Medicaid-eligible children receive required preventive and therapeutic dental services.  

The purpose of the Mirabelli study was to quantify the degree of improvement in two 

socioeconomic groups immediately after Phase 1 orthodontic therapy and then compare 

the relative effectiveness of early treatment in each population.  The second purpose was 

to uncover which malocclusion in these samples benefited the most from interceptive 

treatment and which Phase 1 treatments produced the best results. 

The study was conducted using the PAR and ICON indices.  Compliance data was 

also recorded.  Various common treatment modalities were combined into treatment 

entities and later evaluated for percentage of reduction of the PAR and ICON scores. 
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The results showed that the Medicaid population primarily comprised black and 

Asian children, whereas the private-pay population was predominantly white.  There was 

similar severity of the initial malocclusions at each site.  Both PAR and ICON scores 

improved after Phase 1 therapy.  Compliance in terms of missed appointments and oral 

hygiene was significantly poorer in the Medicaid group, but the compliance factor did not 

significantly affect the degree of improvement in malocclusion.   

The use of two bands and four brackets alone or combined with headgear or an 

expander reduced PAR scores from anywhere between 49 percent and 63 percent.  The 

greatest improvements were seen for midline discrepancy, overjet and esthetics.  Overall, 

ICON scores were taken-down from the ñdifficultò category to the ñmildò category.  This 

indicates less-than-acceptable results, however it is still an improvement. 

Mirabelli goes on to mention that in an unpublished thesis by Hall, in which 159 

orthodontists were questioned about Medicaid and EOT, 18.5 percent of orthodontists 

surveyed said they would definitely participate in an early Medicaid type program, while 

50 percent said they would be willing to meet with a colleague to discuss such 

hypothetical Medicaid-funded programs.  Hall found that 88.1 percent of orthodontists 

believed that limited early treatment is an acceptable alternative when a patient canôt 

afford full treatment. 

In 2007, Okunseri et al. used the Medical Expenditure Panel Survey from 1996 to 

2004 to analyze whether black or Hispanic children exhibited a disparate level of 

orthodontic utilization compared to their overall population size.  
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Through descriptive statistics and multiple regression analyses, Okunseri et al. 

found that the prevalence of children between nine and 18 years of age with at least one 

orthodontic visit was about 15 percent.  However, white children accounted for 77.1 

percent of these subjects while they only constituted 59.9 percent of the population.  

Children from low-income families accounted for 12.4 percent of orthodontics users, 

while they represented 35.9 percent of the population.  Children over 11 were more likely 

to have made an orthodontic visit in comparison to children between the ages of nine and 

11.  Black children were less likely to have made an orthodontic visit than white children.  

Children eligible for Medicaid as well as children with other public insurance or without 

insurance were less likely to have reported a visit in comparison to children with private 

health and dental insurance.  After adjusting for possible covariates, black and Hispanic 

children were significantly less likely to report orthodontic visits. 

The authors end by pontificating that racial disparities in orthodontic utilization 

could worsen if not addressed, especially when it is projected that racial and ethnic 

minority groups will constitute the ñmajority groupò of the US population by 2030.  To 

address the disparity identified in orthodontic visits among blacks, Hispanics and male 

children, programs and policies should be developed that aim to reduce access barriers 

for orthodontic care in the United States. 

2.4 Studies in the Prevalence of EOT Need and Demand 

 Wheeler et al. stated that few reports specifically address the need and demand 

issues regarding orthodontic treatment in children.  The purpose of their 1994 study was 

to examine the orthodontic need and demand in 3
rd

 and 4
th
 grade school children with 
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respect to age, sex, race, orthodontic treatment status, school lunch status and availability 

of specialist treatment services.  3696 children in 21 schools in Florida were used. 

 Orthodontic demand was higher in girls than in boys, whereas need was higher in 

boys than in girls.   The authors defined ñdemandò as being currently involved in 

orthodontic treatment.  Demand was greater in the urban schools than in the rural schools, 

whereas need was found to be similar.  There was more demand in the higher 

socioeconomic groups than in the lower socioeconomic groups, whereas need was found 

to be similar between the two groups.  When the authors compared demand versus need 

and no-need groups, they found that those students more likely to have been under the 

care of an orthodontist were more likely to have orthodontists nearby, be of a higher 

socioeconomic group, and be female. 

 In 2003, Keski-Nisula et al. simply studied the occurrence of malocclusion and 

need of orthodontic treatment in the early mixed dentition in 489 Finnish school children.  

The study analyzed the occlusions of children at the onset of the mixed dentition period 

(as soon as the first deciduous tooth was exfoliated).   

 The number of children in the sample who showed at least one deviating occlusal 

characteristic varied between 67.7 percent and 92.7 percent depending on how the 

threshold values of the characteristic were defined.  The authors pointed out that these 

numbers donôt indicate treatment need; they simply indicate a deviation in one of the 

following occlusal characteristics: overbite, overjet, gummy smile, difficulty with 

maximal opening, crowding, spacing, primary molar relationships and primary canine 

relationships. 
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 The results indicate that signs of malocclusion are common findings at the onset 

of the mixed dentition period.  Deviations that were very common included propensity 

for Class II molar or canine relationship, increased overjet and overbite, lack of adequate 

space in the dental arches, and crossbites.  In many cases, the authors said, the deviation 

is severe enough to reliably indicate the need for orthodontic treatment at some point in 

the occlusal development of the child. 

 Closer to Philadelphia, in 2005 Karaiskos et al. studied the preventive and 

interceptive orthodontic treatment needs of an inner-city group of six and nine year-old 

Canadian children.  They found that 11.9 percent of six year-olds and 29.4 percent of 

nine year olds had early loss of primary teeth.  11.2 percent of six year-old children and 

17.5 percent of nine year-old children had an overjet of greater than five millimeters.  

Approximately one in every four children had a deep overbite, defined as greater than or 

equal to two-thirds of the lower incisors covered.  Approximately 11 percent of children 

had an anterior crossbite, and approximately eight percent of children had a posterior 

crossbite or crossbite tendency.  Finally, ten percent of six year-olds and 6.7 percent of 

nine year-olds had anterior open bite. 

 Utilizing the Index for Preventive and Interceptive Orthodontic Treatment Needs 

(IPION), the authors found that 20.9 percent of six year-olds and 37.1 percent of nine 

year-olds scored 5 or higher, indicating that treatment was needed.   It is important to 

remember that severe malocclusions may be placed in a low treatment need category due 

to the impracticality or inadvisability of rendering either preventive or interceptive 

orthodontic care at the time of assessment. 
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 The IPION used by Karaiskos et al. is the only index that measures treatment 

need in the mixed dentition.  The IPION was developed by Coetzee to screen children in 

the mixed dentition and identify the need for treatment in children between the ages of 

six and nine, allowing certain characteristics of the occlusion to be weighted more 

heavily than others.  The IPION leads to an overall score, which is reflective of the 

childôs amenability to being treated early.  The scores are categorized into ñno treatment 

need,ò ñmoderate treatment need,ò and ñdefinite treatment need.ò  The thresholds for 

these categories were established by Coetzee and five South African orthodontists.  No 

published studies utilizing this index currently exist for a United States population. 

Thusfar it is apparent that various facets of EOT have been studied, but what is 

not clear is what the EOT need is in the United States.  Although Karaiskos et al 

estimated that 28% of children received an IPION score of 5 or higher in their Canadian 

study, there is still the need to determine what the treatment need for children in the 

mixed dentition is in the United States.  Since the IPION is the only known orthodontic 

index that measures treatment need in the mixed dentition, and since it has never been 

used in the United States, we have the novel opportunity of measuring EOT need in the 

United States.   Generating such data for two pools of children in Philadelphia would be 

instrumental in allowing orthodontic clinicians, researchers, educators and advocates to 

approach Medicaid with data that could effect policy changes in our profession, perhaps 

allotting a certain amount of treatment or budget solely for EOT.  
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CHAPTER 3 

AIMS OF THE INVESTIGATION  

Purpose 

This study aims to: 

1) Utilize the IPION to quantify the proportion of Philadelphia schoolchildren that would 

benefit from preventive and interceptive orthodontic treatment.   

2) Determine the proportion of children that have specific occlusal conditions amenable to 

early orthodontic intervention.  

 

Hypotheses  

1) There is a significant proportion of children in Philadelphia communities who 

demonstrate a need for preventive and interceptive orthodontic treatment based on the 

IPION, as observed in the Canadian (Karaiskos) and South African (Coetzee) studies.  

2) A significant number of children demonstrate types of malocclusions known to 

be amenable to Early Orthodontic Treatment. 
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CHAPTER 4 

METHODS AND MATERIALS  

Approval for the study was obtained from the Institutional Review Board of Temple 

University on August 10th 2012. 

Preliminary Investigation 

Photographs for five mixed dentition cases from the Department of Orthodontics at 

Temple University Kornberg School of Dentistry were examined by the primary 

investigator (ZH) and advisor (JS).  Each of the cases was graded individually by each 

examiner and then the scores for each of the patients were compared.  Any disagreements 

that arose were discussed until consensus was reached on how specific aspects of the 

clinical presentation should be scored. 

Primary Investigation 

The primary investigator traveled to two sites.  Site A was a private practice pediatric 

dental office in the Roxborough neighborhood of Philadelphia.  Site B was a pediatric 

dentistry residency clinic located in the Kensington neighborhood of Philadelphia.  At 

each of these sites, children between the ages of six and nine, visiting the clinics for 

initial exams, restorative checks, or hygiene visits, were identified based on the charts 

that were prepared for the day.  The parents of children falling between these age ranges 

were identified, and verbal and written consent for the study was obtained.   

Five intraoral photographs were taken using an SLR camera and cheek retractors and an 

occlusal mirror.  The five views were: intraoral front, intraoral left, intraoral right, 
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occlusal upper and occlusal lower.  Children were screened and scored chairside, 

observing Universal Precautions.  Instruments included disposable rulers and disposable 

mouth mirrors.  IPION9 scoring sheets were used for any child whose permanent 

maxillary central incisors were visible upon examination, as this scoring sheet has more 

categories than the IPION6 and therefore derives more information about a malocclusion. 

Date of birth, sex, race, and presence of an orthodontic appliance were noted for each 

subject.  Based on the consensus reached by the primary investigator and the advisor in 

the preliminary investigation, the following describes the scoring process for the IPION6 

and IPION9. 

 

IPION 6 

Primary Component 

Interproximal caries C: Primary canines were visually examined for caries or 

restorations.  Each tooth received a score. 

0: No visible caries or restorations on a canine. 

1: One interproximal surface with caries or restorations. 

2: Two interproximal surfaces with caries or restorations. 

Scores were added. 

WEIGHTING: Score was multiplied by 1. 
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Interproximal caries D: Primary first molars were visually examined for caries or 

restorations.  Each tooth received a score. 

0: No visible caries or restorations on a primary first molar. 

1: Occlusal restoration only. 

2: Mesial restoration, distal restoration, or mesial and distal restoration. 

Scores were added. 

WEIGHTING: Score was multiplied by 2. 

Interproximal caries E: Primary second molars were visually examined for caries or 

restorations.  Each tooth received a score. 

0: No visible caries or restorations on a primary second molar. 

1: Occlusal restoration only. 

2: Mesial restoration, distal restoration, or mesial and distal restoration. 

Scores were added. 

WEIGHTING: Score was multiplied by 4. 

Interproximal caries 6: Permanent first molars were visually examined for caries or 

restorations.  Each tooth received a score. 

0: No visible caries or restorations on a permanent first molar. 

1: Occlusal restoration only. 
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2: Mesial restoration, distal restoration, or mesial and distal restoration. 

X: Permanent first molars were not visible intraorally. 

Scores were added. 

WEIGHTING: Score was multiplied by 4. 

Early loss upper C: The number of missing upper primary canines was counted and 

recorded. 

WEIGHTING: Score was multiplied by 1. 

Early loss lower C: The number of missing lower primary canines was counted and 

recorded. 

WEIGHTING: Score was multiplied by 2 for bilateral loss of mandibular primary 

canines.  Score was multiplied by 8 for unilateral loss of mandibular primary canines. 

Early loss D: The number of missing upper and lower primary first molars was counted 

and recorded. 

WEIGHTING: Score was multiplied by 2. 

Early loss upper E: The number of missing upper primary second molars was counted 

and recorded. 

WEIGHTING: Score was multiplied by 4. 

Early loss lower E: The number of missing lower primary second molars was counted 

and recorded. 
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WEIGHTING: Score was multiplied by 4. 

 

 

Anterior Component 

Supernumerary teeth: The number of supernumerary teeth visible intraorally mesial to 

the canines was recorded.  

Due to ethical and cost implications, radiographs cannot be taken during an 

epidemiological survey. 

WEIGHTING: Score was multiplied by 4. 

 

Posterior Component 

Mesial movement of first permanent molars: Mesial movement of first permanent 

molars was recorded only when interproximal caries with loss of the marginal ridge, early 

loss and/or ankylosis of the primary molars in that quadrant were present. 

Mesial rotation of the upper molars was confirmed when an extension of an imaginary 

line between the disto-buccal cusp and the mesio-lingual cusp of the upper molars 

crossed distal to the contact point of the contralateral first and second primary molar.  

The number of rotated upper molars was recorded. 

The number of mesially tipped first permanent lower molars was recorded. 
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If rotation and /or tipping couldnôt be measured due to unerupted or partially erupted first 

permanent molars, it was recorded as ñnot measurableò (X). 

WEIGHTING: Score was multiplied by 4. 

Occlusion 

Overjet: The most prominent incisor overjet was identified and the overjet was recorded 

by holding a plastic ruler parallel to the occlusal plane.  The overjet was scored: 

0: 0-3mm. 

1: 3.1-5mm. 

2: 5.1-7mm. 

3: 7.1-9mm. 

4: Greater than 9mm.  

X: Not measurable. 

WEIGHTING: Score was multiplied by 2. 

Anterior Crossbite: The teeth in anterior crossbite were scored as follows: 

0: No crossbite or one or more teeth edge-to-edge (edge-to-edge incisor relationship is 

regarded normal at six years of age). 

2: One or two teeth in crossbite. 

3: More than two teeth in crossbite. 



 29 

WEIGHTING: Score was multiplied by 10. 

Overbite: The worst vertical overlap or open bite of any of the four incisors was 

recorded. 

0: Less than or equal to 2/3 coverage of lower incisors. 

1: Greater than 2/3 coverage of the lower incisor, but less than full coverage. 

2: Greater than or equal to full coverage of the lower incisor.  

X: Not measurable 

WEIGHTING: Score was multiplied by 1. 

Openbite: The worst vertical overlap or open bite of any of the four incisors was 

recorded. 

0: No open bite. 

1: Less than or equal to 1mm open bite. 

2: 1.1-2mm open bite. 

3: 2.1-3mm open bite. 

4: Greater than or equal to 3.1mm open bite. 

WEIGHTING: Score was multiplied by 4. 

Transverse buccal occlusion: Crossbite was scored as follows: 

0: No crossbite. 
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1: Crossbite tendency (teeth in an edge-to-edge relationship noted). 

2: Single tooth in crossbite. 

3: More than one tooth in crossbite. 

4: More than one tooth in scissorbite. 

Each of the right and the left sides received a score. 

WEIGHTING: Score was multiplied by 1. 

Functional shift was scored as either 1 (detectable) or 0 (undetectable). 

WEIGHTING: Score was multiplied by 10. 

 

Soft Tissue Assessment 

Lip competency: Lip position at rest was noted and scored as follows, measuring with a 

plastic ruler. 

0: Lips sealed at rest. 

1: Less than or equal to 4mm space between lips at rest. 

2: Greater than 4mm space between lips at rest. 

WEIGHTING: Score was multiplied by 1. 

 

IPION 9 
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Primary Component 

Interproximal caries C: Primary canines were visually examined for caries or 

restorations.  Each tooth received a score. 

0: No visible caries or restorations on a canine. 

1: One interproximal surface with caries or restorations. 

2: Two interproximal surfaces with caries or restorations. 

Scores were added. 

WEIGHTING: Score was multiplied by 1. 

Interproximal caries D: Primary first molars were visually examined for caries or 

restorations.  Each tooth received a score. 

0: No visible caries or restorations on a primary first molar. 

1: Occlusal restoration only. 

2: Mesial restoration, distal restoration, or mesial and distal restoration. 

Scores were added. 

WEIGHTING: Score was multiplied by 2. 

Interproximal caries E: Primary second molars were visually examined for caries or 

restorations.  Each tooth received a score. 

0: No visible caries or restorations on a primary second molar. 
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1: Occlusal restoration only. 

2: Mesial restoration, distal restoration, or mesial and distal restoration. 

Scores were added. 

WEIGHTING: Score was multiplied by 4. 

Interproximal caries 6: Permanent first molars were visually examined for caries or 

restorations.  Each tooth received a score. 

0: No visible caries or restorations on a permanent first molar. 

1: Occlusal restoration only. 

2: Mesial restoration, distal restoration, or mesial and distal restoration. 

X: Permanent first molars were not visible intraorally. 

Scores were added. 

WEIGHTING: Score was multiplied by 4. 

Early loss upper E: The number of missing upper primary second molars was counted 

and recorded. 

WEIGHTING: Score was multiplied by 2. 

Early loss lower E: The number of missing lower primary second molars was counted 

and recorded. 

WEIGHTING: Score was multiplied by 3. 



 33 

Submerged (ankylosed teeth): Any primary molar in which the occlusal surface was 

situated gingival to the occlusal plane was considered submerged.  The number of 

submerged teeth was recorded. 

WEIGHTING: For first primary molars, score was multiplied by 1.  For second primary 

molars, score was multiplied by 2. 

Anterior Component 

Active frenum: If the interdental papilla blanched when mild to moderate traction was 

placed on the labial frenum, the frenum received a score of 1. 

WEIGHTING: Score was multiplied by 1. 

Supernumerary teeth: The number of supernumerary teeth visible intraorally mesial to 

the canines was recorded.  

Due to ethical and cost implications, radiographs cannot be taken during an 

epidemiological survey. 

WEIGHTING: Score was multiplied by 4. 

Diastema: Diastema between the upper central incisors was recorded with a plastic ruler.  

Scores were as follows: 

0: Less than or equal to 2mm. 

1: Greater than 2mm.  

X: Not measurable. 



 34 

WEIGHTING: Score was multiplied by 4. 

Absent permanent incisors: All absent permanent incisors were recorded when they 

were not visible or palpable in the patientôs mouth.  In cases where all eight permanent 

incisors were present, the score was 0. 

WEIGHTING: Score was multiplied by 3. 

Posterior Component 

Mesial movement of first permanent molars: Mesial movement of first permanent 

molars was recorded only when interproximal caries with loss of the marginal ridge, early 

loss and/or ankylosis of the primary molars in that quadrant were present. 

Mesial rotation of the upper molars was confirmed when an extension of an imaginary 

line between the disto-buccal cusp and the mesio-lingual cusp of the upper molars 

crossed distal to the contact point of the contralateral first and second primary molar.  

The number of rotated upper molars was recorded. 

The number of mesially tipped first permanent lower molars was recorded. 

If rotation and /or tipping could not be measured due to unerupted or partially erupted 

first permanent molars, it was recorded as ñnot measurableò (X). 

WEIGHTING: Score was multiplied by 4. 

Impeded eruption of first permanent molars: The number of first permanent molars 

not fully erupted into occlusion was noted, whether caused by ankylosis, ectopic eruption 

or any other known or unknown reason. 
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WEIGHTING: Score was multiplied by 4. 

 

Occlusion 

Overjet: The most prominent incisor overjet was identified and the overjet was recorded 

by holding a plastic ruler parallel to the occlusal plane.  The overjet was scored: 

0: 0-3mm. 

1: 3.1-5mm. 

2: 5.1-7mm. 

3: 7.1-9mm. 

4: Greater than 9mm.  

X: Not measurable. 

WEIGHTING: Score was multiplied by 2. 

Anterior Crossbite: The teeth in anterior crossbite were scored as follows: 

0: No crossbite. 

1: One or more teeth edge-to-edge. 

2: One or two teeth in crossbite. 

3: More than two teeth in crossbite. 

WEIGHTING: Score was multiplied by 10. 
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Overbite: The worst vertical overlap or open bite of any of the four incisors was 

recorded. 

0: Less than or equal to 2/3 coverage of lower incisors. 

1: Greater than 2/3 coverage of the lower incisor, but less than full coverage. 

2: Greater than or equal to full coverage of the lower incisor.  

X: Not measurable. 

WEIGHTING: Score was multiplied by 1. 

Openbite: The worst vertical overlap or open bite of any of the four incisors was 

recorded. 

0: No open bite 

1: Less than or equal to 1mm open bite. 

2: 1.1-2mm open bite. 

3: 2.1-3mm open bite. 

4: Greater than or equal to 3.1mm open bite. 

WEIGHTING: Score was multiplied by 4. 

Antero-posterior molar relationship: Recordings were made with the teeth in occlusion 

as follows.  When the first molars were not present in occlusion, the primary second 

molars were used. 
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0: Class I/Normal or Class III without anterior functional shift. 

5: Class III with anterior functional shift. 

2: Class II. 

WEIGHTING: Score was multiplied by 1. 

Transverse buccal occlusion: Crossbite was scored as follows: 

0: No crossbite 

1: Crossbite tendency (teeth in an edge-to-edge relationship noted). 

2: Single tooth in crossbite. 

3: More than one tooth in crossbite. 

4: More than one tooth in scissorbite. 

Each of the right and the left sides received a score. 

WEIGHTING: Score was multiplied by 1. 

Functional shift was scored as either 1 (detectable) or 0 (undetectable). 

WEIGHTING: Score was multiplied by 10. 

 

Soft Tissue Assessment 

Lip competency: Lip position at rest was noted and scored as follows, measuring with a 

plastic ruler. 
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0: Lips sealed at rest. 

1: Less than or equal to 4mm space between lips at rest. 

2: Greater than 4mm space between lips at rest. 

WEIGHTING: Score was multiplied by 1. 

 

 

Data Analysis 

All scores were multiplied by their weighting factors and added together to get an Overall 

Score for each subject.  This information was organized into an Microsoft Excel 

spreadsheet. 

After the data for the first 43 subjects was collected and organized, the subjects were 

organized into three categories: No treatment need (Overall Score of 0-5), Moderate 

treatment need (Overall Score of 6-14) and Definite treatment need (Overall Score of 15 

or more). 

Based on the percentages that fell into each category, a table was developed to calculate 

the sample size that would be needed to predict at a 95% confidence interval with a given 

accuracy that we had a given need for treatment in our population.  
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Based on this sample size calculation and the time allotted for the project, it was decided 

to aim for 10% accuracy, thereby using a sample size of 87. 

Statistical Analysis 

Chi-square tests were used to detect differences in the distribution of treatment need 

categories between categorical variables.  When Chi-square tests were inappropriate, 

Fisherôs Exact test was used. 

The data analyzed included: 

1) Treatment need distribution based on overall score. 

2) Modified treatment need distribution (modified treatment need distribution was 

calculated by subtracting from the overall score the number of points received in the 

ñinterproximal cariesò categories). 

3) Treatment need distribution based on Site (Site A v. Site B). 

4) Treatment need distribution based on Race (Races were divided into Black, Hispanic or 

Other). 

5) Treatment need distribution based on Sex (Female v. Male). 

6) Treatment need distribution based on IPION rubric used (IPION6 v. IPION9) 

7) Specific occlusal conditions in the studied population. 
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CHAPTER 5 

RESULTS 

 

JS and ZH utilized records from the patient database at Temple University 

Kornberg School of Dentistry Department of Orthodontics and Dentofacial Orthopedics 

for the calibration process.  The records were of children in the mixed dentition.  ZH and 

JS scored them separately utilizing the rubrics developed by Coetzee.  For any results that 

were disparate, a discussion was initiated to determine what the best or most effective 

way to score the occlusal characteristic would be.  Based on this discussion, the scoring 

procedure detailed in the Methods and Materials Section was used.  From this point 

forward, ZH was the only examiner involved in the screening of subjects. 

Site A was a private pediatric dental practice in the Roxborough neighborhood of 

Philadelphia.  The patient population at Site A was ethnically diverse and comprised both 

Medicaid and private insurance patients.  Investigator ZH visited Site A once to become 

accustomed to the patient flow process.  Patients scheduled for hygiene visits or for 

restorative appointments were to be flagged by staff if their birthdates indicated that they 

were between the ages of six and nine. 

Site A was visited a total of four times, on August 25
th
, September 9

th
, September 

15
th
 and December 1

st
 2012.  For each patient, consent was obtained in a private alcove 

from the parents or guardians, and subsequently after the child was finished with their 

procedure, five intraoral photographs were taken and an index was used for scoring.  The 

use of IPION6 versus IPION9 was determined based on whether the patientôs maxillary 

central incisors were erupted into the mouth.  If this was the case, the IPION-9 was used, 
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even if the chronological age of the patient indicated that they were not nine years old.  

The ethnicity, date-of-birth, sex, and presence of an orthodontic appliance were recorded 

for each patient by ZH, and then the scoring sheet developed by Coetzee was used to 

record numbers for the categories for each patient.  Mouth mirrors and a dental light and 

Universal Precautions were utilized on every patient.  The rubric developed by Coetzee 

was consulted when there was a question about how to score.  On two of the dates, dental 

students assisted in recording numbers and taking photographs.  All numbers were 

verified by ZH. 

Consent forms in English and Spanish, and scoring rubrics can be found in 

Appendix 1. 

After September 15
th
, a statistical sample size calculation was performed by CP to 

determine the number of patients that would need to be screened to determine with 95% 

confidence and a given accuracy the proportion of children with treatment need in the 

population.  This calculation and the resultant table can be found in the Methods and 

Materials Section.  It was determined that for 10% accuracy and at 95% confidence, 87 

children would need to be screened.  This was the goal that was set. 

By the end of the December 1
st
 screening date, 52 children had been screened and 

had their photographs taken at Site A.  It was determined that the next 35 children would 

be screened at Site B. 

Site B was a pediatric dental residency program in the Kensington neighborhood 

of Philadelphia.  The patient population at Site B was also ethnically diverse and the 

insurance was predominantly Medicaid-based.  Investigator ZH was at Site B three times, 
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on January 30
th
, February 1

st
, and February 19

th
 2013.  Photographs were not taken at Site 

B, as JS and ZH determined that logistically it was difficult to screen a high volume of 

patients when photographs had to be taken as well.  Occasionally a pediatric dental 

resident helped record numbers, but all numbers were verified by ZH. 

At the end of the third visit at Site B, 87 children had been screened in total.  In 

both Site A and Site B, multiple children in a family who qualified by age for screening 

aided in efficiency in the consent process, so there ended up being ten sets of siblings or 

cousins (cousins whose guardians could provide consent): eight sets of two and two sets 

of three. 

Raw data tables recording demographic information and scores for the various 

occlusal categories can be found in Appendix 2. 

Statistical descriptions and analyses performed by CP can be found in Appendix 3. 

From the raw data, CP arranged the overall scores into the three categories of 

treatment need.  Overall scores of 0-5 were considered no treatment need, scores of 6-14 

were considered moderate treatment need, and scores of 15 or higher were considered 

definite treatment need, all based on Coetzeeôs original study.  Based on a discussion 

about how our scoring procedure accounted for restorations while Coetzeeôs did not, a 

restorative modification was made.  Table 1 demonstrates treatment need distribution 

and modified treatment need distribution. 
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Table 1.

 

The treatment need distribution demonstrates the raw distribution of overall 

scores that fall into each of the three categories: no treatment need, moderate treatment 

need and definite treatment need. 

The modified treatment need distribution demonstrates the distribution that occurs 

when weighted points accumulated for caries and restorations are subtracted from the 

overall scores for each patient.  This modification of the scores was performed given that 

the patients we were screening were part of a dental population, and also because our 

screening procedure was modified to include restorations as part of the overall score. 

The results demonstrate that over 60% of children were deemed to be in definite 

EOT, whereas if restorations were taken out of the equation, this number dropped to just 

over 30%.  Treatment need categories were more evenly distributed when restorations 

were ignored. 

Treatment need was evaluated against various categories, which included Site A 

versus Site B (Site A was the private pediatric dental practice and Site B was the pediatric 

dental residency program), Race, Race considering black or Hispanic children only, Sex, 

and IPION group.  Chi-square tests were used to detect treatment need differences 

between categorical variables.  Fisherôs Exact Test was used when the Chi-square test 
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was inappropriate.  No significant differences were found for any of the categorical 

variables, with the exception of IPION group.  There were marginal statistically 

significant differences for treatment need distributions between the IPION6 and IPION9 

groups.  Table 2 demonstrates treatment need evaluated against demographic 

categories. 

Table 2. 

 

 

 

 

 

 

 

 

 

*Statistically significant at Ŭ = 0.05 
 

ZH utilized the raw data to determine the prevalence of children who fell into categories 

deemed important because of their heavy weighting impact or high prevalence in the 

population.  These categories can be found in Table 3. 

Treatment Need None Moderate Definite p-value 
Site 
A 12 (23.08%) 13 (25.00%) 27 (51.92%) 0.088 
B 3 (8.57%) 6 (17.14%) 26 (74.29%) 
Race 
Black 7 (13.73%) 10 (19.61%) 34 (66.67%) 0.2801 

 Hispanic 4 (16.67%) 5 (20.83%) 15 (62.50%) 
Other 4 (33.33%) 4 (33.33%) 4 (33.33%) 
Race (Black and Hispanic Only) 
Black 7 (13.73%) 10 (19.61%) 34 (66.67%) 0.9356 
Hispanic 4 (16.67%) 5 (20.83%) 15 (62.50%) 
Sex 
Female 7 (17.07%) 7 (17.07%) 27 (65.85%) 0.5283 
Male 8 (17.78%) 12 (26.67%) 25 (55.56%) 
IPION Group 
IPION-6 8 (25.00%) 10 (31.25%) 14 (43.75%) 0.0435* 
IPION-9 7 (12.73%) 9 (16.36%) 39 (70.91%) 
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Table 3

 

Photographs for the first 52 patients can be found in Appendix 4.  Not all the 

photographs are ideal, as it was quite challenging for some of the patients to use the 

retractors and mirrors without gagging or expressing discomfort. 

The following figures are selected archetypes in our population that demonstrate 

varying levels of EOT need.  They were selected from the photographs in Appendix 4, 

and a description of the scores for each patient is given. 

Figure  1 depicts Subject 17, an African American male.  He received a score of 1, 

demonstrating no treatment need.  His score of 1 came simply from the active frenal 

attachment he had between his central incisors, demonstrated by traction on the frenum. 
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Figure 1 

 

 

 

Figure 2 depicts Subject 19, an African American female.  She received a score of 4. 

One point was given in the active frenum category, 1 point in the overbite category, and 1 

point in the overjet category.  The overjet category had a weighting of 2.  This yielded an 

overall score of 4, which placed her in the no treatment need category. 
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Figure 2 

 

 

 

 

Figure 3 depicts Subject 32, an African American male.  The patientôs only problem was 

slight lip incompetency, which received a score of 1, for an overall score of 1, 

demonstrating no treatment need. 
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Figure 3. 

 

 

 

 

Figure 4 depicts Subject 6, an African American male.  He received a score of 8, thereby 

demonstrating moderate treatment need, merely because his anterior open bite was 

between 1.1-2mm, giving him a score of 2.  This was multiplied by the weighting factor 

of 4, to give the overall score of 8. 
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Figure 4 

 

 

 

 

Figure 5 depicts Subject 52, an African American male with an overall score of 7.  He 

received 1 point for Caries on a D (weighted at 2), 2 points for Overjet (weighted at 2), 

and 1 point in the lip competency category.  He demonstrates moderate treatment need. 
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Figure 5 

 

 

 

 

Figure 6 represents Subject 42, an African American female with 4 points for caries on 

Ds, 3 points for caries on 6s, 3 points for a crossbite on the right, and 1 point for a 

functional crossbite.  She had an overall score of 33, representing definite treatment need. 
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Figure 6. 

 

 

 

 

Figure 7 represents Subject 23, an African American male with an overall score of 36.  

He received 2 points for caries on a D, 1 point for an active frenum, 2 points for a 

diastema, 1 point for a clinically absent incisor, 2 points for positive overjet, 2 points for 

overbite, 4 points for a scissorsbite on the right, and 1 point for a functional shift.  

Overall, his score put him in the definite treatment need category. 
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Figure 7. 

 

 

 

 

Figure 8 represents Subject 44, an African American female with an overall score of 42.  

She received 1 point for caries on E, 1 point for active frenum, 1 point for diastema, 1 

point for positive overjet and 2 points for anterior crossbite.  She also received 1 point for 

overbite, and 5 points for her Class III molar relationship which was due to a functional 

repositioning of her mandible. 
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Figure 8. 

 

 

 

 

Figure 9 represents Subject 47, an African American male who received a score of 52, 

representing definite treatment need.  He received 3 points for anterior crossbite, and 5 

points for his right and left molar relationships each (due to the Class III and anteriorly 

positioned mandible).  He also received 1 point for crossbite on the right, 1 point for 

crossbite on the left, and 1 point for functional crossbite. 
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Figure 9. 
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CHAPTER 6 

DISCUSSION 

 

Discussion of Results of Present Study 

The overall distribution was noted and then modified to reflect what the 

population may look like if restorations and caries were not accounted for.  In terms of 

distribution, originally 17.24% of the children were considered to have no need, 21.84% 

were considered to have moderate need, and 60.92% were considered to have definite 

need.  When we made the restorative modification, these numbers were more evenly 

distributed: 36.78% had no need, 32.18% had moderate need and 31.03% had definite 

need of early orthodontic treatment. 

Site, Race (accounting for the ñOtherò category, which was considered non-

Hispanic and non-black), Race (black and Hispanic only), and sex all had no significant 

effect on the overall treatment distribution.   

IPION group (6 versus 9) had a marginally significant effect on treatment 

distribution.  Reasons for this could include the fact that the author decided to use the 

IPION9 for children with permanent incisors erupted in the mouth, regardless of the age.  

As the IPION 9 had more categories, and therefore more opportunities for scores to be 

picked up, as a group it showed a very high percentage of children in the ñDefinite Needò 

category (70.91%). 
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At least 20% of children screened with the IPION-9 had four or more surfaces of 

caries or restorations on Ds or Es, greater than 5.1mm overjet, or anterior crossbite of at 

least one tooth.  These are all problems that are amenable to early orthodontic or 

preventive dental intervention. 

Limitations of the Present Study 

The present study does have a number of limitations.  The first is that the 

calibration process was done between JS and ZH on photographs of patients as opposed 

to in vivo, and only on five patients.  This may have resulted in some ambiguity in terms 

of some of the rules for the scoring procedure. 

The inclusion criteria given by Coetzee may have been ONLY for chronological 

six and nine year-old children, but it was impossible to find sufficient such children at the 

research sites, and therefore a broader ñmixed dentition between the chronological ages 

of six and nineò approach was taken.  

More than one examiner scoring the children may have resulted in more accurate 

results or at least yielded an inter-examiner comparison that could be used to boost the 

accuracy of the study. 

The scoring procedure given by Coetzee was relatively clear, but there were some 

aspects of the scoring and weighting procedure that were unclear.  A modification of the 

IPION or a very clear scoring procedure are a must for calibration in the future. 

 The children screened were part of a dental population as opposed to a school 

population.  This was because logistically obtaining consent and going to the schools was 
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difficult.  However, visiting a school population would have yielded results that could 

more appropriately be compared to the Karaiskos et al. study. 

Scoring teeth with restorations may have been the single-most unique procedure 

in our study when compared to the others.  Children with decay were difficult to come 

across in our dental populations, and we wanted to make sure our scores reflected the 

ñonce-decayedò teeth, so the decision was made to include and score teeth with 

restorations.  However, we maintained the ability to remove the points these teeth earned 

from the overall score to reflect the ñmodified treatment needò score. 

Despite the listed limitations, the IPION remains a valid index for scoring 

children in the mixed dentition for EOT need.  Coetzee proved this in the thesis in which 

the index was developed.  My results may not be the best to compare with other studies, 

but they clearly delineate various degrees of treatment need in the studied population, and 

with a few modifications to the index and scoring procedures, it could become a universal 

index for assessing children in the mixed dentition. 

 

Comparison of Results to Similar Studies  

It is wise to compare our results directly to the most similar study that was 

conducted, that by Karaiskos et al in 2005. 

In the Karaiskos et al study, in six year-olds, 3.4% had caries of primary first 

molars, 7.5% had caries of primary second molars, 4.1% had caries of permanent first 

molars, and 1.0% had caries of primary canines.  Likewise, in nine year-olds, 4.6% had 
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caries of primary first molars, 5.5% had caries of primary second molars, 4.0% had caries 

of permanent first molars, and 0.6% had caries of primary canines.   

The present study did not distinguish between caries and restorations.  Any 

restoration was treated as a ñonce-caries,ò thus representing a point of intervention, and 

this could have elevated the percentages for these categories.  Therefore, in our study, in 

six year-olds, 37.5% had at least one surface of caries or restorations on primary first 

molars, 40.62% had at least one surface of caries or restorations on primary second 

molars, 17.24% had at least one surface of caries or restorations on permanent first 

molars, and 0.0% had caries or restorations on primary canines.  Likewise, in nine year-

olds, 61.11% had at least one surface of caries or restorations on primary first molars, 

66.36% had at least one surface of caries or restorations on primary second molars, 

21.82% had at least one surface of caries or restorations on permanent first molars, and 

0.0% had caries of primary canines. 

We will go ahead and present one example of comparisons for a specific criterion 

between the two studies, the example of overjet.  Other comparisons are difficult to make 

because the data in Karaiskosô paper was not organized or collected in the same fashion, 

and therefore direct comparisons of numbers could not be made without either 

manipulating Karaiskosô data or our data.  The goal of this study is, as stated previously, 

to see whether there is a significant need for EOT in the patient populations studied. 

In the Karaiskos study, 53.23% of six year-olds had an overjet of 0-3mm, 17.91% 

of six year-olds had an overjet of 3.1-5mm, and 5.97% of six year-olds had an overjet of 

5.1-7mm.  In our study, the respective percentages are 60.71%, 25.00% and 14.29%.   
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In the Karaiskos study, 46.9% of nine year-olds had an overjet of 0-3mm, 33.5% 

of nine year-olds had an overjet of 3.1-5mm, and 13.91% of nine year-olds had an overjet 

of 5.1-7mm.  In our study, the respective percentages are 45.45%, 32.73% and 18.18%.   

The overjet numbers are relatively similar in both studies.  Any variation may be 

due to sample size error or measurement error. 

There are a number of reasons why the caries component may be elevated in the 

present study compared with that of Karaiskos.  The first is, as stated earlier, that we 

counted caries and restorations towards the caries scores.  The second is that the 

populations of children we were screening were dental populations, as opposed to school 

populations.  These children were being screened in pediatric dental clinics, and the 

majority was existing patients of the dental clinics.  They were either being seen for 

restorations or for six-month recalls.  Had restorations or caries not been counted, these 

percentages would have been lower. 

In the Karaiskos study, 20.9% of children in the six year-old group and 37.1% of 

children in the 9 year-old group received a score of 5 or higher.  This amounts to over 

28% of children examined.  On the other hand, in our study, 75% of children in the six-

year-old group and 87.27% of children in the nine year-old group fell into this category.  

Therefore, overall, 82.76% of children were falling into this category.  This is incredibly 

different from the 28% in Karaiskosô study.  One of the adjustments we made was to 

account for the fact that we were observing a dental population and Karaiskos was 

looking at children in schools.  We created a ñrestorative modification,ò which subtracted 

any scores that patients earned for caries or restorations from the overall score.  After the 
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restorative modification, the percentage of children with a score above 5, indicating 

moderate or definite treatment need, fell to 63.21%.   

It is still clear that this number is incredibly high compared to Karaiskosô study.   

The possibilities include error in scoring in the original paper, or the fact that two 

separate examiners (a dental student and an instructor) were used.  Other reasons for 

differences could include the actual compositions of the populations studied.  Karaiskos 

stated that inclusion criteria included no previous orthodontic treatment; however it is 

noteworthy to ask how this was determined.  In our study, there were eight sets of two 

siblings or cousins and two sets of three siblings and cousins that were screened, and any 

genetic component of malocclusion present may have added to our overall scores.  

Ultimately, however, the major discrepancy between our numbers and Karaiskosô 

numbers indicates that there is disparate methodology in the study.  Other than counting 

restorations and then modifying the scores after discounting them, our methodology 

followed the exact instructions presented in the thesis on the IPION, developed by 

Coetzee. 

 

Comparison to Existing Literature 

The Freeman study conducted in 1971 presents a very different scenario to the 

one presented here.  In order for a patient to qualify for preventive or interceptive 

orthodontics, the patient had to have a normal skeletal pattern and have only one of the 

following: alignment, transverse, sagittal or vertical affected, and the patient was to gain 

acceptable occlusion at the end of active treatment and would not require additional 
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treatment at a later date.  The 63.21% of children in this study who fell into the moderate 

or definite categories are determined to have scores high enough that they would benefit 

from EOT, regardless of their skeletal pattern or more than one occlusal problem.  Our 

definition of EOT simply means ñtreatment in the mixed dentition,ò and the scores are 

reflective of the weighting that was put on criteria specifically amenable to early 

interventions.  Specific goals could be accomplished to reduce these overall scores 

without the ultimate goal that a secondary phase of treatment be precluded.  What if the 

primary goal were to allow for proper function and development and ultimately perfect 

alignment could be achieved on a patientôs own terms and at their own financial 

discretion? 

In 1971, Proffit and Ackerman did not think that it would be cost-effective to 

emphasize a modality of treatment, which would at best affect 15-20 percent of the 

orthodontic problems.  They thought that with the advent of preventive caries control 

measures, the number of children with early loss of primary teeth would decrease.  The 

present study clearly shows that when caries and restorations are included (restorations 

representing ñpoints of interventionò), the percentage of children in the moderate and 

definite need categories is 82.76%.  Caries is still a significant problem in the population 

studied, but even without caries there is still demonstrable need for EOT, and with less 

stringent criteria for defining EOT, one can see that it is not merely 15-20% of the 

population.  Though Proffit and Ackerman screened patients from a similar economic 

class, their definitions of EOT prevent appropriate comparisons to the present study. 

Al-Nimri and Richardson showed that the screening of children for interceptive 

orthodontics could be done quickly and simply and that 1/3 of the children screened were 
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suitable for interceptive orthodontics as measured by the Index of Orthodontic Treatment 

Need), and they found that parents and children in the population studied were often quite 

reluctant to accept offers of interceptive orthodontic treatment and have the treatment 

carried out.  Of the patients who enrolled in the study, 94% had improvement in local 

indices.  This study demonstrates a smaller number of children in need of treatment and 

this could be due to the fact that an index specific to the mixed dentition was not being 

used.  The study was conducted in rural and urban Ireland, so cultural differences may 

account for the reluctance to sign up for treatment.  In the present study, children and 

families alike were eager to receive a referral card so they could intercept problems when 

necessary.  The parents were more reluctant to do so if you explained to them that there 

was the chance that Medicaid would cover the childôs treatment in full, but only if the 

child forwent interceptive treatment.  The fact that 94% of children had an improvement 

in specific occlusal categories is promising, as it tells us that the specific malocclusions 

present in our sample could benefit from orthodontic intervention predictably. 

In the Finnish study by Vakiparta et al., it was demonstrated that there was a clear 

reduction in treatment need from eight to 12 years of age in children that were treated 

early for anterior or lateral crossbites, increased overjet, deep overbite with palatal 

contact, or severe crowding.  This is promising for some of the patients that we screened: 

Of the IPION9 patients, 21.82% had overjets greater than 5.1 millimeters,  20.00% had 

anterior crossbite of at least one tooth, and 14.55% had shift of the mandible into 

posterior crossbite (excluding those that had crossbite without a functional shift).  These 

patients could all benefit from intervention in some form.  Vakiparta et al. recommended 

a policy of starting early treatment only in subjects with definite need (as defined by the 
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DHC and TPI indices), and to follow-up on those with moderate or optional need and to 

give them time for spontaneous correction.  This view is different from that of Proffit and 

Ackerman because of cultural and organizational differences in the provision of 

orthodontic care, as well as because of definitions of what constitutes EOT.  Kerosuo 

followed up with the study and determined that the mean PAR reduction in the treated 

group was 63 percent.  Fifty-one percent of early-treated subjects showed more than a 

70% improvement, which is also quite promising, especially when we consider our goals 

for public assistance treatment to be the ñharm reductionò goals stated earlier. 

Jolley et al. demonstrated an 81% reduction in treatment need as measured by the 

HLD in patients who received interceptive treatment.  Negative and positive overjets 

tended to have the greatest improvements in PAR scores, whereas deep bites tended not 

to be corrected as easily with early treatment.  The significant prevalence of overjet 

greater than 5mm (21.82% in the IPION9) and anterior crossbite of at least one tooth 

(20.00% in the IPION9), indicates that these patients would most likely benefit from 

early intervention in the way that Jolleyôs patients did.  Only 5.45% of IPION9 patients 

had overbite greater than or equal to full coverage of the lower incisor in our study.  The 

low prevalence of deep bites in our population is most likely due to the ethnic 

composition of the population. 

Mirabelli et al. conducted a study in which Phase 1ôs effectiveness in a Medicaid 

population was compared to a private-pay population.  The results indicated similar 

severity of the initial malocclusions at each site.  Both PAR and ICON indices improved 

after Phase 1 therapy.  Compliance in terms of missed appointments and oral hygiene was 

significantly poorer in the Medicaid group, but this had no bearing on the degree of 
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improvement in the malocclusion.  This relates to the present study in that the 

compositions of the patients were slightly different between site A and site B (site B 

typically sees a Medicaid-heavy population).  Despite these differences, there was no 

statistical significance in the presentation of the initial malocclusion, just as in Mirabelliôs 

study.  The good news is that both populations would benefit from early orthodontic 

intervention.  Categories could be taken from the ICON ñdifficultò category to the ICON 

ñmildò category, as in the Mirabelli study. 

 

Case Studies 

This section will discuss the clinical archetypes discussed in the Results section in 

greater detail.  We will review what could be done to help the subjects now, and what 

may happen if we waited until the permanent dentition to treat the subjects. 

 

Figure  1 depicts Subject 17, an African American male.  He received a score of 1, 

demonstrating no treatment need.  His score of 1 came simply from the active frenal 

attachment he had between his central incisors, demonstrated by traction on the frenum.  

One can observe a normal pattern of eruption in this patient.  The frenal attachment may 

or may not lead to a gingival esthetic issue or a wider diastema, but a diastema would be 

likely to close when the permanent canines erupt. 
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Figure 1 

 

 

 

Figure 2 depicts Subject 19, an African American female.  She received a score of 4. 

One point was given in the active frenum category, 1 point in the overbite category, and 1 

point in the overjet category.  The overjet category had a weighting of 2.  This yielded an 

overall score of 4, which placed her in the no treatment need category.  The concern for 

the active frenum attachment is similar to the patient in Figure 1.  In terms of overjet, 

studies from the University of North Carolina, University of Pennsylvania and the 

University of Florida (Ghafari) have all shown that early treatment of Class II 

malocclusions (overjets included), are no more effective in two-phase than in one-phase.  

As noted by Jolley et al., deep overbites tended not to be corrected as easily with early 
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treatment, and authors suggested there may be benefit to postponing treatment of deep 

overbites until a child has reached the permanent dentition.  Subject 19 would be just fine 

waiting until all her primary teeth have exfoliated to receive orthodontic treatment. 

Figure 2 

 

 

 

 

Figure 3 depicts Subject 32, an African American male.  The patientôs only problem was 

slight lip incompetency, which received a score of 1, for an overall score of 1, 

demonstrating no treatment need.  The patient has a Class I occlusion and is developing 

normally.  The slight incompetence of the lips could be a soft tissue concern, or it could 

have been that the patient was nasally congested on the day of the screening.  Regardless, 
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this patient would only need treatment in the permanent dentition (assuming 

radiographically he is within normal limits), if he so chose.  As noted by Kerosuo et al., 

using the DHC index, 68% of children having no need for treatment at age 8 were still in 

that same category at age 15.  The chances of Subject 32 falling out of the no treatment 

category are exceptionally slim. 

Figure 3.

 

 

 

Figure 4 depicts Subject 6, an African American male.  He received a score of 8, thereby 

demonstrating moderate treatment need, merely because his anterior open bite was 

between 1.1-2mm, giving him a score of 2.  This was multiplied by the weighting factor 

of 4, to give the overall score of 8.  Subject 6ôs open bite could be attributed to a habit or 

tongue thrust.  As stated by Bishara, many of the diplomate orthodontists felt that treating 
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early resulted in earlier resolution or interception of the developing malocclusion.  

Subject 6 could benefit from habit extinction therapy now, but he would most likely not 

be negatively affected if he waited until the permanent dentition.  The most important 

idea is that Subject 6 be seen by an orthodontist.  Habit breaking requires minimal 

resources and is typically successful.  If Subject 6 is seen by an orthodontist early, the 

chances of his following-up for treatment in the permanent dentition are better. 

 

Figure 4

 

 

 

Figure 5 depicts Subject 52, an African American male with an overall score of 7.  He 

received 1 point for Caries on a D (weighted at 2), 2 points for Overjet (weighted at 2),  
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and 1 point for lip competency.  He demonstrates moderate treatment need.  Subject 52 is 

best managed with close observation but not necessarily with treatment.  Caries need to 

be controlled and any psychosocial issues in terms of the overjet accounted-for. 

 

Figure 5 

 

 

Figure 6 represents Subject 42, an African American female with 4 points for caries on 

Ds, 3 points for caries on 6s, 3 points for a crossbite on the right, and 1 point for a 

functional crossbite.  She had an overall score of 33, representing definite treatment need.  

Functional crossbites that are not corrected in the mixed dentition can lead to permanent 

asymmetries of the face.  Authors argue that compliance is improved in the mixed 

dentition.  Subject 42 has a few stainless steel crowns, and her risk for caries has to be 
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monitored carefully.  Subject 42 would undoubtedly benefit from rapid maxillary 

expansion, and there is no reason that she should have to wait until all her permanent 

teeth are erupted in order to receive this treatment. 

Figure 6.

 

 

 

 

Figure 7 represents Subject 23, an African American male with an overall score of 36.  

He received 2 points for caries on a D, 1 point for an active frenum, 2 points for a 

diastema, 1 point for a clinically absent incisor, 2 points for positive overjet, 2 points for 

overbite, 4 points for a scissors bite on the right, and 1 point for a functional shift.  



 72 

Overall, his score put him in the definite treatment need category.  According to King and 

Brudvik, untreated mixed dentition controls worsened 89.4% of the time.  There is no 

doubt that Subject 23ôs situation would worsen over time.  The functional crossbite is 

very detrimental to facial symmetry, and the patient may be suffering from psychosocial 

issues due to increased overjet.  The childôs arch asymmetries are best controlled early 

instead of waiting until all permanent teeth are erupted. 

 

Figure 7. 

 

 

 

Figure 8 represents Subject 44, an African American female with an overall score of 42.  

She received 1 point for caries on E, 1 point for active frenum, 1 point for diastema, 1 

point for positive overjet and 2 points for anterior crossbite.  She also received 1 point for 

overbite, and 5 points for her Class III molar relationship which was due to a functional 
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repositioning of her mandible.  This patient is suffering from an anterior crossbite that 

can have negative effects on the periodontal status of her lower incisors.  The situation 

may or may not be affecting the sagittal growth of the maxilla.  Treating this patient 

early, given her high IPION score, would be appropriate to allow growth and 

development to continue unimpeded.  If you were to wait until permanent dentition was 

erupted, you would be dealing with possible compromised periodontium of the lower 

anterior teeth, a sagittally deficient maxilla, and a long time in treatment attempting to 

give labial root torque to the lateral incisors.  If the patient were treated with one simple 

phase of Phase 1 therapy, and no Phase 2 therapy, the patient would still be in a better 

position developmentally.  She may not have straight teeth and her alignment may be 

less-than-perfect, but she would have an occlusion that could be amenable to an adult 

out-of-pocket short esthetic treatment. 

Figure 8.
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Figure 9 represents Subject 47, an African American male who received a score of 52, 

representing definite treatment need.  He received 3 points for anterior crossbite, and 5 

points for his right and left molar relationships each (due to the Class III and anteriorly 

positioned mandible).  He also received 1 point for crossbite on the right, 1 point for 

crossbite on the left, and 1 point for functional crossbite.  Subject 47 may be dealing with 

a more complex skeletal issue.  This patient should be under the care of an orthodontist 

early.  Had this patient waited until a complete set of permanent teeth, the opportunity for 

orthopedic treatments that could be effective in the mixed dentition to help avoid surgery 

would have been missed.  This is a disservice to the patient, and it adds considerably to 

the cost that Medicaid programs have to put forth to render comprehensive treatment. 
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Figure 9. 

 

Further Discussion 

The final portion of this discussion will focus on the results of this study and their 

implications for the Department of Orthodontics and Dentofacial Orthopedics at Temple 

University Kornberg School of Dentistry, the University, the community and the 

profession. 

The Finnish studies emphasize the point that general dental practitioners have 

been involved in the implementation of orthodontic treatment in Finland for a long time 

for access-to-care reasons.  This is not the model in the United States, and I am not 

arguing that this should be the model in the United States.  However, the present study is 

clearly indicating that there are a tremendous number of patients in need of early 

orthodontic treatment being seen in pediatric dental clinics.  In order to access this patient 

population and have this patient population be able to access us, the specialists, it is 
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important that we put policies in place that funnel these patients to our care.  We as 

orthodontists are the specialists in occlusion and growth and development of the 

craniofacial complex.  Patients deserve to be evaluated by specialists when they present 

with special problems.  Though pediatric dentists are often well-trained in preventive and 

interceptive orthodontic treatments, we have a great opportunity to meet the needs of this 

special population.  We need to put policies in place that allow patients with Medicaid to 

be given Phase I treatment, especially given the evidence that it is effective in reducing 

severity indices.  The ultimate goal, of course, needs to be to harmonize the growth and 

development of the jaws, not to achieve perfectly straight teeth. 

The Finnish authors argued that early treatment has been considered to be 

technically simpler, involve less chair-side time per patient, and utilize less specialist 

resources than comprehensive treatment.  If this is the case, we should advocate that our 

government utilize its budget for orthodontic care to allow us to reach out to more 

patients and get more patients out of harm.  Detailing of the dentition could potentially 

become an out-of-pocket expense that patients or their families can opt for at a later time 

when all of the permanent teeth have erupted.  Policies that completely exclude children 

with primary teeth from being treated when they need to be treated, such as those 

outlined in the Avesis handbook, are not realistic and go against ñnon-maleficence.ò  

Utilizing the Salzmann index for children in the mixed dentition is also not realistic.  A 

mixed dentition analysis, such as the IPION, should be used.  As asked in the Vakiparta 

article, why donôt we regard elimination of definite treatment need from a population by 

correction of severe malocclusion as the primary aim of free-of-cost orthodontic 

treatment?  It was exceptional that Kerosuo et al. demonstrated that with a targeted early 
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treatment approach, equality could be reached in terms of children who had been treated 

early and untreated controls.  This may be a truer indicator of where our Medicaid money 

should be working, as opposed to simply giving the most severe occlusions based on the 

Salzmann index perfectly straight teeth, and leaving the other children with early 

treatment needs that donôt qualify them for treatment, to be left worse off. 

Jolley et al. sought to compare dental outcomes from a group of children 

randomized to receive interceptive orthodontic treatment in the mixed dentition with 

another group randomized to only observation.  In the future, the interceptive subjects 

will be periodically observed while the observation group receives comprehensive 

treatment.  The authors plan on comparing Medicaid eligibility at the various stages of 

treatment.  This study will give us great information on what Medicaid eligibility looks 

like at various stages, and will most likely indicate that children in need of early 

treatment may likely have more complex and tortuous treatment progressions if their 

needs arenôt addressed early.  Jolley has already proven that while the interceptive group 

showed a mean improvement of PAR scores of 49.6%, the PAR score of the 

observational group decreased by 5.7%.   

Theis et al. have already shown in a retrospective study that Medicaid eligibility 

decreased from 35.2% before Phase 1 to 13.5% after Phase 1. Treating Medicaid funded 

patients in Phase 1 lowers the per-patient treatment costs for the health-care system if the 

amount of improvement makes these patients ineligible for Phase 2 therapy.  In the Case 

Studies section, we saw examples of patients who could be intercepted with treatment 

and would most likely be relieved of their developmental deviations from the norm.  The 

chances of them qualifying for Phase 2 treatments utilizing the Salzmann Index would be 
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low.  The chances of having perfectly straight teeth would also be low.  But if we adjust 

our objectives for treatment to be harmonizing growth and development and removing 

detrimental occlusal characteristics, then we have achieved our goal with one simple 

phase of therapy.  Other benefits include shorter treatment time and may include better 

compliance at the younger age.  There is no reason that parents should be forced to 

choose between paying out of pocket now to correct a developing malocclusion or 

waiting until the malocclusion has developed and having the state pay for it.   

In the present study, no recordings were made as to whether a patient had 

Medicaid or private insurance.  Based on the literature, one would not expect to see a 

difference in the distribution of treatment need between the two types of insurances.  

Nonetheless, an alarming statistic brought to light by King et al. notes that in Washington 

State 500,000 children were eligible for dental treatment under Medicaid and yet less 

than one percent received any orthodontic therapy despite estimates in the incidence of 

malocclusion being between 15 percent and 60 percent.   Though we donôt have these 

numbers in Pennsylvania, we can see a tremendous pool of patients being lost in the 

system.  A model that focuses on EOT and gets a referral process started from general 

dentists to orthodontists, while incorporating Medicaid, would be ideal.  It would be 

interesting to research the utilization of orthodontic services by Medicaid patients in the 

State of Pennsylvania. 

It is important to keep in mind that Medicaid-sponsored EOT may permit more 

patient treatments, but it may not increase the level of participation or access to care.  As 

King et al. have argued, in Washington State it would be imperative that more 

orthodontists participate with Medicaid, because the number of participating 
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orthodontists in that state is so small.  Pennsylvania may not necessarily have this 

problem, but the practitioners in the state who do participate may benefit more patients, 

see higher volumes of patients, and use marketing to attract more patients, if EOT were 

covered by Medicaid.  

In an unpublished thesis by Hall, it was found that 88.1 percent of orthodontists 

believed that limited early treatment is an acceptable alternative when a patient canôt 

afford full treatment.  If this attitude holds true, converting to a Medicaid system in which 

such treatments are offered should not be a difficult task. 

In 2007 Okunseri et al. noted that black and Hispanic children were significantly 

less likely to report orthodontic visits.  Our study population was predominantly black 

and Hispanic.  This population is full of orthodontic problems that are amenable to early 

orthodontic intervention, and orthodontists have the unique opportunity to collaborate 

with pediatric dentists and gain referrals from them for the treatment of these conditions.  

This is a great opportunity to affect change in the disparity in care that exists between 

races in the United States.  Okunseri made the recommendation that programs and 

policies should be developed that aim to reduce access barriers for orthodontic care in the 

United States.  A Medicaid model in Pennsylvania that treats children early would be an 

ideal model to answer to this recommendation. 

Patients in our population that tended to demonstrate need exhibited 

malocclusions with heavy weighting factors in the IPION.  These included crossbite with 

a functional shift, anterior crossbites, Class III tendencies, and multiple restorations.  The 

solutions to these conditions at an early age are simple and targeted, according to existing 
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literature.  The costs and times for these procedures are small, certainly smaller than full-

blown Phase 2 therapy.  With a different goal in mind, the government of Pennsylvania 

may in fact be able to reach more children, spend less money, and shift the focus of 

orthodontics as an esthetic provision to one that truly aims to rectify developmental 

anomalies at an early age.  Goals such as these elevate our profession from a medical 

standpoint.  Orthodontics is a unique profession with regards to timing.  We as 

practitioners have the opportunity to time treatment so that it can most benefit the patient.  

While we would prefer to prevent a long bone from breaking instead of waiting to splint 

it after growth is completed, it seems appropriate in our profession and to Medicaid 

providers to shift focus from a preventive and health-oriented approach to a repairing 

approach.  This is bad practice and there is no reason practitioners who choose to 

participate in Medicaid should have to follow this practice. 
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CHAPTER 7 

CONCLUSION  

ÅA significant proportion of children between the ages of 6 and 9 demonstrated definite 

early orthodontic treatment need (60.92%±5.2%).   

ÅWhen caries and restorations were completely disregarded, the proportion of children 

demonstrating definite early orthodontic treatment need was still significant, at 

31.03%±5%. 

ÅSite, race, sex and IPION group did not affect the distribution of scores in a significant 

manner. 

ÅCaries of primary molars, overjet greater than 5.1mm, anterior crossbite and posterior 

crossbite with functional shift were prevalent occlusal characteristics in the population 

studied. 
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RAW DATA TABLES RECORDING DEMOGRAPHIC INFORMATION AND 
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IPION 6 SITE A 
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IPION 6 SITE B 
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IPION 9 SITE A 
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IPION 9 SITE B 
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