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ABSTRACT 

THE PATIENT'S VIEW OF ORTHODONTIC TRAINING REQUIREMENTS AND 
THE INFLUENCE OF BOARD CERTIFICATION OR A MASTER'S DEGREE ON 

THEIR CHOICE FOR AN ORTHODONTIST 

Justin Trisler, DMD 

June 6,2012 

Competition for orthodontic patients is at an all time high. Ways to differentially 

market an orthodontic practice are essential in attracting patients. It is 

hypothesized that the patients don't understand the extra training that an 

orthodontist must complete and that being board certified by the ABO or 

completing a Master's degree does not make an orthodontic practice more 

attractive. A sample of 204 perspective patients was surveyed. 4 participants 

were resurveyed. Participants were asked to quantify the education of a general 

dentist and an orthodontist and use a VAS scale to measure their perception of 

differently qualified orthodontists and a general dentist providing orthodontics. 

Those surveyed accurately determined the amount of education an orthodontist 

and general dentist complete and perceived the orthodontist with the most 

credentials as most favorable. They also favored the general dentist providing 

orthodontics. A Master's degree was only somewhat favored. Most questions 

were found valid. 
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A. Introduction 

CHAPTER 1 

INTRODUCTION 

In recent years there has been an increase in the number of dental schools and 

orthodontic programs that have expanded, opened, or are being planned.[1] As 

the field of dentistry as a whole faces increasing competition due to the 

increasing number of graduates, an increasing number of providers besides 

orthodontists are beginning to offer orthodontic services. The specialty of 

orthodontics is also becoming more competitive in certain geographical areas. 

For most practices successful marketing, both internal and external, has become 

essential to building a practice. 

Orthodontists are more so now than ever looking to differentiate themselves 

amongst their colleagues and general dentists to market their practice. One of 

the ways an orthodontist can promote differentiation through education is by 

having a Master's degree. Another way to differentiate an orthodontist amongst 

his peers and general dentists is by obtaining board certification through the 

American Board of Orthodontics. In recent years, the requirements for board 

certification have decreased and the number of board certified orthodontists has 

gone up. Although these accomplishments may differentiate an orthodontist 

amongst his peers, little to no research has looked at whether patients recognize 
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these credentials and use them in their treatment decisions when choosing an 

orthodontist. 

New dental companies such as Invisalign@ are also marketing and training 

general dentist in orthodontic procedures and general dentist can even obtain 

their own board certification in orthodontics through the National Board of 

Orthodontics. Can patients also spot these providers that do many of the same 

procedures as those who went through an orthodontic residency for two to three 

years? 

B. Literature Review 

According to recent data, 4,873 students graduated from dental school in 

2010.[2] In the past 10 years, Nova Southeastern University, University of 

Nevada, and AT Still University of Arizona have all opened new dental schools. 

Many other schools such as the University of Louisville have increased their 

class sizes. In the past 2 to 3 years, the ADA has granted initial accreditation 

and classes have begun at the dental schools of Midwestern University in 

Arizona and Illinois, Western University, Lake Erie College of Osteopathic 

Medicine (LECOM), East Carolina, and Roseman University. In the next 2 to 3 

years, the University of New England and AT Still University in Missouri plan to 

open dental schools and begin classes. In the next 5 years, LECOM plans to 

open another dental school in Pennsylvania. States such as New Mexico, 

Kansas, and Wisconsin are currently looking at opening dental schools in the 

future.[3] 
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In 2010 there were 290 graduates of orthodontic residencies.[2] The numbers of 

orthodontic residency programs have also been on the rise in the past 10 years. 

AT Still University of Arizona, Roseman University, Seton Hill, and Nova have all 

begun orthodontic programs.[1] Many of these newly opened dental schools 

could also plan on adding orthodontic residency programs in the future. 

Back in the year 2000, only 4,171 students graduated dental school and 238 

graduated orthodontic residencies.[2] This is an increase of about 17% for dental 

school graduates and 22% for orthodontists from 2000 to 2009. By contrast, the 

population in the United States grew 9.7% from 2000 to 2010, with the population 

of children age 5-17 only growing by 1.9%.[4] 

Not only has the number of new dentist and orthodontist entering the market 

substantially risen in the last 10 years, but the current economic climate has 

forced many existing practitioners to delay retirement to recover lost retirement 

assets. These two factors along with other reasons have increased competition 

for prospective patients among providers. This increasing competition has lead 

more general practitioners (GPs) to look for new avenues for marketing their 

practices. One of ways GPs can increase revenue and market to patients is by 

offering orthodontic services. As more GPs begin to offer orthodontic services 

and the numbers of current orthodontists increase, marketing to prospective 

orthodontic patients is becoming increasing important to building a practice. 

According to estimates, Americans are subjected to more than 2,000 marketing 

messages per day.[5] With this cloud of influences surrounding prospective 
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orthodontic patients, marketing for orthodontists in today's competitive market is 

essential for success. Marketing an orthodontic practice can be defined as a 

mind-set and a set of activities; a practice's total preparedness to deliver, 

position, and promote services of value, based on knowledge of needs and 

demands of patients and referrers.[6] There are two major forms of marketing an 

orthodontic practice: Internal marketing and external marketing.[7] Internal 

marketing focuses on existing patients and their experiences and also works to 

build staff interest and investment in the practice. The orthodontist needs to set 

the internal marketing tone and pace for the practice with the staff mirroring their 

example. Internal marketing works by turning each patient into a referral source. 

A practice can position itself to stand out in a competitive market through a range 

of services, fee structure, office design, personnel, and communications.[6] The 

mission of the practice should be defined from the patient's perspective, not the 

practitioners. Perception usually is reality. 

External marketing is promotional communication directed toward potential 

patients and referral sources and includes advertising, sponsorships, sales 

promotions, and public relations. In 1977, the US Supreme Court in Bates v The 

State Bar of Arizona ruled that restraints on advertising by professionals violated 

the right to free speech protected under the First Amendment of the Constitution 

[8], and in 1979 the American Dental Association amended its code of ethics to 

remove restrictions on advertising.[9] A study in 2005 done by the Journal of 

Clinical Orthodontics found that 20.4% of American orthodontist advertised in 

local newspapers, 13.1 % used direct mail promotions, 5.6% advertised on local 
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radio, and 3.9% advertised on local television.[1 0] However, a recent study by 

Edwards, et al. 14% to 24% of orthodontic patients surveyed felt that advertising 

orthodontist would offer a lower quality of care than non-advertising orthodontist 

with newspaper, magazine, and direct mail advertisements viewed more 

favorably than radio, television, and billboard advertisements.[11] 

The American Association of Orthodontists (AAO) conducted their own consumer 

study in 1997. Their sample population was female heads-of-households with 

children that were 25-44 years of age and had household incomes above 

$30,000. The AAO's conclusions from this study gathered that general dentists 

are the primary referral source for orthodontists and insurance also played a key 

factor in selecting an orthodontist. 92% of this population seemed to understand 

the difference between the services provided by orthodontists and general 

dentists, but 20% said they received orthodontic care from a general dentist. 

During this period only half of consumers had heard advertisements about 

orthodontic care in the media.[14] 

Walley et al. also conducted a survey in 1999 that addressed patient and parent 

preferences for orthodontic practices. Their results revealed that the reputation 

of the practitioner was the most important factor along with the level of caring 

attitude the office projected. A close proximity to the patient's home was also 

deemed important. The price of the orthodontic treatment was found to be not as 

important as the payment plans offered.[15] 
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Since 1997, the AAO has conducted numerous advertising campaigns in print, 

web, and visual media. The two recent campaigns, More Than a Smile (2006-

2008) and Puzzle (2009-2011), were also based on consumer research of a 

similar population as the group in their 1997 study. The AAO now found that 

about 75% of consumers in focus groups were not aware of non-specialists 

providing orthodontic treatment. Consumers didn't necessarily understand that 

someone who does orthodontic treatment may necessarily be an orthodontist; 

and that if their family dentist said they could do their orthodontic treatment, 112 

of 117 were open to that. Reasons cited included were the established 

relationship with their general dentist, a perceived lower cost than a specialist, 

and that it would be "one stop shopping" (the doctor could handle both 

orthodontic treatment and general dental needs.[16] 

Since 2006, the AAO has used its advertising campaigns to convey the message 

that orthodontists have an additional 2 to 3 more years of education beyond 

dental school. This message was recently retested with their current campaign 

My Life. My Smile. My Orthodontist.sm and was found to still have relevance and 

impact.[17] 

Because perspective patients may not recognize an orthodontist as having 

additional education and training, strategic marketing is very important to help 

attract and educate patients. One way to develop a successful marketing 

strategy is through a Strengths, Weaknesses, Opportunities and Threats (SWOT) 

analysis.[12] This can be done by conducting marketing research amongst both 

local internal and external audiences. Lingg conducted a recent SWOT analysis 
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as a pilot study and had prospective patients rate practice factors.[13] This study 

was just to validate the survey, but the follow-up study should be coming soon. 

There are many ways practitioners can position themselves in a competitive 

market. Head-to-head competition is usually too costly in terms of time, effort, 

and resources. Instead, choose an identity that the market desires and possibly 

doesn't already exist. Be careful in choosing a practice identify based solely on 

excellent quality of treatment. Technical competence is expected by patients and 

referring dentist.[5] One type practice identity could be as the recognized 

authority by having more academic qualifications than competitors such as a 

Master's degree or obtaining board certification through the American Board of 

Orthodontist (ABO). 

An orthodontist can obtain their board certification through the ABO. The ABO 

was founded by 7 orthodontists in 1929 under the guidance of Albert Ketcham. 

To receive their certification an orthodontist must successfully complete 3 

phases. Phase I involves graduating from an American accredited orthodontic 

residency. Phase II is a written exam given by the ABO, and Phase III involves 

presenting completed cases to current ABO members. As of 2004,31 % of all 

AAO members who have been practicing long enough to do so are board­

certified and over 90% of final-year residents have participated in Phase II 

(written) examinations since 1995.[18] In 2007, in an effort to increase board 

certification among young orthodontists, the ABO began to offer a new Phase III 

initial certification exam for graduating residents. This examination involves the 

presentation of 6 cases treated in residency programs and evaluated according 
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to ABO standards. New graduates are even allowed to submit 3 cases 

completed during residency to be used to fulfill the board's requirement of 6 

cases at a later date. Upon completion of the Phase III exam, graduates will be 

issued a 10 year time limited certification.[19] 

C. Significance: 

Within the last few years the AAO participated in ad campaigns designed to 

educate the general public about the specialty of orthodontics. Their goal is 

continued reinforcement that orthodontists have an additional 2 to 3 years more 

education beyond dental school than general dentists. There is very limited 

published current literature to validate if these ad campaigns have been effective. 

There is also limited current literature on patient and parent preferences for 

orthodontic practices in the current market and if patients perceive additional 

education or certifications as being a recognized authority in the field. If an 

orthodontist is viewed as an authority in their field, patients should preferentially 

seek treatment in their office. 

Very few general dentists were providing orthodontic services before treatments 

such as Invisalign® and Six Month Smiles® appeared in recent years. Invisalign® 

is a series of clear plastic aligners (trays) worn in sequence to straighten teeth. 

The movements are set up by computer software and the aligners are fabricated 

us CAD/CAM technology.[20] Six Month Smiles® is a form of orthodontics that 

only straightens us front maxillary teeth using nickel-titanium wires and usually 
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takes 6 months or less.[21] The number of general dentists providing orthodontic 

services is increasing due to increasing numbers of recent graduates, larger 

student loans to repay, and less technical orthodontic treatment modalities. 

Orthodontists need effective strategies for marketing to perspective patients in 

competitive markets and ways to differentiate themselves as specialist to attract 

potential patients. 

This study may also aid in the decision of orthodontic residents to pursue board 

certification through the ABO or a Master's degree (when optional during their 

time in residency). 

D. Purpose: 

This study has the following aims: 

• To determine if the general orthodontic patient population correctly knows 

the education levels for general dentists and orthodontists 

• To determine if there is a difference in preference for orthodontic 

treatment among orthodontists with more credentials 

• To determine if there is a difference in preference for orthodontic 

treatment from an orthodontist or a general dentist providing orthodontics 
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E. Hypothesis: 

Null Hypotheses: 

1. There is no difference in perceived education between general dentists 

and orthodontist 

2. There is no preferred provider for providing orthodontic treatment based 

on print advertisements 

Alternative hypotheses: 

1. There is a difference in perceived education between general dentists and 

orthodontist 

2. There is a preferred provider for providing orthodontic treatment based on 

print advertisements 
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A. Sample: 

CHAPTER II 

METHODS AND MATERIALS 

The IRB number for this study is 11.0549 and it received exemption status. The 

sample population was taken from patients or parents/relatives of patients at the 

University of Louisville Orthodontic department. The participates were selected 

at random by being asked to fill out a survey as part of the registration packet for 

a new patient screening or being asked to fill out a survey while seated in the 

waiting room. A select number of participants were asked to take the same 

survey at the next appointment. 

B. Inclusion/Exclusion criteria: 

In order to best quantitatively analyze this study, research subjects that were 

selected to complete this study qualified using the following inclusion/exclusion 

criteria: 

1. Subject had to be 18 or older 

2. Subject had to have no previous formal dental training 
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Figure 1. Inclusion/Exclusion Questions 

Please complete the following Survey. Completion of this survey is completely 

voluntary and should take only a couple of minutes. 

Age: 

Sex: M / F 

Do you have any training in the dental profession? Y / N 

If yes, please explain 

Race/Ethnicity: Caucasian African American Asian Hispanic 

Other ____ _ 

C. Data collection: 

Before participating in this study, all subjects were informed of the subject matter 

involved in the questionnaire and given written consents and the survey 

questionnaire. By filling out a questionnaire, the subjects gave their consent for 

the study. Subjects were only approached in the Orthodontic/Pediatric waiting 

room of the University of Louisville. 

Subjects were first asked to quantify the educational requirements of general 

dentists and orthodontists for both College and Post-College. 
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Figure 2. Educational Requirements 

Please circle how much education the average General Dentist must complete 

after high school: 

. . . 1 Year 2 Yea rs 3 Years 4 Years 

r.bIn.",=,.7:"I. 1 Year 2 Yea rs 3 Years 4 Years 5 Years 6 Years 7 Years 8 Years 

Please circle how much education the average Orthodontist must complete after 

high school: 

1~~~===!l l Year 2 Years 3 Years 4 Years 

~~~dJ 
1 Year 2 Years 3 Years 4 Years 5 Years 6 Years 7 Years 8 Years 

Subjects were then given an advertisement for an orthodontic provider and then 

asked to compare 4 additional provider advertisements to the first advertisement 

using a visual analog scale(VAS). They used the VAS scale to rate if they were 

more or less likely to see the provider if cost and convenience were the same. 

Provider #2 was an orthodontist with a Master's degree. Provider #3 was an 

orthodontist with board certification through the American Board of Orthodontics. 

Provider #4 was an orthodontist with both a Master's degree and Board 

Certification. Provider #5 was a general dentist providing orthodontic, restorative 

and cosmetic procedures who also had board certification through the National 

Board of Orthodontics. Subjects were also given a blank to fill in why they 

selected their answers. 
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Figure 3. Comparison of orthodontic providers 

Provider #1 

> Jp 2ciali zing i (J cJr thud cJ(J t i r; ~ 

fur chil rJ r 8n ami arJlJ l t~ 

.; Fr22 i rJi ti o,) c0 fJsIJI ta tiDrJs 

~ FI2Ai bie payrfJem p lans 

.; j:, r;ertifierJ 1 (JlJ i~a li gfi fJruIJid 2r 

J J.\ ~re'Jt :; [fJii 8 ~ uarafl( 88 dJ 

Provider #2 

':';p8r;ializing i(J (Jrt h 0d r) (J t i r; ~ 

br chilrJr en olml arJ lJlt~ 

J Fr2e irJitio,) '=Ci[JslJ ltati0fJ ~ 

.; F I 2>~ i b le pa/ ffl 2n i plans 

J A r;e r tifi ed I fl lJ i~'Jlig (J pfojirjer 

.) J.\ ",r::l 'J t .:;wiJ E; ", 1J 'J r'JJJtE;E;u J 

Less likely 't:o see Equally likely to see r\IIore Likely to see 

Why? ____________________________________________________ ___ 

14 



Provider #3 

Why? ____________________________________________________ ___ 

Provider #4 

Why? ____________________________________________________ ___ 
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Provider #5 

L ess like ly to see E qu a lly li ke ly t o see More Li k e ly to see 

Why? ______________________________________________________ __ 

D. Statistical analysis: 

All paired comparisons were made using paired t test and the Wilcoxon Signed 

Rank Test. The intraclass correlation coefficients were calculated used for 

agreement statistics. Percent agreement, Spearman's correlation coefficient, and 

the Concordance Correlation Coefficient were also calculated. 95% Confidence 

Intervals are also provided for the Concordance Correlation Coefficient where 

possible. 
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CHAPTER III 

RESULTS 

The data consisted of 191 subjects, 149 of which were female, 41 of which were 

male, and one with missing gender. The mean age was 42, the median age was 

41, and the age ranged from 18 to 76, with 41 missing. There were 143 subjects 

who reported Caucasian race, 28 African American, 10 reporting other ethnic 

groups, and 10 missing. 

Table 1 gives distribution of subject characteristics by gender and ethnic group. 

Table 1 a: Categorical 
Demographic 
Characteristics. 
Characteristic Level N % 

Sex 
Female 149 78.4 

Male 41 21.6 
Missing 1 

Age 
18-29 14 9.3 
30-39 50 33.3 
40-49 54 36.0 
50-59 19 12.7 
60+ 13 8.7 

Missing 41 
Race 

AA 28 15.5 
Asian 4 2.2 

Caucasian 143 79.0 
Hispanic 2 1.1 

Other 4 2.2 
Missing 10 
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Table 1 b report numerical characteristics, including age, sex, and also PS-IS 

(progressive surfaces measurement minus initial surfaces measurement). 

Subjects were asked to estimate average total education for a general dentist 

and for an orthodontist, in years. In addition they were asked to rate, in VAS 

scale, how likely they would see providers with the following advertisements 

compared to a base orthodontic advertisement: 

Provider 2: Orthodontic advertisement with an orthodontist holding a 

Master's degree. 

Provider 3: Orthodontic advertisement with an orthodontist having ABO 

certification. 

Provider 4: Orthodontic advertisement with an Orthodontist holding a 

Master's degree and having ABO certification. 

Provider 5: General dental practice advertisement for Orthodontic 

services with the general Dentist having a form of board certification 

through the National Board of Orthodontics. 
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Table 1 b: Numerical Characteristics 
Variable N Mean Std Median Min Max N Miss 

Dev 

Subjects 191 

Age 150 42.1 11.08 41 18 76 41 

GP_COL 139 3.83 0.56 4 1 4 52 

GP _Post 148 4.09 1.76 4 1 8 43 

GP_ED 182 7.18 2.40 8 1 12 9 

OR_COL 125 3.82 0.52 4 2 4 66 

OR_Post 167 5.22 1.96 5 1 8 24 

OR_ED 181 8.67 2.52 9 2 12 10 

PROVIDER_2 145 3.21 1.01 3 1 5 46 

PROVIDER_3 116 3.59 1.06 4 1 5 75 

PROVIDER_ 4 125 4.01 0.86 4 1 5 66 

PROVIDER_5 136 3.82 1.24 4 0 5 55 

For question 1, (do the subjects believe that general dentists and orthodontists 

have the same average level of education), the answer is no. The perceived 

average education for a general dentist was significantly lower than that for an 

orthodontist (mean difference =-1.5 years education, median difference -2 years 

education, standard deviation 2.1 years education). The p-value was <0.0001 

using both paired t-test and signed rank test. Table 2 shows overall results, as 

well as results stratified by gender and age. The results stratified by gender are 

consistent with the overall results. The results stratified by age show that there is 

less of a difference in perceived education among older subjects (those aged 50-

59 and those 60 and older) as well as perhaps the 18-29 age group. 
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Table 2: Comparison of Perceived Education - Dentist vs. 
Orthodontist. 

mean{95%CI) median paired t Signed Rank 

Overall -1.52{-1.82 - -1.21) -2 <.0001 <.0001 

Gender 

Male -1.55{-2.32 - -0.79) -2 0.0002 <.0001 

Female -1.52{-1.85 - -1.18) -2 <.0001 <.0001 

Age 

18-29 -1.00{-2.12 - 0.12) -1 0.074 0.125 

30-39 -2.13{-2.77 - -1.48) -2 <.0001 <.0001 

40-49 -1.67{-2.20 - -1.13) -2 <.0001 <.0001 

50-59 -0.79{-1.68 - 0.099) -1 0.078 0.0225 

>60 -0.42{-2.38 - 1.55) -1 0.649 0.022 

Abbreviations: paired t - p-value for paired t test; Signed Rank - p-value for 
Wilcoxon Signed Rank Test; 95% CI-95 % Confidence Intervals for the mean. 

Tables 3a and 3b show results for questions 2 (comparing VAS scores for 

Providers 2 through 5). There was too much missing data to make an overall 

comparison (see Table 1 b), so paired comparisons were made instead. There 

was a significant difference between VAS scores for Provider 2 and all other 

providers, with provider 2 having a significantly lower VAS score compared to all 

other providers. P-values were all less than 0.001, using paired t-test or Wilcoxon 

Signed Rank test. Mean differences ranged between -0.4 (between providers 2 

and 3) to -0.9(between providers 2 and 4). There was also a significant difference 

between Providers 3 and 4, with both p-values again less than 0.001. The mean 

difference was -0.4, and there was no median difference. There were no 

significant differences between providers 3 and 5 or providers 4 and 5. 

Some caution is warranted for the analysis of the second question because of 

the high percentage of missing data comparisons. Table 3 shows missing data 
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for providers 2 through 5 at 46 for provider 2 and a maximum of 75 for provider 3. 

When paired comparisons are made, the missing data increases since analysis 

is only done when both paired observations are not missing. For example 82 out 

of the 191 observations were missing for the paired comparison analysis 

between VAS scores for providers 3 and 4.This analysis assumes that the data 

were missing completely at random. 

Table 3c compares each provider to see if the perceived ranking is significantly 

different from 3. The value 3 is the assigned value of the control, Provider 1, that 

all other providers were compared to. All providers 2 through 5 are significantly 

different from 3. Provider 2 has the smallest mean difference from 3 of 0.21, and 

also the largest p-values (0.14 for t test, and 0.013 for the Wilcoxon test). Note 

that these mean differences can also be derived from the values for the mean of 

each provider in Table 1 b, simply by adding 3. However Table 3c also provides 

tests of significance and confidence intervals. 

Table 3a: Pairwise Comparisons between VAS scores for Providers -
Mean/Median of Differences and P-Values 
Provider 3 4 5 

2 mean(t-test p-value) -0.44(0.0004) -0.87«.0001) -0.62«.0001) 

median(Signed Rank p-value) -1«.0001) -1«.0001) -1«.0001) 

3 mean(t-test p-value) -0.38(0.0002) -0.21(0.077) 

median(Signed Rank p-value) 0«.0001) 0(0.063) 

4 mean(t-test p-value) 0.22(0.083) 

median(Signed Rank p-value) 0(0.140) 
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Table 3b: Pairwise Comparisons between VAS scores for providers­
Difference in Means and 95% Confidence Intervals 
Provider 3 4 5 

2 mean(95%CI) -0.44(-0.68 - -0.2) -0.87(-1.04 - -0.69) -0.62(-0.89 - -0.36) 

3 mean(95%CI) -0.38(-0.57 - -0.19) -0.21(-0.45 - 0.023) 

4 

Figure 4 

50 

40 

~ 30 
Q; 
a.. 

20 

10 

0 

l 
-10 

mean(95%CI) 0.22(-0.03 - 0.48) 

Table 3c: Comparison of Each Provider to 3. 
P-Values 

mean(95%CI) median t-test Wilcoxon 

Provider 2 -3 0.21(0.04 - 0.38) 0 0.0135 0.0125 

Provider 3 -3 0.59( 0.39 - 0.78) 1 <.0001 <.0001 

Provider 4 -3 1.01(0.86 - 1.16) 1 <.0001 <.0001 

Provider 5 -3 0.82(0.61 - 1.03) 1 <.0001 <.0001 

Note-t-test and Wilcoxon Rank Sum p-values test difference between each provider and 
3. These are NOT paired tests . The means and medians are for the difference between 
each provider and 3. 
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Figure 4: Distribution of difference between perceived average general dentist total education 

and perceived average orthodontist total education. 95% Confidence Interval (lower vertical 

green vertical bar) does not even come close to overlapping O. 
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Figure 9 
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Table 4 provides agreement statistics for the different characteristics. The 

intraclass correlation coefficient is provided [22] . However there are some 

drawbacks to these, and therefore the Concordance Correlation Coefficient [23-

24] is also provided. Percent Agreement and Spearman's correlation coefficient 

are shown as well. The confidence intervals for Lin 's concordance correlation 

coefficient are noticeably wide. This is because of the small sample size (4 

subjects were included in the validity study, and some of these have missing 

values for some of the ratings) . 

Note that because of the exploratory nature of the study, no adjustments were 

made for multiple testing. 

25 



T bl 4 A a e Igreemen t St t' t' a IS ICS 

Concordance CC 
Name ICC(2,1 ) Pct. Agr. Spearman CCC I 95%CI 
Age 1 1 1 1 
Sex 1 
GP_COL 1 1 1 1 
GP _Post 0.800 0.750 0.75 0.39 0.91 
OR_COL 0.75 
OR_Post 0.654 0.25 0.59 -0.22 0.92 
PROVIDER_2 0.691 0.33 0.330 0.50 -0.49 0.93 
PROVIDER_3 1 1 1 
PROVIDER_4 0.294 0.5 -
PROVIDER 5 0.800 0.75 0.940 0.75 0.05 0.96 
Abbreviations: ICC(2,1 )-Intraclass correlation coefficient used when all 
subjects are rated by the same raters who are assumed to be a random 
subset of all possible raters. Spearman-Spearman Correlation; CCC-lin's 
Concordance Correlation Coefficient; Pct. Agr. - Percent Agreement; 95% 
CI - 95% Confidence Intervals. 
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CHAPTER IV 

DISCUSSION 

Orthodontists today are faced with challenges that didn't exist 10 years ago. The 

days are gone when patients only seek orthodontists to correct their smile. Most 

patients are comfortable with their general dentist providing orthodontic treatment 

and some prefer it.[16] This survey had answers for why patients would choose 

provider #5 such as: "Love the idea that family dentist could also be the family 

orthodontist. Much more personable and very much more convenient than going 

between the two" and "I would more than likely go with a family dentist for well 

rounded care." 

Newly formed orthodontic residency programs are also flooding the work force 

with orthodontists faster than the population can keep up.[4] New orthodontists 

must compete for patients and even established practices must focus 

increasingly on marketing strategies to maintain new patients. 

The surveyed population was primarily female at 78.4%. This is consistent with 

other studies that have found that women are the primary decision makers when 

it comes to choosing an orthodontist.[15] The population was also primarily 30-

49 years old. This is the demographic that primarily has children aged 7-15 (the 

target age for orthodontists). 
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The results showed accuracy in the total years of education for orthodontist at 

8.67 (actually 10-11) and general dentist at 7.18 (actually 8) The results of the 

study also showed that the surveyed population does recognize the difference in 

education levels between orthodontists and general dentists as an extra 1 .52 

years. This number is slightly lower than 2-3 years, but the age group that would 

most likely have children ages 7-15 (age orthodontist usually treat) was more 

accurate in their answers. Ages 30-39 answered 2.13 years and ages 40-49 

answered 1 .67 years. These are the age groups that the AAO have primarily 

focused on with their advertising campaign.[14] 

This study also looked at how patients would recognize providers as authorities 

in the field by having a Master's degree and ABO certification. The Master's 

degree was not perceived by many perspective patients preferentially with 

patients only preferring provider #2 to provider #1 by 0.21. Adding a Master's 

degree to the ABO certification (provider #4) only increased preference by 0.38 

when comparing provider #3 to provider #4. Some answers by those surveyed 

as to why they choose their selections for providers #2 and #4 were: "An MS can 

be in anything," "Not so much difference - only initials behind. DMD - Since I 

don't know what it stands for it doesn't really affect me," "What does MS mean. I 

would say that the more credentials the better but as a BSN I do not know what 

MS means. Unable to answer. Sorry." 

The most preferred provider was the orthodontists with the most credentials, 

provider #4 with a mean of 4.01. This was 1.01 higher than the orthodontists 

without any extra education/certifications, provider #1. It was interesting that 
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even though the overall mean was lower for provider #5 (3.82), comparing 

provider #5 to provider #4 showed preference for provider #5 by 0.22. This 

difference however wasn't statistically significant. Provider #5 was the general 

dentist providing orthodontics with certification through the National Board of 

Orthodontics. These results support the AAO's research that patients do not 

have a problem seeing their general dentist for their orthodontic treatment. 

There was also no significant difference between provider #3 (the orthodontist 

with ABO certification) and provider #5. Even though those surveyed perceived 

board certification preferentially, they didn't recognize the difference between an 

organization that certifies only orthodontic specialist and one that is for general 

dentists. This was expressed well by the participant that answered, "National 

board certified maybe as a teacher. National board sounds better to me than 

American Board, although they may be the same." 

The results of the validity data were very weak. Ten surveys were planned to be 

passed out twice at the two consecutive appointments (about 4-6 week intervals). 

Only 4 of those initially surveyed where present to participate in the survey the 

second time. The patient either failed their appointment or a different parent 

brought the patient to the second appointment. Previous studies examining 

reliability by using the VAS reported a range of ICC values from 0.56 to 0.99, and 

the most results from this study (ICC of .654-1.0) fell within the range reported in 

these previous studies.[26] Only provider #4 had low ICC due to missing data 

for 2 of the surveys. The eee for all the questions that were able to be tabulated 

also closely followed the line. 
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A. Summary: 

CHAPTER V 

CONCLUSIONS 

The aims of this paper were to determine if the patients or parents of patients at 

the University of Louisville orthodontic clinic were aware of the correct education 

levels for general dentists and orthodontists. The study also looked at if there 

was a perceived preference for an orthodontist with an increasing number of 

credentials/certifications or a general dentist with an orthodontic certification for 

providing orthodontic treatment. This study was able to determine that the 

surveyed population was accurate in their assessment of education levels for 

orthodontists and general dentists. The population had the strongest preference 

for the orthodontist with the most credentials, especially ABO certification. A 

Master's degree was not understood by those surveyed very well and didn't 

exhibit much preference. This population would also likely see a general dentist 

for their orthodontic treatment needs. 

B. Conclusions: 

Possibly through the AAO's effort the sample population is aware of the 

difference in education levels between orthodontist and general dentists. 

Orthodontists that advertise their extra education/credentials may by 

preferentially viewed by prospective patients. ABO certification may be a 
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worthwhile pursuit to attract new patients. Advertising a Master's degree by itself 

may be viewed preferentially by patients. Orthodontics is at a crossroads and 

will have to compete directly with general dentist for future orthodontic patients. 

Orthodontics as a specialty must strive to educate the public about ways they are 

different than general dentists other than just of extra education. 

This study had several weaknesses that could be corrected in future studies. 

There was only one population surveyed. Surveying a population of private 

practice patients or parent's of pediatric dentistry patients would allow for 

comparisons to the currently surveyed population. Many of the surveys weren't 

completely filled out. This could be corrected by using a computerized survey, 

more clear survey directions, someone checking surveys as they are handed in, 

or having a significantly increased number of surveys and being able to discard 

incomplete surveys. 

There could have also been incorporated bias for the providers at the end of the 

survey. This could be corrected by randomizing the order of providers for the 

second question of the survey. 

The validity data could have been more accurately collected. The number of 

surveys handed out twice was too low and the timeframe between surveys was 

too long. A larger group of participants could have been mailed another survey a 

week later or asked to go online and fill out an electronic survey a week after the 

first survey. 

Future studies could correct these problems and look at other population groups. 
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