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ABSTRACT 

 As the national economy has declined over the past few years, the majority of 

orthodontic practices have suffered.  While most orthodontic practices have 

experienced a decline in patient starts, there remains a select few who have managed 

to maintain their practice growth despite difficult economic times.  It is unknown as 

to whether marketing techniques can give a practice the necessary competitive 

advantage to weather the current economy.  The objective of the survey was to extract 

information on the following topics: practice demographics, practice growth rate, 

aggressive and innovative marketing techniques used, tracking new patient referrals, 

and return on marketing investments. 

Two surveys were used in this study.  The first was an online survey intended 

for practicing orthodontists to fill out.  Out of the 99 Temple Orthodontic Alumni 

emailed, 57 Alumni began the survey and 49 completed it, giving a completion rate of 

86%.  The second was a paper survey for new patients.  Twenty-six (26) Temple 

Orthodontic Alumni out of the 96 contacted agreed to participate in the new patient 

survey.  Each participant was sent 120 surveys and asked to distribute them to all new 

patients over a period of 12 weeks.  Out of the 26 Alumni who agreed to participate, 

19 returned a total of 1,024 new patient surveys that were used in this study. 

Based on the result collected from the two surveys, the following conclusions 

were drawn: 



ii 

 

1. Solo, suburban practitioners have been affected the most by the difficult 

economy.  New graduates who have been in practice less than ten years appear 

to have had the most success. 

2. There is no magic marketing plan to guarantee practice success.   

3. Thriving practices have spent more money on extravagant external marketing 

methods while those experiencing the effect of the economy focused efforts on 

budget friendly methods such as internal marketing and marketing to the local 

general practitioners.    

4. Successful practices report much more confidence in their marketing return on 

investment than those whose practices experienced a decline in gross income.  

It is unknown how these practices are tracking their return on investment or, as 

the investigator suspects, their response is based on a hunch rather than 

collected data. 

5. New patients still report their general dentist as the primary referral source, 

followed by friends and family.  Despite this, marketing experts continue to 

push extravagant marketing ploys and social networking, even though there is 

no reportable return on investment.   
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CHAPTER 1 

 
INTRODUCTION 

 
A thorough understanding of marketing is important for the success of any 

business that provide consumers with products or services.  Orthodontic practices are 

small businesses that provide a service to their patients; a service that is often elective.  

Marketing has become increasingly necessary to attract new patients, retain existing 

patients, and expand a dental practice.  In an environment where there are many 

choices of practices for consumers, appropriately targeted and efficient marketing 

efforts may provide the competitive advantage.     

 In the past, more emphasis has been placed on internal marketing rather than 

external marketing techniques.  The literature shows an abundance of information 

regarding internal marketing advice whereas there is much less importance placed on 

external marketing methods.  External marketing efforts tend to be those that are 

more expansive, expensive, and aggressive.  In today’s competitive business 

environment, orthodontic practices need to concentrate on competing for consumers’ 

discretionary income more so than with each other.  They need to compete with all 

the other advertised products, such as the new hottest laptop or automobile, which 

patients may choose to spend their disposable income on rather than orthodontic 

treatment.  In such an environment, external marketing techniques may be more 

appropriate.  There is an abundance of information regarding marketing techniques 



2 

 

for orthodontists in journals, newsletters, and lecture circuits, but unfortunately, the 

majority of the advice presented is often anecdotal and lacks scientific support.  

 Given the current economic environment and the decline in orthodontic 

business, an effective marketing plan becomes critical.  The most recent JCO Practice 

Study reported the highest percentage of respondents with a decrease in practice in 

the number case starts and gross income than ever before.  This decrease has been 

observed as a glaring trend in the biennial studies since 2001.  Furthermore, growth 

lagged far behind what respondents projected in the 2007 study, indicating that many 

practices were unprepared for the extent of the recession.  For the first time, the 

majority of those respondents reporting a decline in business are expecting further 

decreases in the year to come (Keim et al., 2009).   

While most orthodontic practices are experiencing the negative effects of the 

economy, there remain those that continue to grow.  In the previous year, 30.8% of 

practices reported an increase in case starts and 38.4% reported an increase in gross 

income (Keim et al., 2009).  How these practices continue to succeed when so many 

other businesses are failing is not fully understood.  It has been proposed that those 

practices which are succeeding are the ones that have made best use of management 

and practice-building methods (Keim et al., 2009). 

 Many orthodontists accept marketing as a necessity in the current economic 

environment and spend significant amounts of resources promoting their practice.  

Any qualified or experienced CEO of a business would want to know the effects of 



3 

 

their marketing investment.  This can be very difficult to track and very often 

practices are implementing multiple public relations and marketing techniques 

simultaneously.  Which exposure, or combination of exposures, actually brings a new 

patient into the office is difficult to determine.  Without thorough knowledge of what 

is actually attracting new patients, it is very difficult to evaluate the effectiveness of 

marketing techniques used and the return seen. 

This study is designed to survey the orthodontic practices of Temple Alumni to 

extract the following information: practice growth rate, influence of location on 

practice growth, marketing strategies, and methods of tracking referrals.  This study 

will identify the effect of aggressive marketing techniques and practice location on 

growth. 
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CHAPTER 2 
 

REVIEW OF THE LITERATURE 
 

2.1 Definition of Marketing 
 

 The definition of marketing has changed many times throughout history.  

According to the American Marketing Association, the most recent definition of 

marketing is “the activity set of institutions and processes for creating, 

communicating, delivering, and exchanging offerings that have value for customers, 

clients, partners, and society at large” (www.marketingpower.com, 2008).  Marketing is 

about putting the consumer first, identifying their needs, and providing whatever is 

necessary to satisfy them, preferably for a profit (Delany, 1998).  Increasingly more 

health service providers, dentists, and orthodontists have turned to marketing 

techniques to improve public awareness, determine consumer need, and increase their 

personal business by convincing the consumer that the service they are providing can 

satisfy this need.   

 Other terms often used related to marketing include public relations, 

promotion, communications, and advertising.  Public relations (PR) gain an 

organization or individual exposure to their audiences using topics of public interest 

and news items that do not require direct payment.  PR can be used to build rapport 

with employees, customers, or the general public.  In orthodontics, public relations 

are often used in an attempt to influence attitudes, whereas marketing seeks to elicit 

behavior, such as increase case starts and referrals (Mindak, 1987).  Communication is 
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a process of transferring information from one entity to another.  Communication is 

usually a two-way process in which there is an exchange and progression of thoughts, 

feelings, or ideas towards a common goal.  Improved communications often leads to 

better rapport between individuals.  Establishing rapport between provider and 

consumer is key in the development of the doctor-patient relationship. 

 Promotion involves disseminating information about a product, brand, or 

company.  Promotion is an integral part of marketing and aims to increase public 

awareness.  Advertising, very similar to promotion, is a form of communication used 

to help sell products and services.  Advertising increases consumer exposure to a 

product or service and attempts to persuade potential customers to purchase or to 

consume a particular brand of product or service.  Advertising is often used in forms 

of mass media, such as television, newspapers, magazines, radio, or billboards.  

Marketing plans often contain aspects of both promotion and advertising in order to 

sell a product or service. 

2.2 History of Marketing 

2.2.1 Early Beginnings in Advertising 

One cannot understand where a field is going without a thorough 

understanding of where it began.  For this reason, it is necessary to review the 

evolution of marketing.  The term marketing that is used today is a modern concept.  

It was first used around 1910 to refer to what we today would call sales.  Marketing is 

a uniquely American developed concept that has since been adopted into other 
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languages (Thomas, 2005).  In 1905, the University of Pennsylvania was the first to 

offer a course in marketing, titled “The Marketing of Products.”  Three years later, 

Harvard Business School opened (EAA Timeline, 2008).  Marketing as a field of study 

began to spread nationwide and led to an increased interest in improving the methods 

in which information was disseminated to the public. 

As new forms of media were invented, advertising followed closely behind.  

Shortly after the beginning of radio broadcast, radio advertising began in 1922.  

Television advertising also began very shortly after its introduction to the public in 

1939 with the first recorded advertisement airing three years later in 1941.  

Telemarketing followed a decade later and took hold in the 1950s (EAA Timeline, 

2007).  The trend continued with computers and the invention of the internet.  As 

methods of communication improved, advertising continued to grow and expand into 

the available avenues.   

2.2.2 Beginning of Marketing 

The 1950s is considered the mark of the beginning of the “marketing era” in 

the United States.  During this time, America was still in the Industrial Age.  The 

prevailing mind-set emphasized the interests of the producer rather than the 

consumer.  Products were produced and then consumers were sought.  It was during 

this prosperous postwar period that the concept of the consumer developed (Thomas, 

2005).  The history of marketing can be broken down into three stages. 
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A wide variety of new products emerged during the postwar period.  This was 

stage one in marketing history and is often referred to as “product differentiation and 

consumer mentality” (Thomas, 2005).  Consumers demanded an array of goods and 

services.  They also had to be introduced to and educated about the variety of new 

products being manufactured.  Competition between marketers was a relatively new 

development.  With the increase in competition, it became necessary for once 

company to differentiate it’s product from the competitors’.  These developments 

caused a shift away from the previous seller’s market towards a buyer’s market.  

Consumer credit increased the degree of materialism and promoted the mind-set of 

“keeping up with the Joneses.”  The American dream that encouraged the 

advancement of each generation over the previous one was in full effect (Thomas, 

2005).   

Stage two marked the emerging role of the sale representative.  As competition 

increased in most industries following World War II, regional monopolies 

disintegrated.  The last third of the twentieth century was characterized by great 

emphasis on sales.  Sales representatives served as a bridge between the production 

economy and the service economy as they developed and maintained relationships 

(Thomas, 2005).Previously, these relationships between the seller and the consumer 

were not valued.      

The final stage in the evolution of the marketing field focused on providing the 

consumer with services.  Service industries tend to be more market driven, therefore 
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these industries became much more interested in determining what consumers 

wanted.  Market research began as a way to evaluate consumer needs and desires.  

Professional marketers also emerged in order to exploit those desires (Thomas, 2005).  

There are considerable differences when marketing services rather than products, 

therefore a new mind-set and promotional approach had to be developed.   

2.2.3 Healthcare Marketing 

 Healthcare adopted marketing approaches well after most other industries.  

Before the 1980s, marketing efforts were absent from the functions of most 

healthcare providers, although pharmaceutical companies and health-plans had 

previously engaged in marketing activities as early as the 1950s (Thomas, 2005).  The 

primary sales forces that existed were from pharmaceutical companies and insurance 

plans soliciting physicians.   Healthcare providers for the most part considered 

marketing to be inappropriate and even unethical.   

 The precursors to marketing were in place in many hospitals and health 

organizations.  Well established public relations and communication functions existed 

and were involved with informal marketing activities to a certain extent (Thomas, 

2005).  Generally, patients did not choose hospitals directly but were referred by their 

physicians.  The informal marketing taking place was through printed media.  

Healthcare organizations communicated to the community through reports, 

brochures, and publications.  Through a series of stages, low-budget PR departments 
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slowly began to be replaced by multimillion dollar marketing programs (Thomas, 

2005).   

It was during the 1970s that legal restrictions on marketing were loosened.  

Official recognition of marketing by healthcare organizations occurred in 1977 at the 

American Hospital Association conference and the movement was given impetus by 

rulings that allowed healthcare providers to advertise (Thomas, 2005).  Many hospitals 

began mass advertising strategies to promote their programs, including billboard 

displays, television commercials, and radio broadcasts.  Once it was recognized that 

patients had a role in choosing where to receive their healthcare, the top priority for 

many healthcare providers became to acquire as many patients as possible.   

Healthcare marketing flourished during 1980s as the market became a buyer’s 

rather than a seller’s market.  Employers and consumers were becoming the 

purchasers of healthcare and the physician’s role as a referral was diminishing.  In 

1983, hospitals spent $50 million on advertising; by 1986 that figure had risen to $500 

million (Thomas, 2005).  Hospital advertising proliferated and was fueled by 

increasing competition.   

 Although marketing is a great deal more than advertising, the perception of 

marketing as advertising had a serious negative effect on healthcare marketing.  Many 

professionals and consumers found hospital advertising distasteful.  Reckless 

advertising in the late 1970s and early 1980s discredited marketing by the late 1980s 
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(Thomas, 2005).  Marketing budgets began to be cut and resistance developed 

towards marketing efforts. 

 The 1990s represented a turning point in developing a real marketing 

perspective in healthcare with a more balanced approach (Thomas, 2005).  The 

popularity of guest relations aided in the transformation of patient into consumer.  

Hospitals began to merge and huge organizations were formed that had more 

resources and sophisticated management.  Marketing techniques demanded more than 

advertising alone.  

Consumer research grew in importance.  The rise in healthcare media and the 

Internet combined to create a very informed consumer.  Pharmaceutical companies 

began to advertise directly to consumer, a development that made those in the 

healthcare field more aware of marketing than ever before.  Marketing research grew 

in importance due to the need for increased information on consumers and 

competitors. 

 A new generation of health professionals offered a more mature approach to 

marketing as the twentieth century drew to a close.  Once marketing was accepted as a 

necessary business function, healthcare organizations allowed marketers to expand 

their role.   
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2.3 Market Research 

2.3.1 “Four P’s” of Marketing 

 A successful marketing operation must begin with a well developed plan.  

There are four controllable variables that must be identified and are essential 

components of marketing.  These variables are referred to as the “four Ps” and 

include product, price, place, and promotion (Delany, 1998).  The “four P’s” are 

described below with regards to how they relate to healthcare marketing.   The 

first P, product, represents what healthcare providers are attempting to “sell” to 

consumers.  The product can be either a good, service, or idea.  In orthodontics, the 

product is a service.  It is more difficult to quantify a service and consumers evaluate 

them differently than other more tangible products.  The key to the product or service 

is that it should satisfy the consumer’s need, it should be functional, and it should be 

what the consumer expected to receive (Delany, 1998). 

 Price is what the product or service costs the consumer.  It is very important 

for price to be set correctly.  The service should always be represented as having high 

value.  Cheaper is not better.  One of the main tenets of marketing is that consumers 

are often prepared to pay a slightly higher price for something that really works for 

them and delivers what was promised (Delany, 1998).  Price is heavily influenced by 

economic conditions and competition. 

 The third P, place, represents the manner in which goods or services are 

distributed to consumers.  The service should be available where consumers find it 
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most convenient to obtain.  Place includes both location and hours that the service 

can be accessed.  Place factors can either enhance or diminish a product or services 

worth (Thomas, 2005).  For example, one office may be located conveniently near 

major highways, run efficiently, on time, and have a professional and caring 

atmosphere, all of which help to promote their services.  On the other hand, another 

office may be difficult to contact, routinely run behind schedule, and be located in a 

more desolate area, causing the value of the service to be less.   

 Promotion is the final aspect of the four P marketing mix.  Promotion is used 

to send a message about the service or product to customers (Delany, 1998).  For 

many people, promotion historically meant advertising, but promotion covers all 

forms of marketing communication including advertising, sales, and public relations.  

All forms of marketing communication in healthcare seem to be increasing, 

particularly direct-to-consumer marketing.  The four P’s described above have long 

been part of developing a marketing strategy in industries and are being increasingly 

considered in healthcare marketing.  They are just one of many concepts that can be 

used to develop a marketing plan. 

2.3.2 SWOT Analysis 

 The SWOT analysis is used to determine an appropriate strategy to marketing.  

Like the “Four P’s”, the SWOT analysis is another form of market research that helps 

one to formulate an effective marketing plan.  The SWOT analysis examines a 

particular market, organization, or product and determines the strengths, weaknesses, 
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opportunities and threats.  The SWOT analysis includes information regarding the 

size of the market, the market share of a practice, and its position in comparison to 

competitors (Delany, 1998).  A survey to existing customers regarding cost, 

availability, and quality is a good way to determine practice strengths and weaknesses.  

Dr. Ali Husain, a part-time faculty member in Temple’s Department of Orthodontics, 

has used the SWOT Analysis to determine staff strength and weaknesses in order to 

position them best in the practice.    

 The assessment of the strengths of the organization will indicate the attributes 

on which should be capitalized.  Weaknesses indicate aspects which need improved 

upon or minimized.  Threats should be neutralized.  Finally, opportunities should be 

developed and exploited as much as possible.  Of the four dimensions, identifying 

opportunities may be the most valuable.  Based on the results provided by market 

research and SWOT analysis, a more effective and efficient marketing plan can be 

developed. 

2.4 Developing a Marketing Plan 

 There is a clear distinction between the corporate world and the private 

orthodontic office.  O’Neil argues that recently graduated orthodontists are usually 

greatly underprepared to take on the management responsibilities of running a 

business.   Instead, these roles are accepted out of necessity and by default.  Because 

of this, orthodontic marketing plans tend to be incomplete and disorganized; destined 

for failure (2003).  Due to the great variety of didactic requirements and 
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extracurricular activities in orthodontic graduate programs, this is a difficult 

generalization to substantiate.   

A well-designed marketing plan must meet four criteria.  First, the plan must be 

in writing so it can be analyzed, implemented and reviewed over time.  A 2004 survey 

showed that only 16% of the doctors surveyed had a written marketing plan, while 

84% did not (McGill, 2003 and McGill, 2004).  A plan should also delineate marketing 

strategies and related action steps necessary to implement them.  Specific dates for 

duties to be completed should be set and written on a calendar with duties delegated 

to certain staff.  Finally, the plan must be supported by a financial commitment.   

In order to determine a financial budget, it has been recommended that for a 

doctor operating at 100% capacity, 1% of total collections should be dedicated to 

marketing efforts.  Those operating at 90-99% capacity should dedicate 1-2% of 

collections to marketing.  Finally, practices operating at 80-89% of capacity may need 

to set aside 3-4%, or more, of practice gross collections in order to see desired 

marketing results (McGill, 2003 and McGill, 2004). 

Mindak recommended a different approach to determining “how much a new 

patient is worth,” not only as a patient but as a referral source.  Using simple 

arithmetic, for the moderate income orthodontist (gross income of $275,978 in 1984), 

each new patient would generate a new annual income of $512.  This is based on an 

average child fee of $2,329, divided by the average treatment time of 2 years, minus 

56% overhead.  Then add $179.20, which is the 34% likelihood of a referral, and the 
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new patient is worth $686.58 (1987).  If one were willing to pay 10% of that worth, or 

$68, for each case start, a promotional budget would be $10,200 for 150 case starts a 

year, much higher than the 1% of gross commonly recommended.   

  Lack of demonstrable correlation between dollar amount spent on marketing 

and net profit could imply that marketing dollars are not spent efficiently (Hughes et 

al., 1996).  Misguided marketing occurs when you fail to know or pay attention to the 

demographic and psychological profiles of your patients (Manji, 1993).  Based on a 

survey conducted by the AAO, the target audiences for orthodontic services are 

mothers with children between the ages of five and seven.  These consumers were 

surveyed to be Internet savvy, college educated, and had an average annual household 

income greater than $50,000 (Edwards et al., 2008).  All of the above factors must be 

taken into account when developing an efficient and rewarding marketing plan. 

 The method of developing an effective marketing plan is not a static entity, but 

rather evolves with time.  The manners in which growing practices are dealing with 

the challenges of an oppressed economy are not well documented.  Once identified, 

these strategies may prove to be very different than and unrelated to previously 

accepted conventional marketing wisdom.   

2.5 Brands and Branding 

  It has been estimated that Americans are subjected to more than 2,000 

marketing messages per day (O’Neil, 1995).  Consumer response is to block out most 

of the messages.  In order to be recognized, one must create an identity that causes a 
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product or service to stand out from the others.  A brand is a name, symbol, or other 

identifier that marks a seller’s goods or services and differentiates them from similar 

goods or services offered by competitors (Thomas, 2005).  For example, when a child 

has a cut, they ask for a Band-Aid, not an adhesive bandage.  Likewise, when someone 

needs to clean their ears, they use a Q-Tip, not a cotton swab.  These are both 

examples of branding and how effective it can be as a marketing technique.   

  In healthcare, instead of branding, it is often called positioning.   Positioning 

and branding share many similar goals.  It is important for doctors to market their 

abilities and find a niche rather than trying to out–do other orthodontists.  As 

suggested by Waugh in a recent publication of the AAO Bulletin, “find something 

that is unique to yourself in your area.  Then, be true to it.  It’s the only thing that will 

last.  Since marketing is a repeat venture, pick something that comes naturally to you 

that you enjoy” (April 2009).  

First, a position should be unique, as suggested above by Waugh.  Second, the 

position must have a value to patients, referral sources, or preferably both.  Clinicians 

must be cautious about using reduced fees as a primary means of differentiation; fee 

level is one of the ways that consumers judge quality.  Once a doctor has determined 

their niche or position, it must be claimed.  Visual consistency is important when 

designing materials.  Presentations, media releases, publications, and launching a 

word-of-mouth campaign will all help to heighten visibility (O’Neil, 1995).    
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2.6 Orthodontic Marketing Strategies 

 According to a study determining the defining characteristics of financially 

successful orthodontists by Coats et al., successful practitioners allow their practices 

to grow if it will increase net income, believe in careful overhead control, emphasize 

staff competence in practice success, and believe in marketing (2000). Marketing 

efforts by orthodontic practices continue to increase.  This is due to the perception of 

most orthodontists that competition is increasing.   

One survey found that 55% of new patients were doctor referred, 38% were 

patient referred, and the remaining 7% came from sources such as insurance plans, 

direct mail, and other forms of advertising (McGill, 2002).  A recent Journal of Clinical 

Orthodontics survey showed very similar results with general dentist referrals accounting 

for an average of 55% of new patients and patient referrals accounting for 38% of 

patients (Schulman et al., 2009). It is very interesting to note that during a seven year 

period, these numbers have remained essentially the same.   

 The JCO Orthodontic Practice Study has reported lower numbers on average.  

Unlike the above studies, the JCO study reports medians rather than means.  The 

most recent study reported a decrease in referrals from dentists, with this year being 

the record low at 43% of referrals.  These studies have also been reporting a steady 

incline in patient referrals, this year reaching 35% (Keim et al., 2009).  This number is 

lower than those presented in the McGill and Schulman studies, but is higher than 
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reported previously by JCO.  These results support the trend that referrals from 

general dentists are decreasing while patient referrals appear to continue to increase.   

The practices with the lowest and highest annual gross income have been 

shown to be the most likely to advertise.  Newer practitioners are also more likely to 

advertise aggressively because they cannot afford the luxury of the more passive 

approaches taken by established practices with an existing referral base (Becker et al., 

1990).  Marketing in orthodontics is often categorized as either internal or external 

marketing. 

2.6.1 Internal Marketing 

 Internal marketing is comprised of treatment presentation, patient recall, and 

referral programs.  Patients have reported dentist referral, former patient referral, 

reputation among professionals, caring attitude, and friend or neighbor referral as the 

most influential factors in selecting an orthodontist (Walley et al., 1999).  Most 

orthodontists spend the majority of their time and efforts on internal marketing 

techniques which aim to influence the above factors.  According to Manji, internal 

marketing efforts have been shown to yield the highest results (1993).  

2.6.1.1 Office 

Providing a convenient, clean, professional, and comfortable environment for 

patients to receive treatment is one very basic way of internal promotion. Punctuality 

in patient scheduling and care is important to show courtesy to others.  As a rule of 

thumb, every effort should be made to schedule a new patient calling for an 
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appointment within two weeks of initial contact.  It is also advised that a welcoming 

letter be sent out the day after the initial appointment is scheduled with a brochure 

providing information about the practice and its mission statement.  Another 

recommended practice building technique is for doctors to contact patients after 

particularly difficult appointments, such as extractions or appliance delivery.   Keeping 

families informed about treatment progress and paying prompt attention to 

emergencies are all cost-effective ways that create an atmosphere in which a practice 

can grow (Wilson, 1986, Dischinger, 1991, and Farran, 1997).   

2.6.1.2 Local Dentists 

Gifts are a very common way many orthodontists show appreciation to referral 

sources.  Thank you notes, holiday baskets, magazine subscriptions, event tickets, and 

dinners are just some of the most common ways orthodontists have shown their 

appreciation over the years to their referring dentists.  More often, doctors are actively 

seeking referrals from the staff members of referring doctors, particularly targeting 

hygienists thorough CE courses and luncheons.  As these techniques become more 

common, however, it becomes more difficult to distinguish oneself from all the other 

practices using the same techniques.  Building relationships with referral sources is of 

key importance in order to differentiate oneself.   

 Developing relationships with local referring dentists can cost nothing to the 

orthodontist but time.  Dentists are often looking for sincere, trustworthy 

professionals who will take care of their patients.  Sharing digital photography and 
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promoting open communication throughout the course of treatment of shared 

patients is just one of many ways to show a referring dentist that a practitioner has the 

patients’ best interest at heart.   

Another way to promote camaraderie is to host a study group.  Study groups 

not only build good referral relationships, but also contribute the member dentists’ 

success and their patients’ dental health through education (Mayerson, 1996).  The 

study group meetings give the orthodontist an opportunity to differentiate themselves 

from others in treatment methods and quality of care.  The goal is to have the general 

practitioners see true value in associating with you and your practice.   

2.6.1.3 Other Referral Sources 

 Fellow dentists are not the only medical referral sources.  Pediatricians and 

other medical doctors are potential patient referral sources that are often overlooked.  

Sending out educational pamphlets and business cards can help create awareness 

about the relationship between proper occlusion, nutrition, growth, and development.   

Treating MDs, their families, and staff at a discount is another way to reach out to this 

often overlooked population.  If an orthodontist has a particular interest in treating 

TMJ patients, contacting local chiropractors and physical therapists may prove 

beneficial.  Setting up a mutual referral base with allergists, ENT physicians, plastic 

surgeons, dieticians, spas, and beauty salons are also all options (Bellavia, 1986).  

School nurses and teachers are also potential referral sources that are often neglected.   
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2.6.1.4 Staff 

 A practice’s staff is its most important asset.  Quality of staff, including 

selection and training, is paramount.  The receptionists and chairside assistants have 

the most patient contact in the typical orthodontic office and therefore they can be 

very influential.  Motivation of staff is often increased by implementing a reward 

based system, holding regular staff meetings, and encouraging open communication 

(Shia, 1986, Bonner, 1988, and Mayerson, 1996).  Sylvester recommends rewarding 

superior team performance rather than individual performance, stating that this has 

yielded exceptional results in non-Western cultures and business environments (1993). 

 Creating a genuine feeling of pride in the office, on both part of the doctor and 

staff, creates a sort of magnetic field that attracts both patients and referring dentists.   

Staff should be aware that their success is dependent on the success of the practice, 

therefore they should be as actively involved in promoting the practice as the doctor 

(Ouellette, 1978).  Staff can help with many marketing efforts, such as building 

rapport with referral sources, attending high school job fairs, and organizing 

informational lunches.  Giving staff members specific goals and duties associated with 

promoting the practice helps to create a sense of pride and ownership. 

    2.6.1.5 Patient Referrals 

During the course of treatment, there are many opportunities for the doctor 

and the staff to actively ask patients for referrals.  Many feel uncomfortable doing this, 

but it has been shown to be very effective and once a system is set up, an 
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orthodontist’s practice can be asking a half-dozen patients for referrals on any given 

day.  Rewarding patients for referrals is also a beneficial practice.  

A 2004 survey showed only 65% of respondents had some sort of program in 

place to reward patient referrals (McGill).  The most common reward for patient 

referrals was a thank you note from the doctor, followed by gift certificates, credit off 

of the patient’s bill, cookies, wine, flowers, coffee mugs, electric toothbrushes, lottery 

tickets, and movie tickets (McGill, 2004).  Similar to using rewards to encourage 

patient referrals is implementing patient appreciation techniques.   

Using a patient satisfaction survey to determine what aspects of the practice 

need attention and improvement shows patients that the doctor cares about them 

enough to seek out their advice.  The downside of a patient satisfaction survey is that 

when it is implemented, patients will expect improvements to follow, so a practitioner 

must be prepared to make them (McGill, 2009). 

Providing excellent communication and information to patients and potential 

patients in the waiting room about available services enhance a practice’s reputation 

and increase the likelihood of new patients from those already in the office (Sarver, 

1993, Farran, 1997, and White, 1992).  Videoimaging, photographs, demonstration 

models, and playing informative and promotional DVDs are all ways to increase 

patient communication.   
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2.6.1.6 Treatment Coordinators 

Many orthodontic practices make an adequate number of contacts, but fail to 

convert them to case starts.  A study published in the JCO reported that there has 

been an increase in treatment acceptance (conversion rate) due to increased training 

of treatment coordinators and more flexible payment arrangements (Schulman, 2009).  

Conversion rates have ranged from 38 to 62%, in a successful practice, however, 70% 

of initial examinations and 85% of case presentation should ideally result in treatment 

(Drake, 1992).  In larger, very busy offices, this is often the job of a treatment 

coordinator, or TC.   

The treatment coordinator should act as the patient and parents’ friend.  Their 

job description may also include helping to build rapport with referral sources.  

Finding the right TC is very important.  Drake recommends a “warm, vivacious, 

professional, self-confident person between the ages of 25 and 45 with excellent 

communication skills.  Possibly, what is most important is that the TC believes in the 

value of orthodontics” (1992).  The presence of a TC allows the doctor time during 

case presentation to be reduced from 30-45 minutes to 10-15 minutes without 

affecting the quality of the relationships.  Dischinger recommends a follow-up letter 

be sent by the doctor to the potential patient and dentist describing the orthodontic 

problem, treatment goals, how those goals will be achieved, and the fee in order to 

avoid any confusion after the consultation (1991).   
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2.6.1.7 Community 

Becoming established in the community is just one way to increase public 

relations.  An excellent method to reach a significant quantity of people is to 

volunteer to speak at clubs, churches, career days, and fairs at schools (Ouellette, 

1978).  Giving back to the community by sponsoring local sports teams, donating to 

charitable causes, and participating on governing boards demonstrates leadership and 

elicits respect.  As a professional, it is part of the dentist’s responsibility to be a leader 

and role model in their community.  By default, the practice benefits from increased 

community exposure and support.  On the other hand, if a doctor fails to meet the 

expectations of the community and disappoints, the practice may suffer. 

2.6.1.8 Newsletters 

 Although many have rated newsletters only as fair as far as a practice-building 

technique, they are still regarded as an effective way to communicate with patients, 

parents, referral sources, and to publicize the work of the practice in the community 

(Vogels, 1994).  In 1994, about 17% of U.S. orthodontists distributed a practice 

newsletter.  In the JCO’s 2009 study, 21% of practices use a newsletter (Keim et al.).  

If the newsletter is to be an effective marketing tool, the distribution should be as 

wide as reasonably possible.  The cost of mailing 3,000 newsletters, for example, is 

not significantly greater than mailing 2,000. The goal is to reach as many potential 

patients as possible. 

 



25 

 

2.6.1.9 Practice Websites and the Internet 

As more potential patients turn to the Internet for information regarding dental 

services, it becomes increasingly important for a practice to be accurately represented 

on a professional website.  A website should be provide information regarding 

treatment benefits, practice location, hours and services, doctor and staff biographic 

information, payment options, and scheduling (McGill, 2004 ).  This information 

must be accurate and updated often, otherwise it may have the reverse of the desired 

effect and deter potential patients.   

The Internet possesses a whole realm of marketing opportunities that are just 

beginning to be explored.  News releases, blogs, podcasting, YouTube, viral 

marketing, and online media reach consumers directly.  Social networking through 

Facebook, Twitter, and My Space are quickly increasing in popularity.  The Web has 

opened a tremendous opportunity to reach niche consumers with targeted messages 

that cost a fraction of what traditional advertising cost.  The means to market an 

orthodontic office using the above techniques are available and ready; it is only a 

matter of time before they are routinely utilized.  How to best use social networking 

avenues efficiently and effectively is yet to be determined.   

2.6.2 External Marketing 

While internal marketing consists of methods by which a practice pleases 

existing patients to lock in loyalty and build referrals, external marketing consists of 

strategies used to attract new patients (Ferran, 1997).  One study found that among 
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third and fourth graders, there was an 8-9% demand for orthodontics, whereas the 

need averaged between 42-44% (Wheeler, 1994).  It would therefore be prudent to 

motivate a sense of demand into the large percentage of potential patients who are 

unaware of their need for treatment.  External marketing is growing in importance, 

especially for specialists.  It has been estimated that 50% of Americans do not visit the 

dentist regularly; therefore these patients cannot be doctor-referred (McGill, 2003 and 

McGill, 2004).  This large percentage of potential patients must be reached using 

different methods.   

According to the 2009 JCO Practice Study, 22.6% of American orthodontists 

advertised in local newspapers, 17.9% used direct mail promotions, 7.1% advertised 

on local radio, and 5.5% used television for advertising (Keim et al.).  All of these 

numbers had decreased somewhere between .8% and 3.4% since the 2007 study.  

Advertising campaigns must be implemented tactfully in order to maximize their 

effectiveness.  Without continuity, advertisements cannot be expected to produce 

results.  It takes at least six or seven exposures for an impression to form in the 

average person’s memory, so running a series of advertisements is recommended 

(Ascher, 1988).   

Some practitioners feel as though advertising diminishes the publics’ respect 

for the profession.  According to a survey conducted in 2008, consumers did not 

report that this is the case.  The majority of respondents (76 to 86% depending in the 

advertising modality) reported feeling that orthodontists who advertise through radio, 
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television, newspapers, direct mail, and billboards offer better or equal quality of care 

than those who do not (Edwards et al.).  Overall, newspaper, magazine, and direct 

mail were viewed more favorably than radio, television, or billboard advertising.  This 

could possibly be due to the more intrusive nature of broadcast media when 

compared with print media.  The general public as a whole tend to have a more 

positive view towards dental marketing than fellow healthcare practitioners.  

Consumers stated that advertising by dentists allowed them to feel as though they 

could make more informed choices (Majewski et al., 1984 and Becker et al., 1990).     

The yellow pages and telephone directories are almost always implemented as a 

very basic and minimal form of marketing.  If a community has a local directory, 

placing an ad in there is often more beneficial than the city yellow pages because most 

people will chose a practice within a 5-mile radius of their home (Ascher, 1988).   

Newspapers are also distributed to a local market and therefore lend themselves to 

timely advertising.   

Magazines have specific target audiences.  This enables a marketer to target a 

specific sex, income, or special interest group.  Nationally published magazines would 

not be a sound choice for advertising, but regional editions can be very beneficial.  

Two other advantages to marketing in magazines is that their readers are typically 

upscale consumers and magazines have a substantial pass-along quality.  The average 

magazine has 4.6 readers per copy (Ascher, 1988).  Similar to newspapers, there are 

often discounts for ads run multiple times.   
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Radio’s strength is that it is everywhere.  When choosing a station to run an ad 

on, it is important to consider the listeners it attracts.  Also, when running a radio ad it 

is beneficial to record the ad rather than having the announcer merely read it.  The 

average 60-second commercial is recommended to have no more than 130 words and 

it should get a message of personal benefit across (Ascher, 1988).  The name of the 

doctor or practice must be mentioned several times during the broadcast in order to 

make an impression on the listener.  It takes a while to build up awareness in radio, so 

commercials are usually purchased in packages of six, 12, or 18 spots per station.  The 

most popular times for the commercial to be aired to reach the maximum amount of 

listeners is between the hours of 5 and 10 AM or 3 and 7 PM (Ascher, 1988). 

Almost 99% of American homes have televisions that are watched an average 

of six hours per day, but due to cost, advertising on television may be unsuitable for 

dentists or orthodontists (Ascher, 1988).  Not only is television a very expensive 

medium to advertise on, but the targeted audience demographically is often much too 

broad.   

On the other hand, many dentists have found direct mail to be a very cost-

effective means of reaching a target audience.  It is not difficult to buy mailing lists 

that cover a specific zip code or area.  One great advantage to direct mail is that it is 

read at a time in which there are few other distractions; there are certainly no other 

ads on the same page competing for the consumer’s eye (Ascher, 1988).  When the 
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mailing is printed on something the consumer can keep, such as a notepad or magnet, 

it is particularly beneficial.   

Orthodontists are treating less than one fifth of the population who can benefit 

from orthodontic services. There is great potential for income and growth 

(Oppenhuizen, 1997).  There tends to be a higher monetary cost for the practitioner 

implementing external marketing techniques, especially when forms of mass media are 

used, but the cost of not using them may be even greater.  Any reasonable means of 

communication that educates and motivates new patients into the office is an 

acceptable promotional strategy during this difficult economic period.   

The American Association of Orthodontics, as well as many state run 

orthodontic associations, has begun to launch advertising campaigns in an effort to 

raise national awareness.  These campaigns are meant to educate the public about 

orthodontics and the difference between obtaining treatment from an orthodontist 

rather than a general practitioner.  Large associations can afford the expense of mass 

marketing efforts and in return, members hope to reap the benefits.   

2.7 Ethical Considerations of Marketing 

In the past, professional organizations have imposed codes on their members 

severely restricting their ability to promote themselves, deeming advertising and 

marketing unethical conduct.  In 1977, the US Supreme Court in Bates v The State Bar 

of Arizona (433 US 350,384) ruled that the restraints on advertising by professionals 

violated the right to free speech protected under the First Amendment of the 
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Constitution.  The Federal Trade Commission also sought to prohibit professional 

associations from restricting advertising, arguing that consumers should not be 

deprived of the free flow of information (Edwards et al, 2008, Shia, 1986, and Becker 

et al., 1990).   

The American Dental Association amended its code in 1979 to remove 

restrictions on advertising.  Individual letters were sent directly to every ADA 

member and prospective member stating that the solicitation of patients through 

advertising is not considered unethical or improper and that any ruling to the contrary 

by any dental society shall be deemed in conflict with ADA policy (Mahlman, 1979).  

Since the above ruling, advertising has been here to stay and the issue now is not how 

ethical is advertising, but rather how the quality of advertising can be controlled to 

enhance the image of dentistry. 

Professional associations may use their disciplinary processes to enforce 

reasonable codes of conduct pertaining to advertising (Sfrikas, 2002).  Practicing a 

profession is not a right.  One is granted a license to do so by the state to better serve 

and protect the public (Jerrold, 1997).  For orthodontists, the AAO is the governing 

body that states in its code of ethics that members may not do, say, or write anything 

that may have the potential to mislead or deceive the public in any way whatsoever.  

There is an issue of public trust at stake and the watchdogs are our governing boards 

and licensing agencies (Jerrold, 1997).  According to Turpin, any claim made must be 
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based on fact.  Proof consists of two acceptable researched articles published in a 

refereed journal (2007). 

Colleagues, especially competitors, pay close attention to the marketing 

activities of fellow dentists and orthodontists.  Many practitioners fear the move to 

bring marketing and mass production into the field of healthcare, concerned that 

orthodontics will be turned into a commodity rather than a service with the patient as 

the bottom line (Issacson, 2003).  There is a fine line between being admired and 

abhorred.  The best way to avoid the pitfalls of misguided marketing is to know your 

provincial association’s guidelines and regulations and stick to them.  The last thing a 

practitioner wants to do is launch a marketing campaign that could degrade them or 

their profession.  
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CHAPTER 3 

 

AIM OF THE INVESTIGATION 

 

The purpose of this study is to survey the private orthodontic practices of 

Temple University Alumni to investigate aggressive marketing techniques used and 

their effects.  Temple Alumni were chosen because they are our friends, and 

therefore, due to camaraderie, more likely to respond.   

As the national economy has declined over the past few years, the majority of 

orthodontic practices have suffered.  While most orthodontic practices have 

experienced a decline in patient starts, there remains a select few who have managed 

to maintain their practice growth despite difficult economic times.  The objective of 

the survey is to extract information on the following topics: 

• Practice demographics 

• Practice growth rate 

• Aggressive and innovative marketing techniques used 

• Tracking referrals 

• Return on investment after implementing new marketing techniques 

 

It is expected that one, few, or all are instrumental in the growth of an orthodontic 

practice in a difficult economy. 
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CHAPTER 4 

 

MATERIALS AND METHODS 

 

4.1 The Instrument 

Two surveys were used in this study.  The first was an online survey intended 

for practicing orthodontists to fill out.  The second was a paper survey for new 

patients.   

Online Survey 

The first survey was created using Survey Monkey, an online survey instrument 

which provides Secure Sockets Layer (SSL) encryption to comply with privacy and 

security requirements.  The survey did not contain any identifiers, and therefore 

responses were completely voluntary and anonymous.  This survey consisted of 38 

questions and was divided into the six sections listed below: 

1. Practice Demographics 

2. External Marketing Methods 

3. Internal Marketing Methods 

4. Referral Sources 

5. Social Networking 

6. Summary 

The online survey was designed to extract information on practice demographics and 

marketing techniques, particularly aggressive or innovative marketing techniques.  An 
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initial contact email with a link to the survey was sent out in order to explain the study 

and request participation.  This was followed up with a reminder two weeks later in an 

attempt to increase the number of responses by reiterating the importance of 

participation. 

New Patient Survey 

 The second survey was mailed out to Temple Alumni whom had previously 

agreed to participate in the study after an initial contact letter.  A cover letter was sent 

with the packet of surveys in order to clarify the study with detailed instructions on 

how the surveys were to be distributed; as well as, thanking all participants.   

This second survey was intended to extract information from new patients.  It 

was sent out in duplicate so that both the investigators and each participating practice 

could benefit from the collected responses.  Each practice was mailed 120 surveys, 

based on the estimate that very few practices would see more than 60 new patients 

per month.  These surveys asked new patients to check off from a list all of the ways 

they heard about the practice.  The objective of the survey was to collect information 

on what brings a new patient into an office as well as the number of exposures a 

patient has to a practice before committing to the first appointment.   

Eight weeks after the surveys were mailed, prepaid and addressed envelopes 

were sent out to participating practices in which the completed new patient surveys 

could conveniently be returned.  The new patient questionnaires were not labeled to 

keep the patient and practice identification anonymous. 
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4.2 The Sample  

Online Survey 

The online survey was initially emailed to 136 Temple Orthodontic Alumni.  

These emails were obtained by cross referencing alumni contact information the 

department routinely collects with the latest AAO Member Directory.  Of the 136 

emails, 12 were rejected immediately by Survey Monkey.  These doctors had 

previously opted out from receiving any surveys.  Another 23 emails were returned 

due to invalid addresses and two Alumni responded back that they have retired from 

private practice and therefore were not eligible to participate.  Of the 136 Alumni 

initially contacted, 99 were considered to have been successfully contacted and invited 

to participate. 

 Of these 99 invited, 57 Alumni began the survey and 49 completed the survey.  

This gave a completion rate of 86% (and therefore a 14% dropout rate).  Not all of 

the questions were marked as required; therefore some questions were skipped by 

participants.   Information as to which questions were skipped was collected by the 

online instrument. 

 There was no mechanism available to follow-up on the eight respondents who 

dropped out, but it was made known to the investigator by a few respondents that 

they were having user difficulties with the website and therefore filled out page one 

several times before understanding how to progress to the rest of the survey.  These 

responses were saved by Survey Monkey as incomplete and it is unknown if other 
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participants had similar difficulties.   Therefore, the true number of drop-outs 

compared to those respondents were just having technical difficulty with the 

instrument is unknown and untraceable.   

New Patient Survey 

Initially, 96 Temple Orthodontic Alumni were invited to participate in the new 

patient questionnaire.  Only those Alumni for whom we had practice addresses were 

contacted.  Again, these addresses were obtained from departmental records and cross 

referenced with the AAO Member Directory.  Alumni were chosen based on the 

number of years that they have been in private practice, assuming they began 

practicing upon matriculation.  These 96 Alumni were selected from two groups; 61 

were “recent graduates” and 35 were “established practitioners.” The group of “recent 

graduates” included those who graduated between the years of 1996 to 2008 (2-14 

years in practice) and the “established practitioners” were graduates of the classes 

between the years of 1978 to 1988 (22-32 years in practice).   

Three of the 96 contact letters were returned due to incorrect addresses.  Of 

those 93 successfully contacted, 26 agreed to participate by responding back to the 

investigator via email or telephone.  Of the 26 participants, 21 were from the “recent 

graduate” group and five were “established practitioners.”  As stated above, 120 

surveys were sent to each of these 26 participating practices.   

Of the 26 practices that agreed to participate in the new patient surveys, 19 of 

these practices returned completed surveys.  Seven practices did not return any 
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surveys for reasons unknown.  Combined, the 19 practices gave a total of 1,024 new 

patient surveys that were used in the study. 

4.3 Statistical Analysis 

The data collected were analyzed using the Generalized Linear Model.  The 

Generalized Linear Model as introduced by Nelder and Wedderburn (1972) is 

specified by three components: 

1. The random component:  it identifies the probability distribution of the 

response variable; 

2. The systematic component: it specifies a linear function of explanatory 

variables that is used as a predictor; and 

3. The link: it describes the functional relationship between the systematic 

component and the expected value of the random component. 

The selected Generalized Linear Model for this analysis is: 

Ln[γij/(1- γij )] = θj - βi 

In the above formula γij is the cumulative probability, θj is the intercept, and βi 

is the treatment effect.   

The symbol N the number of categories, and M the number of treatments.  In 

this case j = 1, 2, …, N -1, and i = 1, 2, …, M.   

This Generalized Linear Model has the multinomial distribution as its random 

component, the product of a matrix (with fixed integer numbers) with the parameters 
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vector (containing the intercepts and treatment effects) as its systematic component, 

and the generalized logit as its link.   

Only contrasts among the treatments βi are estimable.  The usual convention is 

βM  = 0.  Positive values of βi represent a tendency towards the higher categories, while 

negative values indicate the reverse effect (Nelder, 1972). 
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CHAPTER 5 

RESULTS 

5.1 Overall Summary of Online Survey 

 The first five questions pertained to demographical information and were 

marked as mandatory responses.  Questions throughout the remainder of the survey 

could be skipped.  The “yes/no” questions (#5-34) were asked to determine what 

marketing techniques are used by the doctor.  It was specifically stated in the 

instructions to answer these questions based on what the practice has done during the 

most recent several years.  Questions #15, #25 and #35 solicited open responses.  

Question #36 asked specifically about the use of social networking avenues.  Finally, 

the last two questions inquired about areas of recent increased marketing investment 

and perceived return on investment.  The questions asked and the results are shown 

below in Table 1, with the exception of the questions that elicited open responses.  

The responses to these questions can be found in Appendix B.   

Table 1: Online Survey Questions and Responses 

1.1.1.1. Please check the box next to the term which best describes your practice Please check the box next to the term which best describes your practice Please check the box next to the term which best describes your practice Please check the box next to the term which best describes your practice 
location.location.location.location.    

Answer Answer Answer Answer OptionsOptionsOptionsOptions    
Response Response Response Response 
PercentPercentPercentPercent    

Response Response Response Response 
CountCountCountCount    

Urban 10.5% 6 

Suburban 78.9% 45 

Rural 10.5% 6 

answered questionanswered questionanswered questionanswered question    57575757    

skipped questionskipped questionskipped questionskipped question    0000    
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2.2.2.2. Please check below the term which best describes your position in practice.Please check below the term which best describes your position in practice.Please check below the term which best describes your position in practice.Please check below the term which best describes your position in practice.    

Answer OptionsAnswer OptionsAnswer OptionsAnswer Options    
Response Response Response Response 
PercentPercentPercentPercent    

Response Response Response Response 
CountCountCountCount    

Solo-practice 56.1% 32 

Practice in partnership 28.1% 16 

Practice as an associate 7.0% 4 

Group practice 3.5% 2 

Independent contractor 3.5% 2 

Other 1.8% 1 

answered questionanswered questionanswered questionanswered question    57575757    

skipped questionskipped questionskipped questionskipped question    0000    

3.3.3.3. Please select below the number of year you have been Please select below the number of year you have been Please select below the number of year you have been Please select below the number of year you have been in private practice of in private practice of in private practice of in private practice of 
orthodontics.orthodontics.orthodontics.orthodontics.    

Answer OptionsAnswer OptionsAnswer OptionsAnswer Options    
Response Response Response Response 
PercentPercentPercentPercent    

Response Response Response Response 
CountCountCountCount    

0-5 years 36.8% 21 

6-10 years 14.0% 8 

11-15 years 14.0% 8 

16-20 years 5.3% 3 

Greater than 20 years 29.8% 17 

answered questionanswered questionanswered questionanswered question    57575757    

skipped questionskipped questionskipped questionskipped question    0000    

4.4.4.4. Please select Please select Please select Please select the term which best describes your practice growth in gross the term which best describes your practice growth in gross the term which best describes your practice growth in gross the term which best describes your practice growth in gross 
income this past year.income this past year.income this past year.income this past year.    

Answer OptionsAnswer OptionsAnswer OptionsAnswer Options    
Response Response Response Response 
PercentPercentPercentPercent    

Response Response Response Response 
CountCountCountCount    

Grew a lot (>20%) 7.0% 4 

Grew some (10-20%) 12.3% 7 

Grew a little bit (<10%) 17.5% 10 

Remained the same 17.5% 10 

Decreased a lot (>20%) 8.8% 5 

Decreased some (10-20%) 10.5% 6 

Decreased a little bit (<10%) 26.3% 15 

answered questionanswered questionanswered questionanswered question    57575757    

skipped questionskipped questionskipped questionskipped question    0000    

5.5.5.5. Magazine AdvertisementMagazine AdvertisementMagazine AdvertisementMagazine Advertisement    

Answer OptionsAnswer OptionsAnswer OptionsAnswer Options    
Response Response Response Response 
PercentPercentPercentPercent    

Response Response Response Response 
CountCountCountCount    

Yes 29.4% 15 

No 70.6% 36 

Start Date (MM/DD/YYYY) 12 

answered questionanswered questionanswered questionanswered question    51515151    

skipped questionskipped questionskipped questionskipped question    6666    
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6.6.6.6. Newspaper AdvertisementNewspaper AdvertisementNewspaper AdvertisementNewspaper Advertisement    

Answer OptionsAnswer OptionsAnswer OptionsAnswer Options    
Response Response Response Response 
PercentPercentPercentPercent    

Response Response Response Response 
CountCountCountCount    

Yes 31.4% 16 

No 68.6% 35 

Start Date (MM/DD/YYYY) 9 

answered questionanswered questionanswered questionanswered question    51515151    

skipped questionskipped questionskipped questionskipped question    6666    

7.7.7.7. Radio AdvertisementRadio AdvertisementRadio AdvertisementRadio Advertisement    

Answer OptionsAnswer OptionsAnswer OptionsAnswer Options    
Response Response Response Response 
PercentPercentPercentPercent    

Response Response Response Response 
CountCountCountCount    

Yes 8.0% 4 

No 92.0% 46 

Start Date (MM/DD/YYYY) 3 

answered questionanswered questionanswered questionanswered question    50505050    

skipped questionskipped questionskipped questionskipped question    7777    

8.8.8.8. Television PromotionTelevision PromotionTelevision PromotionTelevision Promotion    

Answer OptionsAnswer OptionsAnswer OptionsAnswer Options    
Response Response Response Response 
PercentPercentPercentPercent    

Response Response Response Response 
CountCountCountCount    

Yes 6.1% 3 

No 93.9% 46 

Start Date (MM/DD/YYYY) 1 

answered questionanswered questionanswered questionanswered question    49494949    

skipped questionskipped questionskipped questionskipped question    8888    

9.9.9.9. Direct MailingsDirect MailingsDirect MailingsDirect Mailings    

Answer OptionsAnswer OptionsAnswer OptionsAnswer Options    
Response Response Response Response 
PercentPercentPercentPercent    

Response Response Response Response 
CountCountCountCount    

Yes 38.8% 19 

No 61.2% 30 

Start Date (MM/DD/YYYY) 14 

answered questionanswered questionanswered questionanswered question    49494949    

skipped questionskipped questionskipped questionskipped question    8888    

        10.10.10.10. Improved practice website (if Improved practice website (if Improved practice website (if Improved practice website (if previously existed) or started a new practice previously existed) or started a new practice previously existed) or started a new practice previously existed) or started a new practice 
website.website.website.website.    

Answer OptionsAnswer OptionsAnswer OptionsAnswer Options    
Response Response Response Response 
PercentPercentPercentPercent    

Response Response Response Response 
CountCountCountCount    

Yes 72.0% 36 

No 28.0% 14 

Start Date (MM/DD/YYYY) 29 

answered questionanswered questionanswered questionanswered question    50505050    

skipped questionskipped questionskipped questionskipped question    7777    
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11.11.11.11. Improved practice visibility by signage or Improved practice visibility by signage or Improved practice visibility by signage or Improved practice visibility by signage or billboard.billboard.billboard.billboard.    

Answer OptionsAnswer OptionsAnswer OptionsAnswer Options    
Response Response Response Response 
PercentPercentPercentPercent    

Response Response Response Response 
CountCountCountCount    

Yes 18.4% 9 

No 81.6% 40 

Start Date (MM/DD/YYYY) 6 

answered questionanswered questionanswered questionanswered question    49494949    

skipped questionskipped questionskipped questionskipped question    8888    

12.12.12.12. Sponsored a local sports team.Sponsored a local sports team.Sponsored a local sports team.Sponsored a local sports team.    

Answer OptionsAnswer OptionsAnswer OptionsAnswer Options    
Response Response Response Response 
PercentPercentPercentPercent    

Response Response Response Response 
CountCountCountCount    

Yes 60.0% 30 

No 40.0% 20 

Start Date (MM/DD/YYYY) 21 

answered questionanswered questionanswered questionanswered question    50505050    

skipped questionskipped questionskipped questionskipped question    7777    

13.13.13.13. Sponsored a community event.Sponsored a community event.Sponsored a community event.Sponsored a community event.    

Answer OptionsAnswer OptionsAnswer OptionsAnswer Options    
Response Response Response Response 
PercentPercentPercentPercent    

Response Response Response Response 
CountCountCountCount    

Yes 51.0% 25 

No 49.0% 24 

Start Date (MM/DD/YYYY) 15 

answered questionanswered questionanswered questionanswered question    49494949    

skipped questionskipped questionskipped questionskipped question    8888    

    
14.14.14.14. Participation in health fairs or career days at schools.Participation in health fairs or career days at schools.Participation in health fairs or career days at schools.Participation in health fairs or career days at schools.    

Answer OptionsAnswer OptionsAnswer OptionsAnswer Options    
Response Response Response Response 
PercentPercentPercentPercent    

Response Response Response Response 
CountCountCountCount    

Yes 47.9% 23 

No 52.1% 25 

Start Date (MM/DD/YYYY) 17 

answered questionanswered questionanswered questionanswered question    48484848    

skipped questionskipped questionskipped questionskipped question    9999    
    

15.15.15.15. Other external marketing method(s) implemented in Other external marketing method(s) implemented in Other external marketing method(s) implemented in Other external marketing method(s) implemented in the past the past the past the past 
several years.several years.several years.several years.    

Answer OptionsAnswer OptionsAnswer OptionsAnswer Options    
Response Response Response Response 
CountCountCountCount    

  18 

answered questionanswered questionanswered questionanswered question    18181818    

skipped questionskipped questionskipped questionskipped question    39393939    
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15.15.15.15. Increased incentives for patients who send referrals.Increased incentives for patients who send referrals.Increased incentives for patients who send referrals.Increased incentives for patients who send referrals.    

Answer OptionsAnswer OptionsAnswer OptionsAnswer Options    
Response Response Response Response 
PercentPercentPercentPercent    

Response Response Response Response 
CountCountCountCount    

Yes 49.0% 25 

No 51.0% 26 

Start Date (MM/DD/YYYY) 20 

answered questionanswered questionanswered questionanswered question    51515151    

skipped questionskipped questionskipped questionskipped question    6666    

16.16.16.16. Increased incentives for staff who promote the practice.Increased incentives for staff who promote the practice.Increased incentives for staff who promote the practice.Increased incentives for staff who promote the practice.    

Answer OptionsAnswer OptionsAnswer OptionsAnswer Options    
Response Response Response Response 
PercentPercentPercentPercent    

Response Response Response Response 
CountCountCountCount    

Yes 28.0% 14 

No 72.0% 36 

Start Date (MM/DD/YYYY) 12 

answered questionanswered questionanswered questionanswered question    50505050    

skipped skipped skipped skipped questionquestionquestionquestion    7777    

17.17.17.17. Sponsoring events for patient appreciation (i.e. movies, fairs, skating, Sponsoring events for patient appreciation (i.e. movies, fairs, skating, Sponsoring events for patient appreciation (i.e. movies, fairs, skating, Sponsoring events for patient appreciation (i.e. movies, fairs, skating, 
bowling, and other parties).bowling, and other parties).bowling, and other parties).bowling, and other parties).    

Answer OptionsAnswer OptionsAnswer OptionsAnswer Options    
Response Response Response Response 
PercentPercentPercentPercent    

Response Response Response Response 
CountCountCountCount    

Yes 28.6% 14 

No 71.4% 35 

Start Date (MM/DD/YYYY) 11 

answered questionanswered questionanswered questionanswered question    49494949    

skipped questionskipped questionskipped questionskipped question    8888    

    
18.18.18.18. Practice NewsletterPractice NewsletterPractice NewsletterPractice Newsletter    

Answer OptionsAnswer OptionsAnswer OptionsAnswer Options    
Response Response Response Response 
PercentPercentPercentPercent    

Response Response Response Response 
CountCountCountCount    

Yes 25.5% 13 

No 74.5% 38 

Start Date (MM/DD/YYYY) 7 

answered questionanswered questionanswered questionanswered question    51515151    

skipped questionskipped questionskipped questionskipped question    6666    

19.19.19.19. Drawings for prizes.Drawings for prizes.Drawings for prizes.Drawings for prizes.    

Answer OptionsAnswer OptionsAnswer OptionsAnswer Options    
Response Response Response Response 
PercentPercentPercentPercent    

Response Response Response Response 
CountCountCountCount    

Yes 60.0% 30 

No 40.0% 20 

Start Date (MM/DD/YYYY) 22 

answered questionanswered questionanswered questionanswered question    50505050    

skipped questionskipped questionskipped questionskipped question    7777    
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20.20.20.20. Providing patients with transportation for appointments.Providing patients with transportation for appointments.Providing patients with transportation for appointments.Providing patients with transportation for appointments.    

Answer OptionsAnswer OptionsAnswer OptionsAnswer Options    
Response Response Response Response 
PercentPercentPercentPercent    

Response Response Response Response 
CountCountCountCount    

Yes 8.2% 4 

No 91.8% 45 

Start Date (MM/DD/YYYY) 2 

answered answered answered answered questionquestionquestionquestion    49494949    

skipped questionskipped questionskipped questionskipped question    8888    

21.21.21.21. College ScholarshipsCollege ScholarshipsCollege ScholarshipsCollege Scholarships    

Answer OptionsAnswer OptionsAnswer OptionsAnswer Options    
Response Response Response Response 
PercentPercentPercentPercent    

Response Response Response Response 
CountCountCountCount    

Yes 6.1% 3 

No 93.9% 46 

Start Date (MM/DD/YYYY) 1 

answered questionanswered questionanswered questionanswered question    49494949    

skipped questionskipped questionskipped questionskipped question    8888    

22.22.22.22. Use of a treatment coordinator.Use of a treatment coordinator.Use of a treatment coordinator.Use of a treatment coordinator.    

Answer OptionsAnswer OptionsAnswer OptionsAnswer Options    
Response Response Response Response 
PercentPercentPercentPercent    

Response Response Response Response 
CountCountCountCount    

Yes 58.0% 29 

No 42.0% 21 

Start Date (MM/DD/YYYY) 22 

answered questionanswered questionanswered questionanswered question    50505050    

skipped questionskipped questionskipped questionskipped question    7777    

    
23.23.23.23. Use of a marketing consultant.Use of a marketing consultant.Use of a marketing consultant.Use of a marketing consultant.    

Answer OptionsAnswer OptionsAnswer OptionsAnswer Options    
Response Response Response Response 
PercentPercentPercentPercent    

Response Response Response Response 
CountCountCountCount    

Yes 22.0% 11 

No 78.0% 39 

Start Date (MM/DD/YYYY) 7 

answered questionanswered questionanswered questionanswered question    50505050    

skipped questionskipped questionskipped questionskipped question    7777    
    

24.24.24.24. Other internal marketing method(s) implemented in the past Other internal marketing method(s) implemented in the past Other internal marketing method(s) implemented in the past Other internal marketing method(s) implemented in the past 
several years.several years.several years.several years.    

Answer OptionsAnswer OptionsAnswer OptionsAnswer Options    
Response Response Response Response 
CountCountCountCount    

  9 

answered questionanswered questionanswered questionanswered question    9999    

skipped questionskipped questionskipped questionskipped question    48484848    
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25.25.25.25. Hosting CE events.Hosting CE events.Hosting CE events.Hosting CE events.    

Answer OptionsAnswer OptionsAnswer OptionsAnswer Options    
Response Response Response Response 
PercentPercentPercentPercent    

Response Response Response Response 
CountCountCountCount    

Yes 34.0% 17 

No 66.0% 33 

Start Date (MM/DD/YYYY) 11 

answered questionanswered questionanswered questionanswered question    50505050    

skipped questionskipped questionskipped questionskipped question    7777    

26.26.26.26. Staging study clubs.Staging study clubs.Staging study clubs.Staging study clubs.    

Answer OptionsAnswer OptionsAnswer OptionsAnswer Options    
Response Response Response Response 
PercentPercentPercentPercent    

Response Response Response Response 
CountCountCountCount    

Yes 22.4% 11 

No 77.6% 38 

Start Date (MM/DD/YYYY) 7 

answered questionanswered questionanswered questionanswered question    49494949    

skipped questionskipped questionskipped questionskipped question    8888    

27.27.27.27. Hosting golf or other sporting tournaments.Hosting golf or other sporting tournaments.Hosting golf or other sporting tournaments.Hosting golf or other sporting tournaments.    

Answer OptionsAnswer OptionsAnswer OptionsAnswer Options    
Response Response Response Response 
PercentPercentPercentPercent    

Response Response Response Response 
CountCountCountCount    

Yes 8.2% 4 

No 91.8% 45 

Start Date (MM/DD/YYYY) 2 

answered questionanswered questionanswered questionanswered question    49494949    

skipped questionskipped questionskipped questionskipped question    8888    

    
28.28.28.28. Dinner parties or barbecues for local Dinner parties or barbecues for local Dinner parties or barbecues for local Dinner parties or barbecues for local dentistsdentistsdentistsdentists    

Answer OptionsAnswer OptionsAnswer OptionsAnswer Options    
Response Response Response Response 
PercentPercentPercentPercent    

Response Response Response Response 
CountCountCountCount    

Yes 20.4% 10 

No 79.6% 39 

Start Date (MM/DD/YYYY) 7 

answered questionanswered questionanswered questionanswered question    49494949    

skipped questionskipped questionskipped questionskipped question    8888    

    
29.29.29.29. Providing vacation homes, trips or event tickets for referring dentists.Providing vacation homes, trips or event tickets for referring dentists.Providing vacation homes, trips or event tickets for referring dentists.Providing vacation homes, trips or event tickets for referring dentists.    

Answer OptionsAnswer OptionsAnswer OptionsAnswer Options    
Response Response Response Response 
PercentPercentPercentPercent    

Response Response Response Response 
CountCountCountCount    

Yes 26.5% 13 

No 73.5% 36 

Start Date (MM/DD/YYYY) 9 

answered questionanswered questionanswered questionanswered question    49494949    

skipped questionskipped questionskipped questionskipped question    8888    
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30.30.30.30. Full case gift certificates to top referring dentists to use as they see fit.Full case gift certificates to top referring dentists to use as they see fit.Full case gift certificates to top referring dentists to use as they see fit.Full case gift certificates to top referring dentists to use as they see fit.    

Answer OptionsAnswer OptionsAnswer OptionsAnswer Options    
Response Response Response Response 
PercentPercentPercentPercent    

Response Response Response Response 
CountCountCountCount    

Yes 6.1% 3 

No 93.9% 46 

Start Date (MM/DD/YYYY) 2 

answered questionanswered questionanswered questionanswered question    49494949    

skipped questionskipped questionskipped questionskipped question    8888    

31.31.31.31. Treating dentists' families and staff at no charge or a reduced fee.Treating dentists' families and staff at no charge or a reduced fee.Treating dentists' families and staff at no charge or a reduced fee.Treating dentists' families and staff at no charge or a reduced fee.    

Answer OptionsAnswer OptionsAnswer OptionsAnswer Options    
Response Response Response Response 
PercentPercentPercentPercent    

Response Response Response Response 
CountCountCountCount    

Yes 92.0% 46 

No 8.0% 4 

Start Date (MM/DD/YYYY) 30 

answered questionanswered questionanswered questionanswered question    50505050    

skipped questionskipped questionskipped questionskipped question    7777    

32.32.32.32. Increased "thankIncreased "thankIncreased "thankIncreased "thank----you" gifts for referrals.you" gifts for referrals.you" gifts for referrals.you" gifts for referrals.    

Answer OptionsAnswer OptionsAnswer OptionsAnswer Options    
Response Response Response Response 
PercentPercentPercentPercent    

Response Response Response Response 
CountCountCountCount    

Yes 49.0% 24 

No 51.0% 25 

Start Date (MM/DD/YYYY) 17 

answered questionanswered questionanswered questionanswered question    49494949    

skipped questionskipped questionskipped questionskipped question    8888    

    
33.33.33.33. Accepting more Accepting more Accepting more Accepting more reduced fee plans and/or insurance plans.reduced fee plans and/or insurance plans.reduced fee plans and/or insurance plans.reduced fee plans and/or insurance plans.    

Answer OptionsAnswer OptionsAnswer OptionsAnswer Options    
Response Response Response Response 
PercentPercentPercentPercent    

Response Response Response Response 
CountCountCountCount    

Yes 42.6% 20 

No 57.4% 27 

Start Date (MM/DD/YYYY) 14 

answered questionanswered questionanswered questionanswered question    47474747    

skipped questionskipped questionskipped questionskipped question    10101010    
    

34.34.34.34. Other method(s) implemented the past few years to increase Other method(s) implemented the past few years to increase Other method(s) implemented the past few years to increase Other method(s) implemented the past few years to increase 
dental dental dental dental referral sources.referral sources.referral sources.referral sources.    

Answer OptionsAnswer OptionsAnswer OptionsAnswer Options    
Response Response Response Response 
CountCountCountCount    

  7 

answered questionanswered questionanswered questionanswered question    7777    

skipped questionskipped questionskipped questionskipped question    50505050    
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35.35.35.35. Please check below all social networking avenues currently used by your Please check below all social networking avenues currently used by your Please check below all social networking avenues currently used by your Please check below all social networking avenues currently used by your 
practice.  practice.  practice.  practice.      

Answer OptionsAnswer OptionsAnswer OptionsAnswer Options    
Response Response Response Response 
PercentPercentPercentPercent    

Response Response Response Response 
CountCountCountCount    

Not Applicable 57.8% 26 

My Space 6.7% 3 

Facebook 37.8% 17 

You Tube 15.6% 7 

Twitter 15.6% 7 

Blogs 11.1% 5 

Other 4.4% 2 

answered questionanswered questionanswered questionanswered question    45454545    

skipped questionskipped questionskipped questionskipped question    12121212    

36.36.36.36. Of the marketing efforts listed in this survey, have you recently increased Of the marketing efforts listed in this survey, have you recently increased Of the marketing efforts listed in this survey, have you recently increased Of the marketing efforts listed in this survey, have you recently increased 
investment or focus on any investment or focus on any investment or focus on any investment or focus on any particular area?  Check below all which apply.particular area?  Check below all which apply.particular area?  Check below all which apply.particular area?  Check below all which apply.    

Answer OptionsAnswer OptionsAnswer OptionsAnswer Options    
Response Response Response Response 
PercentPercentPercentPercent    

Response Response Response Response 
CountCountCountCount    

External Marketing 44.2% 19 

Mass Media Advertising 11.6% 5 

Internal Marketing 62.8% 27 

Marketing to Referring Dentists 60.5% 26 

answered questionanswered questionanswered questionanswered question    43434343    

skipped questionskipped questionskipped questionskipped question    14141414    

37.37.37.37. Have the above investments paid off?Have the above investments paid off?Have the above investments paid off?Have the above investments paid off?    

Answer OptionsAnswer OptionsAnswer OptionsAnswer Options    
Response Response Response Response 
PercentPercentPercentPercent    

Response Response Response Response 
CountCountCountCount    

Yes 55.6% 25 

No 8.9% 4 

Unknown 35.6% 16 

answered questionanswered questionanswered questionanswered question    45454545    

skipped questionskipped questionskipped questionskipped question    12121212    

 

5.2 Results Affecting Practice Growth 

5.2.1 Demographic Correlations 

 Correlations were drawn based on the demographical information obtained in 

the online survey.  The vast majority of respondents surveyed practice in a suburban 

environment (78.9%).  Orthodontists who set up in urban and rural locations were 

equally represented with 10.5% each.  Of the doctors surveyed, the majority were 
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solo-practitioners (56.1%) followed by those practicing in partnership (28.1%).  When 

the number of years in practice were evaluated, the two highest representing groups 

were the two extremes.  A total of 36.8% of respondents were new doctors who have 

been in practice for 0-5 years.  The second most represented group were those who 

had been practicing for greater than 20 years (29.8% of respondents).   

 As was expected in the current economic environment, 45.6% of respondents 

reported a decline in gross income this past year.  In contrast, 36.8% of those 

surveyed experienced an increase in gross income.  The remaining respondents 

reported no change in gross income levels.   

 When responses were cross tabulated with practice growth, the majority of 

those whom experiencing a decline in business were suburban, solo practitioners 

(Figures 1 and 2).  All of those surveyed reporting a decrease in gross income greater 

than 20% were solo practitioners in a suburban location.   
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Responses were also cross tabulated with practice growth and it was noted that 

the younger practitioners appear to be succeeding the most despite the difficult 

Urban Suburban Rural

Grew a lot (>20%) 1 3 0

Grew some    (1-20%) 3 9 5

Decreased some (1-20%) 1 19 1

Decreased a lot (>20%) 0 5 0
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Figure 1: Practice Growth and Location 

Solo-practice Partnership Associate
Independent 

Contractor

Grew a lot (>20%) 4 0 0 0

Grew some    (1-20%) 8 7 1 1

Decreased some (1-20%) 12 8 0 1

Decreased a lot (>20%) 5 0 0 0
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Figure 2: Practice Growth and Practice Type
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economic conditions (Figure 3).  All of those whom reported a gross income increase 

greater than 20% were those who have been practicing for 0-5 years.  This trend 

continues with 68.8% of respondents reporting a 1-20% increase in gross income 

having practiced for less than 10 years.  Practice growth appears to plateau between 

11-15 years.  This is very similar to the results of Kevin Klatte’s thesis, which showed 

practices reached a plateau in income around year 12 (Klatte, 2000).  As practices ages 

from this point on, business continues to decline, with the exception of a few who 

appear to manage to overcome the lull.   

 

 Our analyses with the aid of Generalized Linear Model revealed there were no 

statistically significant differences among the groups; defined by years in practice, and 

the growth of business.  Table 7 in Appendix C lists the identified values of the βi 

parameters together with their standard deviations and the upper and lower limits (for 

0-5 yrs 6-10 yrs 11-15 yrs 16-20 yrs >20 yrs

Grew a lot (>20%) 4 0 0 0 0

Grew some    (1-20%) 7 3 2 0 5

Decreased some (1-20%) 5 5 1 3 7

Decreased a lot (>20%) 2 0 1 0 2
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Figure 3: Practice Growth and Years in Practice
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the 95% confidence level interval).  Figure 6 displays the identified values of the βi 

parameters together with the upper and lower limits (for the 95% confidence level 

interval).  Both Table 7 and Figure 6 show that there is a significant overlap of the 

confidence intervals for any pair of βi parameters.  For any pair of βi parameters the 

corresponding p-value is above 0.05 (i.e., no significant difference).  Table 7 and 

Figure 6 can be found in Appendix C.  Computational details are listed in Appendix 

D. 

5.2.2 Marketing Methods 

 Practice growth was cross tabulated with specific marketing techniques used.  

The results are summarized in Table 2.  Correlations were drawn based primarily on 

the respondents that grew some (1-20%) and decreased some (1-20%) because these 

groups comprised most of the collected data.  The two most extreme groups, those 

that increased or decreased by greater than 20%, were not included due to the limited 

number of responses.   

 External Marketing Methods:  Of those who reported a 1-20% increase their 

gross income, there was an increase in local sports team sponsorship, sign or billboard 

display and participation in health fair or career days when compared to respondents 

with a 1-20% decrease in gross income.   
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 Internal Marketing Methods:  The areas of internal marketing that appeared 

to correlate with increased practice growth were focused on increasing incentives to 

encourage staff and patient referrals, particularly staff referrals.  Succeeding practices 

also made use of patient drawings for prizes more often and treatment coordinators 

when compared to those who experienced a decline in business.   

 Dental Referral Sources:  Practices that grew tended to host continuing 

education events and provide trips, vacation homes or event tickets to referring 

general practice dentists more often than those who experienced a decline in gross 

income.  An inverse correlation was seen between practice growth and “thank you” 

gifts to GPs for referrals.  Those practitioners who experienced a decline in business 

responded to have increased their “thank you” gifts for referrals more than those who 

grew.    
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Grew a lot 

(>20%) 

Grew some 

(1-20%) 

Decreased 

some (1-20%) 

Decreased a 

lot (>20%) 

 

n=4 n=17 n=21 n=5 

External Marketing 

    Magazine 50% 28.60% 30% 20% 

Newspaper  50% 43% 30% 20% 

Radio  0% 7% 5.30% 40% 

T.V. 0% 7% 10.50% 0% 

Direct Mailings 75% 35.70% 36.80% 20% 

Website 100% 64.30% 65% 60% 

Sign/Billboard 75% 21.40% 5.30% 20% 

Sponsored a local sports 

team  100% 64.30% 40% 80% 

Sponsored a community 

event 25% 46% 50% 60% 

Health fairs/career days 75% 61.50% 35% 40% 

Internal Marketing 

    Patient referral incentives 100% 50% 40% 40% 

Staff referral incentives 25% 43% 15% 50% 

Patient appreciation events 0% 28.60% 21% 25% 

Practice newsletter 25% 21.40% 25% 20% 

Drawings for prizes 25% 86% 40% 60% 

Patient transportation 0% 14.30% 10% 0% 

College scholarships 0% 7% 5% 0% 

Treatment coordinator 50% 71% 45% 40% 

Marketing consultant 0% 35.70% 15% 40% 

Referral Sources 

    Hosting CE events 25% 57% 30% 0% 

Staging study clubs 0% 28.60% 31.60% 0% 

Hosting golf/sporting 

tournaments 0% 7% 14% 0% 

Dinner parties for local GPs 0% 21.40% 15.80% 40% 

Trips, vacation homes or 

event tickets for referring 

GPs 0% 35.70% 15.80% 0% 

Full case gift certificates for 

top referrring GPs to use as 

they see fit 25% 0% 0% 20% 

Tx dentists' family and staff 

for free or reduced fee 75% 100% 90% 80% 

Increased "thank you" gifts 

for referrals 50% 35.70% 47.40% 80% 

Accepting more insurance 

and/or reduced fee plans 50% 38.50% 44.40% 80% 

 

Table 2: Marketing Methods and Practice Growth 
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The data collected for this study showed no statistically significant differences 

among the different marketing techniques relative to the growth of the business.  

Table 8 lists the identified values of the βi parameters together with their standard 

deviations and the upper and lower limits (for the 95% confidence level interval).  

Figure 7 displays the identified values of the βi parameters together with the upper and 

lower limits (for the 95% confidence level interval).  Both Table 8 and Figure 7 show 

that there is a significant overlap of the confidence intervals for any pair of βi 

parameters.  For any pair of βi parameters the corresponding p-value is above 0.05 

(i.e., no significant difference).  Table 8 and Figure 7 can be found in Appendix C.  

Computational details are listed in the Appendix D. 

5.2.3 Social Networking 

 Social networking avenues are currently being used by less than half of those 

surveyed (Table 3).  Growing practices were more likely to implement social 

networking than those who experienced a decline in business.  It was reported that 

11/18, or 61% of those practices growing use Facebook, while only 5/20, or 25% of 

practices experiencing a decline use Facebook.  Surprisingly, there does not appear to 

be a correlation between years in practice and use of social networking.  Fifty percent 

of those surveyed who have been in practice for less than 10 years and those who 

have been in practice greater than 20 years all reported using some sort of social 
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networking.  Also, the majority of those who reported using social networking for 

their practice also reported using more than one of the avenues listed.   

 

 

Social Networking Totals 

Grew a lot 

(>20%) 

Grew some (1-

20%) 

Decreased 

some (1-20%) 

Decreased 

a lot 

(>20%) 

Used by the practice 43.20% 75% (3/4) 57.10% (8/14) 37.50% (6/16) 25% (1/4) 

Facebook 37.80% 75% (3/4) 57.10% (8/14) 25% (4/16) 25% (1/4) 

YouTube 15.60% 25% (1/4) 14.30% (2/14) 25% (4/16) 0% 

Twitter 15.60% 0% 21.40% (3/14) 12.50% (2/16) 25% (1/4) 

Blogging 11.10% 50% (2/4) 7.10% (1/14) 12.50% (2/16) 0% 

My Space 6.70% 25% (1/4) 0% 12.50% (2/16) 0% 

Other 4.40% 0% 0% 12.50% (2/16) 0% 

 

5.2.4 Marketing Investment and Perceived Return on Investment 

  Respondents were asked to indicate which area(s) of marketing they had 

recently increased investment in.  The results are summarized in Table 4.  Growing 

practices were much more likely to used external marketing methods than declining 

practices.  Practices experiencing a decline, on the other hand, were more likely to 

increase their investment marketing to referring dentists and internal marketing.  

Universally, mass media advertising was reported as unpopular.   

Table 3: Social Networking 
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 Practices that were successful in the past several years of economic difficulty 

were much more confident in their marketing expenditures than those who suffered 

some sort of decline (Table 4).  Of those practices that experienced recent success, 

75% (12/16), reported that they feel as though their marketing investments have paid 

off.  This is a very high rate of confidence.  Respondents who experienced a decline in 

business were less confident, with 59% (13/22) reporting that they were unsure of or 

did not think that their marketing investments paid off.  It is unknown how each of 

the respondents are tracking their return on investment, if they in fact do so at all, or 

if their perceived return on investment is more of an instinctual feeling.   

External 

Marketing

Mass Media 

Advertising

Internal 

Marketing

Marketing to 

Referring 

Dentists

Grew a lot (>20%) 100% 0% 50% 50%

Grew some (1-20%) 41.70% 16.70% 41.70% 41.70%

Decreased some (1-20%) 29.40% 11.80% 70.60% 58.80%

Decreased a lot (>20%) 40% 20% 60% 100%
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Has the investment paid off? 

Grew a lot 

(>20%) 

Grew some  

(1-20%) 

Decreased 

some (1-20%) 

Decreased a lot 

(>20%) 

Yes 50% (2/4) 83.30% (10/12) 52.90% (9/17) 0% 

No 0% 16.70% (2/12) 0% 40% (2/5) 

Unknown 50% (2/4) 0% 47.10% (8/17) 60% (3/5) 

 

5.3 Results Based on Years in Private Practice 

 Responses collected were heavily weighted by practitioners who have been 

practicing 0-5 years and greater than 20 years (see Table 1).  These two groups, 

representing the two extremes, accounted for 66.7% (38/57) of responses.  The 

majority of both the youngest and oldest practitioners reported practicing alone 

(Figure 5).  Group practitioners, independent contractors and “other” responses are 

not included in the chart due to two or less respondents representing these groups.   

Please see Figure 3 in section 5.2.1 titled Results Affecting Practice Growth in 

order to see the results of year in practice cross tabulated by practice growth.  Again, 

the youngest practitioners (0-5 years and 5-10 years) appear to be experiencing the 

most growth. 

Table 4: Perceived Return on Investment 
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 External Marketing Methods:  The youngest practitioners were the most 

likely to increase their sign or billboard exposure.  This is most likely because they are 

new to the area and it is probable that they had no previous signage.  The oldest 

practitioners were the most likely to sponsor local sports teams and participate in 

health fairs and career days (Table 5). 

 Internal Marketing Methods:  The most experienced practitioners (greater 

than 20 years in practice) reported an increased us of patient appreciation events, 

practice newsletters, drawings for prizes and use a treatment coordinator.  

Interestingly, the second most common group to make use of a treatment coordinator 
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were the very new practitioners (0-5 years ).  Although not popular, the oldest group 

of respondents were also those who reported providing transportation for patients to 

appointments and they were more likely than any other group to make use of a 

marketing consultant (Table 5).   

 Again, it appears that treating dentists’ families and staff for a reduced fee or no 

charge is universally applied across all age of practitioners.  This appears to be a very 

accepted and routine practice amongst orthodontists (Table 5).  It is not known, 

however, if such practices increase referrals significantly.  It can only be assumed they 

might have an effect.   
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0-5 years 6-10 years 11-15 years 16-20 years >20 years 

 

n=21 n=8 n=8 n=3 n=17 

External Marketing 

     Magazine 35.0% 12.5% 42.9% 0.0% 30.8% 

Newspaper  40.0% 37.5% 42.9% 0.0% 15.4% 

Radio  5.0% 12.5% 28.6% 0.0% 0.0% 

T.V. 5.0% 12.5% 0.0% 0.0% 8.3% 

Direct Mailings 40.0% 28.6% 33.3% 33.3% 46.2% 

Website 70.0% 75.0% 83.3% 33.3% 76.9% 

Sign/Billboard 30.0% 12.5% 16.7% 0.0% 8.3% 

Sponsored a local sports team  60.0% 37.5% 50.0% 33.3% 84.6% 

Sponsored a community event 45.0% 87.5% 33.3% 33.3% 50.0% 

Health fairs/career days 31.6% 50.0% 66.7% 0.0% 75.0% 

Internal Marketing 

     Patient referral incentives 40.0% 62.5% 57.1% 33.3% 53.8% 

Staff referral incentives 40.0% 25.0% 14.3% 0.0% 25.0% 

Patient appreciation events 15.0% 25.0% 33.3% 0.0% 58.7% 

Practice newsletter 15.0% 37.5% 0.0% 0.0% 53.8% 

Drawings for prizes 55.0% 50.0% 71.4% 33.3% 75.0% 

Patient transportation 5.3% 0.0% 0.0% 0.0% 25.0% 

College scholarships 10.0% 0.0% 0.0% 0.0% 9.1% 

Treatment coordinator 65.0% 50.0% 42.9% 0.0% 75.0% 

Marketing consultant 10.0% 25.0% 28.6% 0.0% 41.7% 

Referral Sources 

     Hosting CE events 25.0% 50.0% 28.6% 0.0% 50.0% 

Staging study clubs 15.0% 50.0% 14.3% 0.0% 27.3% 

Hosting golf/sporting tournaments 10.0% 12.5% 0.0% 0.0% 9.1% 

Dinner parties for local GPs 15.0% 25.0% 14.3% 0.0% 36.4% 

Trips, vacation homes or event 

tickets for referring GPs 25.0% 37.5% 14.3% 0.0% 36.4% 

Full case gift certificates for top 

referrring GPs to use as they see fit 5.0% 0.0% 0.0% 0.0% 18.2% 

Tx dentists' family and staff for free 

or reduced fee 85.0% 100.0% 100.0% 66.7% 100.0% 

Increased "thank you" gifts for 

referrals 35.0% 57.1% 42.9% 66.7% 66.7% 

Accepting more insurance and/or 

reduced fee plans 35.0% 42.9% 14.3% 66.7% 70.0% 

 

Table 5: Marketing Methods and Years in Practice 
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There were no statistically significant differences among the different age 

practices and their marketing techniques.  Table 9 lists the identified values of the βi 

parameters together with their standard deviations and the upper and lower limits (for 

the 95% confidence level interval).  Figure 8 displays the identified values of the βi 

parameters together with the upper and lower limits (for the 95% confidence level 

interval).  Both Table 9 and Figure 8 show that there is a significant overlap of the 

confidence intervals for any pair of βi parameters.  For any pair of βi parameters the 

corresponding p-value is above 0.05 (i.e., no significant difference).  Table 9 and 

Figure 8 can be found in Appendix C.  Computational details are listed in the 

Appendix D. 

5.4 New Patient Survey Responses 

 When new patients were surveyed as to how they heard about the practice in 

which they were presenting for treatment, the majority (51%) reported their dentist as 

the primary referral source.  This was followed by family (24%) and friend (25.3%) 

referrals.  These results are very common to historically reported numbers.  All other 

potential exposures that the patient may have had to the practice had a very low 

response rate (Table 6).   

 When the new patient responses were broken down into those from 

established practitioners and recent graduates, the results changed very little.  New 

patients presenting to recent graduates reported a slight decrease in the traditional 
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referral sources (dentist, family and friend) and a slight increase in other areas of 

influence, such as social networking and insurance participation.  Despite this small 

change, dentists, family, and friends remained the main source of how patients heard 

about the practice (Table 6). 

 The average number of exposures a patient reported having had to a practice 

before presenting for treatment was 1.25.  This was lower than expected and it is 

possible, despite the instructions, patients did not take the time to fill out the survey 

are directed, marking “all of the below which apply.”  
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Sample 

Size (N) Dentist Family Friend  

Yellow 

Pages Advertisement 

Google 

Search 

Practice 

Website 

Insurance 

Participation 

Invisalign 

Provider 

Social 

Networking Other 

Totals 1024 556 246 259 27 28 38 10 21 9 15 70 

Established 

Practitioners 141 85 45 54 4 6 6 1 1 1 1 11 

Recent 

Graduates 883 471 201 205 23 22 32 9 20 8 14 59 

             

    Dentist Family Friend  

Yellow 

Pages Advertisement 

Google 

Search 

Practice 

Website 

Insurance 

Participation 

Invisalign 

Provider 

Social 

Networking Other 

Totals   54% 24% 25.30% 2.60% 2.70% 3.70% 0.98% 2.05% 0.88% 1.50% 6.80% 

Established 

Practitioners 

 

60.30% 31.90% 38.30% 2.80% 4.25% 4.25% 0.70% 0.70% 0.70% 0.70% 7.80% 

Recent 

Graduates 

 

53.30% 22.70% 23.20% 2.60% 2.49% 3.60% 1% 2.30% 0.90% 1.60% 6.68% 

Table 6: New Patient Survey Results 
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CHAPTER 6 

DISCUSSION 

6.1 Online Survey 

 Based on the result of this study, there does not appear to be a “magic” 

marketing strategy that guarantees practice growth and success in the current 

economy.  Marketing techniques are just as diverse as orthodontic practices.  There 

are, however, other interesting conclusions that can be made based on the results of 

this study.   

6.1.1 Demographic Correlations 

This study showed solo, suburban practices as being affected the most by the 

current economic downturn.  When all of the practices that reported a decline in 

business are studied, 92% of the respondents practiced in suburban locations.  But, 

one must keep in mind that the gross majority of respondents were suburban 

practitioners (78.9%).  A better way to analyze the results may be to look at the 

percentage of respondents from each location who reported a decline.  This shows 

that 67% of the suburban practitioners, 20% of urban practitioners, and 17% of rural 

practitioners reported some sort of decline in business.  Again, the suburban practices 

appear to have suffered the most, but not to such a dramatic extent.   

Solo practitioners comprised of 56.1% of the respondents.  Again, this is the 

majority.  When solo practitioners are examined, 58.6% of them reported a decreased 

gross income to some extent.  This is just slightly higher than practitioners in a 
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partnership, 53% of whom reported a decrease in business.  What is more interesting 

to note is that all five of respondents who reported a large decrease in business, 

defined as greater than 20%, were solo, suburban practitioners.  Whenever one 

compares a percentage decrease in business, it is very important to keep in mind that a 

decrease in business in a smaller practice will appear much more dramatic than the 

same dollar amount decrease in a larger practice.   

Younger practitioners appear to be succeeding.  Again, it is important to 

remember that when a doctor is starting from nothing, it is not as impressive when 

they manage to grow their practice 20% or more.  Therefore, it might not be 

surprising that all four of respondents who reported an increase in business greater 

than 20% were those who have been in private practice for 0-5 years.  If this group is 

expanded to include all practitioners that reported practice growth, it is interesting to 

note that 59% of them have been practicing for less than 10 years.  This is similar to 

data published by Klatte, in which he showed a plateau in practice income that 

occurred around year 12 (Klatte, et al., 2003).  

New graduates should find this hopeful, especially since these young doctors 

also reported their location as primarily suburban (86%), which as previously 

discussed, appeared to be the location hit the hardest by the economic conditions.  

The follow-up question one might propose is how are these young suburban doctors 

affecting the older established practices?  A probable hypothesis would be that these 
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younger doctors are having a damaging effect on the older, established practitioners in 

the same area. 

6.1.2 Marketing Methods 

When specific marketing techniques used by the respondents were examined, 

the results were not clear cut.  This supports the hypothesis that there is no specific 

marketing strategy that equates to practice success.  As far as external marketing is 

concerned, one might say that those practices that grew are more visible in their 

community.  Based on this study, they were the practitioners that responded with 

increased likelihood to have increased their sign or billboard exposure, sponsor local 

sports teams, and participate in community events and health fairs or career days.  

This was shown by a rather weak correlation in the study.   

The three internal marketing techniques that were implemented more often by 

growing rather than declining practices included the use of increasing staff referral 

incentives, drawings for prizes, and a treatment coordinator.  The use of a treatment 

coordinator to allow the doctor more time on the clinic floor in a busy practice, 

assuming those growing practices are busier than those declining, is not surprising.  

Again, these were not clear cut correlations, especially when the two extreme groups 

(those reporting an increase or decrease greater than 20%) were included.   

Finally, when marketing techniques to referral sources were examined, hosting 

CE events and providing trips, vacation homes or event tickets for referring GPs 

appear to be more popular marketing techniques among growing practices.  Hosting 
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CE events, which in many cases entails hiring a renowned speaker for a day, can be a 

very expensive way to both thank existing referral sources and encourage increased 

support from other local GPs.  Therefore it makes perfect sense that the larger 

growing practices are the ones who can afford the cost of these more expensive 

marketing techniques.   

Universally, nearly all respondents reported treating dentists’ families and staff 

at no charge or a reduced fee.  This appears to be a very accepted amongst 

orthodontists and therefore is probably expected from local referring general 

practitioners.  It was also interesting to note that there was an inverse correlation 

between practice growth and “thank you” gifts to referring GPs.  It is suspected that 

those practices suffering in the current economy are taking the time to make sure that 

they thank referring GPs more than they have in the past.  These “thank you” gifts 

are usually smaller tokens of appreciation and tend to be a very cost efficient method 

to show appreciation to referring doctors with the hope of encouraging increased and 

continued support.   

6.1.3 Social Networking 

 Social networking has been receiving a lot of buzz recently as the new way to 

promote a practice.  Practice gurus are a dominating presence on lecture circuits and 

meeting floor rooms.  Many of them are heavily promoting the use of social 

networking.  This study reported that 43.2% of those surveyed are currently making 

use of social networking sites, Facebook being the most popular, followed by both 
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You Tube and Twitter.  Practitioners both young and old are making use of these 

sites.  The majority of those using these sites reported using more than one avenue.   

 This information is not particularly interesting or exciting until the results of 

the new patient survey is examined.  Ironically, despite all the hype, new patients very 

seldom report social networking avenues as a way they heard about a practice.  It is 

quite probable that the value of social networking sites lies with existing, younger 

patients rather than prospective new patients.  Therefore social networking should 

instead be viewed as a way of giving back to and creating excitement for existing 

patients rather than drawing in new patients.  This will be discussed further in section 

6.2 with the results of the new patient survey.   

6.1.4 Marketing Investment and Perceived Return on Investment 

Typically, external marketing methods are much more expensive, therefore it 

makes sense that growing practices would be more likely to have the funds to spend 

on external marketing.  Those experiencing a decline have to be more budget 

conscious and chose methods of marketing that are more economical.  Internal 

marketing and marketing to referring dentist remain the most popular choices to 

focus expenditures on.  Mass media advertising tends to be both expensive and 

difficult to target, therefore it is not surprising that it is unpopular amongst all 

respondents.   

Some practices are growing, but the question is, at what cost?  Is it possible that 

the cost of marketing to maintain their growth is counteracting it?  It is possible, but 
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what is more probable is these two are about equal, so why are they doing it?  By 

maintaining growth, even at a high marketing cost, they will be ready to go once the 

economy rebounds.  Many large companies find it beneficial to continue to advertise 

even when the market is suffering so that they are always visible and strong in the 

public eye.  That way, when the market rebounds, they don’t have to play the catch up 

game, but are ready to go.  It is more difficult to make a comeback as opposed to 

having never left.   

The reported perceived returns on marketing investment are particularly 

interesting.  Those practices that grew reported with much more confidence (75%) 

that their marketing investments have paid off.  Respondents whom experienced a 

decline in gross income were less confident, replying “no” or “unknown” more often 

when asked if their marketing investments have paid off.  This shows that 

practitioners appear to believe, at least to some extent, that the success of their 

marketing ventures is related to the growth of their practice, even though this has 

never been proven.  How doctors are tracking their return on investment is unknown 

and since it is very difficult to quantify the success of a marketing technique, it is very 

probable that these responses are based on the doctors’ instinctual feelings rather than 

collected data. 

6.2 New Patient Survey  

The majority of new patients reported their dentist as the primary referral 

source, followed by friend and family.  These three referral sources dominated new 
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patient responses by a very large margin.  Historically, this has been the trend for 

quite some time and despite the pressure to spend money on other forms of 

extravagant marketing and social networking, traditional referral sources still appear to 

be the most influential.  Those practitioners choosing to spend the majority of their 

marketing budget appealing to the local dentists appear to be making the correct 

choice.  Based on the new patient survey, one would be wise to focus their marketing 

expenditures on local GPs and internally to existing patients and parents.  Existing 

patients and parents are the reported “friends and family” sending new patients to a 

practice. 

It is interesting to note how few patients report hearing about a practice 

through websites, Google searches, and social networking site when marketing 

experts place great importance on these avenues.  There is no reportable return on 

investment with these avenues.  It would appear as though these so-called experts are 

misleading us, otherwise there has to be some sort of explanation.   

Possible explanations include false reporting from new patients and marketing 

application-effect lag time.  False reporting could occur if a new patient looked up a 

practice on the internet AFTER already making the decision to go there based on a 

doctor, friend, or family referral.  They may not think of the website or search as 

influential in their decision, whereas in fact what they found subconsciously supported 

or discouraged their decision to pursue treatment in a particular office.  Marketing 

application-effect lag time refers to when a practice starts a new marketing technique, 
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the addition of a practice Facebook page for example, the effect of that technique is 

not trackable for a period of time.  During this intermediate period of time, or lag 

time, it appears as though the new venture has failed when really the benefits may not 

yet be visible.  Both of these are just two of many possible explanations as to why 

there appears to be an obvious disconnect between what marketing experts are 

pushing and how new patients are reporting hearing about a practice.  On the other 

hand, it is of course always possible that the marketing experts are wrong and doctors 

are being misled when encouraged to spend money on these popular new ventures; 

only time and further study will tell. 
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CHAPTER 7 

CONCLUSIONS 

The conclusions of this study are as follows: 

6. Solo, suburban practitioners have been affected the most by the difficult 

economy.  New graduates who have been in practice less than ten years appear 

to have had the most success. 

7. There is no magic marketing plan to guarantee practice success.   

8. Thriving practices have spent more money on extravagant external marketing 

methods while those experiencing the effect of the economy focused efforts on 

budget friendly methods such as internal marketing and marketing to the local 

general practitioners.    

9. Successful practices report much more confidence in their marketing return on 

investment than those whose practices experienced a decline in gross income.  

It is unknown how and if any of these practices are tracking their return on 

investment or, as the investigator suspects, their response is based on a hunch. 

10. New patients still report their general dentist as the primary referral source, 

followed by friends and family.  Despite this, marketing experts continue to 

push extravagant marketing ploys and social networking, even though there is 

no reportable return on investment.   
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Department of Orthodontics   phone 
Clinic     215-707-2866 

3223 North Broad Street   phone 
Office     215-707-7733 

Philadelphia, PA 19140   fax                    
215-707-7228 

     email 
ortho@dental.temple.edu 
    

 www.temple.edu/dentistry/ortho 

 

                 

January 11th, 2010 

 

RE: Help with thesis project 

 

Dear Dr. ___________, 

 

I am writing to ask for your help and participation in a marketing study that I am 

conducting for my master’s thesis.  The study consists of two (2) surveys.   

 

The first survey is intended for new patients and will be mailed to you if you decide to 

help me.  This particular survey is designed to elucidate how patients hear about the 

practice in which they ultimately receive treatment. 

  

The second survey will be emailed to participating doctors and ask a series of 

questions to identify marketing techniques.   

 

Both surveys are completely anonymous and the information obtained will be used 

for research purposes only.  The surveys are cleared by the Institutional Review Board 

(IRB) of Temple University. 
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I would consider it a great favor if you agree to contribute.  Might you have time to 

respond to this letter via telephone or email if you are willing to participate?    

 

With many thanks, 

  

Kendra S. Adey, DMD                                  

    2nd year orthodontic resident                                  

 

cell phone: 484-678-9471 

kendra.smedley@gmail.com 
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Department of Orthodontics   phone 
Clinic     215-707-2866 

3223 North Broad Street   phone 
Office     215-707-7733 

Philadelphia, PA 19140   fax                    
215-707-7228 

     email 
ortho@dental.temple.edu 
    

 www.temple.edu/dentistry/ortho 

 

March 12, 2010 

 

       RE: Master Thesis Survey 

 

Dear Dr. ___________, 

Thank you for your agreement to participate in my research project.  The first part 
is an online survey intended for the doctor and the second is the enclosed paper 
survey for new patients. 

The online survey will be emailed to you within the next week.  Your response to 
this survey will constitute a portion of the data collected for my Master’s Thesis.  
The survey is designed to extract information on practice demographics and 
marketing techniques that are used by Temple Alumni.  It is my goal to pinpoint 
those marketing techniques that may help a practice succeed during the current 
economic climate.  Your input is very important to increase the validity of the 
results and create an overall higher quality thesis project. 

The second enclosed survey is intended for new patients.  The new patient survey 
will be used to determine which marketing efforts influence patients when 
choosing an orthodontic practice for treatment.  Pressure sensitive duplicates of 
these surveys have been printed so that both you and I can benefit from the above 
collected information.  Please distribute these surveys before all new patient exams 
starting immediately and in the middle of April, I will be sending prepaid and 
addressed envelopes in which the carbon copies can be returned.   
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All responses will be kept confidential and will be used for research purposes only.   

Let me thank you in advance for your participation, without which this thesis 
project would not be possible. 

Sincerely, 

 

 
Kendra S. Adey, DMD 

       2nd Year Orthodontic Resident 
 
Contact Information: 
kendra.smedley@gmail.com 
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New Patient Questionnaire 

 

 

 

How did you hear about our practice? 

 

Please check all of the below which apply.   

  Dentist  

  Family  

  Friend  

  Yellow pages or other phonebook 

  Advertisement (magazine, newspaper, mailing etc.) 

  Google search 

Practice website 

Social networking (Facebook, My Space, Twitter, YouTube, blogs etc.) 

  Other _______________________ 
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Department of Orthodontics   phone 
Clinic     215-707-2866 

3223 North Broad Street   phone 
Office     215-707-7733 

Philadelphia, PA 19140   fax                    
215-707-7228 

     email 
ortho@dental.temple.edu 
    

 www.temple.edu/dentistry/ortho 

 

 April 16, 2010 

 

       RE: Master Thesis Survey 

 

Dear Dr. ___________, 

Could you please be kind enough to return all of the completed new patient 
surveys in the enclosed envelope?  These envelopes have been prepaid and 
addressed for your convenience.   

The surveys were sent out in duplicates.  Please separate the duplicates and mail 
only one copy of each back.  If both copies are sent, the package may be returned 
to you due to insufficient postage.   

Please know I am grateful for your participation.  Thank you again. 

Sincerely, 

 

 
Kendra S. Adey, DMD 

       2nd Year Orthodontic Resident 
 
Contact Information: 
kendra.smedley@gmail.com 
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Online Survey Questions 

1) Please check the box next to the term which best describes your practice location. 

Urban 

Suburban 

Rural 

2) Please check below which term best describes your position in practice. 

 

Solo-practice 

Practice in a partnership 

Practice as an associate 

Group practice 

Independent contractor 

Other practice setting 

 

3) Please select below number of years you have been in private practice of orthodontics. 

0-5 years 

6-10 years 

11-15 years 

Greater than 20 years 

 

4) Please select the term which best describes your practice growth in the past year. 

Grew  

 A lot (>20%) 

 Some (10-20%) 

 A little bit (<10%) 

 

Remained the same 

 

Decreased 

 A lot (>20%) 

 Some (10-20%) 

 A little bit (<10%) 
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Please check below all of the marketing techniques used by your practice within past several years. 

External Marketing and Public Awareness 

 Ortho bus to pick up patients for appointments 

  Sponsoring a local sports team 

  Sponsoring community events 

  Radio promotion 

  TV promotion 

  Newspaper advertisement 

  Magazine advertisements 

  Direct mailings 

Improved practice website (if previously existed) or started a new practice website 

  Participation in health fairs or career days at schools 

  Participation in bridal fairs 

Internal Marketing 

  Increased discounts for patients who send referrals 

  Asking patients for referrals more often 

  Incentives for patients to send referrals 

  Incentives for staff to increase referrals 

  Sponsoring fairs or carnivals for patient appreciation 

  Sponsoring movies for patient appreciation 

  Sponsoring roller skating, ice skating or bowling for patient appreciation 

  Pool parties for patients 

  Baseball game or other sporting event tickets for patients 

  Practice newsletter 

  Drawings for prizes 

  Use of a treatment coordinator 
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  Use of a marketing consultant 

Dentists 

 Bringing in a speaker for CE events 

 Golf tournaments 

 DDS barbeque or dinner party 

 Providing vacation homes or trips for referring dentists 

 Providing sporting event tickets for referring dentists 

 Full case gift certificates to top referring dentists to use as they see fit 

 Staging study clubs 

 Accepting more reduced fee plans 

 Increased “thank-you” gifts for referrals 

 College scholarships 

Are you currently employing My Space, Facebook, Twitter, or any other form of chat room type of 

vendor for marketing?     

Yes  

  No 

If yes, please check all social networking avenues the practice currently uses. 

 My Space 

 Facebook 

 You Tube  

 Twitter 

 Blogs 

 Other _________ 

Of the above marketing efforts, have you recently increased investment in any specific area?  Please 

check any below which applies. 

  External, mass media marketing 
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  Internal marketing 

  Referring dentists 

Have the above investments paid off? 

  Yes 

  No 

  Unknown 
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APPENDIX B 

ONLINE SURVEY RESPONSES QUESTIONS 15, 25 and 35 

15. Other external marketing method(s) implemented in the past several years. 
answered question 18 
skipped question 39 

Response Text 
1.  Book of Good Deals and Val-pak non-direct advertising Mar 13, 2010 8:13 PM 
2.  Dentists lunches, gifts, golf tournaments Mar 13, 2010 8:30 PM 
3.  Lunches with referring doctors (although limited) Mar 13, 2010 9:44 PM 
4.  Give certificate for a free exam, patient records, and treatment consultation to 

school silent auctions. Advertise in neighborhood directory and school 
directories. 
Mar 13, 2010 10:53 PM 

5.  Participation in charity auctions Mar 14, 2010 1:12 PM 
6.  Have office team Participating in Relay for Life 

Have office team for Bowl for Kid's Sake 
Mar 14, 2010 5:59 PM 

7.  "Invisalign Day" Mar 14, 2010 6:08 PM 
8.  met directly with GP offices in my area Mar 14, 2010 7:27 PM 
9.  iTunes gift cards to patient who refer new patients...have had very limited 

participation in three yrs. 
Mar 14, 2010 8:33 PM 

10.  visit GP's; lunches; Mar 15, 2010 5:25 PM 
11.  I teach and provide CPR for all general dentist in my area. Mar 15, 2010 6:46 PM 
12.  visited grade schools 

lunch and learn 
hygiene programs 
Mar 16, 2010 7:47 PM 

13.  Holiday Appreciation Party Mar 23, 2010 12:12 AM 
14.  Facebook 

Cold calling 
Deliveries 
Fishing trips 
Mar 24, 2010 1:31 PM 

15.  Job Shadow Day for local Students Mar 25, 2010 10:42 PM 
16.  parent word of mouth Mar 25, 2010 11:39 PM 
17.  Scholarships, school supply donations Mar 26, 2010 12:28 AM 
18.  movie day Apr 23, 2010 3:57 PM 
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25. Other internal marketing method(s) implemented in the past several years. 
answered question 9 
skipped question 48 

Response Text 
1.  Wooden nickles Mar 13, 2010 6:36 PM 
2.  Contests, good brushing awards, post treatment pictures, games Mar 13, 2010 8:35     
PM 
3.  Complimentary photo session with upscale photographer. Provide 8x10 to 

patient, display large image in office. 
-No loose braces contest 
-Incentives for wearing office t-shirt 
-Doctor placed care calls after placing braces or difficult appointments 
-Hand written notes from staff/doctors 
-Gifts (food, gift certificates, etc) to referring doctors several times a year 
-Office calendar with patient artwork, contains office information and 
important dates from local schools. Provided to patients and referring doctors 
-Facebook fan page, post pictures of debonded patients, etc 
Mar 14, 2010 1:21 PM 

4.  T-shirts 
gift cards for referrals 
Mar 14, 2010 9:06 PM 

5.  Reward systems for current/new patients; referral rewards Mar 15, 2010 5:25 PM 
6.  tee shirts 

bumper stickers 
Mar 16, 2010 7:50 PM 

7.  Social networking Mar 24, 2010 1:46 PM 
8.  Patient Beverage Center Mar 26, 2010 12:29 AM 
9.  Great customer service. Moms talk! Mar 29, 2010 3:06 PM 

35. Other method(s) implemented the past few years to increase dental referral 
sources. 

answered question 7 
skipped question 50 

Response Text 
1.  Visits to office and birthday cards Mar 13, 2010 8:15 PM 
2. -Good communication with referring offices (letters, phone calls, etc.) Mar 13, 2010 
9:45 PM 
3.  -Mobile car wash arrives at their office to wash car(s). 

-Spouse interaction Mar 14, 2010 1:25 PM 
4.  Newsletters to GPs, CE courses for GPs, Study club in office Mar 14, 2010 6:12            
PM 
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5.  as before, met GP offices over lunch/breakfast Mar 14, 2010 7:31 PM 
6.  open house lunches for GP Mar 15, 2010 5:25 PM 
7.  Christmas presents to Dentists Mar 16, 2010 9:32 PM 
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APPENDIX C 

STATISTICAL PARAMETERS 

Table 7:  Years in Practice and Practice Growth 

 

Years in 
practice BETA 

Standard 
Deviation 
of Beta 

Low 
Beta Up Beta 

0 to 5 1.1469 0.5603 -0.0219 2.3156 
6 to 10 -0.2393 0.8644 -2.0424 1.5639 
11 to 15 0.5096 0.7571 -1.0698 2.0890 
16 to 20 -0.4662 0.8166 -2.1696 1.2372 

greater than 20  0.0000 0.0000     

 
    

     

Figure 6:  Years in Practice and Practice Growth  
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Table 8:  Specific Marketing Techniques and Practice Growth 

  BETA 
Standard 

Deviation of Beta Low Beta Up Beta 
Magazine  0.1735 0.5228 -0.8606 1.2075 

Newspaper  0.3180 0.4849 -0.6409 1.2769 
Radio  0.1096 0.7748 -1.4226 1.6418 

T.V. -0.0417 1.0768 -2.1714 2.0879 
Direct Mailings  0.3595 0.4442 -0.5190 1.2380 

Website  0.1613 0.3697 -0.5698 0.8924 
Sign/Billboard  1.1539 0.5986 -0.0298 2.3377 

Sponsored a local sports team  0.3869 0.3958 -0.3960 1.1697 
Sponsored a community event  -0.0786 0.4103 -0.8900 0.7329 

Health fairs/career days  0.4304 0.4488 -0.4572 1.3179 
Patient referral incentives  0.4558 0.4322 -0.3990 1.3106 

Staff referral incentives  0.5671 0.5042 -0.4300 1.5642 
Patient appreciation events  0.0627 0.5040 -0.9341 1.0595 

Practice newsletter  0.2104 0.4984 -0.7753 1.1961 
Drawings for prizes  0.2490 0.3906 -0.5235 1.0214 

Patient transportation  0.1592 0.9089 -1.6384 1.9568 
College scholarships  0.3379 1.0391 -1.7172 2.3929 

Treatment coordinator  0.2656 0.3869 -0.4996 1.0307 
Marketing consultant  0.2253 0.5586 -0.8793 1.3300 

Hosting CE events  0.4127 0.4645 -0.5061 1.3314 
Staging study clubs  -0.1606 0.6181 -1.3831 1.0619 

Hosting golf/sporting tournaments  0.0492 0.9229 -1.7760 1.8744 
Dinner parties for local GPs  0.1063 0.5654 -1.0119 1.2244 

Trips, vacation homes or event tickets for referrin g GPs 0.4469 0.5163 -0.5742 1.4680 
Full case gift certificates for top referring GPs t o use as they see 

fit  0.7432 1.0084 -1.2511 2.7376 
Tx dentists' family and staff for free or reduced f ee 0.0173 0.3549 -0.6846 0.7193 

Increased "thank you" gifts for referrals  -0.0232 0.4068 -0.8277 0.7814 
Accepting more insurance and/or reduced fee plans  0.0000       
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Figure 7:  Specific Marketing Techniques and Practice Growth 
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Table 9:  Specific Marketing Techniques and Years in Practice 

  BETA 
Standard 

Deviation of Beta Low Beta Up Beta 
Magazine  -0.3811 0.7773 -1.9276 1.1655 

Newspaper  -0.9203 0.7702 -2.4528 0.6122 
Radio  -0.5216 1.0519 -2.6146 1.5714 

T.V. -0.1113 1.1936 -2.4863 2.2636 
Direct Mailings  -0.1971 0.7736 -1.7363 1.3421 

Website  -0.3366 0.6569 -1.6437 0.9704 
Sign/Billboard  -1.0504 0.9006 -2.8423 0.7415 

Sponsored a local sports team  -0.0931 0.7037 -1.4931 1.3070 
Sponsored a community event  -0.4361 0.7004 -1.8297 0.9575 

Health fairs/career days  0.1305 0.6558 -1.1744 1.4354 
Patient referral incentives  -0.1951 0.7020 -1.5919 1.2018 

Staff referral incentives  -0.7485 0.8267 -2.3934 0.8965 
Patient appreciation events  0.4437 0.7155 -0.9799 1.8673 

Practice newsletter  0.4249 0.7335 -1.0346 1.8843 
Drawings for prizes  -0.1979 0.6794 -1.5497 1.1539 

Patient transportation  0.7186 1.1571 -1.5837 3.0210 
College scholarships  -0.2828 1.5208 -3.3086 2.7431 

Treatment coordinator  -0.3705 0.6706 -1.7048 0.9639 
Marketing consultant  0.4182 0.7392 -1.0526 1.8890 

Hosting CE events  -0.0516 0.7080 -1.4602 1.3570 
Staging study clubs  -0.2502 0.7631 -1.7686 1.2682 

Hosting golf/sporting tournaments  -0.3908 1.2043 -2.7871 2.0054 
Dinner parties for local GPs  0.0744 0.7620 -1.4418 1.5907 

Trips, vacation homes or event tickets for referrin g GPs -0.2847 0.7825 -1.8416 1.2723 
Full case gift certificates for top referring GPs t o use as they 

see fit  0.4198 1.3861 -2.3381 3.1778 
Tx dentists' family and staff for free or reduced f ee -0.3335 0.6378 -1.6025 0.9354 

Increased "thank you" gifts for referrals  0.0463 0.6779 -1.3026 1.3951 
Accepting more insurance and/or reduced fee plans  0.0000       
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Figure 8:  Specific Marketing Techniques and Years in Practice 
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APPENDIX D 

COMPUTATIONAL DETAILS 
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Question 1:  Does the number of years in practice affect the growth of business? 

 

Question 1 Teta 

 

 TETA 
Decreased a lot -2.08309 
Decreased some -1.14714 
Decreased a bit 0.221318 

No change 0.989581 
Grew a bit 1.926252 
Grew some 3.134538 

 

 

Question 1   Experimental 

 

 Decreased a lot Decreased some Decreased a bit No change Grew a bit Grew some Grew a lot Total 
0 to 5 2 0 5 3 4 3 4 21 
6 to 10 0 4 1 0 1 2 0 8 
11 to 15 1 0 1 4 1 1 0 8 
16 to 20 0 0 3 0 0 0 0 3 

greater than 20 2 2 5 3 4 1 0 17 
 

 

Question 1   Predicted 

 

 Decreased a lot Decreased some Decreased a bit No change Grew a bit Grew some Grew a lot Total 
0 to 5 0.80 1.12 4.04 3.72 4.72 4.07 2.53 21 
6 to 10 1.09 1.21 2.61 1.28 0.99 0.56 0.26 8 
11 to 15 0.56 0.72 2.15 1.51 1.50 1.02 0.54 8 
16 to 20 0.50 0.51 0.99 0.44 0.32 0.17 0.08 3 

greater than 20 1.88 2.21 5.34 2.96 2.45 1.45 0.71 17 
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Question 1   Crude Residuals 

 

 Decreased a lot Decreased some Decreased a bit No change Grew a bit Grew some Grew a lot 
0 to 5 1.37 -1.09 0.53 -0.41 -0.38 -0.59 0.98 
6 to 10 -1.13 2.76 -1.21 -1.24 0.01 2.00 -0.52 
11 to 15 0.62 -0.89 -0.91 2.24 -0.45 -0.02 -0.76 
16 to 20 -0.77 -0.79 2.47 -0.71 -0.59 -0.43 -0.29 

greater than 20 0.09 -0.15 -0.18 0.03 1.07 -0.39 -0.86 
 

Question 1   Correlation matrix for Beta 

 

Years in practice 0 to 5 6 to 10 11 to 15 16 to 20 
0 to 5 100.00% 31.21% 39.18% 21.01% 
6 to 10 31.21% 100.00% 28.05% 16.94% 
11 to 15 39.18% 28.05% 100.00% 18.07% 
16 to 20 21.01% 16.94% 18.07% 100.00% 

 

Question 1 p-values for Beta 

 

Years in practice 0 to 5 6 to 10 11 to 15 16 to 20 greater than 20 
0 to 5      
6 to 10 0.1935     
11 to 15 0.5064 0.5220    
16 to 20 0.1190 0.8506 0.3913   

greater than 20 0.054037 0.784765 0.508601 0.574414  
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Question 2:  Does the marketing technique used affect the growth of the business? 

 

Question 2   Teta 

 

 TETA 
Decreased a lot -0.55728 
Decreased some -0.55438 
Decreased a bit -0.00315 

No change 0.558757 
Grew a bit 1.148903 
Grew some 2.05252 
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Question 2   Experimental 

 
Decreased 

a lot 
Decreased 

some 
Decreased 

a bit 
No 

change 
Grew 
a bit 

Grew 
some 

Grew 
a lot Total 

Magazine 6 0 1 2 2 2 2 15 
Newspaper  4 2 1 1 4 2 2 16 
Radio  0 1 2 0 1 0 0 4 
T.V. 1 1 0 0 1 0 0 3 
Direct Mailings 4 3 1 3 3 2 3 19 
Website 9 4 3 7 5 4 4 36 
Sign/Billboard 1 0 1 1 2 1 3 9 
Sponsored a local sports team  6 2 4 5 6 3 4 30 
Sponsored a community event 6 4 3 5 2 4 1 25 
Health fairs/career days 5 2 2 3 4 4 3 23 
Patient referral incentives 5 3 2 4 3 4 4 25 
Staff referral incentives 2 1 2 2 2 4 1 14 
Patient appreciation events 3 1 1 5 2 2 0 14 
Practice newsletter 3 2 1 3 0 3 1 13 
Drawings for prizes 6 2 3 6 6 6 1 30 
Patient transportation 2 0 0 0 1 1 0 4 
College scholarships 1 0 0 1 0 1 0 3 
Treatment coordinator 6 3 2 6 5 5 2 29 
Marketing consultant 2 1 2 1 3 2 0 11 
Hosting CE events 4 2 0 2 3 5 1 17 
Staging study clubs 4 2 0 1 2 2 0 11 
Hosting golf/sporting tournaments 2 0 0 1 0 1 0 4 
Dinner parties for local GPs 2 1 2 2 1 2 0 10 
Trips, vacation homes or event tickets 
for referring GPs 1 2 0 5 2 3 0 13 
Full case gift certificates for top 
referring GPs to use as they see fit 0 0 1 1 0 0 1 3 
Tx dentists' family and staff for free or 
reduced fee 12 6 4 7 7 7 3 46 
Increased "thank you" gifts for referrals 6 3 4 4 3 2 2 24 
Accepting more insurance and/or 
reduced fee plans 6 2 4 1 3 2 2 20 
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Question 2   Predicted 

  
Decreased 

a lot 
Decreased 

some 
Decreased 

a bit 
No 

change 
Grew 
a bit 

Grew 
some 

Grew 
a lot Total 

Magazine 4.88 0.01 1.95 2.09 1.97 2.12 1.99 15 
Newspaper  4.71 0.01 2.01 2.23 2.19 2.46 2.40 16 
Radio  1.36 0.00 0.53 0.55 0.51 0.54 0.50 4 
T.V. 1.12 0.00 0.41 0.41 0.36 0.37 0.33 3 
Direct Mailings 5.43 0.01 2.36 2.65 2.62 2.98 2.95 19 
Website 11.80 0.02 4.70 5.01 4.70 5.05 4.72 36 
Sign/Billboard 1.38 0.00 0.77 1.05 1.29 1.91 2.60 9 
Sponsored a local sports team  8.40 0.02 3.69 4.17 4.17 4.78 4.77 30 
Sponsored a community event 9.56 0.02 3.39 3.38 2.98 3.01 2.65 25 
Health fairs/career days 6.24 0.01 2.79 3.19 3.23 3.74 3.79 23 
Patient referral incentives 6.66 0.01 3.01 3.46 3.52 4.12 4.21 25 
Staff referral incentives 3.43 0.01 1.62 1.91 2.01 2.43 2.58 14 
Patient appreciation events 4.90 0.01 1.86 1.93 1.77 1.85 1.68 14 
Practice newsletter 4.12 0.01 1.68 1.81 1.72 1.88 1.78 13 
Drawings for prizes 9.26 0.02 3.84 4.19 4.02 4.43 4.24 30 
Patient transportation 1.31 0.00 0.52 0.56 0.52 0.56 0.52 4 
College scholarships 0.87 0.00 0.37 0.42 0.41 0.47 0.46 3 
Treatment coordinator 8.85 0.02 3.70 4.05 3.91 4.32 4.16 29 
Marketing consultant 3.45 0.01 1.42 1.53 1.46 1.60 1.52 11 
Hosting CE events 4.67 0.01 2.07 2.36 2.38 2.74 2.76 17 
Staging study clubs 4.42 0.01 1.50 1.47 1.26 1.25 1.08 11 
Hosting golf/sporting tournaments 1.41 0.00 0.53 0.55 0.50 0.52 0.48 4 
Dinner parties for local GPs 3.40 0.01 1.32 1.39 1.28 1.36 1.25 10 
Trips, vacation homes or event tickets 
for referring GPs 3.49 0.01 1.57 1.80 1.83 2.13 2.17 13 
Full case gift certificates for top 
referring GPs to use as they see fit 0.64 0.00 0.32 0.40 0.44 0.56 0.64 3 
Tx dentists' family and staff for free or 
reduced fee 16.57 0.03 6.17 6.31 5.70 5.90 5.32 46 
Increased "thank you" gifts for referrals 8.87 0.02 3.23 3.28 2.93 3.00 2.68 24 
Accepting more insurance and/or 
reduced fee plans 7.28 0.01 2.69 2.74 2.46 2.54 2.28 20 
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Question 2   Crude Residuals 

  
Decreased 

a lot 
Decreased 

some 
Decreased 

a bit 
No 

change 
Grew 
a bit 

Grew 
some 

Grew 
a lot 

Magazine 0.62 -0.10 -0.73 -0.07 0.03 -0.09 0.01 
Newspaper  -0.39 20.27 -0.76 -0.89 1.32 -0.32 -0.28 
Radio  -1.43 19.56 2.17 -0.80 0.73 -0.79 -0.76 
T.V. -0.15 22.11 -0.68 -0.69 1.13 -0.65 -0.61 
Direct Mailings -0.72 28.18 -0.94 0.23 0.25 -0.62 0.03 
Website -0.99 26.22 -0.84 0.96 0.15 -0.50 -0.36 
Sign/Billboard -0.35 -0.06 0.27 -0.05 0.68 -0.74 0.29 
Sponsored a local sports team  -0.98 14.96 0.17 0.44 0.97 -0.89 -0.38 
Sponsored a community event -1.47 30.43 -0.23 0.95 -0.61 0.61 -1.07 
Health fairs/career days -0.58 17.29 -0.50 -0.12 0.47 0.14 -0.45 
Patient referral incentives -0.75 25.08 -0.62 0.31 -0.30 -0.07 -0.11 
Staff referral incentives -0.89 11.45 0.32 0.07 -0.01 1.10 -1.09 
Patient appreciation events -1.06 10.31 -0.68 2.38 0.19 0.12 -1.38 
Practice newsletter -0.67 22.04 -0.56 0.95 -1.41 0.89 -0.63 
Drawings for prizes -1.29 14.54 -0.46 0.96 1.06 0.81 -1.70 
Patient transportation 0.73 -0.05 -0.78 -0.80 0.71 0.63 -0.78 
College scholarships 0.17 -0.04 -0.65 0.97 -0.69 0.85 -0.73 
Treatment coordinator -1.15 22.33 -0.94 1.05 0.59 0.35 -1.14 
Marketing consultant -0.94 11.98 0.53 -0.46 1.36 0.34 -1.33 
Hosting CE events -0.37 20.07 -1.54 -0.25 0.44 1.49 -1.16 
Staging study clubs -0.26 22.75 -1.32 -0.41 0.70 0.71 -1.10 
Hosting golf/sporting tournaments 0.62 -0.05 -0.78 0.65 -0.76 0.71 -0.73 
Dinner parties for local GPs -0.93 12.31 0.63 0.56 -0.27 0.59 -1.20 
Trips, vacation homes or event tickets for 
referring GPs -1.56 23.16 -1.34 2.57 0.14 0.65 -1.62 
Full case gift certificates for top referring 
GPs to use as they see fit -0.90 -0.04 1.27 1.03 -0.72 -0.83 0.51 
Tx dentists' family and staff for free or 
reduced fee -1.40 34.04 -0.94 0.29 0.58 0.48 -1.07 
Increased "thank you" gifts for referrals -1.21 23.43 0.46 0.43 0.04 -0.62 -0.44 
Accepting more insurance and/or reduced 
fee plans -0.60 17.14 0.86 -1.13 0.37 -0.36 -0.19 
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Question 2   Correlation matrix for Beta 

 

100.0% 21.0% 2.3% 27.0% 21.4% 27.0% 9.9% 27.9% 25.1% 24.9% 
21.0% 100.0% 7.3% 18.3% 21.0% 27.8% 13.8% 30.4% 27.3% 27.1% 
2.3% 7.3% 100.0% 4.9% 4.1% 7.1% -0.8% 9.4% 8.6% 8.5% 

27.0% 18.3% 4.9% 100.0% 27.6% 30.0% 10.4% 25.2% 22.7% 22.3% 
21.4% 21.0% 4.1% 27.6% 100.0% 31.8% 12.3% 32.6% 29.7% 28.6% 
27.0% 27.8% 7.1% 30.0% 31.8% 100.0% 16.4% 40.2% 36.3% 35.6% 
9.9% 13.8% -0.8% 10.4% 12.3% 16.4% 100.0% 18.1% 16.0% 16.4% 

27.9% 30.4% 9.4% 25.2% 32.6% 40.2% 18.1% 100.0% 35.0% 38.0% 
25.1% 27.3% 8.6% 22.7% 29.7% 36.3% 16.0% 35.0% 100.0% 30.0% 
24.9% 27.1% 8.5% 22.3% 28.6% 35.6% 16.4% 38.0% 30.0% 100.0% 
26.5% 28.8% 9.0% 23.8% 30.7% 38.0% 17.2% 38.5% 34.6% 34.3% 
22.0% 23.9% 7.4% 19.7% 25.5% 31.5% 14.4% 32.0% 28.7% 28.5% 
22.0% 23.9% 7.5% 19.8% 25.5% 31.6% 14.2% 32.0% 28.8% 28.4% 
15.8% 19.7% 1.9% 15.7% 19.5% 24.8% 9.1% 26.3% 23.9% 23.2% 
28.4% 30.9% 9.6% 25.6% 32.9% 40.8% 18.5% 41.3% 37.1% 36.8% 
12.3% 13.3% 4.2% 11.1% 14.2% 17.6% 7.8% 17.8% 16.0% 15.8% 
-7.2% -0.3% -12.4% -2.3% -6.1% -4.5% -7.5% -1.1% -1.3% -0.7% 
24.7% 28.4% 6.3% 23.2% 29.6% 36.9% 15.4% 38.0% 34.4% 33.5% 
21.3% 23.2% 7.3% 19.1% 24.3% 30.4% 13.9% 30.8% 27.4% 27.8% 
23.7% 25.8% 8.0% 21.4% 27.8% 34.1% 15.4% 34.6% 31.3% 30.6% 
24.9% 24.2% 12.3% 20.8% 28.0% 33.5% 17.2% 32.6% 29.4% 28.9% 
-3.7% 2.3% -9.7% 0.4% -1.4% 0.0% -5.0% 2.9% 3.1% 2.0% 
19.9% 21.6% 6.9% 17.8% 22.6% 28.3% 12.8% 28.6% 25.5% 25.8% 
16.4% 20.5% 2.0% 16.2% 19.7% 25.6% 9.8% 27.2% 24.2% 24.3% 
11.0% 12.0% 3.7% 10.0% 12.7% 15.9% 7.2% 16.1% 14.4% 14.3% 
31.4% 34.1% 10.6% 28.4% 37.1% 45.3% 20.1% 45.9% 41.7% 40.3% 
27.4% 28.1% 11.6% 23.7% 31.0% 38.0% 18.3% 37.7% 33.8% 33.7% 
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Question 2   Correlation matrix for Beta (continued) 

 

26.5% 22.0% 22.0% 15.8% 28.4% 12.3% -7.2% 24.7% 21.3% 23.7% 
28.8% 23.9% 23.9% 19.7% 30.9% 13.3% -0.3% 28.4% 23.2% 25.8% 
9.0% 7.4% 7.5% 1.9% 9.6% 4.2% -12.4% 6.3% 7.3% 8.0% 

23.8% 19.7% 19.8% 15.7% 25.6% 11.1% -2.3% 23.2% 19.1% 21.4% 
30.7% 25.5% 25.5% 19.5% 32.9% 14.2% -6.1% 29.6% 24.3% 27.8% 
38.0% 31.5% 31.6% 24.8% 40.8% 17.6% -4.5% 36.9% 30.4% 34.1% 
17.2% 14.4% 14.2% 9.1% 18.5% 7.8% -7.5% 15.4% 13.9% 15.4% 
38.5% 32.0% 32.0% 26.3% 41.3% 17.8% -1.1% 38.0% 30.8% 34.6% 
34.6% 28.7% 28.8% 23.9% 37.1% 16.0% -1.3% 34.4% 27.4% 31.3% 
34.3% 28.5% 28.4% 23.2% 36.8% 15.8% -0.7% 33.5% 27.8% 30.6% 

100.0% 30.3% 30.2% 24.8% 39.1% 16.8% -0.9% 35.8% 29.3% 32.7% 
30.3% 100.0% 25.1% 20.6% 32.5% 13.9% -0.8% 29.8% 24.3% 27.2% 
30.2% 25.1% 100.0% 20.6% 32.5% 14.0% -0.8% 29.8% 24.3% 27.1% 
24.8% 20.6% 20.6% 100.0% 26.7% 11.5% -7.0% 23.4% 19.8% 22.4% 
39.1% 32.5% 32.5% 26.7% 100.0% 18.1% -0.9% 38.5% 31.5% 35.0% 
16.8% 13.9% 14.0% 11.5% 18.1% 100.0% -0.4% 16.6% 13.5% 15.1% 
-0.9% -0.8% -0.8% -7.0% -0.9% -0.4% 100.0% -4.8% -0.5% -1.0% 
35.8% 29.8% 29.8% 23.4% 38.5% 16.6% -4.8% 100.0% 28.6% 32.4% 
29.3% 24.3% 24.3% 19.8% 31.5% 13.5% -0.5% 28.6% 100.0% 26.1% 
32.7% 27.2% 27.1% 22.4% 35.0% 15.1% -1.0% 32.4% 26.1% 100.0% 
30.8% 25.6% 25.6% 23.5% 33.1% 14.3% 6.0% 31.8% 24.7% 27.7% 
2.5% 2.1% 2.1% -3.1% 2.7% 1.2% -15.6% -0.1% 1.5% 2.7% 

27.2% 22.6% 22.6% 18.4% 29.2% 12.7% -0.5% 26.5% 22.2% 24.2% 
25.7% 21.4% 21.4% 15.3% 27.7% 11.9% -6.8% 24.0% 20.8% 23.0% 
15.2% 12.6% 12.7% 10.4% 16.4% 7.1% -0.2% 15.0% 12.2% 13.6% 
43.2% 35.9% 35.9% 29.8% 46.4% 20.0% -1.5% 43.0% 34.3% 39.1% 
35.7% 29.7% 29.7% 25.6% 38.4% 16.5% 3.0% 35.9% 28.8% 31.9% 
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Question 2   Correlation matrix for Beta (continued) 

 

24.9% -3.7% 19.9% 16.4% 11.0% 31.4% 27.4% 
24.2% 2.3% 21.6% 20.5% 12.0% 34.1% 28.1% 
12.3% -9.7% 6.9% 2.0% 3.7% 10.6% 11.6% 
20.8% 0.4% 17.8% 16.2% 10.0% 28.4% 23.7% 
28.0% -1.4% 22.6% 19.7% 12.7% 37.1% 31.0% 
33.5% 0.0% 28.3% 25.6% 15.9% 45.3% 38.0% 
17.2% -5.0% 12.8% 9.8% 7.2% 20.1% 18.3% 
32.6% 2.9% 28.6% 27.2% 16.1% 45.9% 37.7% 
29.4% 3.1% 25.5% 24.2% 14.4% 41.7% 33.8% 
28.9% 2.0% 25.8% 24.3% 14.3% 40.3% 33.7% 
30.8% 2.5% 27.2% 25.7% 15.2% 43.2% 35.7% 
25.6% 2.1% 22.6% 21.4% 12.6% 35.9% 29.7% 
25.6% 2.1% 22.6% 21.4% 12.7% 35.9% 29.7% 
23.5% -3.1% 18.4% 15.3% 10.4% 29.8% 25.6% 
33.1% 2.7% 29.2% 27.7% 16.4% 46.4% 38.4% 
14.3% 1.2% 12.7% 11.9% 7.1% 20.0% 16.5% 
6.0% -15.6% -0.5% -6.8% -0.2% -1.5% 3.0% 

31.8% -0.1% 26.5% 24.0% 15.0% 43.0% 35.9% 
24.7% 1.5% 22.2% 20.8% 12.2% 34.3% 28.8% 
27.7% 2.7% 24.2% 23.0% 13.6% 39.1% 31.9% 

100.0% 8.1% 23.0% 24.1% 12.8% 36.7% 28.7% 
8.1% 100.0% 1.4% -3.7% 1.0% 3.8% 5.5% 

23.0% 1.4% 100.0% 19.3% 11.4% 31.9% 26.8% 
24.1% -3.7% 19.3% 100.0% 10.8% 30.3% 26.6% 
12.8% 1.0% 11.4% 10.8% 100.0% 18.0% 14.9% 
36.7% 3.8% 31.9% 30.3% 18.0% 100.0% 42.2% 
28.7% 5.5% 26.8% 26.6% 14.9% 42.2% 100.0% 
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Question 2 p-values for Beta 

 

          
0.840          
0.946 0.820         
0.858 0.761 0.909        
0.787 0.950 0.780 0.731       
0.985 0.798 0.952 0.859 0.732      
0.219 0.280 0.288 0.334 0.288 0.161     
0.745 0.913 0.750 0.709 0.963 0.678 0.287    
0.705 0.533 0.830 0.975 0.470 0.665 0.092 0.416   
0.710 0.865 0.721 0.686 0.911 0.644 0.335 0.942 0.404  
0.678 0.832 0.697 0.669 0.877 0.605 0.346 0.907 0.371 0.967 
0.589 0.722 0.621 0.609 0.758 0.517 0.455 0.779 0.322 0.840 
0.879 0.716 0.960 0.930 0.659 0.875 0.165 0.614 0.828 0.587 
0.959 0.877 0.913 0.832 0.824 0.937 0.228 0.782 0.655 0.743 
0.908 0.912 0.873 0.800 0.852 0.871 0.208 0.805 0.564 0.761 
0.989 0.878 0.967 0.887 0.843 0.998 0.362 0.819 0.812 0.789 
0.888 0.986 0.860 0.800 0.985 0.873 0.497 0.965 0.710 0.935 
0.888 0.933 0.857 0.789 0.873 0.846 0.215 0.827 0.543 0.781 
0.946 0.900 0.904 0.826 0.851 0.924 0.259 0.814 0.662 0.775 
0.733 0.888 0.738 0.699 0.934 0.673 0.330 0.966 0.429 0.978 
0.681 0.543 0.786 0.924 0.496 0.656 0.129 0.457 0.912 0.440 
0.907 0.797 0.960 0.949 0.762 0.910 0.317 0.737 0.900 0.711 
0.931 0.777 0.997 0.903 0.725 0.935 0.205 0.685 0.792 0.654 
0.710 0.856 0.718 0.683 0.898 0.654 0.373 0.927 0.427 0.981 
0.617 0.705 0.619 0.596 0.728 0.589 0.727 0.743 0.452 0.777 
0.805 0.618 0.914 0.959 0.548 0.779 0.105 0.488 0.860 0.472 
0.767 0.591 0.880 0.987 0.526 0.738 0.106 0.471 0.924 0.455 
0.741 0.513 0.888 0.969 0.420 0.663 0.056 0.330 0.848 0.339 
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Question 2 p-values for Beta (continued) 

 

          
          
          
          
          
          
          
          
          
          
          

0.867          
0.555 0.480         
0.710 0.616 0.835        
0.723 0.619 0.771 0.952       
0.769 0.695 0.926 0.961 0.928      
0.917 0.843 0.812 0.912 0.936 0.897     
0.743 0.636 0.750 0.930 0.976 0.914 0.948    
0.745 0.650 0.829 0.984 0.972 0.951 0.924 0.953   
0.946 0.822 0.611 0.767 0.788 0.804 0.948 0.808 0.797  
0.415 0.363 0.780 0.641 0.576 0.772 0.681 0.560 0.644 0.460 
0.691 0.623 0.990 0.878 0.842 0.932 0.836 0.829 0.871 0.726 
0.624 0.544 0.954 0.890 0.836 0.961 0.845 0.816 0.881 0.676 
0.989 0.868 0.595 0.742 0.760 0.784 0.925 0.779 0.771 0.961 
0.794 0.876 0.547 0.636 0.648 0.668 0.780 0.659 0.654 0.766 
0.434 0.374 0.941 0.753 0.661 0.885 0.771 0.637 0.754 0.500 
0.421 0.364 0.895 0.717 0.630 0.855 0.747 0.608 0.720 0.482 
0.293 0.263 0.901 0.674 0.525 0.861 0.746 0.494 0.687 0.376 
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Question 2 p-values for Beta (continued) 

 

        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        

0.850        
0.751 0.958       
0.452 0.707 0.657      
0.446 0.612 0.583 0.794     
0.803 0.974 0.894 0.494 0.498    
0.853 0.943 0.853 0.476 0.482 0.940   
0.795 0.958 0.851 0.388 0.462 0.961 0.955  

   



 

109 

 

Question 3:  Does the number of years in practice affect the marketing technique used? 

 

Question 3   Teta 

 

 TETA 
0-5 yrs -0.65659 
6-10 yrs -0.06771 
11-15 yrs 0.388677 
16-20 yrs 0.391088 
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Question 3   Experimental 

  0-5 yrs 6-10 yrs 11-15 yrs 16-20 yrs > 20 yrs Total 
Magazine 7 1 3 0 4 15 
Newspaper  8 3 3 0 2 16 
Radio  1 1 2 0 0 4 
T.V. 1 1 0 0 1 3 
Direct Mailings 8 2 2 1 6 19 
Website 14 6 5 1 10 36 
Sign/Billboard 6 1 1 0 1 9 
Sponsored a local sports team  12 3 3 1 11 30 
Sponsored a community event 9 7 2 1 6 25 
Health fairs/career days 6 4 4 0 9 23 
Patient referral incentives 8 5 4 1 7 25 
Staff referral incentives 8 2 1 0 3 14 
Patient appreciation events 3 2 2 0 7 14 
Practice newsletter 3 3 0 0 7 13 
Drawings for prizes 11 4 5 1 9 30 
Patient transportation 1 0 0 0 3 4 
College scholarships 2 0 0 0 1 3 
Treatment coordinator 13 4 3 0 9 29 
Marketing consultant 2 2 2 0 5 11 
Hosting CE events 5 4 2 0 6 17 
Staging study clubs 3 4 1 0 3 11 
Hosting golf/sporting tournaments 2 1 0 0 1 4 
Dinner parties for local GPs 3 2 1 0 4 10 
Trips, vacation homes or event tickets for 
referring GPs 5 3 1 0 4 13 
Full case gift certificates for top referring GPs 
to use as they see fit 1 0 0 0 2 3 
Tx dentists' family and staff for free or reduced 
fee 17 8 7 2 12 46 
Increased "thank you" gifts for referrals 7 4 3 2 8 24 
Accepting more insurance and/or reduced fee 
plans 7 3 1 2 7 20 
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Question 3   Predicted 

  0-5 yrs 6-10 yrs 11-15 yrs 16-20 yrs > 20 yrs Total 
Magazine 6.47 2.19 1.59 0.01 4.74 15 
Newspaper  9.05 2.17 1.38 0.01 3.40 16 
Radio  1.87 0.58 0.41 0.00 1.15 4 
T.V. 1.10 0.43 0.33 0.00 1.13 3 
Direct Mailings 7.36 2.76 2.09 0.01 6.78 19 
Website 15.14 5.26 3.85 0.02 11.73 36 
Sign/Billboard 5.37 1.17 0.73 0.00 1.72 9 
Sponsored a local sports team  10.88 4.31 3.35 0.02 11.44 30 
Sponsored a community event 11.13 3.65 2.60 0.01 7.61 25 
Health fairs/career days 7.19 3.17 2.61 0.01 10.01 23 
Patient referral incentives 9.67 3.63 2.75 0.01 8.94 25 
Staff referral incentives 7.32 1.97 1.31 0.01 3.39 14 
Patient appreciation events 3.50 1.75 1.56 0.01 7.18 14 
Practice newsletter 3.29 1.64 1.45 0.01 6.61 13 
Drawings for prizes 11.62 4.36 3.30 0.02 10.71 30 
Patient transportation 0.81 0.44 0.42 0.00 2.32 4 
College scholarships 1.22 0.44 0.32 0.00 1.01 3 
Treatment coordinator 12.44 4.24 3.08 0.02 9.23 29 
Marketing consultant 2.80 1.39 1.23 0.01 5.57 11 
Hosting CE events 6.00 2.43 1.91 0.01 6.65 17 
Staging study clubs 4.40 1.60 1.20 0.01 3.79 11 
Hosting golf/sporting tournaments 1.74 0.58 0.42 0.00 1.26 4 
Dinner parties for local GPs 3.25 1.40 1.13 0.01 4.21 10 
Trips, vacation homes or event tickets for 
referring GPs 5.30 1.90 1.41 0.01 4.38 13 
Full case gift certificates for top referring GPs 
to use as they see fit 0.76 0.38 0.34 0.00 1.52 3 
Tx dentists' family and staff for free or reduced 
fee 19.32 6.72 4.92 0.02 15.01 46 
Increased "thank you" gifts for referrals 7.95 3.37 2.72 0.01 9.95 24 
Accepting more insurance and/or reduced fee 
plans 6.83 2.83 2.26 0.01 8.07 20 
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Question 3   Crude Residuals 

  0-5 yrs 6-10 yrs 11-15 yrs 16-20 yrs > 20 yrs 
Magazine 0.27 -0.87 1.19 -0.09 -0.41 
Newspaper  -0.53 0.61 1.44 -0.08 -0.85 
Radio  -0.87 0.59 2.64 -0.04 -1.27 
T.V. -0.12 0.93 -0.61 -0.04 -0.16 
Direct Mailings 0.30 -0.49 -0.07 9.65 -0.38 
Website -0.39 0.35 0.62 7.11 -0.61 
Sign/Billboard 0.42 -0.17 0.34 -0.06 -0.61 
Sponsored a local sports team  0.42 -0.68 -0.21 7.53 -0.16 
Sponsored a community event -0.86 1.90 -0.40 8.74 -0.70 
Health fairs/career days -0.54 0.50 0.91 -0.12 -0.42 
Patient referral incentives -0.68 0.78 0.80 8.38 -0.81 
Staff referral incentives 0.36 0.02 -0.28 -0.08 -0.25 
Patient appreciation events -0.31 0.20 0.37 -0.09 -0.10 
Practice newsletter -0.19 1.14 -1.28 -0.09 0.22 
Drawings for prizes -0.23 -0.18 0.99 7.63 -0.65 
Patient transportation 0.24 -0.71 -0.69 -0.05 0.68 
College scholarships 0.91 -0.72 -0.60 -0.04 -0.02 
Treatment coordinator 0.21 -0.13 -0.05 -0.12 -0.09 
Marketing consultant -0.55 0.55 0.74 -0.08 -0.35 
Hosting CE events -0.51 1.09 0.07 -0.10 -0.32 
Staging study clubs -0.86 2.05 -0.19 -0.08 -0.50 
Hosting golf/sporting tournaments 0.27 0.59 -0.69 -0.05 -0.28 
Dinner parties for local GPs -0.17 0.55 -0.13 -0.08 -0.14 
Trips, vacation homes or event tickets for 
referring GPs -0.17 0.87 -0.36 -0.08 -0.23 
Full case gift certificates for top referring GPs 
to use as they see fit 0.31 -0.66 -0.61 -0.04 0.55 
Tx dentists' family and staff for free or reduced 
fee -0.69 0.53 0.99 12.65 -0.95 
Increased "thank you" gifts for referrals -0.41 0.37 0.18 16.76 -0.81 
Accepting more insurance and/or reduced fee 
plans 0.08 0.11 -0.89 18.46 -0.49 
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Question 3 Correlation matrix for Beta  

 

100.0% 63.4% 51.4% 40.0% 66.2% 70.3% 54.0% 69.5% 68.7% 64.7% 
63.4% 100.0% 52.2% 40.6% 67.1% 71.3% 54.9% 70.4% 69.7% 65.6% 
51.4% 52.2% 100.0% 32.8% 54.9% 57.7% 44.4% 57.4% 56.8% 52.6% 
40.0% 40.6% 32.8% 100.0% 42.2% 45.1% 34.7% 45.0% 43.9% 41.7% 
66.2% 67.1% 54.9% 42.2% 100.0% 74.2% 57.0% 73.3% 72.4% 68.4% 
70.3% 71.3% 57.7% 45.1% 74.2% 100.0% 61.0% 78.1% 77.1% 73.4% 
54.0% 54.9% 44.4% 34.7% 57.0% 61.0% 100.0% 60.3% 59.3% 56.4% 
69.5% 70.4% 57.4% 45.0% 73.3% 78.1% 60.3% 100.0% 76.1% 72.0% 
68.7% 69.7% 56.8% 43.9% 72.4% 77.1% 59.3% 76.1% 100.0% 71.2% 
64.7% 65.6% 52.6% 41.7% 68.4% 73.4% 56.4% 72.0% 71.2% 100.0% 
68.8% 69.8% 56.9% 43.9% 72.6% 77.3% 59.4% 76.2% 75.3% 71.3% 
62.5% 63.4% 52.0% 39.7% 65.8% 69.8% 53.7% 69.0% 68.3% 64.2% 
56.0% 56.8% 45.2% 36.3% 59.3% 63.9% 49.0% 62.5% 61.7% 59.6% 
53.6% 54.4% 43.2% 34.8% 56.8% 61.3% 47.1% 59.9% 59.2% 57.3% 
69.6% 70.6% 57.5% 44.5% 73.4% 78.2% 60.1% 77.1% 76.2% 72.2% 
17.2% 17.5% 11.8% 12.1% 18.5% 21.5% 16.4% 20.1% 19.7% 21.3% 
48.0% 48.6% 41.4% 29.8% 50.3% 52.3% 40.2% 52.4% 51.9% 47.1% 
67.8% 68.8% 55.6% 43.5% 71.5% 76.4% 58.8% 75.2% 74.4% 70.8% 
52.9% 53.7% 42.5% 34.4% 56.0% 60.5% 46.4% 59.1% 58.3% 56.5% 
63.1% 64.0% 51.8% 40.5% 66.6% 71.2% 54.7% 70.1% 69.2% 65.9% 
58.9% 59.7% 48.3% 37.8% 62.1% 66.4% 51.1% 65.3% 64.6% 61.5% 
51.3% 51.9% 43.6% 32.1% 53.8% 56.4% 43.4% 56.2% 55.7% 51.3% 
50.1% 50.9% 40.1% 32.6% 53.1% 57.4% 44.1% 56.1% 55.4% 53.8% 
61.7% 62.5% 51.3% 39.2% 65.0% 68.9% 53.0% 68.1% 67.4% 63.4% 
32.8% 33.2% 26.9% 21.0% 34.6% 37.0% 28.4% 36.4% 36.0% 34.3% 
72.1% 73.1% 59.2% 46.3% 76.1% 81.3% 62.5% 80.0% 79.1% 75.3% 
67.0% 67.9% 55.0% 43.0% 70.7% 75.6% 58.1% 74.4% 73.5% 70.0% 
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Question 3   Correlation matrix for Beta (continued) 

 

68.8% 62.5% 56.0% 53.6% 69.6% 17.2% 48.0% 67.8% 52.9% 63.1% 
69.8% 63.4% 56.8% 54.4% 70.6% 17.5% 48.6% 68.8% 53.7% 64.0% 
56.9% 52.0% 45.2% 43.2% 57.5% 11.8% 41.4% 55.6% 42.5% 51.8% 
43.9% 39.7% 36.3% 34.8% 44.5% 12.1% 29.8% 43.5% 34.4% 40.5% 
72.6% 65.8% 59.3% 56.8% 73.4% 18.5% 50.3% 71.5% 56.0% 66.6% 
77.3% 69.8% 63.9% 61.3% 78.2% 21.5% 52.3% 76.4% 60.5% 71.2% 
59.4% 53.7% 49.0% 47.1% 60.1% 16.4% 40.2% 58.8% 46.4% 54.7% 
76.2% 69.0% 62.5% 59.9% 77.1% 20.1% 52.4% 75.2% 59.1% 70.1% 
75.3% 68.3% 61.7% 59.2% 76.2% 19.7% 51.9% 74.4% 58.3% 69.2% 
71.3% 64.2% 59.6% 57.3% 72.2% 21.3% 47.1% 70.8% 56.5% 65.9% 

100.0% 68.4% 61.9% 59.3% 76.4% 19.8% 51.9% 74.5% 58.5% 69.4% 
68.4% 100.0% 55.5% 53.2% 69.2% 16.8% 47.9% 67.3% 52.4% 62.7% 
61.9% 55.5% 100.0% 50.3% 62.7% 19.6% 40.0% 61.6% 49.6% 57.4% 
59.3% 53.2% 50.3% 100.0% 60.1% 19.1% 38.1% 59.1% 47.7% 55.0% 
76.4% 69.2% 62.7% 60.1% 100.0% 20.2% 52.5% 75.4% 59.2% 70.2% 
19.8% 16.8% 19.6% 19.1% 20.2% 100.0% 8.1% 20.7% 19.0% 19.3% 
51.9% 47.9% 40.0% 38.1% 52.5% 8.1% 100.0% 50.4% 37.5% 46.9% 
74.5% 67.3% 61.6% 59.1% 75.4% 20.7% 50.4% 100.0% 58.3% 68.6% 
58.5% 52.4% 49.6% 47.7% 59.2% 19.0% 37.5% 58.3% 100.0% 54.3% 
69.4% 62.7% 57.4% 55.0% 70.2% 19.3% 46.9% 68.6% 54.3% 100.0% 
64.7% 58.5% 53.5% 51.3% 65.5% 17.9% 43.8% 64.0% 50.6% 59.6% 
55.7% 51.1% 43.9% 41.9% 56.3% 10.7% 41.3% 54.4% 41.2% 50.7% 
55.5% 49.7% 47.2% 45.5% 56.2% 18.5% 35.3% 55.4% 44.9% 51.6% 
67.5% 61.3% 54.8% 52.5% 68.3% 16.6% 47.3% 66.4% 51.7% 61.9% 
36.0% 32.5% 29.8% 28.6% 36.5% 10.1% 24.4% 35.7% 28.3% 33.2% 
79.3% 71.6% 65.5% 62.9% 80.2% 22.0% 53.6% 78.4% 62.0% 73.0% 
73.6% 66.5% 60.9% 58.4% 74.5% 20.5% 49.8% 72.8% 57.6% 67.9% 
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Question 3   Correlation matrix for Beta (continued) 

 

58.9% 51.3% 50.1% 61.7% 32.8% 72.1% 67.0% 
59.7% 51.9% 50.9% 62.5% 33.2% 73.1% 67.9% 
48.3% 43.6% 40.1% 51.3% 26.9% 59.2% 55.0% 
37.8% 32.1% 32.6% 39.2% 21.0% 46.3% 43.0% 
62.1% 53.8% 53.1% 65.0% 34.6% 76.1% 70.7% 
66.4% 56.4% 57.4% 68.9% 37.0% 81.3% 75.6% 
51.1% 43.4% 44.1% 53.0% 28.4% 62.5% 58.1% 
65.3% 56.2% 56.1% 68.1% 36.4% 80.0% 74.4% 
64.6% 55.7% 55.4% 67.4% 36.0% 79.1% 73.5% 
61.5% 51.3% 53.8% 63.4% 34.3% 75.3% 70.0% 
64.7% 55.7% 55.5% 67.5% 36.0% 79.3% 73.6% 
58.5% 51.1% 49.7% 61.3% 32.5% 71.6% 66.5% 
53.5% 43.9% 47.2% 54.8% 29.8% 65.5% 60.9% 
51.3% 41.9% 45.5% 52.5% 28.6% 62.9% 58.4% 
65.5% 56.3% 56.2% 68.3% 36.5% 80.2% 74.5% 
17.9% 10.7% 18.5% 16.6% 10.1% 22.0% 20.5% 
43.8% 41.3% 35.3% 47.3% 24.4% 53.6% 49.8% 
64.0% 54.4% 55.4% 66.4% 35.7% 78.4% 72.8% 
50.6% 41.2% 44.9% 51.7% 28.3% 62.0% 57.6% 
59.6% 50.7% 51.6% 61.9% 33.2% 73.0% 67.9% 

100.0% 47.2% 48.1% 57.7% 31.0% 68.1% 63.3% 
47.2% 100.0% 38.9% 50.4% 26.3% 57.9% 53.8% 
48.1% 38.9% 100.0% 49.0% 26.8% 58.9% 54.7% 
57.7% 50.4% 49.0% 100.0% 32.1% 70.7% 65.7% 
31.0% 26.3% 26.8% 32.1% 100.0% 38.0% 35.3% 
68.1% 57.9% 58.9% 70.7% 38.0% 100.0% 77.5% 
63.3% 53.8% 54.7% 65.7% 35.3% 77.5% 100.0% 
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Question 3 p-values for Beta  

 

          
0.623          
0.915 0.760         
0.850 0.571 0.797        
0.867 0.510 0.804 0.952       
0.965 0.566 0.882 0.869 0.891      
0.575 0.913 0.704 0.532 0.474 0.524     
0.784 0.430 0.736 0.990 0.921 0.801 0.405    
0.958 0.643 0.946 0.815 0.819 0.918 0.592 0.731   
0.616 0.302 0.600 0.860 0.748 0.616 0.292 0.817 0.557  
0.859 0.488 0.797 0.952 0.998 0.883 0.456 0.919 0.809 0.736 
0.747 0.880 0.866 0.662 0.628 0.698 0.806 0.548 0.774 0.407 
0.437 0.198 0.450 0.691 0.545 0.424 0.198 0.594 0.382 0.748 
0.453 0.210 0.463 0.703 0.561 0.442 0.208 0.612 0.398 0.766 
0.860 0.484 0.797 0.950 0.999 0.884 0.452 0.915 0.808 0.729 
0.432 0.242 0.430 0.619 0.512 0.430 0.231 0.551 0.396 0.660 
0.954 0.709 0.898 0.930 0.960 0.974 0.665 0.910 0.927 0.804 
0.992 0.592 0.904 0.850 0.866 0.971 0.547 0.776 0.946 0.595 
0.458 0.214 0.467 0.707 0.567 0.448 0.211 0.618 0.404 0.772 
0.755 0.409 0.712 0.966 0.890 0.769 0.386 0.967 0.700 0.851 
0.905 0.538 0.835 0.922 0.961 0.932 0.500 0.880 0.858 0.706 
0.995 0.712 0.935 0.869 0.893 0.969 0.662 0.832 0.974 0.705 
0.677 0.361 0.648 0.896 0.803 0.684 0.343 0.872 0.623 0.956 
0.931 0.564 0.857 0.904 0.937 0.960 0.523 0.856 0.886 0.685 
0.616 0.401 0.590 0.772 0.699 0.623 0.376 0.742 0.583 0.851 
0.962 0.559 0.879 0.870 0.892 0.997 0.518 0.801 0.914 0.613 
0.680 0.349 0.651 0.909 0.814 0.686 0.334 0.887 0.622 0.929 
0.625 0.236 0.621 0.926 0.800 0.610 0.247 0.895 0.535 0.843 
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Question 3 p-values for Beta (continued) 

 

          
          
          
          
          
          
          
          
          
          
          

0.611          
0.526 0.279         
0.543 0.292 0.985        
0.998 0.608 0.517 0.535       
0.502 0.305 0.840 0.831 0.497      
0.958 0.789 0.667 0.676 0.959 0.602     
0.857 0.723 0.409 0.426 0.857 0.418 0.958    
0.549 0.296 0.980 0.995 0.541 0.827 0.680 0.432   
0.886 0.524 0.624 0.641 0.882 0.572 0.891 0.745 0.647  
0.958 0.659 0.509 0.525 0.959 0.487 0.985 0.906 0.531 0.849 
0.889 0.807 0.553 0.565 0.889 0.508 0.956 0.988 0.569 0.809 
0.795 0.466 0.725 0.741 0.790 0.643 0.834 0.662 0.747 0.904 
0.932 0.685 0.494 0.510 0.933 0.475 0.999 0.934 0.516 0.826 
0.693 0.471 0.988 0.997 0.690 0.869 0.734 0.609 0.999 0.763 
0.884 0.692 0.420 0.438 0.885 0.428 0.976 0.968 0.444 0.768 
0.805 0.459 0.688 0.706 0.800 0.617 0.844 0.663 0.712 0.921 
0.782 0.368 0.537 0.564 0.772 0.536 0.853 0.582 0.573 0.942 
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Question 3 p-values for Beta (continued) 

 

        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        
        

0.922        
0.764 0.745       
0.975 0.941 0.743      
0.673 0.660 0.828 0.659     
0.933 0.967 0.682 0.961 0.623    
0.772 0.753 0.978 0.750 0.809 0.684   
0.744 0.746 0.922 0.717 0.763 0.602 0.946  

 

 

 


