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ABSTRACT 

 

Objectives: COVID-19 has introduced an unexpected level of uncertainty to 

every aspect of our lives, and loss of access to care has become a major problem. This 

study has two main objectives, one being to characterize the frequency of insurance 

approvals and denials for Medicaid patients seeking orthodontic treatment in 

Pennsylvania before and during COVID-19, and the second being to identify differences 

in appointment keeping behavior between Medicaid and non-Medicaid orthodontic 

patients during those timelines. 

Methods: 634 Medicaid and 304 non-Medicaid patients were screened at Temple 

University Kornberg School of Dentistry, Department of Orthodontics from July 2018 to 

March 2019 (pre-COVID-19) and July 2020 to March 2021 (during COVID-19). 

Each patient’s Insurance Provider, Salzman Index Score (SEI), the insurance eligibility 

decision (approval/denial), and history of all attended and failed appointments for both 

Medicaid and non-Medicaid patients during pre-COVID-19 and during COVID-19 

timelines were collected. 

Results: For the first objective, there were 270 approvals (96%) and 10 denials 

(4%) pre-COVID-19 and there were 270 approvals (76%) and 84 denials (24%) during 

COVID-19. There was a significant difference in the rate of insurance approvals and 

denials pre-and during COVID-19, with a p-value of <0.001. For the second objective, 

Medicaid patients attended 7221 (81%) and failed to attend 1746 (19%) of 8967 

appointments and non-Medicaid patients attended 3419 (85%) and failed to attend 589 

(19%) of 4008 appointments pre-COVID-19. During COVID-19, Medicaid patients 

attended 7115 (81%) and failed 1637 (19%) of 8752 appointments and non-Medicaid 
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patients attended 3171 (87%) and failed 484 (13%) of 3655 appointments. The results 

showed a significant difference in the number of failed appointments between Medicaid 

and non-Medicaid groups (p <0.001). At a significance level of 0.01, there were no 

significant interactions between the number of failed and attended appointments for 

Medicaid nor non-Medicaid patients pre- and during COVID-19 (p =0.149, p =0.065). 

Conclusions: These findings suggest that the number of insurance approvals and 

denials during COVID-19 decreased and increased, respectively. Furthermore, these data 

show that Medicaid patients have a higher rate of appointment failures than non-

Medicaid patients pre- and during COVID-19. 
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CHAPTER 1 

INTRODUCTION 

 

 

The pandemic has introduced an unexpected level of uncertainty in every aspect 

of our lives, and loss of access to care has become one of the main problems.    

One of the essential components in making a diagnosis and treatment plan for an 

orthodontic patient is assessing the severity of the malocclusion. Therefore, several 

malocclusion indices have been proposed to provide objective tools for evaluating the 

severity of malocclusions and assessing priorities for orthodontic treatment. These 

indices have been designed to measure and score different occlusal features. The scores 

represent the degree of malocclusion and are used to differentiate patients with the 

highest priority for treating malocclusion. Typically, insurance providers set a cut-off 

score for an index to facilitate the distribution of insurance and governmental funds for 

orthodontic treatment. “Handicapping malocclusions” are conditions that constitute a risk 

to the care of oral health and affect the well-being of the patient by interfering with 

dentofacial esthetics, function, and speech as defined by J. A. Salzmann (1966).  The 

Salzmann Evaluation Index (SEI) provides a concise score for each patient screened and 

does not use millimetric readings or angular measurements.  

To receive orthodontic treatment coverage through Medicaid, the state of 

Pennsylvania requires an SEI score to be submitted for the patient by a licensed general, 

pediatric, or orthodontic dental provider. A patient is qualified for orthodontic funding 

through Medicaid if the Salzmann score is 25 or above, and the patient is not eligible for 

orthodontic funding if the score is below 25. The SEI and the patient records are 

submitted to the insurance provider upon approval or denial. Once the insurance provider 
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receives the records provided, an employee of the insurance provider rescores the SEI to 

determine the child’s approval status.  

Frequently, discrepancies arise between the SEI scores submitted by the general 

dentist, pediatric dentist, or orthodontist and the insurance provider. This discrepancy 

may be related to several factors, and approval and denial rates for different periods may 

change according to these factors. In response to the evolving COVID-19 pandemic, 

allocated funds for orthodontic care, individual reimbursement rates, as well as the 

frequency of insurance approvals and denials may have been affected. This raises several 

important questions. Are certain Medicaid providers approving orthodontic coverage less 

often than others during the COVID-19 pandemic? Is COVID-19 unprecedentedly 

impacting insurance companies and causing significant budget reductions? If a variance 

does exist, it may provide orthodontists information on Medicaid insurance providers in 

Pennsylvania that are more likely to fund orthodontic treatment.  

State Medicaid programs have made it possible for low-income patients to have 

their oral health care treatment needs addressed, including orthodontic needs. However, 

many of these individuals have limited care options based on the lack of participating 

providers. Previous studies have shown that dental practitioners' low rate of participation 

in Medicaid programs may be linked to poor appointment-keeping behavior by Medicaid 

patients. The study by Lamberth (2002) stated that those missed appointments by 

Medicaid patients could directly impact the practitioner’s decision to accept or not accept 

Medicaid insurance. If there is a significant difference in appointment keeping behavior 

between Medicaid vs. non-Medicaid patients, participating providers will likely become 

non-providers in the future if these problems are not addressed. 
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The primary purpose of the study is to identify differences in insurance coverage 

and appointment keeping behavior between Medicaid and non-Medicaid orthodontic 

patients as well as characterize the frequency of insurance approvals and denials for 

Medicaid patients seeking orthodontic treatment in Pennsylvania before and during 

COVID-19. By gaining insight into the funding characteristics of Medicaid Providers, 

orthodontic providers would be able to better assist prospective patients in obtaining 

coverage. 
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CHAPTER 2 

 

REVIEW OF THE LITERATURE 

 

 

2.1. Orthodontic Indices  

Assessment of malocclusion is crucial in formulating the diagnosis and plan of 

treatment for orthodontic patients. Numerous indices have evolved to help clinicians 

evaluate the severity of malocclusion and prioritize the orthodontic need for the patient. 

The indices measure different occlusal traits and record malocclusion features in two 

different formats: qualitative and quantitative methods (Salzman, 1966). Qualitative 

methods define occlusal features and provide descriptive information about dentition. 

However, they do not provide any information regarding treatment complexity or need. 

In contrast, quantitative methods grade the severity and complexity of malocclusion and 

return numerical scores (Gupta et al, 2015). The scores are then used to prioritize the 

orthodontic needs and minimize the subjectivity in diagnosis and orthodontic outcome. 

The World Health Organization (WHO) website has specified the sets of 

requirements for an ideal index (1966). Some of the most important criteria were the 

ability to produce reproducible results and correspond closely with the clinical 

importance of the diseases. One of the earliest qualitative methods that were developed to 

provide a descriptive classification of the occlusion was Angle’s system (Angle, 1899). 

The widely used Angle’s classification categorizes malocclusion into three distinct types 

based on molar relationship.  A notable limitation of Angle’s method is the lack of 

relationship between the face and teeth. Multiple indices have developed since then. 

However, most qualitative methods were found not to be as reliable for grading the 

severity of the malocclusion. In the 1960s, William Shaw and co-workers classified 
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orthodontic indices into five following groups: Diagnostic indices, Epidemiologic 

indices, Orthodontic Need Indices, Orthodontic Treatment Outcome Indices, and 

Orthodontic Treatment Complexity indices.  One of the popular diagnostic indices in 

1969 was the five-point system of Ackerman & Proffit. They incorporated a five-step 

procedure of assessing the malocclusion. They are alignment, profile, crossbite, Angle 

classification, and lastly bite depth (Proffit, 1973). All these factors were incorporated to 

evaluate malocclusion comprehensively. In an effort to establish priorities for receiving 

orthodontic treatment and disbursing government funds, orthodontic treatment need 

indices have been widely used. Two of the most well-regarded orthodontic need indices 

are Occlusal Index (OI) developed by Summers (1971) and the Handicapping 

Malocclusion Assessment Record (HMAR) developed by Salzmann (1966).  

Salzmann was one of the primary authors concerned about the patients' own view 

of their orthodontic needs and the effect and significance of orthodontics, and he 

published the Handicapping Malocclusion Assessment Record (HMAR) index (1968). 

The main goal was to evaluate the patients’ malocclusion and classify individuals 

assessed in a matching manner with severity of the problem. Salzman is an index with 

high reproducibility. It does not utilize millimetric measurements but determines 

functional problems that genuinely constitute an obstacle to maintaining oral health and 

affect dentofacial aesthetics, mandibular function, or speech, defined as "Handicapping 

malocclusion." 

 

 



 

6 

2.2. Scoring a Salzmann Evaluation Index (SEI) 

The Salzman Evaluation Index (Figure 6) provides a means for establishing priority 

for treating handicapping malocclusion. SEI offers specific instructions for the evaluation 

of malocclusion. The following is an outline of the guidelines on how to score the 

Salzman index (1966): 

• One point is given to the mandibular anterior teeth and all posterior teeth 

whereas, two points are given to the maxillary anterior teeth. 

Missing teeth- the teeth should be counted. An unerupted tooth, a severely caries-

afflicted tooth with only the remaining roots, is considered missing.  

Crowded teeth- positional irregularities of tooth crowns that interrupt the continuity of 

the arc of the dental arch. Insufficient space to align a tooth without moving other teeth in 

the same arch. Such conditions are recorded as crowded.  

Rotated teeth- in this instance, there is sufficient space for tooth alignment without 

moving adjacent or other teeth in the arch.  

Spaces- the score should focus on the tooth, which contributes to the spacing, not teeth. 

There are two types of spacing: 

• Closed spacing-the spacing is usually small, and a tooth that is partially erupted 

cannot break out of the spacing in the long run.  

• Open spacing- in this case, interproximal tooth surfaces are visible and they can 

be noticed. The spacing is large enough,  and the adjacent papillae are also 

visible.  
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Figure 1. Intra-Arch Deviations and Anterior spacing 

 

Inter-arch Deviation 

Overbite- in this instance, either the mandibular incisors occlude on the palatal mucosa, 

or maxillary incisors occlude on the mandibular mucosa.  

Overjet- here, the maxillary incisors show labial axial inclination and allow the 

mandibular incisors to occlude on or over the maxillary mucosa in the back of the 

maxillary incisors.  
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Figure 2. Inter-Arch Deviations – Overjet and Overbite 

 

Open-bite- teeth occlude above opposing incisal edges or vertical inter-ach dental 

separation between the posterior teeth. 

 

 

Figure 3. Inter-Arch Deviations – Anterior and Posterior Open Bites 
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Crossbite- mandibular incisors are in a buccal relation to the opposing maxillary tooth  or 

posterior teeth are positioned buccally or lingually and out of contact with opposing 

posterior teeth.  

 

Figure 4. Inter-Arch Deviations – Anterior and Posterior Crossbites 

 

Anterior-Posterior deviation of posterior teeth –refers to the relationship of 

mandibular teeth to opposing maxillary teeth by full cusp for molars; buccal cusps of 

premolars and canines occlude mesial or distal to accepted normal interdental area of 

maxillary premolars.  
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Figure 5. Inter-Arch Deviations – Anterior and Posterior Position 
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Figure 6. The Salzmann Evaluation Index 
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2.3. Medicaid Insurance vs. Private Insurance in the United States 

Orthodontic treatment funding may be obtained through Medicaid, which is a joint 

federal and state program. Medicaid is the largest source of health coverage in the United 

States and provides health coverage to 72.5 million Americans, including children, 

pregnant women, individuals with disabilities, and seniors (Medicaid, 2020). The 

Affordable Care Act of 2010 opened the door to extend Medicaid to ensure all low-

income families under age 65 and developed a new system to establish income eligibility 

for Medicaid, which is based on Modified Adjusted Gross Income (MAGI). The MAGI-

based approach reviews taxable income and tax filing relationships to assess financial 

eligibility for Medicaid. Besides financial eligibility, individuals also must meet non-

financial eligibility, such as being a U.S. citizen, Green-Card holder, or a resident of the 

state in which they receive Medicaid coverage (Medicaid, 2020).  

Another way for individuals to obtain funding for orthodontic treatment is through 

private insurance companies. Employers most typically offer private insurance as part of 

an agreed-upon employment's health benefits package. The private insurance plan 

depends on individual providers. Coverage varies among private insurance companies. 

According to Delta Dental of Pennsylvania, some offer large amounts of coverage, while 

others may only cover twenty percent. It is less common for insurance plans to cover 

procedures like orthognathic surgery to correct skeletal discrepancies or two-phase 

orthodontic treatment. The process usually entails visiting an in-network doctor who 

determines the initial cost of the treatment. The cost is then submitted to the insurance 

company that outlines the official costs after review. Private insurances usually do not 
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require an orthodontic treatment need index to determine eligibility, and the 

qualifications are much simpler than Medicaid. 
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2.4. Potential Implications of the COVID-19 Pandemic for Health Insurance 

The COVID-19 pandemic has led to unemployment among millions of U.S. 

adults. Studies show that the Patient Protection and Affordable Care Act and Medicaid 

provide an important safety net for coverage after job losses. However, it is unclear how 

changes in Medicaid enrollment during the pandemic vary across states and what policy 

factors are associated with those changes (Agarwal, 2020). According to Commonwealth 

Fund Health Care (2020), among individuals who had their health insurance through their 

employment, one in five adults reported that they were now uninsured.  This highlights 

the lingering gaps in our complex insurance system supported by a lack of Medicaid 

expansion in a few states, lack of awareness of coverage options, obstacles in affording 

health coverage, and lack of subsidized coverage for undocumented immigrants. Even 

though the Affordable Care Act offers health coverage options for individuals who have 

lost their insurance through their jobs, many affected individuals perceive this situation as 

a loss of preferred healthcare providers. Access to care can be more stable if it is not 

linked to a job. People should have access to care through government-regulated and 

subsidized health plans (Damino, 1990). During a severe recession, federal and state 

officials should make every effort to inform unemployed people that they may be eligible 

for subsidized coverage and simplify requirements for enrollment.  
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2.5. Appointment-keeping Behavior of Medicaid vs. Private-pay Patients in 

Orthodontics 

The state Medicaid programs are the most significant public assistance programs 

designed to improve access to services by low-income individuals. The goal of these 

programs include caring for the poor by eliminating financial barriers and increasing their 

ability to be treated within the mainstream healthcare system. Mainstreaming is 

supposed to increase access to services through a broader geographic distribution of 

service providers. Unfortunately, substantial evidence shows that access to health 

services for Medicaid recipients is restricted by providers who are reluctant to participate 

in the Medicaid program. Provider participation in Medicaid has been declining since at 

least the mid-1970s (Damiano, 1990).  

The Office of Technology Assessment of the U.S. Congress published a 1990 

report reviewing the Medicaid dental programs in seven states and raised serious 

concerns about the lack of access to dental care for Medicaid-eligible children. The 

Pennsylvania Department of Medical Assistance Services stated that the number of 

children eligible for dental services through Medicaid is on the rise.  

A pediatric office in Pennsylvania evaluated their patients’ appointment keeping 

behavior over 11 weeks. Lamberth et al. tracked 6314 appointments and 4.1% of their 

patient population had Medicaid coverage and made up 7.1% of the total appointments in 

their practice (2002). Their results showed that privately insured patients missed 238 

(4.1%) of 5866 appointments and Medicaid-insured patients missed 35 (7.8%) of 448 

appointments. This difference was statistically significant (p <0.001). 
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CHAPTER 3 

AIMS OF THE INVESTIGATION 

 

 

Purpose/Specific aims: The study aims to identify differences in patient demographics 

with respect to age, insurance coverage, and appointment keeping behavior between 

Medicaid and non-Medicaid orthodontic patients as well as characterizing the frequency 

of insurance approvals and denials for Medicaid patients seeking orthodontic treatment in 

Pennsylvania pre- and during COVID-19.  

 

Hypothesis: This study raises two potential hypotheses  

1. There is variance in Medicaid insurance provider approvals pre- and during 

COVID-1. 

The hypothesis was designed to identify if there is any inconsistency in the rate of 

insurance provider approvals and denials pre- and during COVID-19. Is COVID-19 

having an unprecedented impact on insurance providers scoring SEI and ultimately the 

Medicaid funding decision? If a variance does exist, it may provide orthodontists 

information on Medicaid insurance providers in Pennsylvania that are more likely to fund 

orthodontic treatment.  

2. There is variance in appointment keeping behavior between Medicaid and Non-

Medicaid orthodontic patients pre- and During COVID-19.  

Health care providers cite failed appointments as being a major problem with Medicaid 

patients and one of the largest deterrents to participating. This hypothesis was designed to 

determine whether a difference in appointment keeping behavior exists between 

Medicaid and non-Medicaid orthodontic patients and if COVID-19 has impacted 
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behavior keeping appointments. Broken appointments by Medicaid patients directly 

impact the practitioner’s decision to accept or deny Medicaid insurance. Reimbursement 

schedules vary from one state to another. There are different payment methods that states 

use to reimburse, such as single, biannual, quarterly, and monthly payments.  

Even though low reimbursement is considered the principal deterrent in accepting 

Medicaid patients, a missed appointment every month generates no income if the state 

uses monthly payments for reimbursement. Additionally, a failed appointment is one that 

could have been used for another patient seeking orthodontic treatment.  
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CHAPTER 4 

MATERIALS AND METHODS 

 

 

4.1 Recruiting Subjects 

 

Temple University’s Orthodontic Program screens a large population of 

Medicaid-insured patients annually. Salzmann Evaluation Index (SEI) score was used to 

determine a patient’s eligibility for orthodontic coverage. SEI index was scored initially 

by a Temple Orthodontic resident. After completing SEI, clinical records taken during an 

initial visit were submitted to the insurance providers. For this study, only the patient’s 

unique identifier, Insurance Provider, the patient’s insurance eligibility decision 

(approval/denial), and history of all attended and failed appointments scheduled during 

pre-COVID-19 and during COVID-19 timelines were used. Since the study is 

retrospective, no recruitment was necessary. All data included in the study was 

previously completed, and no additional appointments or evaluations were necessary.  

4.2 Inclusion and Exclusion Criteria 

The inclusion criteria included Medicaid and non-Medicaid patients that have 

been screened at Temple’s Orthodontic Screening clinic from July 2018 to March 2019 

(pre-COVID-19) and from July 2020 to March 2021 (during COVID-19). 

The exclusion criteria included patients in mixed dentition, patients with previous or 

ongoing orthodontic treatment, and patients with craniofacial anomalies.  
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4.3 Study Timelines 

An IRB protocol was submitted for approval before collecting the results. The 

response from the committee stated that no IRB approval status was needed. Following 

the response, the investigators evaluated subjects screened at Temple Orthodontics from 

July 2018 to March 2019 (pre-COVID-19) and from July 2020 to March 2021 (during 

COVID-19) with a study end date of June 2022.   

4.4 Study Procedures and Data Analysis 

Hypothesis 1 aimed to determine the differences in the rate of insurance approvals 

and denials pre- and during COVID-19. Upon IRB approval, a database search was 

requested through the AxiUm electronic health record from the school’s IT department 

from the periods July 2018 to March 2019 (pre-COVID-19) and July 2020 to March 2021 

(during COVID-19). Additional filters in the search identified only patients with 

Medicaid insurance seeking orthodontic treatment pre-approval. This generated an excel 

sheet that contained the patient’s name, unique ID, chart number, the patient’s insurance 

eligibility decision (approval/denial), and Insurance Provider.  

The first study datasheet for hypothesis 1 contained all information from the 

database search with patient names and chart numbers removed (Appendix A). The 

number of patients approved vs. denied for the two time periods was compared using 

Pearson Chi Square’s test.   

Hypothesis 2 aimed to evaluate the differences between appointment keeping 

behavior for Medicaid vs. non-Medicaid patients. The second axiUm search identified 

patients undergoing active orthodontic treatment during the study periods.  
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The second study data sheet (hypothesis 2) transferred only the patient’s unique 

ID from a second axiUm database search (Appendix A). The total number of scheduled 

appointments for Medicaid and non-Medicaid patients scheduled for a 9-month period 

pre- and during the COVID-19 timeline was added. Each patient’s appointment keeping 

history was evaluated individually by manually accessing their electronic charts. 

Appointments were categorized as either “attended” or “failed”. An appointment is 

considered “failed” if the patient fails to show up for the appointment. The number of 

failed and attended appointments for each patient was recorded. A Pearson Chi-Square 

test was used to evaluate whether there is a significant difference in the number of failed 

appointments between the Medicaid and non-Medicaid patients and to analyze the 

differences in appointment failure rates between the two groups pre- and during COVID-

19. Patient identifiers were destroyed after data analysis. 
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CHAPTER 5 

 

RESULTS 

 

 

This retrospective study included a total number of 634 Medicaid and 304 non-

Medicaid patients who were screened at the Temple Orthodontic Department from July 

2018 to March 2019 (pre-COVID-19) and from July 2020 to March 2021 (during 

COVID-19).  

Hypothesis number one aimed to determine if there are any differences in the rate 

of insurance approvals and denials pre- and during COVID-19. Table 1 displays the 

number of approvals and denials pre- and during COVID-19. The number of denials and 

approvals for both timelines were included with the following distribution: Pre-COVID-

19: 270 approvals (96%), 10 denials (4%), during COVID-19: 270 approvals (76%), 84 

denials (24%). 

Table 1. Number of Approvals and Denials for Medicaid Patients pre-COVID-19 and 

during COVID-19 

 

 

 

 

 

 

COVID-19 TIMELINE Approvals Denials Total 

Pre-COVID-19 270 10 280 

During COVID-19 270 84 354 

Total 540 94 634 
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During the pre-COVID-19 timeline, the Temple Orthodontic clinic screened a 

total number of 280 Medicaid patients, and insurance approved 70 and denied 10 of 280 

Medicaid patients. During COVID-19, unexpectedly, more patients were screened 

(n=354). Out of 354 patients, 270 patients were approved, and 84 were denied receiving 

comprehensive orthodontic treatment.   

Figure 7 demonstrates the percent distribution of denials and approvals for 

Medicaid patients at two different timelines. A Pearson Chi-Square test produced a p-

value of <.001, signifying that there are significant differences in the rate of insurance 

approvals and denials for Medicaid patients pre- and during COVID-19. The rate of 

denials increased by 20% during the COVID-19 timeline.   

 

Figure 7. Percent Approvals and Denials for Medicaid Patients pre-COVID and during 

COVID -19. *Indicates significant differences with p < 0.001 

 

 

Hypothesis 2 sought to determine any differences between appointment keeping 

behavior between Medicaid and non-Medicaid patients. The total number of scheduled 

appointments, including failed and missed appointments for Medicaid and non-Medicaid 
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*4%
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patients, was calculated for a 9-month period pre- and during the COVID-19 timeline. 

Table 2 displays the number of failed and attended appointments for Medicaid and non-

Medicaid patients pre-COVID-19 timeline. Medicaid patients attended 7221 (81%) and 

failed 1746 (19%) of 8967 appointments and non-Medicaid patients attended 3419 (85%) 

and failed 589 (19%) of 4008 total appointments.  

Table 2. Number of Attended and Failed appointments for Medicaid and Non-Medicaid 

Patients pre-COVID-19 

 

 

Figure 8 displays the percentages of attended and failed appointments by 

Medicaid and non-Medicaid patients pre-COVID-19. Medicaid patients attended 81% 

and failed 19% of 8967 appointments, and non-Medicaid patients attended 85% and 

failed 19% of 4008 total appointments. In other words, Medicaid patients had more total 

appointments, less attendance, and more missed appointments compared to non-Medicaid 

patients.  

 

Patient 

Classification 

Appointments 

Attended 

Appointments 

Failed 

Total 

Appointments 

Medicaid 7221 1746 8967 

Non-Medicaid 3419 58 4008 

All patients 12975 2335 12975 
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Figure 8. Percent Failed and Attended appointments for Medicaid and non-Medicaid 

Patients pre-COVID-19. *Indicates significant differences with p < 0.001 

 

A Pearson Chi-Square test showed that there was a significant difference in the 

mean number of appointments attended and failed between Medicaid and non-Medicaid 

patients pre-COVID-19 (df=1, p <0.001). These results are shown in Table 3. 

Table 3. Pearson Chi-Square Results for pre-COVID-19 

Pearson Chi-Square df Sig 

42.583 1 <0.001 

 

Table 4 displays the number of failed and attended appointments for Medicaid 

and non-Medicaid patients during the COVID-19 timeline. Medicaid patients attended 

7115 (81%) and failed 1637 (19%) of 8752 appointments, and non-Medicaid patients 

attended 3171 (87%) and failed 484 (13%) of 3655 total.  
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Table 4. Number of Attended and Failed appointments for Medicaid and non-Medicaid 

Patients During COVID-19 

 

 

Figure 9 displays the percentages of attended and failed appointments by 

Medicaid and non-Medicaid patients during COVID-19. Medicaid patients attended 81% 

and failed 19% of 8752 appointments, and non-Medicaid patients attended 87% and 

failed 13% of 3655 total. During COVID-19, non-Medicaid patients had higher 

attendance, and fewer failed appointments than Medicaid patients.  

 

 

Figure 9. Percent Failed and Attended appointments for Medicaid and non-Medicaid 

Patients during COVID-19.*Indicates significant differences with p < 0.001 
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* 19%
* 13%
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Patient 

Classification 

Appointments 

Attended 

Appointments 

Failed 

Total 

Appointments 

Medicaid 7115 1637 8752 

Non-Medicaid 3171 484 3655 

All patients 2335 10286 12975 
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A Pearson Chi-Square test showed that there was a significant difference in the 

mean number of appointments attended and failed between Medicaid and non-Medicaid 

patients during COVID-19 (df=1, P<0.001). These results are shown in Table 5.  

Table 5. Pearson Chi-Square Results for during COVID-19 

 

 

 

Figure 10 displays the percentages of attended and failed appointments by 

Medicaid patients pre- and during COVID-19. Medicaid patients attended 81% and failed 

19% of 8967 appointments pre-COVID-19 and attended 81% and failed 19% of 8752 

appointments during COVID-19. At a significance level of 0.01, there were no significant 

interactions between the number of failed and attended appointments for Medicaid 

patients pre- and during COVID-19.  

 

 

Figure 10. Percent Failed and Attended appointments for Medicaid patients pre- and 

during COVID-19, p=0.149 
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Pearson Chi-Square df Sig 

54.275 1 <0.001 
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Figure 11 displays the percentages of attended and failed appointments by non-

Medicaid patients pre- and during COVID-19. Non-Medicaid patients attended 81% and 

failed 19% of 8967 appointments pre-COVID-19 and attended 81% and failed 19% of 

8752 appointments during COVID-19. At a significance level of 0.01, there were no 

significant interactions between the number of failed and attended appointments for 

Medicaid patients pre- and during COVID-19.  

 

 

Figure 11. Percent Failed and Attended appointments for non-Medicaid patients pre- and 

during COVID-19, p=0.065 
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CHAPTER 6 

DISCUSSION 

 

 

6.1. Results in Comparison to Current Literature 

More than 20.5 million jobs have been lost during the COVID-19 outbreak, 

raising the U.S. unemployment rate to 14.7% as of April 2020 (U.S. Bureau of Labor 

Statistics 2020). Loss of employment and numerous uncertainties due to COVID-19 in 

the United States can affect people's health by impeding access to dental care. Individuals 

who lose income may qualify for Medicaid or become uninsured, making it increasingly 

more important to monitor outcomes for these individuals and the significance for state 

budgets. Medicaid spending is driven by multiple factors, including the number and 

demographics of enrollees, medical cost inflation, utilization, and state policies. During 

economic downturns, enrollment in Medicaid grows (Rudowitz, 2020). States have 

experienced significant declines in revenue as needs for services, including Medicaid, 

grow. During the COVID-19 outbreak, state revenues dropped significantly while 

spending growth continued, resulting in strain to state budgets and eventual expected 

changes in dental insurance coverage. One of the objectives of this study was to identify 

if there is a decrease in Medicaid insurance provider approvals pre- versus during 

COVID-19. The result of the study showed that there was a significant increase in the 

rate of denials (p <0.001). The overall rate of denials increased 20% during COVID-19 

compared to the pre-COVID-19 timeline. This demonstrates that states may cut Medicaid 

orthodontic coverage benefits by implementing more restrictive eligibility standards to 

mitigate budget pressures due to COVID-19 (Rudowitz, 2020).  
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Surprisingly, more patients were screened during the study period (July 2020 to 

March 2021) than the pre-COVID-19 timeline. This may indicate that the current 

economic crisis did not affect the frequency of visits to the orthodontist nor the decision 

to undergo orthodontic therapy during the pandemic. It appears that people have started 

to focus more on dental health and smile appearance. Given the COVID-19 pandemic, 

people have been spending more time on virtual platforms such as Zoom, both for work 

and socializing. The increased time spent on such platforms could make people more 

self-conscious of their smiles.  

The second aim of this study was to determine whether a difference exists in 

appointment keeping behavior between Medicaid and non-Medicaid orthodontic patients 

pre- and during COVID-19. The study results show that there was a significant difference 

in the number of failed appointments between Medicaid and non-Medicaid patients (p 

<0.001). During COVID-19, Medicaid patients attended 7115 (81%) and failed 1637 

(19%) of 8752 appointments, and non-Medicaid patients attended 3171 (87%) and failed 

484 (13%) of 3655 total appointments. 

According to the American Dental Association, about 30% of Medicaid dental 

clinic appointments are broken (Brysh, 2001).  Given the high percentage of appointment 

cancellations, it is easy to see why insurance companies are so reluctant to participate. 

The result of this study supports the finding of previous studies showing high 

appointment failure among Medicaid patients. According to a 1993 poll of Texas dentists, 

83 percent of Medicaid practitioners said that they would see more Medicaid patients if 

they had fewer broken appointments (Porteous, 1994). According to Lamberth, Medicaid 

consumers who miss appointments directly affects whether a practitioner will accept 



 

30 

Medicaid insurance (2002). A failed appointment timeslot is one that could be used to 

treat other patients. Broken appointments were noted as the second most common cause 

for the non-acceptance of Medicaid insurance by non-participating dentists in North 

Carolina (Venezie, 1997). The inefficiency of "offering care to a community that 

habitually breaks appointments, fails to follow effective treatments and sets minimal 

weight on the care it obtains" is frequently cited by non-participating clinicians (Venezie, 

1997). 

Medicaid was created to provide health care to those who could not pay for it and 

encourage administering that care in office-based primary care settings. Participation of 

only a few providers considerably reduces the likelihood of achieving both objectives 

(Davidson, 1982). The patient distribution is substantially skewed toward a limited array 

of practices that see a large percentage of Medicaid patients. Since both active and non-

participating dentists have stated similar concerns concerning the Medicaid program, it is 

possible that providers may stop participating if these issues are not resolved (Damiano, 

1990). 

Appointment keeping behavior must be improved to enhance provider 

engagement, but solutions differ from state to state and for each individual. According to 

Fazio and Boffa, care must not be completely free, and Medicaid patients ought to have 

some financial investment in their care. They believed that an out-of-pocket payment 

would reduce "No Show" behavior since patients are not encouraged to observe their 

appointments without such a financial investment. Another strategy is to educate 

Medicaid beneficiaries about the necessity of keeping planned appointments. 
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6.2. Study limitations and Suggestions for Future Research 

One of the limitations of the present study was that all subjects who were included 

in the study were screened at one location, Temple Orthodontics, and the data was 

collected for the during COVID-19 timeline only through the of March 2021.  This raises 

the question of whether the population of this study is an accurate representation of all 

Medicaid and non-Medicaid patients in the state of Pennsylvania. Different parts of the 

state may have different severities of malocclusion, which could ultimately lead to the 

higher or lower rates of insurance approvals and denials.   

 This study, along with previous studies, focused mainly on the appointment 

keeping behavior of Medicaid and non-Medicaid patients without considering office 

administrative factors which may be responsible for reinforcing poor appointment 

keeping behavior. A broader analysis with respect to the role of the healthcare facility in 

reducing broken appointments may be helpful. Potential factors in increasing the rate of 

broken appointments could be orthodontist continuity, communication systems at the 

front desk, and patients' waiting time. Future research is needed to identify potential 

reasons related to appointment keeping behavior of Medicaid patients seeking 

orthodontic treatment in Pennsylvania. It may be advantageous to expand on the present 

study and further concentrate on factors related to the patients, such as socioeconomic 

status, age, gender, race, education levels, and attitude toward health care.  

 The main goal of this study is to increase understanding of the characteristics of 

orthodontic Medicaid funding in Pennsylvania as a result of COVID-19 as well as the 

appointment keeping behavior of Medicaid and non-Medicaid patients. The results 
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obtained from this research can impact how Medicaid patients are educated and lead to 

increased access to care.  
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CHAPTER 7 

CONCLUSIONS 

 

 

In conclusion, the study findings suggest a significant difference in the rate of 

insurance approvals and denials for Medicaid individuals seeking orthodontic treatment 

at Temple Orthodontics.  

• The number of insurance approvals decreased, and denials increased during 

COVID-19.  

• Medicaid patients had a significantly higher rate of appointment failures than 

non-Medicaid patients pre- and during COVID-19, which was less significant 

compared to the findings of previous literature referenced for this study. 

• Neither Medicaid nor non-Medicaid patients differed in appointment failures pre-

versus during COVID-19.  

The study findings emphasize the concern among orthodontists that COVID-19 has 

resulted in both health and economic crises, with states facing challenges in allocating the 

budget. Prior to COVID-19, Medicaid programs were already faced with a limited pool 

of participating dental providers and challenges recruiting new ones due to high 

appointment failures of Medicaid patients. This may be due to Medicaid’s low 

reimbursement rate and high administrative requirements as reasons for not accepting 

Medicaid patients. Amid COVID-19, states could opt to further reduce provider 

reimbursement rates as a strategy for decreasing overall Medicaid spending, further 

compounding provider shortages. 
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APPENDIX A: RAW DATA 

 

Study Sheet for Hypothesis 1 Pre-COVID-19 Data 
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APPENDIX A (continued): RAW DATA 

 

Study Sheet for Hypothesis 2 Post-COVID-19 Data 
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APPENDIX A (continued): RAW DATA 

 

Study Sheet for Hypothesis 2 Pre-COVID-19 Data 
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APPENDIX A (continued): RAW DATA 

 

Study Sheet for Hypothesis 2 Post-COVID-19 Data 
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APPENDIX B: IRB APPROVAL 

 

 

 

 


