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ABSTRACT 

BACKGROUND: Poor oral health is a problem. A big problem. Some are calling it an emerging 

crisis in the United States (US) (Politico, 2019). There is strong evidence that a person cannot be 

truly healthy if they have poor oral health, yet the medical and dental professions are divided 

when it comes to the provision of care. For the most part the medical profession treats the patient 

as if they do not have a mouth, and the dental profession treats the patient as if they do not have a 

body. Research indicates this historical division must stop. This becomes very apparent when the 

guidelines for the care of patients with diabetes are examined. This project sought to focus on the 

association between oral health care received by patients with diabetes and glycemic control as 

measured by HbA1c, and policy implications for the medical/dental divide as they pertain 

specifically to the treatment and care of people living with diabetes. OBJECTIVES: The 

dissertation aims were to: 1) Document access to oral healthcare within a large FQHC in 

Southwestern US to determine whether there were disparities in access by specific demographic 

constructs; 2) Document the level of oral healthcare being delivered to medical/dental patients 

with diabetes to determine if there is an optimal level of oral health care for adult patients with 

Type II Diabetes; and, 3) Document whether access to oral hygiene services improved glycemic 

control of patients with diabetes who were enrolled in a Diabetes Self-Management Education 

(DSME) program compared to those who did not. METHODS: This quantitative study was a 

retrospective record review of 3,144 randomly selected patients with diabetes who were medical 

and dental patients at a large Southwestern Federally Qualified Health Center. RESULTS: There 

was a greater disparity in access to oral health care services within the FQHC than what was 

reported for the Nation (Oral Health, 2000). Within patients who identified as Hispanic ethnicity, 

only 19.2% accessed oral health care services in 2017, while 46.2% at the National level did so 
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in 1993 (Oral Health, 2000, pg. 80). Fewer than 10% of all adult medical patients accessed oral 

health care services. Patients who only access dental services make it appear like a greater 

percentage of medical patients are accessing oral health care. Fewer than 5% of adult patients 

with diabetes, seen for oral health care services, received dental prophylaxis at least two times 

per year. HbA1c was significantly lower for patients who had received dental prophylaxis at 

least two times per year or ever received dental prophylaxis, than patients who never received 

dental prophylaxis (F=16.13, df = 1,476, p<.000). Patients who had never received dental 

prophylaxis were 2.98 times more likely to have uncontrolled diabetes as measured by HbA1c 

than were patients who had received this level of care (z=2.74, se = 1.19, p=.006). The odds of 

patients having uncontrolled diabetes who have never received preventive oral hygiene services 

ranged from 2.60 to 3.34 times higher than patients who had received oral hygiene services. No 

significant difference in HbA1c was observed between patients who received medical care only 

and patients who received both medical and dental care but had not received dental hygiene 

services (t=-1.04, df=2,566, p=0.297). The majority of medical and dental patients with diabetes 

(68.2%) never received preventive dental services. Patients with diabetes who were enrolled in 

the Diabetes Self-Management Education (DSME) program who accessed oral health hygiene 

care at least two times per year have statistically significantly lower average HbA1c than DSME 

enrolled patients who did not access oral hygiene care (7.51 vs. 9.21 & 9.29). Fewer than one 

third (31.8%) of patients with diabetes enrolled in the DSME program who accessed oral health 

services received preventive dental services such as a dental prophylaxis or periodontal 

treatment. There were no statistically significant differences between average HbA1c for patients 

who only received a dental prophylaxis (teeth cleaning) versus those who had received at least 

one periodontal service (7.27 vs. 7.45 for all patients with diabetes; 8.47 vs. 8.63 for DSME 
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enrolled patients). This finding was surprising as almost all prior research has been focused only 

on periodontal treatment such as scaling and root planing. CONCLUSIONS: The results of this 

study indicate more pronounced disparities in access to oral health care within a FQHC than 

what are found within the population. Patients who are being treated for diabetes medically are 

unlikely to access preventive dental services (68%), even when the services are available. 

Patients who do not access preventive dental services have a greater likelihood of uncontrolled 

diabetes than those patients who do access these services. Patients enrolled in an accredited 

DSME program and who access preventive dental services have statistically significantly lower 

HbA1c than those who do not. Medical guidelines for the treatment of diabetes do not include 

specific recommendations on the frequency or type of oral health care patients with diabetes 

should receive. The results of this study provide additional support to the hypothesis that access 

to preventive dental services every six months could play a major role in the control of diabetes. 

The lack of training of medical professionals to conduct oral exams as part of their regular 

protocol precludes their ability to incorporate the mouth into their regular practice routine. The 

lack of training of dental professionals to understand the impact of poor oral health on the 

systemic health of their patients precludes their ability to consider the impact of oral health 

beyond the mouth. While there are efforts on both the medical and dental sides to break down the 

divide, we have not reached a tipping point where the barriers to integration are completely 

removed. The parity in access to oral health care insurance is a major barrier to the ability of 

patients with diabetes who receive medical care in an FQHC to access preventive dental services. 

This lack of access precludes patients from the ability to achieve optimal health. 

RECOMMENDATIONS: Federal legislation should be sought to revise the Public Health 

Practice Act to include a definition of preventive dental services and a focus on preventing oral 



14 
 

disease rather than the treatment of emergent dental issues in Federally Qualified Health Centers. 

The American Diabetes Association and the American Dental Association should convene a 

workgroup to determine specific guidelines for the oral health care of patients with diabetes. 

Medical schools should adopt the Head, Ears, Eyes, Nose, Oral cavity, and Throat (HEENOT) 

protocol as the standard protocol for the regular exam of the head and teach all medical students 

to conduct the HEENOT. Medical providers should be taught how to utilize non-invasive, 

nonrestorative, medicinal methods to prevent and arrest tooth decay, such as the application of 

Silver Diamine Fluoride and glass ionomer sealants. Dental school curriculum should be 

developed to teach dental students about the oral/systemic connection and how the dental 

professional can monitor the health of patients as well as to work inter-professionally with the 

medical profession. State legislation should be sought that requires the coverage of preventive 

dental services for all ages by all health insurance providers. 
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INTRODUCTION 

 Poor oral health is a problem. A big problem. Some are calling it an emerging crisis in 

the United States (US) (Politico, 2019). There is strong evidence that a person cannot be truly 

healthy if they have poor oral health, yet the medical and dental professions are divided when it 

comes to the provision of care. For the most part the medical profession treats the patient as if 

they do not have a mouth, and the dental profession treats the patient as if they do not have a 

body. The research indicates this historical division must stop. This becomes very apparent when 

the guidelines for the care of patients with diabetes are examined. But let us review the research 

and history first. 

 New research findings continually improve our understanding of the link between poor 

oral health and poor overall health. A recent longitudinal study found children who had 

“bleeding on probing, periodontal probing pocket depth greater than or equal to 6mm, caries, and 

dental fillings” were 1.95 times more likely to have subclinical carotid atherosclerosis as adults 

than were children who had none of these indicators of poor oral health (Pussinen et al., 2019). 

The hypothesis that P. gingivalis bacteria, which is one of the key bacteria found in periodontal 

disease, could be a significant factor in pre-term and low-birth-weight births was recently 

strengthened (Reyes et al., 2017). Another recent study found P. gingivalis could be implicated 

in the development of Alzheimer’s disease, diabetes and cardiovascular diseases (Carter et al., 

2017). Researchers found aggressive pancreatic cancers are linked to the P. gingivalis bacteria 

(Fan et al., 2018). One of the most researched linkages is between periodontal disease, an 

“infection of the tissues that hold your teeth in place” (National Institute, 2018) and Type II 

diabetes. A simple search of the University of Arizona library using search terms “diabetes,” and 



16 
 

“periodontitis” or “periodontal disease” or “scaling and root planing,” a common treatment for 

periodontal disease, resulted in more than 94,000 peer reviewed articles.  

Periodontal disease and diabetes are chronic diseases. They are both largely preventable. 

They are complex in their etiology, their treatment, and in their access to care issues. Individuals 

have dedicated their entire professional careers to focus on individual aspects for each condition; 

whether it be the study of bacteriology to gain a greater understanding of the mechanisms of 

periodontitis, the research and development of new pharmacological approaches for glycemic 

control, or policy and methodological approaches to integrate oral and medical care. The breadth 

and depth of research conducted in the past, and currently being conducted, on these topics is 

massive and far beyond the scope of this project.  

Therefore, this project sought to focus on the association between oral health care 

received by patients with diabetes and glycemic control as measured by HbA1c, and policy 

implications for the medical/dental divide (Mertz, 2016) as they pertain specifically to the 

treatment and care of people living with diabetes. Figure one provides the conceptual framework 

for this study.  

In the framework you will see on the left a high-level visual representation of the current 

medical guidelines for the treatment of the patient with diabetes. The guideline provides very 

specific recommendations for the frequency of retinal scans, examinations of the feet, 

recommended drugs to prescribe, etc.  However, when it comes to the oral cavity, the guidelines 

state: “Patients should receive recommended preventive care services (e.g., immunizations, 

cancer screening, etc.), smoking cessation counseling, and ophthalmological, dental, and 

podiatric referrals” (Johnson E., et al. 2019). If you blink you can almost miss the reference to 

dental. There is no recommendation to do an exam of the oral cavity to determine whether or not 
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the patient has inflamed gums or obvious signs of dental decay, both of which would indicate 

poor oral health.  

On the right-hand side of the conceptual framework you see that the American Dental 

Association guidance for patients with diabetes is to “see your dentist for regular check-ups” 

(ADA, 2019). No type of specific care is identified and “regular” is not defined; leaving the type 

and frequency of the visit to the oral health care provider to the interpretation of the individual. 

 

Figure 1. Conceptual Framework for the Impact of the Medical/Dental Divide on Treatment 
Guidelines for Patients with Diabetes  

Yet, poor oral health and diabetes go hand in hand (Sanz, et al., 2018). According to Sanz 

et al. the scientific evidence indicates the relationship is bi-directional. But the medical 

guidelines for the treatment of patients with diabetes give only cursory mention of the 
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importance of seeing a dental provider (ADA, 2019). The dental guidelines on treating patients 

with diabetes focus on potential adverse reactions to dental treatment and provide only cursory 

mention of the potential benefit of periodontal treatment to overall health (ADA website 

accessed 8.31.2019). The American Dental Association recommends patients with diabetes “see 

your dentist for regular check-ups” (ADA, 2019). Though the relationship between poor oral 

health and diabetes has been established (Sanz et al., 2018), the linkage between the medical and 

dental professions has not.  As shown in the conceptual framework for this study there is no 

consensus statement on the appropriate oral health care for a patient with diabetes. How is this 

possible? How did we get to this place where two professions are so divided, they are not able to 

establish clear guidelines for the oral health treatment of patients with diabetes? The historical 

record provides some insight.  

 Over the past 93 years there have been ongoing efforts to close the medical/dental divide 

(Geis et al. 1927; Field, 1995; Nash, 1998; Oral Health, 2000; Advisory Committee, 2008; 

Advisory Committee 2010; HRSA, 2014; Haber et al. 2015; Hummel et al., 2015). Most efforts 

have focused on changing the way training is conducted for medical and dental students. One of 

the earliest efforts concluded: “The traditional indifference of physicians to the preservation of 

the teeth, and to the prevention or cure of dental diseases, has long been an anomaly of the 

practice of medicine” (Geis et al., 1927). Later efforts found the same indifference continued to 

pose barriers (Field, 1995; Nash, 1998). Recommendations from 2011 focused on efforts to 

increase interprofessional training opportunities and developing “Patient-Centered Medical-

Dental Homes (PCM-DH) (Advisory Committee, 2011, pg. 8). A promising interprofessional 

effort focuses on “putting the mouth back in the head” by teaching medical providers to conduct 

a head, ears, eyes, nose, oral cavity, and throat (HEENOT) exam, rather than the traditional head, 
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ears, eyes, nose and throat (HEENT) exam (Haber et al., 2015). But the adoption of this new 

protocol has been slow (personal communication September 9, 2019). For the most part, despite 

all efforts, medical education continues to exclude the oral cavity from their curriculum, and 

dental education continues to focus on the oral cavity in isolation of its impact on the rest of the 

body. And therefore, the majority of medical providers continue to treat the body in isolation 

from the mouth, and dental providers continue to treat the mouth as if it is not connected to the 

body (Hummel et al. 2015). 

  Which brings us to the current state where there are no clear clinical guidelines that 

address the oral health of patients with diabetes; not on the medical side of the divide or on the 

dental side. The purpose of this research was to: 1) identify whether there were disparities to 

access to oral health care within a system that is specifically established to reduce disparities; 2) 

to identify the ideal level of oral health care for diabetic patients served in a Federally Qualified 

Health Center (FQHC) that results in better health outcomes as measured by HbA1c; and 3) to 

determine whether oral hygiene services enhance glycemic control for patients with diabetes who 

were enrolled in a Diabetes Self-Management Education program. Lastly, based on the results of 

this study the goal was to make policy recommendations for changes in clinical guidelines for 

patients with diabetes and their oral health care in an effort to close the medical/dental divide. 

The primary research question in this study is: What level and frequency of oral health 

care results in the best health outcomes for diabetic patients at a large FQHC as measured by 

HbA1c?  
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Aims of the Study 

The following aims were used to guide this study. 

 Specific Aim for Manuscript 1. Document access to oral healthcare within a large 

Federally Qualified Health Center (FQHC) in Southwestern United States to determine whether 

there are disparities in access by specific demographic constructs. The research question was: 

Are the disparities in access to oral health care found in the general population also found in a 

FQHC?  

 Specific Aim for Manuscript 2. Document the level of oral healthcare being delivered to 

medical/dental patients with diabetes at a large FQHC in Southwestern United States and 

determine if there is an optimal level of oral health care for patients with Type II Diabetes. The 

research questions investigated for this aim were: 1) What is the distribution of oral health care 

provided to FQHC medical & dental patients with diabetes? 2) Are diabetic patients who receive 

oral hygiene care every six months more likely to have better glycemic control as measured by 

HbA1c than those who did not?, and 3) What is the difference in HbA1c levels of diabetic 

patients who have and have not received oral hygiene services?  

 Specific Aim for Manuscript 3. Document whether access to oral hygiene services 

improved glycemic control for patients with diabetes who were enrolled in Diabetes Self-

Management Education (DSME) program compared to those who did not access oral hygiene 

services. The research question investigated for this aim was: Is glycemic control, as measured 

by HbA1c, for patients with diabetes enrolled in the DSME program better for those patients 

who accessed oral hygiene services than those who did not? 
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DESIGN AND METHODS 

This section provides a more detailed description of the design and methods used in this project 

than what was provided in the manuscripts. The specific aims that guided the study manuscripts 

are provided to guide the reader.  

 The purpose of this research was to identify 1) whether there were disparities to access to 

oral health care within a system that is specifically established to reduce disparities, 2) to identify 

the ideal level of oral health care for diabetic patients served in a Federally Qualified Health 

Center (FQHC) that results in better health outcomes, and 3) to determine whether oral hygiene 

services enhanced outcomes for patients with diabetes who were enrolled in a Diabetes Self-

Management Education program.   

 The implications for this study include the potential to show a need for a random control 

trial to determine whether the standard of care for diabetic patients should include regular oral 

hygiene care and a clearer definition of what “see your dentist for regular checkups” means for 

an individual with diabetes. Ultimately the results could point to a need for policy change within 

FQHCs that would ensure a level of oral health care is provided to patients with diabetes, and 

that preventive dental services are integrated into the standard of care. 

 The study population for the first manuscript was the entire population of adult patients 

18 and older who had a medical or dental visit in 2017 at a large Southwestern Federally 

Qualified Health Center (FQHC). Patient data were extracted from the electronic health record 

for all patients who had a medical or dental encounter between 1/1/2017 and 12/31/2017. Based 

on the type of encounters they had in 2017, patients were grouped into three patient status 

categories: 1) medical only, 2) dental only, and 3) both medical and dental. Demographic 
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constructs such as age, gender, race/ethnicity, and insurance status were predetermined prior to 

data extraction.  

 The second study was a quantitative retrospective record review of 3,144 randomly 

selected patients with diabetes who were medical and dental patients at the same FQHC. To date 

the author has not identified another study within a FQHC focused on diabetic glycemic control 

and the association with oral hygiene care. Clinical records are often used to “answer specific 

clinical questions in a relatively easy and less resource intensive manner” (Sarkar & Seshadri, 

2014). The clinical question in this study is: Do patients with diabetes who accessed oral hygiene 

care in a natural setting have better glycemic control? 

 The third study focuses on a subset of the random sample from the second study who 

were enrolled in the DSME program. A total of 415 patients comprised the subset of patients 

enrolled in the DSME program in 2017. These 415 patients are the foci of this study. A total of 

203 (48.9%) had only received medical care, while 212 (51.1%) had ever received some level of 

dental care at one of the FQHC dental clinics. Of the 212 DSME patients who were both medical 

and dental, 13 or 6.1% were missing dental specific information. These 13 cases were excluded 

from the analysis reducing the sample size to 199.   

 According to Vassar and Holzmann (2013) there are ten common mistakes made when 

conducting a retrospective review. This article was used as a guide to ensure all areas were 

addressed appropriately. The first is the need for a well-defined research question.  The primary 

research question in this study is: What level and frequency of oral health care results in the best 

health outcomes for diabetic patients at a large FQHC as measured by HbA1c?  Within this 

overarching question this study focused on the following aims: 
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 Specific Aim for Manuscript 1. Document access to oral healthcare within a large 

Federally Qualified Health Center (FQHC) in Southwestern United States to determine whether 

there are disparities in access by specific demographic constructs. The research question was: 

Are the disparities in access to oral health care reportedly found in the general population also 

found in the FQHC? 

 Specific Aim for Manuscript 2. Document the level of oral healthcare being delivered to 

medical/dental patients with diabetes at a large FQHC in Southwestern United States and 

determine if there is an optimal level of oral health care for patients with Type II Diabetes. The 

research questions investigated for this aim were: 1) What is the distribution of oral health care 

provided to FQHC medical/dental patients with diabetes? 2) Are diabetic patients who receive 

oral hygiene care every six months more likely to have better glycemic control as measured by 

HbA1c than those who did not?, and 3) What is the difference in HbA1c levels of diabetic 

patients who have and have not received oral health care?  

 Specific Aim for Manuscript 3. Document whether access to oral hygiene services 

improved glycemic control for patients with diabetes who were enrolled in a Diabetes Self-

Management Education (DSME) program compared to those who did not access oral hygiene 

services. The research question investigated for this aim was: Is the glycemic control, as 

measured by HbA1c, for patients with diabetes enrolled in the DSME program better for those 

patients who accessed oral hygiene services than those who did not? 

 This dissertation is the result of these three manuscripts which collectively looked at 

access to oral health care within a FQHC, and the association between receiving oral health care 

services and glycemic control in patients with diabetes. These issues are viewed through a lens of 
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public health policy efforts to close the divide between the medical and dental provision of care 

and highlights the negative health impact of receiving care in a divided system. 

 Manuscript 1 was a descriptive analysis of the entire adult patient population of the 

FQHC. Demographic comparisons were made between patients who received only medical care, 

only dental care, and who received both medical and dental care to determine whether there were 

disparities in access to oral health care. 

 Manuscripts 2 and 3 were retrospective record reviews of a randomly selected 

representative sample of patients with diabetes. The statistical power analysis for manuscripts 2 

and 3, was based on the primary research question: What level and frequency of oral health care 

results in the best health outcomes for diabetic patients at a large FQHC as measured by HbA1c?  

The alternative hypothesis for Manuscript 2 was: patients with diabetes who access oral health 

hygiene services more frequently will have lower average HbA1c than patients who did not 

access oral hygiene care. The alternative hypothesis for Manuscript 3 was: patients with diabetes 

enrolled in the Diabetes Self-Management Education (DSME) program who access oral health 

hygiene care would have lower average HbA1c than DSME enrolled patients who did not access 

oral hygiene care. Sample size estimation used the average HbA1c and standard deviations for 

the total population in the two major groups of interest; 1) patients with diabetes who did 

not receive oral health care and were not enrolled in the diabetes self-management education 

(DSME) program (A1C μ4 = 7.73, σ4 = 1.92), and 2) patients with diabetes who did receive oral 

health care and were not enrolled in the DSME program (A1C μ3 = 7.48, σ3 = 1.77). The a-priori 

analysis set alpha at .05 and power at 0.95.  The results for these two comparison groups resulted 

in an effect size of 0.14 (small effect).  In order to avoid a Type II error where we fail to reject 

the null hypothesis when in fact the alternative hypothesis is true a sample size of 1,419 was 
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needed from both the medical only, and the medical and dental groups. The proposed sample 

size was increased by 10% in order to account for possible confounding factors when smaller 

group comparisons were made.  Therefore, the final random sample selected from both groups 

was 1,561. G-Power 3.1 was used to determine sample sizes.  Figure 2 provides specific 

information on each of the groups identified in this study. 

 

Figure 2. Average A1C and Standard Deviations by Dental Status and DSME Group 

 Variables for the study were identified prior to the start of the research and approved (see 

Table 1). The Health Resources and Services Administration (HRSA) definitions were used for 

race and ethnicity (HRSA, 2017). Data elements were further defined using the Code on Dental 

Procedures and Nomenclature (CDT Code) for dental procedures (ADA, 2017). HbA1c results 

were categorized according to the American Diabetes Association 2017 patient care guidelines 

(ADA, 2017). Patient’s whose HbA1c was greater than 9 were considered uncontrolled, 

  Dental Status 
  Dental Non-Dental 
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DSME n = 749             
A1C μ1 = 8.71      
A1C σ1 = 2.02      
Min. A1C = 5.1             
Max. A1C = 16.9 
Sample = 70 

n = 1,529            
A1C μ2 = 8.93      
A1C σ2 = 1.99      

Min. A1C = 4.9                   
Max. A1C = 18.2 

Sample = 70 
Non-
DSME 

 
n = 2,010            
A1C μ3 = 7.48         
A1C σ3 = 1.77      
Min. A1C = 4.0    
Max. A1C = 16.0 
Sample = 1,419 

 
n = 5,252  

A1C μ4 = 7.73        
A1C σ4 = 1.92  

Min. A1C = 4.2      
Max. A1C = 17.4 

Sample = 1,419 
 Total N = 2,759 

A1C μ5 = 7.81         
A1C σ5 = 1.92      
Min. A1C = 4.0    
Max. A1C = 16.9 
Sample = 1,561  

N = 6,781 
A1C μ6 = 8.00        
A1C σ6 = 2.00  

Min. A1C = 4.2      
Max. A1C = 18.2 

Sample = 1,561 
	

Primary	
Question	
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HbA1c’s between 7 and less than or equal to 9 were considered at risk, and HbA1c less than 7 

were considered controlled. 

 Sociodemographic measures were: 1) sex, which included, transgender, female, male and 

other sex identified; 2) Age grouped into three categories, 18 to 44, 45 to 64, and 65 and older; 3) 

Race and ethnicity categories non-Hispanic white, Hispanic/Latino Ethnicity, Black/African 

American, Asian, American Indian/Alaska Native (AIAN), Native Hawaiian/Other Pacific 

Islander (OPI), more than one race and unknown; 4) Insurance status categorized by 

uninsured/sliding fee scale (SFS), Medicaid, Medicare and Other 3rd Party; 5) Body Mass Index 

using Center for Disease Control and Prevention classifications; and 6) HbA1c category as 

previously described.  

 Oral health care measures were: 1) total number of hygiene care visits which included 

both periodontal services and dental prophylaxis (prophy) the categories identified were; never 

cleaned, cleaned only 1 time, cleaned 2 to 6 times, and cleaned 7 or more times; 2) prophy status 

which categorized patients by whether they had gotten their teeth cleaned at least two times per 

year, less than two times per year, or never had their teeth cleaned; and 3) type of oral hygiene 

received using the groupings created to compare the sociodemographic measures. 
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Table 1. Variables Defined 

 

Variable Code Code Description Variable Description

Level of 

Measure
Type

Descriptive 

Statistics

Patient 1 Medical Nominal

2 Dental

3 Both

Insurance Status 1 Uninsured Nominal

2 Medicaid

3 Medicare

4 Dual Eligible

5 Other 3rd Party

Age Actual Age Age at time of data extraction Quantitative Continuous X, SD

Sex 1 Transgender Nominal

2 Female

3 Male

4 Other sex identified 

Race & Ethnicity** 1 Non-Hispanic White Race/Ethnicity by Category Nominal

2 Hispanic/Latino Ethnicity

3 Black/Aftrican American

4 Asian

5

American Indian/Alaska 

Native

 6

Native Hawaiian/Othr 

Pacific Islander

7 More than one race

99 Unknown

BMI measured 1 Yes Body Mass Index Nominal Dichotomous

2 No

BMI (kg/m2) Actual BMI Quantitative Continuous X, SD

BMI Category 1 < 18.5 Underweight

Standard weight status 

categoreis Quantitative Ordinal

2 18.5 - 24.9 Normal

3 25.0 - 29.9 Overweight

4 30.0 > Obese

HbA1c (mmol/mol) Actual A!c Quantitative Continuous

HbA1c controlled 1 < 7 Quantitative Ordinal

2 7 ≥ 9

3 > 9

Regular Oral Hygiene Visits Actual #

Number of oral hygiene 

visits in past year Quantitative Continuous X, SD

D1110 Prophylaxis - Adult

D0120

Periodic oral evaluation - 

established patient

D0140

Limited oral evaluation - 

problem focused

D0150

Comprehensive oral evaluation - 

new or established patient

D0170

Re-evaluation - limited, 

problem focused (established 

patient; not post-operative visit)

D0180

Comprehensive periodontal 

evaluation - new or established 

patient

D4910 Periodontal Maintanence

Perio Tx 0 None Documented

Type of periodontal treatment 

received Nominal

1 Mechanical debridement

D4355

Full mouth debridement to 

enable a comprehensive 

evaluation and diagnosis on a 

subsequent visit

3 Antimicrobial therapy

D4381

Localized delivery of 

antimicrobial agents via a 

controlled release vehicle into 

diseased crevicular tissue, per 

tooth

D4921

Gingival irrigation - per 

quadrant

4 Scaling and Root Planing

D4341

Periodontal scaling and root 

planing - four or more teeth per 

quadrant

D4342

Periodontal scaling and root 

planing - one to three teeth per 

quadrant

D4346

Scaling in presenceof 

generalized moderate or severe 

gingival inflammation - full 

mouth, after oral evaluation

5 Other

Frequency of Perio Tx per year Actual # Quantitative Continuous X, SD
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 Electronic health records have changed the landscape of retrospective reviews. The data 

abstraction is no longer completed by scouring through stacks of paper medical records. The data 

are extracted from the electronic health record through a written electronic query based on 

diagnostic and billing codes. In this study a Medical Informatics Analyst was provided the table 

of variables. He then developed an initial query for the pilot study.  Data are stored in a 

Microsoft SQL Server database. T-SQL querying language was used to pull data from the 

appropriate tables. All of the patient demographic data, lab results, diagnoses, and services were 

available within NextGen which is the FQHCs electronic health record software. 

 The inclusion criteria for this study required patients to have a diagnosis of diabetes 

recorded in their electronic medical record and to have had an HbA1c test in 2017. Patients 

younger than 18 years of age were excluded. A pilot study of 40 randomly selected patients, 20 

each from medical, and medical and dental, was conducted in order to confirm the a-priori 

criteria used in the power analysis, and to evaluate potential concerns in the sampling and data 

extraction methodologies. 

 This study was reviewed by the University of Arizona Conflict of Interest Committee, 

and the Human Subjects Protection Program.  The project was deemed to be no more than 

minimal risk to the individuals in the study and Waiver of Protected Health Information (PHI) 

authorization was granted. “The University of Arizona maintains a Federalwide Assurance with 

the Office for Human Research Protections (FWA #00004218” (Determination Letter dated 

05.30.2018) (see Appendix A). The project was reviewed and approved by the FQHC’s internal 

Research Committee (email dated 07.10.2018) (see Appendix B) and approved by the Chief 

Executive Officer of the FQHC (see Appendix C). 
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Data Source 

The FQHC where this study was conducted was an early adopter of electronic health records. 

The transition from paper charts to electronic medical and dental records occurred in 2008 

(Pallack B, 2008). The FQHC utilizes the electronic health record software NextGen. At the time 

of data extraction version 5.9 was in use. Within NextGen there are multiple modules for each 

service line and business need. Data for this study were extracted from the following modules; 

medical records from the electronic health record (EHR), dental health records from the 

electronic dental record (EDR), and billing and administrative data were extracted from the 

practice management (PM) module.   

 The FQHC has a robust Information Technology (IT) center with multiple data analysts. 

The study was approved by the FQHC’s research committee to be supported by the IT team. A 

Medical Informatics Analyst was assigned to the project to extract the data.   

Description of Population with Diabetes 

In 2017, the FQHC provided health services to 67,054 individuals over the age of 18. The patient 

population 18 and older who had a diagnosis of diabetes in their chart included 11,285 

individuals, or 16.8% of the adult patient population. However, due to the inclusion criteria that 

HbA1c test results for 2017 had to be in the medical chart, only 9,540 patients, or 85.4% of 

patients with diabetes, were considered eligible for random sampling. Of the total patients 

eligible for inclusion 2,759, or 28.9%, had ever received oral health care services from one of the 

FQHCs dental clinics. A limitation of this study is that it is unknown if patients accessed oral 

health care from other dental providers.  Figure 3 provides an overview of the population of 

interest for this study. 
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Figure 3. Patient Population of Focus 

RESULTS 

Overview of Manuscript # 1 

Specific Aim for Manuscript 1. Document access to oral healthcare within a large Federally 

Qualified Health Center (FQHC) in Southwestern United States to determine whether there are 

disparities in access by specific demographic constructs. The research question was: Are the 

disparities in access to oral health care found in the general population also found in a FQHC? 

The full manuscript can be found in Appendix D. 

 The study population for the first manuscript was the entire population of adult patients 

18 and older who had a medical or dental visit in 2017. Patient data were extracted from the 

electronic health record for all patients who had a medical or dental encounter between 1/1/2017 

and 12/31/2017. Based on the type of encounters they had in 2017, patients were grouped into 
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three patient status categories: 1) medical only, 2) dental only, and 3) both medical and dental. 

Demographic constructs such as age, gender, race/ethnicity, and insurance status were 

predetermined prior to data extraction.  

The purpose of manuscript # 1 was twofold. The first objective was to look within a 

FQHC that provides both medical and oral health care services to determine if disparities exist in 

access to oral health care for adults within a safety net provider. The second objective was to 

determine whether policies initiated since the U.S. Surgeon General’s report, such as the 2002 

requirement for health centers to provide preventive dental services, have made a difference in 

the ability of underserved populations to access oral health care (Oral Health, 2000; Ruddy, 

2007). Manuscript # 1 sought to answer the question: Are there disparities in access to oral 

health care within a system specifically aimed at decreasing disparities? 

What was known before this study? 

The U.S. Surgeon General’s 2000 report on Oral Health was a clarion call to action. The report 

identified alarming disparities in who had good oral health and who did not (Oral Health, 2000).  

People who lived in poverty, were members of racial or ethnic minorities, or lived in rural areas, 

were less likely to have good oral health than others. In 2017, U.S. Surgeon General David 

Satcher wrote: “The bad news is that too many Americans continue to experience needless pain 

and suffering from diseases of the mouth because of oral health disparities” (Satcher & 

Nottingham, 2017).  Access to oral healthcare services is an important factor in the ability to 

maintain good oral health. Individuals who do not have access to care are more likely to have 

poor oral health than those who do (CDC, 2019). 



32 
 

What is new? 

The national data for FQHCs rarely provides demographic comparisons between patients 

accessing medical care and those accessing dental care. This makes it difficult to determine 

whether there are disparities in access to oral health care within the FQHC system. Manuscript # 

1 adds to the literature by providing a demographic deep dive into the distribution of medical and 

dental patients at one of the largest FQHCs in the US. Disparities in access to oral health care 

within a health system that is specifically designed to reduce disparities in access were identified.  

Overview of Results 

A total of 61,054 adult patients 18 and older were included in the analysis. Close to 80% of adult 

patients were medical only (79.4%) and had not been seen in one of the FQHC dental clinics (see 

Table 3). A total of 7,422 (12.2%) adult patients were dental only, and the remaining 5,167 

(8.5%) were both medical and dental. Only one in ten FQHC medical patients accessed oral 

health care in 2017 (9.6%) (see Table 2).  
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Table 2. Demographic Distribution of FQHC patients in 2017 by Patient Status Compared to 
National Averages 

 

 Chi-square results indicated a statistically significant difference for Insurance Status 

between the three patient status categories (see Table 3). Medical only patients were less likely 

than expected to be uninsured or on the Sliding Fee Scale (SFS) and more likely than expected to 

have commercial insurance. Dental only patients were more likely than expected to be 

uninsured/SFS, and less likely to have commercial insurance, than expected. Patients who were 

both medical and dental were more likely than expected to have Medicare, less likely to be 

n % n % n % N % N %
Adult Patients 48,465 79.4% 7,422 12.2% 5,167 8.5% 61,054 100% 18,779,238 100%

MalePatients 17,699 36.5% 3,217 43.3% 1,954 37.8% 22,870 37.5% 7,286,288 38.8%
FemalePatients 30,761 63.5% 4,205 56.7% 3,212 62.2% 38,178 62.5% 11,492,950 61.2%

Total 48,460 100.0% 7,422 100.0% 5,166 100.0% 61,048 100.0% 18,779,238 100%
Age_18_29 12,033 24.8% 1,594 21.5% 969 18.8% 14,596 23.9% 4,421,314 23.5%
Age_30_39 8,575 17.7% 1,381 18.6% 777 15.0% 10,733 17.6% 3,718,098 19.8%
Age_40_49 7,786 16.1% 1,186 16.0% 818 15.8% 9,790 16.0% 3,326,877 17.7%
Age_50_59 8,624 17.8% 1,273 17.2% 996 19.3% 10,893 17.8% 3,476,445 18.5%
Age_60_69 6,992 14.4% 1,125 15.2% 1,028 19.9% 9,145 15.0% 2,440,109 13.0%
Age_70_79 3,154 6.5% 590 7.9% 425 8.2% 4,169 6.8% 968,599 5.2%
Age_80_plus 1,301 2.7% 273 3.7% 154 3.0% 1,728 2.8% 427,796 2.3%

Total 48,465 100.0% 7,422 100.0% 5,167 100.0% 61,054 100.0% 18,779,238 100.0%
Hispanic 24,910 51.4% 3,082 41.5% 2,829 54.8% 30,821 50.5% 9,400,723 34.6%
NonHispanic 19,084 39.4% 3,902 52.6% 1,779 34.4% 24,765 40.6% 16,890,938 62.2%
Unreported Hispanic 4,471 9.2% 438 5.9% 559 10.8% 5,468 9.0% 882,711 3.2%

Total 48,465 100.0% 7,422 100.0% 5,167 100.0% 61,054 100.0% 27,174,372 100.0%
Asian 865 1.8% 117 1.6% 108 2.1% 1,090 1.8% 962,844 3.5%
Native Hawaiian 30 0.1% 3 0.0% 1 0.0% 34 0.1% 49,051 0.2%
Other Pacific Islander 41 0.1% 10 0.1% 6 0.1% 57 0.1% 215,238 0.8%
Black/African_American 1,902 3.9% 317 4.3% 274 5.3% 2,493 4.1% 5,240,402 19.3%
American Indian / Alaska Native4,348 9.0% 100 1.3% 149 2.9% 4,597 7.5% 317,352 1.2%
White 35,416 73.1% 5,795 78.1% 4,000 77.4% 45,211 74.1% 15,785,854 58.1%
More than one race 318 0.7% 41 0.6% 27 0.5% 386 0.6% 815,025 3.0%
Unknown_race 5,545 11.4% 1,039 14.0% 602 11.7% 7,186 11.8% 3,788,606 13.9%

Total 48,465 100.0% 7,422 100.0% 5,167 100.0% 61,054 100.0% 27,174,372 100.0%
Medicaid 20,027 41.3% 2,917 39.3% 2,187 42.3% 25,131 41.2% 7,126,923 38.0%
Medicare 9,342 19.3% 1,354 18.2% 1,597 30.9% 12,293 20.1% 2,548,677 13.6%
Uninsured 6,064 12.5% 1,814 24.4% 590 11.4% 8,468 13.9% 5,150,215 27.4%
Commerical 13,032 26.9% 1,337 18.0% 793 15.3% 15,162 24.8% 3,823,502 20.4%
Other Public Insurance 129,921 0.7%

Total 48,465 100.0% 7,422 100.0% 5,167 100.0% 61,054 100.0% 18,779,238 100.0%
Homeless Patient 6,487 13.4% 1,452 19.6% 908 17.6% 8,847 14.5% 1,361,675 7.3%
*Note: Some National  Data  i s  only ava i lable at the tota l  patient population and i s  not speci fic to adults . FQHC data  i s  speci fic to patients  18 and >

National  Data  Source: HRSA  Health Center Program 2017 Health Center Data, Tables  3A, 3B, and 4.

Total FQHCMedical Only Dental Only Both Medica l  & Denta l Total National*
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uninsured/SFS, and less likely to have commercial insurance than expected.  Cramer’s v 

indicates a small effect (fC = .11).  

Table 3. Results of Chi-square Test for Patient Status by Insurance Status 

 Patient Status 

Insurance Coverage 

Category 

Medical Only 
Obs (Exp) 

Dental Only 
Obs (Exp) 

Both Medical & 
Dental 

Obs (Exp) 

Medicaid 20,027 
(19,949) 

2,917 
(3,055) 

2,187 
(2,127) 

Medicare 9,342 
(9,758) 

1,354 
(1,494) 

1,597* 
(1,040) 

Uninsured/Sliding 
Fee Scale 

6,064* 
(6,722) 

1,814* 
(1,029) 

590* 
(717) 

Commercial 13,032* 
(12,036) 

1,337* 
(1,843) 

793* 
(1,283) 

Note. X2 = 1,430.51***, df = 6. Numbers in parentheses indicate expected count. 

*p<.001 

When looking at access to oral health care within demographic categories of race and 

age, the percentage of adult patients who accessed dental services in 2017 ranged between 17.6% 

and 28.6% for the majority of categories (see Table 4).  Patients who identified as Native 

Hawaiian (11.8%) and American Indian/Alaska Native (AIAN) (5.4%) were considerably lower.  

The very low percentage of AIAN patients accessing dental services is believed to be explained 

by a dental clinic operated by the tribe that is co-located with the medical clinic.  The low 

percentage of Native Hawaiian patients accessing dental services needs further investigation.  
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Table 4. Percentage of adult patients 18 and older who access oral health care within 
Demographic Category 

 Access Only 
Medical Care 

Access Oral 
Health Care 

Race   
Asian (n=1,090) 79.4% 20.6% 
Native Hawaiian/ Other Pacific 
Islander (n=34) 

88.2% 11.8% 

Black/African American 
(n=2,493) 

71.9% 28.1% 

American Indian/ Alaskan 
Native (n=4,597) 

94.6% 5.4% 

White (n=45,211) 78.3% 21.7% 
More than one race (n=386) 82.4% 17.6% 
Unknown race (n=7,186) 77.2% 22.8% 
Hispanic Ethnicity   
Hispanic (n=30,821) 80.8% 19.2% 
Non-Hispanic (n=24,765) 77.1% 22.9% 
Unreported Hispanic Ethnicity 
(n=5,468) 

81.8% 18.2% 

Age   
Age 18-29 (n=14,596) 82.4% 17.6% 
Age 30-39 (n=10,733) 79.9% 20.1% 
Age 40-49 (n=9,790) 79.5% 20.5% 
Age 50-59 (n=10,893) 79.2% 20.8% 
Age 60-69 (n=9,145) 76.5% 23.5% 
Age 70-79 (n=4,169) 75.7% 24.3% 
Age 80 >  (n=1,728) 75.3% 24.7% 

 

The percentage range for the majority of FQHC patients accessing dental services was 

similar to the overall percentage of 18.4% for the 27 million patients who received an oral exam 

at the national level (HRSA, 2017). However, the percentage of FQHC patients within any 

demographic construct, whether it is White (21.7%), Hispanic (19.2%), or 50 to 59 years old 

(20.8%), who accessed oral health care in 2017 is far lower than the percentage of adults who 

had an annual visit reported in the 2000 report by the Surgeon General (Oral Health, 2000). As 

an example, the percentage of Hispanic persons 25 years and old who had an annual dental visit 

in 1993 was 46.2% (Oral Health, 2000, p. 80).  This is more than double the percentage of 

Hispanic patients who were seen for dental care in 2017 at the FQHC (19.2%).  
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Manuscript # 1 Conclusions 

Disparities in access to dental services within the study FQHC are even more pronounced 

than they are for the general population. The percentage of medical patients who received both 

medical and dental care was low (8.5% of the adult patient population). The implications for the 

continuity of overall healthcare for the patient was not investigated in manuscript # 1. However, 

as research continues to demonstrate the association between poor oral health and poor overall 

health, medical provider awareness of the oral health status of their patients becomes more 

important. Studies have shown cost of care is the primary barrier to accessing oral health care 

services (Vujicic et al. 2016). The study found dental only patients were more likely than 

expected to be uninsured/SFS, and less likely to have commercial insurance, than expected. 

A 2016 policy roundtable held by the Kaiser Commission on Medicaid and the Uninsured 

discussed how to improve access to oral health care for adults enrolled in Medicaid (Paradise, 

2016). They identified the need to completely transform the delivery system of oral health care 

(Paradise, 2016). The historical approach allows insurance coverage to dictate the services 

received. The recommendation was to focus oral health care services “…on prevention and 

evidence-based care” (Paradise, 2016). In order to achieve these recommendations greater 

involvement of the primary care provider will be required to encourage patients to receive dental 

preventive services regardless of insurance status (Hummel et al. 2014; Paradise, 2016). It also 

increases pressure on the oral health care delivery system to increase the use of low cost 

medicinal non-invasive nonrestorative methods to prevent and arrest tooth decay, such as Silver 

Diamine Fluoride and dental sealants (Hendre et al., 2017; Slayton et al. 2018). 
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Overview of Manuscript # 2 

Specific Aim for Manuscript 2. Document the level of oral healthcare being delivered to 

medical/dental patients with diabetes at a large FQHC in Southwestern United States and 

determine if there is an optimal level of oral health care for patients with Type II Diabetes. The 

research questions investigated for this aim were: 1) What is the distribution of oral health care 

provided to FQHC medical/dental patients with diabetes? 2) Are diabetic patients who receive 

oral hygiene care every six months more likely to have better glycemic control as measured by 

HbA1c than those who did not?, and 3) What is the difference in HbA1c levels of diabetic 

patients who have and have not received oral health care in the past year? The full manuscript 

can be found in Appendix E. 

What was known before this study? 

The link between periodontal disease and diabetes has been established (Sanz, 2018). The impact 

on glycemic control through periodontal treatment and maintenance has shown mixed results 

(Madiano & Koromantzos, 2018; Simpson et al. 2015).  

What is new? 

This is the first known retrospective study of patients with diabetes who receive both their 

medical and oral health care at a FQHC. This study utilized an integrated medical/dental health 

record to retrieve existing historical data on patient access to oral health care services, as well as 

current medical status information (i.e. HbA1c). This allowed us to group patients by the type 

and frequency of oral health care services they had received in a natural setting. This further 

allowed us to measure associations and differences in glycemic control as measured by HbA1c 

by grouping. 



38 
 

 Manuscript # 2 has considerable public health significance as it appears there is an 

association between access to oral health care services and reduced HbA1c in the natural setting. 

It also identifies, for the first time, the possibility that a less costly and less invasive method of 

oral health care could be equally impactful in helping patients with diabetes to lower their 

HbA1c. This implies patients with diabetes could more easily afford treatment and be more 

compliant with a regular dental prophylaxis routine, which in turn could help them to have better 

overall health. 

Overview of Results 

The study population was 9,540 adult patients 18 and over with a diagnosis of Type II diabetes. 

Inclusion criteria required that a patient had to be seen for a medical exam and have results for at 

least one HbA1c in 2017. A random sample of 1,561 medical only, and 1,561 medical and dental 

patients was pulled from the total population of adult patients with diabetes. All patients included 

in this study received their medical care at the FQHC.  

Randomly selected participants were grouped into four categories for analysis. Group 1 

included adult patients with diabetes who had only been seen in a medical clinic. Group 2 

included dental patients who had never received dental prophylaxis or periodontal services. 

Group 3 included dental patients who had ever received periodontal services (D4341-D4355). 

Group 4 included dental patients who had received at least one dental prophylaxis (D1110) but 

had never received periodontal services. Patient’s whose HbA1c was greater than 9 were 

considered uncontrolled, HbA1c’s between 7 and less than or equal to 9 were considered at risk, 

and HbA1c less than 7 were considered controlled (ADA, 2017). Oral health care measures 

were: 1) total number of hygiene care visits which included both periodontal services and dental 

prophylaxis, categories identified were; never cleaned, cleaned only 1 time, cleaned 2 to 6 times, 
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and cleaned 7 or more times; 2) prophy status which categorized patients by whether they had 

gotten their teeth cleaned at least two times per year, less than two times per year, or never had 

their teeth cleaned; and 3) type of oral hygiene received using the groupings created to compare 

the sociodemographic measures. 

Of the 1,561 patients who had received oral health care, 84 were missing data on the type 

of oral health care received and were excluded from the analyses. When the 1,477 remaining 

patients were grouped, 68.2% (n = 1,007) were classified into Group 2, dental patients who had 

never received dental prophylaxis or periodontal services. Group 3, dental patients who had ever 

received periodontal services (D4341-D4355) was 18.1% (n = 267), and Group 4 dental patients 

who had received at least one dental prophylaxis (D1110) but had never received periodontal 

services accounted for the remaining 13.7% (n = 203).  

Analysis of variance revealed that patients who had their teeth cleaned 7 or more times 

had the lowest average HbA1c (7.11) (F(3,3035) = 14.77, p = 0.000) (see Table 5). Only 66 or 

4.5% of the 1,477 adult patients with diabetes had received dental hygiene services at least two 

times per year. These patients had statistically significantly lower mean HbA1c (7.18) than did 

dental patients who had never had their teeth cleaned (7.95) (F(2,1474) = 16.13, p = 0.000). 

Lastly, when analyzed by type of hygiene service received, patients who had a dental 

prophylaxis (their teeth cleaned) on average had the lowest HbA1c (7.27). However, the 

difference between dental prophylaxis (7.27) and periodontal services (7.45) was not significant, 

while the difference between the other categories was significant (F(3,3033) = 14.85, p = 0.000) 

(see Table 6). 
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Table 5. Average HbA1c by Oral Hygiene Categories 

 
Mean 

HbA1c SD 
Number of Oral Hygiene Visits (N=3,039)a 
Grps 3 & 4 - Clnd 7 or > (n = 80) 7.11 1.32 
Grps 3 & 4 - 2 to 6 x's (n = 238) 7.43 1.72 
Grps 3 & 4 - 1 x only (n = 154) 7.43 1.51 
Grps 1 & 2 - Never (n = 2,567) 8.00 1.95 
Oral Hygiene 2x's per year (N=1,477)b 
Grps 3 & 4 - 2 x's per yr (n = 66) 7.18 1.46 
Grps 3 & 4 - < 2 x's per yr (n = 406) 7.41 1.61 
Grp 2 - Never (n = 1,005) 7.95 1.92 
Type of Hygiene Service Received (N=3,037)c 
Grp 4 - Cleaned (n = 203) 7.27 1.53 
Grp 3 - Perio (n = 266) 7.45 1.64 
Grp 2 - Neither (n = 1,007) 7.94 1.92 
Grp 1 - Medical (n = 1,561) 8.03 1.96 
a. F(3,3035) = 14.77, p = 0.000   
b. F(2,1474) = 16.13, p = 0.000   
c. F(3,3033) = 14.85, p = 0.000   
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Table 6. Post Hoc Bonferroni Comparisons for Mean HbA1c by Hygiene Categories 

Bonferroni Comparison for Mean HbA1c 

 
by Number of Hygiene Visits   

Row Mean -  
Col Mean Dif 

Grps 3 & 4 - 
Cleaned 7 or 

> 
Grps 3 & 4 -       

2 to 6x's 
Grps 3 & 4 -    

1x Only 
Grps 3 & 4 - 2 to 6x's .319ns     
Grps 3 & 4 -1 x Only .327ns .008ns  

Grps 1 & 2 - Never Cleaned .887** .568** .559* 
 
by Hygiene 2 x's per Year  

Row Mean -  
Col Mean Dif 

Grps 3 & 4 - 
2 or > x's per 

Yr 

Grps 3 & 4 -   
< than 2 x's 

per Yr   
Grps 3 & 4 - < than 2 x's per 

Yr 0.227ns   
Grp 2 - Never had Hygiene 0.767* 0.539**  

 
by Type of Hygiene Service Received 
Row Mean -  
Col Mean Dif 

Grp 4 - 
Cleaned Grp 3 - Perio 

Grp 2 - 
Neither 

Grp 3 - Perio 0.187ns     
Grp 2 - Neither .676** 0.489*  

Grp 1 - Medical Only .759** 0.572** 0.082ns 
* p<.01, **p<.001, ns = not significant   

 

Logistic regression analysis determined the relative risk of having uncontrolled diabetes 

by hygiene visits. Patients who had never received oral hygiene services were 3.34 times more 

likely to have uncontrolled diabetes than were patients who had oral hygiene services 7 or more 

times and were 2.98 times more likely to have uncontrolled diabetes than patients who had 

received oral hygiene services two or more times per year (see Table 7). 
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Table 7. Logistic Regression Model of Predictors of Uncontrolled Diabetes (HbA1C > 9) 

Covariate n Odds Ratio 

95% 
Confidence 

Interval P-value 
Number of Hygiene Visits         

Grps 3 & 4 - Cleaned 7 or > times 80 (Ref) (Ref) (Ref) 
Grps 3 & 4 - Cleaned 2 to 6 times 238 1.63 (0.74 - 3.60) 0.228 
Grps 3 & 4 - Cleaned 1 time only 154 1.70 (0.73 - 3.97) 0.222 
Grps 1 & 2 - Never Cleaned 2,567 3.34 (1.62 - 6.89) 0.001 

Hygiene 2 x's per Year         
Grps 3 & 4 - 2 x's per yr 66 (Ref) (Ref) (Ref) 
Grps 3 & 4 - < 2 x's per yr 406 1.53 (0.68 - 3.45) 0.301 
Grp 2 - Never 1,005 2.98 (1.36 - 6.51) 0.006 

Type of Hygiene Service Received         
Grp 4 - Cleaned 203 (Ref) (Ref) (Ref) 
Grp 3 - Perio 266 1.49 (0.88 - 2.53) 0.139 
Grp 2 - Neither 1,007 2.60 (1.66 - 4.07) 0.000 
Grp 1 - Medical 1,561 2.87 (1.85 - 4.46) 0.000 

 

Manuscript # 2 Conclusions 

Control of glycemic blood levels is a critical component of diabetes management 

(Stratton et al., 2000). According to Stratton et al. every 1% reduction in HbA1c results in a 16% 

reduction in risk for heart disease (2000). Results of this study indicate patients with diabetes in a 

natural setting who receive oral hygiene services, on average, have significantly lower average 

HbA1c than patients without hygiene services. The percent difference between 7.11 and 8.00 is 

11.8% which according to Stratton el al. means the difference is also clinically significant. 

Prior studies focus on costly and painful hygiene procedures that many people are 

unwilling to receive; especially after the first quadrant is complete. No significant differences 

were found in average HbA1c between patients with diabetes who received regular dental 

prophylaxis and those who had received the more costly scaling and root planing or periodontal 

maintenance. The odds of patients with diabetes having uncontrolled diabetes who have not 
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received oral hygiene services ranged from 2.60 to 3.34 times higher than patients with diabetes 

who had received oral hygiene visits.  

These findings point to the possibility that a less costly and less invasive method of oral 

health care could help the patient with diabetes to lower their HbA1c. This implies patients with 

diabetes could more easily afford treatment and be more compliant with a regular dental 

prophylaxis routine, which in turn could help them to achieve better overall health. 

The implications for manuscript # 2 include the need for a random control trial to 

establish a standard of oral health care for patients with diabetes. Results point to a potentially 

new, effective, low cost, and to date, untapped intervention that could be added to the list of 

efforts to control diabetes. Ultimately, there is a need for policy change that leads to the 

integration of oral health care into the standard of care guidelines for the examination and 

treatment of patients with diabetes. 

Overview of Manuscript # 3 

Specific Aim for Manuscript 3. Document whether access to oral hygiene services improved 

glycemic control for patients with diabetes who were enrolled in a Diabetes Self-Management 

Education (DSME) program compared to those who did not access oral hygiene services. The 

research question investigated for this aim was: Is glycemic control, as measured by HbA1c, for 

patients enrolled in the DSME program better for patients who accessed oral hygiene services 

than for those who did not? The full manuscript can be found in Appendix F. 

What was known before this study? 

The Diabetes Self-Management Education (DSME) program is shown to be an effective 

intervention in the reduction of negative health outcomes of diabetes (Lorig et al., 2016). In 

2016, there were an estimated 1,065 DSME programs located across the United States (Rutledge 
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et al., 2017). According to the 2019 Standards of Medical Care in Diabetes: “all people with 

diabetes should participate in diabetes self-management education to facilitate the knowledge, 

skills, and ability necessary for diabetes self-care” (Johnson et al., 2019). While dental screening 

for diabetes and referral to a dentist are mentioned, the importance of oral health in the control of 

diabetes is not emphasized in the 2019 Standards. The two brief mentions of oral health are; 1) 

opportunities for screening for diabetes in the dental office (ADA, Supp. #1, pg. S20), and 2) 

referral to dental is recommended (ADA, Supp. #1, pg. S36). Inclusion of meaningful 

recommendations for oral health services for the patient with diabetes are missing from the 

standards.  

What is new? 

This is the first known study that examines access to oral health care services and the type of 

services received among patients with Type II diabetes who are enrolled in an accredited DSME 

program. Manuscript # 3 expands on Manuscript # 2 by focusing on a subset of patients with 

diabetes who also receive, what is currently the best practice behavioral intervention for diabetes 

management, the DSME program. Results indicate a potential additional benefit to those enrolled 

in the DSME program from receiving regular six-month dental hygiene visits.  

Overview of Results 

A total of 415 randomly selected adult patients 18 and older, who had participated in the DSME 

program, were included in the analysis. Just under 50% of DSME enrolled patients were medical 

only (n=203) and had not been seen in any of the FQHC dental clinics. A total of 212 (51.1%) 

adult patients were both medical and dental. Previously, it had been identified that a number of 

patients who had accessed dental services were missing data on dental services received 

(Thompson, 2019). Of the 212 DSME patients who were both medical and dental, 13 or 6.1% 
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were missing dental specific information. These 13 cases were excluded from the analysis 

reducing the sample size to 199.   

 Only 13, or 6.5%, of the 199 medical and dental DSME enrolled patients had received 

dental hygiene services at least two times per year. As shown in Table 8, patients who had their 

teeth cleaned two or more times per year had statistically significantly lower mean HbA1c (M = 

7.51) than did DSME medical & dental participants who had never had their teeth cleaned (M = 

9.21 and M = 9.29, respectively) (F(3,398) = 4.38, p = 0.005). The difference in average HbA1c 

between those who had their teeth cleaned less than twice a year (M = 8.80) and those who had 

their teeth cleaned two or more times a year was not statistically significant (see Table 8). 

 The difference in mean HbA1c by number of total hygiene visits received was analyzed. 

DSME medical & dental patients who had 7 or more visits for dental prophylaxis and/or 

periodontal services had the lowest average HbA1c (M = 7.81). DSME medical only patients and 

DSME medical & dental patients who had never had prophylactic or periodontal services on 

average (M = 9.26) had statistically significantly higher HbA1c than did patients who had their 

teeth cleaned 7 or more times (F(3,398) = 4.53, p = 0.004) (see Tables 8 and 9). 
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Table 8. Average HbA1C by Oral Hygiene Categories – DSME Enrolled Patients 

 

  

Mean
HbA1c SD

DSME Dental Cleaning/Perio 2 x's per yr 
(n = 13) 7.51 1.14

DSME Dental Cleaning/Perio < 2 x's per yr 
(n = 60) 8.80 1.76

DSME Dental Never Cleaned or Perio
(n = 126) 9.21 1.97

DSME Medical Only
(n = 203) 9.29 1.90

DSME Dental Cleaning no Perio
(n = 26) 8.47 1.98

DSME Dental Periodontal Services 
(n = 46) 8.63 1.61

DSME Dental Neither Cleaning or Perio
(n = 127) 9.20 1.96

DSME Medical Only
(n = 203) 9.29 1.90

DSME Dental Cleaning/Perio 7 or >                   
(n = 15) 7.81 1.47

DSME Dental Cleaning/Peri 2 to 6 x's                
(n = 38) 9.05 1.96

DSME Dental Cleaning/Peri - 1 x only               
(n =20) 8.23 1.12

DSME Medical Only & DSME Dental - 
Never Cleaned/Perio (n = 329) 9.26 1.93

a. F(3,398) = 4.38, p = 0.005
b. F(3,398) = 2.68, p = 0.047
c. F(3,398) = 4.53, p = 0.004

Type of Hygiene Service Received Total (N=402)b

Oral Hygiene 2x's per year Total (N=402)a

Freq. Oral Hygiene Total (N=402)c



47 
 

Table 9. Bonferroni Comparison of Mean Difference in HbA1c by Oral Hygiene Categories 
DSME Enrolled Patients 

 

Manuscript # 3 Conclusions 

Manuscript # 3 sought to determine if DSME program participants who received oral hygiene 

visits (dental prophylaxis) every six months would have better glycemic control than those 

participants who did not receive this level of care. The results indicate dental prophylaxis, more 

commonly known as “getting your teeth cleaned,” has the potential to help patients with diabetes 

to lower their HbA1c. Dental prophylaxis is a low-cost intervention that is not currently included 

Row Mean - 
Col Mean Dif

DSME Dental 
Cleanings/Perio  

2 or > x's per 
Yr

DSME Dental 
Cleanings/Peri
o   < than 2 x's 

per Yr

DSME Dental 
Cleanings/Perio   

Never
DSME Dental Cleaning/Perio                  

< than 2 x's per Yr 1.29ns

DSME Dental Cleaning/Perio               
Never 1.70* 0.409ns

DSME Medical Only Cleaning/Perio     
Never 1.78** 0.491ns 0.082ns

Row Mean - 
Col Mean Dif

DSME Dental 
Teeth Cleaned 

no Perio

DSME Dental 
Periodontal 

Services 

DSME Dental 
Neither 

Cleaning or 
Perio

DSME Dental Periodontal Services 0.161ns

DSME Dental Neither Cleaning or Perio 0.737ns 0.576ns

DSME Medical Only 0.824ns 0.663ns 0.087ns

Row Mean - 
Col Mean Dif

DSME Dental 
Cleaning/Perio 

7 or > x's

DSME Dental 
Cleaning/Peri   

2 to 6 x's

DSME Dental 
Cleaning/Peri - 

1 x only
DSME Dental Cleaning/Perio                      

2 to 6 x's 1.243ns

DSME Dental Cleaning/Perio                   
1 x only 0.418ns (0.825)ns

DSME Medical Only & Medical/Dental 
Never Cleaned/Perio 1.451* 0.208ns 1.033ns

* p<.05, **p<.01, ns = not significant

by Type of Hygiene Service Received

by Hygiene 2 x's per Year 

by Number of Hygiene Visits
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in the 2019 Standards of Medical Care in Diabetes or the Diabetes Self-Management Education 

(DSME) program.  

Seeing a dentist without receiving oral hygiene services resulted in zero difference in 

average HbA1c. At the very least, the Standards of Medical Care in Diabetes should be revised 

to encourage referral for dental hygiene rather than the existing general statement which says: 

“Patients should receive recommended preventive care services (e.g., immunizations, cancer 

screening, etc.), smoking cessation counseling, and ophthalmological, dental, and podiatric 

referrals” (ADA, Supp. #1, pg. S36).  The DSME program curriculum should be revised to 

include the importance of oral hygiene visits two times per year in the control of diabetes. 

DISCUSSION 

This chapter provides the reader with a summary of the study and conclusions drawn from the 

three manuscripts. Implications and recommendations for additional research are discussed. 

 This study sought to look at the impact of the medical/dental divide within a single 

FQHC that provides both medical and dental services to discover if there were disparities in 

access to oral health care within a system that is specifically designed to decrease disparities. It 

also sought to look closely at the population of patients with diabetes who receive their medical 

care from the FQHC and determine the level of dental service utilization. Lastly, it sought to 

determine whether there appeared to be a level of oral health care services that was associated 

with better glycemic control as measured by HbA1c; both in the overall population of patients 

with diabetes, and within a subset of patients enrolled in the DSME program. The DSME 

program is considered a best practice behavioral intervention for patients with diabetes and it is 

recommended that all patients with diabetes be enrolled (Johnson et al., 2019). 
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 The linkage between diabetes and poor oral health has been studied extensively (Sanz et 

al. 2018). The relationship has been described as bi-directional, meaning co-management of 

these diseases is needed (Sanz et al. 2018). Yet in the US there are no current medical or dental 

guidelines for the oral health treatment of patients with diabetes. This has been identified as the 

medical/dental divide (Mertz, 2016). 

The negative impact of the medical/dental divide on overall health is undeniable. In 

addition to diabetes (Sanz et al. 2018), poor oral health is linked to Alzheimer’s disease (Carter 

et al. 2017), heart disease (Pussinen et al. 2019), kidney disease (Craig et al. 2018), low birth-

weight and pre-term birth (Reyes et al. 2017), and aggressive pancreatic cancer (Fan et al. 2018). 

Every day it seems like new research is released that links yet another illness to poor oral health, 

and the medical/dental divide continues on. 

This study provides a descriptive analysis of the entire adult population of the FQHC and 

a retrospective medical and dental records review of a randomly selected representative sample 

of patients with diabetes. The data were extracted from three modules of the integrated electronic 

health record using T-SQL querying language to pull from the appropriate tables. Descriptive 

statistics, Chi-square analysis, ANOVA and logistic regression were used to analyze the data 

using Stata/SE 14.2. To date the author has not identified another study within a Federally 

Qualified Health Center (FQHC) focused on diabetic glycemic control and the association with 

oral hygiene care.  

The primary research question for the study was: What level and frequency of oral health 

care results in the best health outcomes for diabetic patients at a large FQHC as measured by 

HbA1c? Three specific aims provided the foundation for answering the primary question: 
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Aim # 1: Document access to oral healthcare within a large FQHC in Southwestern US to 

determine whether there were disparities in access by specific demographic constructs. 

Aim # 2: Document the level of oral healthcare being delivered to medical/dental patients 

with diabetes to determine if there is an optimal level of oral health care for adult patients with 

Type II Diabetes. 

Aim # 3: Document whether access to oral hygiene services improved glycemic control 

of patients with diabetes who were enrolled in a Diabetes Self-Management Education (DSME) 

program compared to those who did not. 

This study found there was a greater disparity in access to oral health care services within 

a FQHC than what was reported for the Nation (Oral Health, 2000). Within patients who 

identified as Hispanic ethnicity, only 19.2% accessed oral health care services in 2017 at the 

FQHC, while 46.2% at the National level did so in 1993 (Oral Health, 2000, pg. 80). The study 

found fewer than 10% of all adult medical patients accessed oral health care services at the 

FQHC. Patients who only access dental services make it appear like a greater percentage of 

medical patients are accessing oral health care. 

It found that fewer than 5% of adult patients with diabetes, who were seen for oral health 

care services, received dental prophylaxis at least two times per year. HbA1c was significantly 

lower for patients who had received dental prophylaxis at least two times per year or ever 

received dental prophylaxis, than patients who never received dental prophylaxis (F=16.13, df = 

1,476, p<.000). Patients who had never received dental prophylaxis were 2.98 times more likely 

to have uncontrolled diabetes as measured by HbA1c than were patients who had received this 

level of care (z=2.74, se = 1.19, p=.006). The odds of patients having uncontrolled diabetes who 
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have never received preventive oral hygiene services ranged from 2.60 to 3.34 times higher than 

patients who had received oral hygiene services. 

No significant difference in HbA1c was observed between patients who received medical 

care only and patients who received both medical and dental care but had not received dental 

hygiene services (t=-1.04, df=2,566, p=0.297). The majority of medical and dental patients with 

diabetes (68.2%) never received preventive dental services. 

Patients with diabetes who were enrolled in the Diabetes Self-Management Education 

(DSME) program who accessed oral health hygiene care at least two times per year have 

statistically significantly lower average HbA1c than DSME enrolled patients who did not access 

oral hygiene care (7.51 vs. 9.21 & 9.29). Fewer than one third (31.8%) of patients with diabetes 

enrolled in the DSME program who accessed oral health services received preventive dental 

services such as a dental prophylaxis or periodontal treatment.  

There were no statistically significant differences between average HbA1c for patients 

who only received a prophy versus those who had received at least one periodontal service (7.27 

vs. 7.45 for all patients; 8.47 vs. 8.63 for DSME enrolled patients). This finding was surprising 

as almost all prior research has been focused only on periodontal treatment such as scaling and 

root planing. 

Prior research has indicated the benefits of scaling and root planing lose their effect on 

glycemic control after three months and that more research is needed (Simpson et al. 2015). The 

findings from this study indicate that regular oral hygiene visits appear to lead to the lowest 

average HbA1c for patients with diabetes. Ideally further research would include a longitudinal 

random controlled trial where patients who were identified as being pre-diabetic, those who had 

lived with diabetes for a set numbers of years, and those who had varying degrees of glycemic 
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control would be randomly selected, and randomly assigned, to oral hygiene services or current 

standard protocols for the treatment of diabetes. Unlike previous studies, a study of this type 

would allow the medical and dental communities to come to consensus on the relative value of 

putting the mouth back into the body when treating patients with diabetes. 

The current conceptual framework (see Figure 1) could then morph into a framework 

whereby both medical and dental professionals would be invested in the oral and overall health 

of their patients (see Figure 4). Poor oral health conditions such as tooth decay and periodontal 

diseases are almost 100% preventable (Oral Health, 2000). However, as previously identified in 

the research it will take all health care professionals, both medical and dental, doing their part to 

reduce the burden of poor oral health on overall health (Hummel et al., 2015).  

 
Figure 4. Conceptual Framework for the Impact of Eliminating the Medical/Dental Divide on 
Treatment Guidelines for Patients with Diabetes 
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Limitations 

 This study is not without limitations. While the study population was large and a random 

sample of patients was examined, it was a single FQHC and therefore the findings cannot be 

generalized to other settings. The data regarding dental services received did not include services 

received outside of the FQHC. It is possible that some of the patients with diabetes who were 

categorized as medical only, actually had received oral health care from a different provider. 

Results of the ANOVA for manuscript 2 must be taken with caution as the Levene’s test for 

homogeneity of variance indicated a violation of the normality assumption for HbA1c. Other 

possible confounding variables were not included in the analysis, such as: 1) duration of 

diabetes, 2) tobacco use status, 3) physical activity levels, 4) level of involvement in the DSME 

program, etc.  These factors need to be measured and controlled for in a future randomized 

control trial. 

STUDY CONCLUSIONS 

The results of this study indicate more pronounced disparities in access to oral health care within 

a FQHC than what are found within the population. Patients who are being treated for diabetes 

medically are unlikely to access preventive dental services (68%), even when the services are 

available. Patients who do not access preventive dental services have a greater likelihood of 

uncontrolled diabetes than those patients who do access these services. Patients enrolled in an 

accredited DSME program and who access preventive dental services have statistically 

significantly lower HbA1c than those who do not. 

 Medical guidelines for the treatment of diabetes do not include specific recommendations 

on the frequency or type of oral health care patients with diabetes should receive. The results of 
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this study provide additional support to the hypothesis that access to preventive dental services 

every six months could play a major role in the control of diabetes.  

 The lack of training of medical professionals to conduct oral exams as part of their 

regular protocol precludes their ability to incorporate the mouth into their regular practice 

routine. The lack of training of dental professionals to understand the impact of poor oral health 

on the systemic health of their patients precludes their ability to consider the impact of oral 

health beyond the mouth. 

 The parity in access to oral health care insurance is a major barrier to the ability of 

patients with diabetes who receive medical care in an FQHC to access preventive dental services. 

This lack of access precludes patients from the ability to achieve optimal health.  

POLICY RECOMMENDATIONS 

Based on the findings and conclusions of this study the following policy recommendations are 

proposed: 

1) Federal legislation should be sought to revise the Public Health Practice Act to include a 

definition of preventive dental services and a focus on preventing oral disease rather than 

the treatment of emergent dental issues in Federally Qualified Health Centers. 

2) The American Diabetes Association and the American Dental Association should 

convene a workgroup to determine specific guidelines for the oral health care of patients 

with diabetes. 

3) Medical schools should adopt the HEENOT protocol as the standard protocol for the 

regular exam of the head and teach all medical students how to conduct the HEENOT. 
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4) Medical providers should be taught how to utilize non-invasive, nonrestorative, medicinal 

methods to prevent and arrest tooth decay, such as the application of Silver Diamine 

Fluoride and glass ionomer sealants. 

5) Dental school curriculum should be developed to teach dental students about the 

oral/systemic connection and how the dental professional can monitor the health of 

patients as well as to work enter professionally with the medical profession. 

6) State legislation should be sought that requires the coverage of preventive dental services 

for all ages by all health insurance providers. 

 Each of the above policy recommendations will require considerable effort to implement. 

According to John W. Kingdon, in order to effect policy change there must be a policy window 

of opportunity (Kingdon, 2011). To create this policy window there must first be an agenda. In 

order to create an effective agenda, we must get the attention of legislators and officials, so they 

know the problem exists. Often this only happens when there is a crisis such as the 2007 death of 

12-year-old Deamonte Driver whose underlying cause of death was untreated tooth decay (Otto, 

2017). Deamonte’s death led to legislation that requires Medicaid to cover comprehensive oral 

health care for children under the age of 21 years old (Otto, 2017).  

 The crisis in this case is that patients are receiving inadequate healthcare because their 

mouth is disconnected from their body. The division is so great that most people are never asked 

about their oral health by their medical provider. One of the greatest barriers to the successful 

implementation of the policy recommendations presented in this study is the strength of the 

lobbies that fight to maintain the status quo. An example is the American Dental Association and 

other dental associations that successfully lobbied against the inclusion of oral health care 

coverage for adults in the Affordable Care Act (Discepolo & Kaplan, 2011). It is critical that 
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interested stakeholders work together to make sure the idea of this new way to deliver oral health 

care takes hold and grows (Kingdon, 2011).  

 The way we can achieve the above policy recommendations is through a concerted effort 

to advocate for and demand that medical professionals put the mouth back into the body. To 

begin, a thorough network analysis needs to be conducted that identifies all of the interested 

stakeholders to ensure representation from all networks, coalitions and groups are included. The 

second step is to convene a round table summit of the entire network to develop an agreed upon 

agenda. The third step will be to establish a clear action plan that includes a public health 

awareness campaign, legislative and administrative advocacy, and the identification of Federal 

and Local champions to introduce and carry legislation. And, lastly patience, persistence and 

perseverance will be needed.  

 Through these steps policy windows of opportunity will present themselves and 

successful policy will be passed and put into place. Once achieved, a future state will be realized 

where it will become unthinkable for a medical provider to complete an exam without looking at 

the gums and teeth.  
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Appendix D – Manuscript # 1 

Manuscript was submitted to the Journal of Healthcare for the Poor and Underserved. 

Publication was declined. 

Title Page: Demographic Differences in Access to Oral Health care among Adult Community 

Health Center Patients  

Abstract: Disparities in who accesses oral health care continue to challenge our health care 

system. This demographic deep dive looked at adults who access both medical and oral health 

care within a large urban Federally Qualified Health Center in the Southwestern United States. 

Results indicate policy efforts to decrease disparities in access to oral health care have made little 

impact for the underserved adult population. Bivariate statistics (chi-square) were used to 

determine whether the observed number of patients within each demographic construct were 

statistically different from what was expected.  

Key words: Race/ethnicity, preventive dental care, health care disparities, oral health, access to 

health care, health policy, community health services, federally qualified health centers, oral 

health care for the underserved. 

Introduction 

The impact of policy decisions on the oral health of community members cannot be overstated. 

The U.S. Surgeon General’s 2000 report on Oral Health was a clarion call to action. The report 

identified alarming disparities in who had good oral health and who did not.1  People who lived 

in poverty, were members of racial or ethnic minorities, or lived in rural areas were less likely to 

have good oral health than others.1  In 2017, U.S. Surgeon General David Satcher wrote: “The 

bad news is that too many Americans continue to experience needless pain and suffering from 
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diseases of the mouth because of oral health disparities.”2  Access to oral health care services is 

an important factor in the ability to achieve good oral health.1   

Disparities in access to health care are not new. One early policy to address this issue was 

the Economic Opportunity Act of 1964, which provided funding for the Federally Qualified 

Health Center (FQHC) movement. The goal of FQHCs was, and still is, to “provide affordable, 

high quality, comprehensive primary care to medically underserved populations, regardless of 

their insurance status or ability to pay for services.”3 Over 27 million people in the U.S. and its 

territories received care from a FQHC in 2016.3 The majority (92%) lived at or below 200% of 

the federal poverty level (FPL), and 35% were of Hispanic origin.3 In comparison, 32% of the 

total U.S. population lived at or below 200% FPL and 18% were of Hispanic Origin.3 The 

national data for FQHCs rarely provides demographic comparisons between patients accessing 

medical care and those accessing dental care. This makes it difficult to determine whether there 

are disparities in access to oral health care within the FQHC system. This study adds to the 

literature in three ways: 1) this study provides a demographic deep dive into medical and dental 

patients at one of the largest FQHCs in the US, 2) patient comparisons are provided between 

those who are medical patients, dental patients, and patients who receive both medical and dental 

care, and 3) chi-square analysis is used to determine whether the observations are significantly 

different from what is expected.  

In 1965, amendments to the Social Security Act created Medicare, the Federal health 

insurance for elderly and disabled; and Medicaid, the Federally subsidized State health insurance 

for individuals who meet income criteria.4  However, dental services were not a required service 

for adults 21 and older for either.  
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Medicare considers dental insurance a supplemental coverage through what is called an 

“advantage plan” and requires an additional cost to the enrollee. For many low-income Medicare 

enrollees, the additional cost for dental insurance is impossible.5,6  In addition, few private dental 

offices accept the Medicare advantage plan insurances due to low reimbursement and the 

administrative complexity of processing claims.5,6   

Medicaid is administered by States, with funding provided by the federal government. In 

1967, the Social Security Act required all states to offer dental coverage to Medicaid enrolled 

children 0 up to 21 years under the Early and Periodic Screening, Diagnostic, and Treatment 

(EPSDT) program.7,8   However, dental coverage for adults is legislated state by state.  Each state 

decides whether or not to offer dental coverage to Medicaid enrolled adults, and also which 

services will be covered.9  According to a 2016 report from the Kaiser Foundation all but four 

states offered some level of dental coverage to adults.9  Thirty-two states offer limited (n=19) or 

emergent (n=13) dental care. Limited care restricts the type of procedures covered and emergent 

care covers pain specific x-rays and extractions only, neither type would cover services such as 

dentures. All states cap the annual expenditure for adults at $1,000 per individual.9   

In 2002, two years after the Surgeon General’s report, the Bush administration initiated 

an effort to expand services provided by Health Centers and preventive dental services became a 

required service.10 It is important to note that a definition of what constitutes preventive dental 

services was not included in the law. At that time approximately 61% of FQHCs provided dental 

services and 1.33 million patients out of 13 million had accessed dental services (10.2%).10,11  

However, the type of dental services being provided is not known or quantified. By 2015, 71% 

of FQHCs provided dental services and 21.4% percent of all health center patients accessed 

some level of oral health care services.12,13   In 2017, just over 5 million or 18.4% of the 27 
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million patients served at FQHCs received an oral exam (HRSA, 2017 Health Center Data, Table 

6A.). The type of oral exam is not distinguished. While slow progress has been made, the 

percentage of health center patients who access dental services remains low. 

One recent opportunity to address oral health disparities was the Affordable Care Act 

(ACA) of 2010. The ACA resulted in a stark reduction in medically uninsured adults and 

dentally uninsured children. According to the Kaiser Foundation “the number of uninsured 

nonelderly Americans decreased from 44 million in 2013…to less than 28 million as of the end 

of 2016.”14 The percentage of non-elderly who were uninsured dropped from a high of 18.2% in 

2010 to 10.3% in 2016.14 However, this is specific only to medical insurance.  The picture for 

adult dental insurance is very different. Dental insurance coverage was not made mandatory for 

adults in the ACA and was a missed opportunity to reduce oral health disparities.15 9    

The purpose of this study was twofold. The first objective was to look within a FQHC 

that provides both medical and oral health care services to determine if disparities exist in access 

to oral health care for adults within a safety net provider. The second objective was to determine 

whether policies initiated since the U.S. Surgeon General’s report, such as the 2002 requirement 

for health centers to provide preventive dental services, have made a difference in the ability of 

underserved populations to access oral health care. This study sought to answer the question: Are 

there disparities in access to oral health care within a system specifically aimed at decreasing 

disparities? 

Methods 

Setting. A large Federally Qualified Health Center (FQHC) in the Southwestern United States. 

The FQHC provided care to 101,536 patients in 2017.16  Just over 60% (n = 61,054) were adults 

18 and older.  For the purpose of this study only adults were included in the analysis.  



64 
 

The FQHC provided both medical and dental services since its inception in 1970. Many 

FQHCs require dental patients to also be medical patients. However, the FQHC in this study is 

open to anyone in the community who wants to receive dental services.  

In 2017, 12 Dentists, 10 Hygienists and five Advanced Education General Dentistry 

(AEGD) residents provided dental services to adult patients at three dental clinic locations in 47 

dental operatories. The FQHC has a robust pediatric dental department, however, the services 

provided to patients under 18 were not included in this analysis. 

Study population and Measures. The study population is the entire population of adult patients 

18 and older who had a medical or dental visit in 2017. Data were extracted from the electronic 

health record, NextGen 5.9, based on the presence of an encounter between 1/1/2017 and 

12/31/2017. FQHC patients were grouped into three patient status categories: 1) medical only, 2) 

dental only, and 3) both medical and dental based on the type of encounters they had in 2017. 

Demographic constructs such as age, gender, race/ethnicity, and insurance status were 

predetermined prior to data extraction. Transact-Structured Query Language (T-SQL) was used 

to pull data from the appropriate tables.   

The FQHC results are compared to the National Level data for Community Health 

Centers. Data from the full 2017 National Report of the Health Center Data system were used for 

comparison.17  

This study was reviewed by the Institution’s Conflict of Interest Committee, and the 

Human Subjects Protection Program.  The project was deemed to be no more than minimal risk 

to the individuals in the study and Waiver of Protected Health Information (PHI) authorization 

was granted. “The Institution maintains a Federalwide Assurance with the Office for Human 
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Research Protections” (Determination Letter dated 05.30.2018). The project was reviewed and 

approved by the FQHC Internal Research Committee (email dated 07.10.2018). 

Data Analysis. Data were analyzed using Excel and the Social Science Statistics Chi Square Test 

Calculator.18 Descriptive statistics were used to describe the distribution of patients for 

demographic and patient status category. Demographic comparisons between groups were made. 

Chi-square analysis was used to determine whether the observed number of patients within each 

demographic construct was statistically different from what was expected. Statistical significance 

was set a-priori at .05. Cramer’s V was calculated to determine the effect size of the association 

when statistically significant results were noted.19 Cohen’s scale of effect size was used to 

determine whether the effect was meaningful.20  

Results 

A total of 61,054 adult patients 18 and older were included in the analysis. Close to 80% of adult 

patients were medical only (79.4%) and had not been seen in any of the FQHC dental clinics 

(See Table 1). A total of 7,422 (12.2%) adult patients were dental only, and the remaining 5,167 

(8.5%) were both medical and dental. Only one in 10 FQHC medical patients accessed oral 

health care in 2017 (9.6%).  

When looking at the distribution within each demographic construct by category the 

majority of patients reported they were female in all three categories of patients. However, dental 

only patients had a higher percentage of males (43.3%), Non-Hispanics (52.6%), Whites (78.1%) 

and Uninsured (24%) patients than the other two categories (See Table 1).  Patients who were 

both medical and dental had a greater percentage of patients who were aged 50 to 79 (47.4%) 

and enrolled in Medicare (30.9%). The distribution within race for American Indian/Alaskan 
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Native (AIAN) is believed to be impacted by the fact that the tribe owns and operates a co-

located dental clinic.  It is believed the FQHC medical patients who identify as AIAN access 

their oral health care from the tribal dental clinic. To confirm this belief, a separate study in 

collaboration with the tribe is needed (H. El-Hizawi, personal communication 12/3/2018). 

FQHC patients in this study, when compared to all patients served by FQHCs in the US 

and its territories, were more likely to report they were Hispanic (50.5% vs. 34.6%), American 

Indian/Alaskan Native (7.5% vs. 1.2%), White (74.1% vs. 58.1%), on Medicare (20.1% vs. 

13.6%) and Homeless (14.5% vs. 7.3%) than the health center patients for the whole nation (see 

Table 1).  FQHC patients were less likely to be Black/African American (4.1% vs. 19.3%), and 

uninsured (13.9% vs. 27.4%) than all health center patients at the National level. 

Sex. Chi-square results indicate statistically significant differences in reported sex between the 

three patient status categories (see Table 2). Medical only patients were less likely than expected 

to be male, while dental only patients were more likely than expected to be male, and less likely 

than expected to be female. Cramer’s v indicates no effect (fC = .05). 

Age-Category. Chi-square results indicate a statistically significant difference by age category 

between the three patient status categories (see Table 3). Medical only patients are more likely 

than expected to be 18 to 29 and less likely than expected to be 60 and older, while dental only 

patients are less likely than expected to be 18 to 29, and more likely than expected to be 60 and 

older. Patients who are both medical and dental patients are less likely to be 18 to 29 and 30 to 

39, and more likely than expected to be 60 and older. Cramer’s v indicates no effect (fC = .04). 

Hispanic Ethnicity. Chi-square results indicate a statistically significant difference by Hispanic 

Ethnicity category between the three patient status categories (see Table 4). Medical only 
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patients are less likely than expected to be Non-Hispanic. Dental only patients are less likely than 

expected to be Hispanic, or have Hispanic Ethnicity not reported and more likely to be Non-

Hispanic than expected.  Patients who are both medical and dental patients are less likely than 

expect to be Non-Hispanic. Cramer’s v indicates no effect (fC = .07). 

Race. Chi-square results indicate a statistically significant difference by Race between the three 

patient status categories (see Table 5). Medical only patients are more likely than expected to be 

American Indian/Alaskan Native (AIAN). Dental only patients are less likely than expected to be 

AIAN and more likely to be White than expected.  Patients who are both medical and dental 

patients are more likely than expected to be Black/African American and less likely than 

expected to be AI/AN. As previously stated, the FQHC in this study has a medical clinic co-

located with a tribal dental clinic. It is believed AI/AN FQHC medical patients receive their oral 

health care from the tribal dental clinic. Cramer’s v indicates no effect (fC = .08). 

Insurance Status. Chi-square results indicate a statistically significant difference for Insurance 

Status between the three patient status categories (see Table 6). Medical only patients are less 

likely than expected to be Uninsured or on the Sliding Fee Scale (SFS) and more likely than 

expected to have commercial insurance. Dental only patients are more likely than expected to be 

Uninsured/SFS and less likely to have commercial insurance than expected.  Patients who are 

both medical and dental are more likely than expected to have Medicare, less likely to be 

Uninsured/SFS and less likely to have Commercial insurance than expected. Cramer’s v 

indicates a small effect (fC = .11).  

All patients who accessed dental care were combined in order to look at the distribution 

within demographic categories. The greatest oral health access disparities reported in the 
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literature are within race, ethnicity and age. Table 7 identifies the percentage of FQHC adult 

patients who are of a specific race, Hispanic ethnicity or age category who accessed oral health 

care at the FQHC. The racial group that has the greatest percentage accessing oral health care is 

Other Pacific Islander at 28.1%, followed by Black/African American patients at 23.7%. The 

lowest percentage is AIAN patients with only 5.4%. As mentioned previously, it is believed this 

low percentage reflects utilization of the Dental Clinic that is operated by the Pascua Yaqui tribe, 

however, this belief is anecdotal and requires further investigation that is outside of the scope of 

this study. Individuals who reported they were of non-Hispanic ethnicity (22.9%) were more 

likely to access oral health care than were adult patients who reported they were Hispanic 

(19.2%). Only 17.6% of patients aged 18 to 29 accessed oral health care, and close to one in four 

patients who were 60 years of age or older accessed oral health care (see Table 7). 

Discussion 

Since 1967, the goal of FQHCs has been to “provide affordable, high quality, comprehensive 

primary care to medically underserved populations, regardless of their insurance status or ability 

to pay for services.”3 Between 1967 and 2002, FQHCs were not required to provide preventive 

dental services and in 2002 only 61% had an oral health program.13   In 2002, partially in 

response to the 2000 report from the U.S. Surgeon General, the provision of “preventive dental 

services” was added to the list of required services for FQHCs and by 2015, 71.2% of FQHCs 

had an oral health program.10,13 However, a definition of what constituted preventive dental 

services was not included. One of the 2020 Healthy People goals was to “increase the proportion 

of patients that receive oral health services at Federally Qualified Health Centers” with a target 

of 33.3%.12 The type of oral health services was not defined. In 2007, in the nation, 17.5% 

FQHCs patients of all ages had received oral health services and in 2015, the most recent year 
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data is available, it had increased to 21.4%.12  At the FQHC in this study, 20.7% of adult patients 

received oral health services in 2017. Again, the type of oral health services accessed is not 

defined or described. It is unknown if the type of service accessed was preventive, emergent, or 

restorative. 

The results from this analysis indicate the adult patient population of in this FQHC meets 

the FQHC goal of providing care to underserved populations. However, the study FQHC patients 

differ from the demographic distribution of Health Centers at the national level in multiple areas.  

Overall the study FQHC has a higher percentage of adult Hispanic, White and AIAN patients; a 

higher percentage of patients on Medicare, a higher percentage of homeless patients, and a lower 

percentage who are uninsured than the national FQHC average. The percentage of adult patients 

who received oral health services in 2017 (20.7%) was similar to the percentage of all patients 

who received oral health care from all FQHCs in 2015 (21.4%).   

Adult patients who accessed dental only services from the study FQHC differed 

significantly from those who accessed medical only care. Dental only patients were more likely 

to be non-Hispanic, White, uninsured, and homeless than the other two categories. When looking 

at access within demographic categories of race and age, the percentage of adult patients who 

accessed dental services in 2017 ranged between 17.6% and 28.6% for the majority of 

categories. Native Hawaiian (11.8%) and AIAN (5.4%) were considerably lower.  As previously 

mentioned, the very low percentage of AIAN patients accessing dental services is believed to be 

explained by a non-FQHC dental clinic co-located with the medical clinic.  The low percentage 

of Native Hawaiian patients accessing dental services needs further investigation.  

The percentage range for the majority of FQHC patients accessing dental services is 

similar to the overall percentage of 18.4% for the 27 million patients who received an oral exam 
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at the national level.17 However, the percentage of the study FQHC patients within any 

demographic construct, whether it is White (21.7%), Hispanic (19.2%),  or 50 to 59 years old 

(20.8%), who accessed oral health care in 2017 is far lower than the percentage of adults who 

had an annual visit reported in the 2000 report by the Surgeon General.1  As an example, the 

percentage of Hispanic persons 25 years and old who had an annual dental visit in 1993 was 

46.2% (p. 80).1  This is more than double the percentage of Hispanic patients who received 

dental care in 2017 at the study FQHC. The disparities in access to dental services within the 

study FQHC are even more pronounced than they are for the general population. 

The percentage of medical patients who received both medical and dental care is low 

(8.5% of the adult patient population). The implications for the continuity of overall healthcare 

for the patient was not investigated in this study. However, as research continues to demonstrate 

the association between poor oral health and poor overall health, medical provider awareness of 

the oral health status of their patients becomes more important. A 2016 policy roundtable held by 

the Kaiser Commission on Medicaid and the Uninsured discussed how to improve access to oral 

health care for adults enrolled in Medicaid.21 They identified the need to completely transform 

the delivery system of oral health care.21 The historical approach allows insurance coverage to 

dictate the services received. The recommendation was to focus oral health care services “…on 

prevention and evidence-based care.”21 This will require greater involvement of the primary care 

provider to encourage their patients to receive dental preventive services regardless of insurance 

status.21 It also increases pressure on the oral health care delivery system to utilize low cost 

medicinal non-invasive methods to arrest tooth decay, such as Silver Diamine Fluoride and 

dental sealants.22   
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Prior research has shown cost of dental care is the greatest barrier for access to dental 

care.5 This barrier appears to hold true within a FQHC as well. Results of this study indicate lack 

of insurance coverage has the strongest association with whether patients access oral health care.  

Limitations. The type of service received at the dental visit in 2017 is unknown. The research 

team does not know whether the patient received a problem-focused oral health exam or received 

comprehensive treatment. Researchers do not know if patients received a preventive hygiene 

cleaning or periodontal scaling and root planing. Further study is needed to determine if there are 

disparities between patients who access meaningful preventive dental services versus those who 

access urgent care only. 

It is also not known whether adult study FQHC patients received oral health care services 

elsewhere in 2017. Anecdotally, it is believed that the majority do not, due to the lack of dental 

insurance and financial barriers that are even more pronounced than in the private sector.5  It is 

also believed anecdotally that dental only patients seek dental care at the FQHC because they are 

more likely to have to pay for services out of pocket (uninsured) and fees at the FQHC are 

offered on a sliding fee scale and are lower than in the private sector at full-pay. 

The stark disparity in access to dental services for AIAN patients is anecdotally believed 

to be an artifact of a dental clinic not operated by the FQHC being co-located with the FQHC 

medical clinic. Further study is needed to ensure the disparity identified in this study is in fact 

due to that situation. 

Conclusions. The need for additional policy to address the disparities in access to oral health care 

are highlighted by these results. The policy efforts of the past two decades to increase FQHC 

patient access to oral health services appear to have had minimal impact on the percentage of 
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patients receiving preventive dental services. Oral health disparities identified in 2000 by the US 

Surgeon General continue today and are even more pronounced within a health care system 

whose mission and vision are to decrease these disparities in underserved populations, than the 

population as a whole. The fact that preventive dental services is not defined limits the ability to 

document whether patients are accessing oral health care services that lead to better overall 

health or simply those that address emergent needs. 

The results from this analysis indicate the study FQHC overall is, in many areas, similar 

to the demographic distribution of health centers at the national level. Within the study FQHC, 

the demographic distribution for race, Hispanic ethnicity, age and insurance status, of those who 

access dental only care varies significantly from those of medical only patients. Dental only 

patients are more likely than expected to be White and Non-Hispanic when compared to medical 

only patients. Regardless of demographic category, access to an annual dental visit for patients at 

the study FQHC and FQHC’s nationally is much worse than that reported in the 2000 report by 

the US Surgeon General. FQHC’s may need to restrict dental patients to those served by their 

medical clinics in order to ensure access to the target population. This practice is done by some 

FQHCs as a matter of policy. 

The results with the strongest association, and meaningful effect size, point to a lack of 

insurance coverage as the primary barrier to FQHC patient’s access to oral health care. The need 

to address the cost of dental care is critical to the ability to decrease oral health disparities among 

underserved populations. Just as the 1996 Mental Health Parity Act addressed the critical need 

for medical insurers to cover access to behavioral health care, a Dental Health Parity Act is 

needed to address the critical need to cover the cost of preventive dental services for low income 

and at-risk populations. 
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Policy is needed to define what is adequate preventive dental services.  Currently, the 

annual dental visit measure is inadequate to determine if meaningful care was provided at that 

visit. An exam and x-rays are simply diagnostic and while necessary, do not address or resolve 

dental disease processes and therefore do not improve oral health. Research on the systemic 

impact of poor oral health on overall health points to the need for regular preventive dental 

cleanings to make a difference in a person’s oral health. A more meaningful measure for optimal 

oral health would be the percentage of health center patients who have two or more annual 

hygiene visits.  

No significant progress will be made on the oral health status of underserved and at-risk 

adult populations until policy has been implemented that will reduce the financial barriers that 

impact access to preventive dental services. Innovations that use less costly treatment and 

prevention methodologies, such as Silver Diamine Fluoride and dental sealants, need to be 

embraced wholeheartedly by the dental provider community and utilized on a regular basis with 

the adult population.  

Medical professionals must be trained on how to lift the lip of their patients to identify 

whether poor oral health may be contributing to the patient’s poor overall health. A medical 

referral to see a dentist should be as common as a medical referral to see any other needed 

specialty provider. This is especially important for patients with diagnoses where it is known that 

poor oral health contributes to poor health outcomes (e.g. Diabetes, Heart Disease, Alzheimer’s 

Disease, etc.).23-26  FQHC’s may need to limit the patients they serve for dental services to those 

they also serve for medical care.  
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Tables 

Table 1. 

Demographic Comparison of Study FQHC Adult Patients by Patient Status and to National Data 

 Medical Only Dental Only Both Medical & 
Dental 

Total Study 
FQHC 

Total National 

TOTAL N % N % N % N % N % 
Adult 
Patients 48,465 79.4% 7,422 12.2% 5,167 8.5% 61,054 100% 18,799,238 100% 

SEX 
Male 
Patients 17,699 36.5% 3,217 43.3% 1,954 37.8% 22,870 37.5% 7,286,288 38.8% 

Female 
Patients 30,761 63.5% 4,205 56.7% 3,212 62.2% 38,178 62.5% 11,492,950 61.2% 

AGE 
Age 18 to 
29 12,033 24.8% 1,594 21.5% 969 18.8% 14,596 23.9% 4,421,314 23.5% 

Age 30 to 
39 8,575 17.7% 1,381 18.6% 777 15.0% 10,733 17.6% 3,718,098 19.8% 

Age 40 to 
49 7,786 16.1% 1,186 16.0% 818 15.8% 9,790 16.0% 3,326,877 17.7% 

Age 50 to 
59 8,624 17.8% 1,273 17.2% 996 19.3% 10,893 17.8% 3,476,445 18.5% 

Age 60 to 
69 6,992 14.4% 1,125 15.2% 1,028 19.9% 9,145 15.0% 2,440,109 13.0% 

Age 70 to 
79 3,154 6.5% 590 7.9% 425 8.2% 4,169 6.8% 968,599 5.2% 

Age 80 and 
> 1,301 2.7% 273 3.7% 154 3.0% 1,728 2.8% 427,796 2.3% 

HISPANIC ETHNICITY 
Hispanic 24,910 51.4% 3,082 41.5% 2,829 54.8% 30,821 50.5% 9,400,723 34.6% 
Non-
Hispanic 19,084 39.4% 3,902 52.6% 1,779 34.4% 24,765 40.6% 16,890,938 62.2% 

Not 
Reported 4,471 9.2% 438 5.9% 559 10.8% 5,468 9.0% 882,711 3.2% 
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Table 1. CONTINUED 

Demographic Comparison of Study FQHC Adult Patients by Patient Status and to National Data 

 Medical Only Dental Only Both Medical 
& Dental 

Total Study 
FQHC 

Total National 

RACE N % N % N % N % N % 

Asian 17,699 36.5% 3,217 43.3% 1,954 37.8% 22,870 37.5% 7,286,288 38.8% 
Native 
Hawaiian 30,761 63.5% 4,205 56.7% 3,212 62.2% 38,178 62.5% 11,492,950 61.2% 

Other 
Pacific 
Islander 

12,033 24.8% 1,594 21.5% 969 18.8% 14,596 23.9% 4,421,314 23.5% 

Black/ 
African 
American 

8,575 17.7% 1,381 18.6% 777 15.0% 10,733 17.6% 3,718,098 19.8% 

American 
Indian/ 
Alaska 
Native 

7,786 16.1% 1,186 16.0% 818 15.8% 9,790 16.0% 3,326,877 17.7% 

White 8,624 17.8% 1,273 17.2% 996 19.3% 10,893 17.8% 3,476,445 18.5% 
More than 
1 Race 6,992 14.4% 1,125 15.2% 1,028 19.9% 9,145 15.0% 2,440,109 13.0% 

Unknown 3,154 6.5% 590 7.9% 425 8.2% 4,169 6.8% 968,599 5.2% 
INSURANCE STATUS         
Medicaid 1,301 2.7% 273 3.7% 154 3.0% 1,728 2.8% 427,796 2.3% 

Medicare 24,910 51.4% 3,082 41.5% 2,829 54.8% 30,821 50.5% 9,400,723 34.6% 
Uninsured/ 
SFS 19,084 39.4% 3,902 52.6% 1,779 34.4% 24,765 40.6% 16,890,938 62.2% 

Private Ins 4,471 9.2% 438 5.9% 559 10.8% 5,468 9.0% 882,711 3.2% 
HOMELESS STATUS         
Homeless 
Patients 6,487 13.4% 1,452 19.6% 908 17.6% 8,847 14.5% 1,361,675 7.3% 

*Note: Some National Data is only available at the total patient population and is not specific to adults.  
All study FQHC data is specific to patients 18 and > 
National Data Source: HRSA Health Center Program 2017 Health Center Data, Tables 3A, 3B, and 4. 
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Table 2. 

Results of Chi-square Test for Patient Status by Reported Sex 

 Patient Status 

Reported Sex Medical Only 
Obs (Exp) 

Dental Only 
Obs (Exp) 

Both Medical & 
Dental 

Obs (Exp) 
Female 30,761 

(30,306) 
4,205* 
(4,642) 

3,212 
(3,231) 

Male 17,699* 
(18,154) 

3,217* 
(2,781) 

1,954 
(1,935) 

Note. X2 = 128.14***, df = 2. Numbers in parentheses indicate expected count. 

*p<.001 

 

Table 3. 

Results of Chi-square Test for Patient Status by Age Category 

 Patient Status 

Age Category Medical Only 
Obs (Exp) 

Dental Only 
Obs (Exp) 

Both Medical & 
Dental 

Obs (Exp) 
Age 18-29 12,033* 

(11,586) 
1,594* 
(1,774) 

969* 
(1,235) 

Age 30-39 8,575 
(8,520) 

1,381* 
(1,305) 

777* 
(908) 

Age 40-49 7,786 
(7,771) 

1,186 
(1,190) 

818 
(829) 

Age 50-59 8,624 
(8,647) 

1,273 
(1,324) 

996 
(922) 

Age 60 > 11,447* 
(11,940) 

1,988* 
(1,829) 

1,607* 
(1,273) 

Note. X2 = 246.84***, df = 8. Numbers in parentheses indicate expected count. 

*p<.001 
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Table 4. 

Results of Chi-square Test for Patient Status by Hispanic Ethnicity Category 

 Patient Status 

Hispanic Ethnicity 
Category 

Medical Only 
Obs (Exp) 

Dental Only 
Obs (Exp) 

Both Medical & 
Dental 

Obs (Exp) 
Hispanic 24,910 

(24,466) 
3,082* 
(3,747) 

2,829 
(2,608) 

Non-Hispanic 19,084* 
(19,659) 

3,902* 
(3,011) 

1,779* 
(2,096) 

Unreported 4,471 
(4,341) 

438* 
(665) 

559 
(463) 

Note. X2 = 574.59***, df = 4. Numbers in parentheses indicate expected count. 

*p<.001 

 

Table 5. 

Results of Chi-square Test for Patient Status by Race 

 Patient Status 

Race Medical Only 
Obs (Exp) 

Dental Only 
Obs (Exp) 

Both Medical & 
Dental 

Obs (Exp) 
Asian 865 

(868) 
117 

(129) 
108 
(93) 

Native Hawaiian/ 
Other Pacific 
Islander 

71 
(73) 

13 
(11) 

7 
(8) 

Black/African 
American 

1,902 
(1,986) 

317 
(296) 

274* 
(212) 

American Indian/ 
Alaskan Native 

4,348* 
(3,662) 

100* 
(545) 

149* 
(390) 

White 35,416 
(36,014) 

5,795* 
(5,361) 

4,000 
(3,836) 

Note. X2 = 720.89***, df = 8. Numbers in parentheses indicate expected count. 

*p<.001 
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Table 6. 

Results of Chi-square Test for Patient Status by Insurance Status 

 Patient Status 

Insurance 
Coverage 
Category 

Medical Only 
Obs (Exp) 

Dental Only 
Obs (Exp) 

Both Medical & 
Dental 

Obs (Exp) 
Medicaid 20,027 

(19,949) 
2,917 

(3,055) 
2,187 

(2,127) 
Medicare 9,342 

(9,758) 
1,354 

(1,494) 
1,597* 
(1,040) 

Uninsured/Sliding 
Fee Scale 

6,064* 
(6,722) 

1,814* 
(1,029) 

590* 
(717) 

Commercial 13,032* 
(12,036) 

1,337* 
(1,843) 

793* 
(1,283) 

Note. X2 = 1,430.51***, df = 6. Numbers in parentheses indicate expected count. 

*p<.001 
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Table 7. 

Percentage of adult patients 18 and older who access oral health care within Demographic Category 

 Access Only 
Medical Care 

Access Oral 
Health Care 

Race   
Asian (n=1,090) 79.4% 20.6% 
Native Hawaiian/ Other 
Pacific Islander (n=34) 88.2% 11.8% 

Black/African American 
(n=2,493) 71.9% 28.1% 

American Indian/ Alaskan 
Native (n=4,597) 94.6% 5.4% 

White (n=45,211) 78.3% 21.7% 
More than one race (n=386) 82.4% 17.6% 
Unknown race (n=7,186) 77.2% 22.8% 
Hispanic Ethnicity   
Hispanic (n=30,821) 80.8% 19.2% 
Non-Hispanic (n=24,765) 77.1% 22.9% 
Unreported Hispanic 
Ethnicity (n=5,468) 

81.8% 18.2% 

Age   
Age 18-29 (n=14,596) 82.4% 17.6% 
Age 30-39 (n=10,733) 79.9% 20.1% 
Age 40-49 (n=9,790) 79.5% 20.5% 
Age 50-59 (n=10,893) 79.2% 20.8% 
Age 60-69 (n=9,145) 76.5% 23.5% 
Age 70-79 (n=4,169) 75.7% 24.3% 
Age 80 >  (n=1,728) 75.3% 24.7% 
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Appendix E – Manuscript # 2 

Title Page – Dental prophylaxis: An effective and low-cost intervention to assist in glycemic 

control of adult patients with diabetes? 

Abstract 

 Objectives: We examined the hemoglobin A1c (HbA1C) of adult patients diagnosed with 

diabetes Type II who only received medical care (n = 1,561) and those receiving both medical 

and oral health care (n = 1,479) to determine if there was a type and frequency of oral health care 

that appeared to lead to better glycemic control. 

 Methods: Adult patients with diabetes 18 years and older with HbA1c results in 2017 

were randomly selected from a large Southwestern Federally Qualified Health Center that 

provides both medical and dental care. Patient data were extracted from the integrated electronic 

health record based on predetermined diagnostic and billing codes. T-SQL querying language 

was used to pull data from appropriate tables. We examined differences in socio-demographic 

constructs and categories of type and frequency of oral health care received. Analysis of 

Variance, chi-square, and logistic regression were used to measure differences, associations, and 

determine relative risk for uncontrolled diabetes. 

 Results: Less than 5% of adult patients with diabetes who were seen for oral health care 

services received dental prophylaxis at least two times per year. HbA1c was significantly lower 

for patients who had received dental prophylaxis at least two times per year or ever received 

dental prophylaxis, than patients who never received dental prophylaxis (F=16.13, df = 1,476, 

p<.000). Patients who had never received dental prophylaxis were 2.98 times more likely to have 

uncontrolled diabetes as measured by HbA1c than were patients who had received this level of 

care (z=2.74, se = 1.19, p=.006). No significant difference in HbA1c was observed between 
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patients who received medical care and patients who received both medical and dental care but 

had not received dental prophylaxis (t=-1.04, df=2,566, p=0.297). 

 Conclusion: Dental prophylaxis appears to be an effective and low-cost intervention to 

assist in glycemic control of adult patients with diabetes. 

Introduction 

The prevalence of diabetes in the United States (US) has been on a steady dramatic rise and is 

the center of much policy debate.1 The cost of diabetes and its associated co-morbidities to the 

healthcare system was estimated to be a staggering $327 billion in 2017.2 The Centers for 

Disease Control and Prevention (CDC) estimate the cost of healthcare for individuals with 

diabetes to be 2.3 times higher than someone without diabetes.3 Policy efforts to address the 

diabetes crisis range from encouraging communities to become more walkable, offering tax 

credits to owners of small convenience stores to carry healthy food options, and incentive 

programs to change individual behaviors.1,4,5,6 Other policies require the healthcare system to 

track and document the hemoglobin A1c (HbA1c) levels of their patients with diabetes.1 These 

efforts to fight diabetes and help patients to control their diabetes have made little progress.2  

 Research on the link between poor oral health and poor glycemic control is no longer in 

question.7 Poor oral health is linked to Diabetes, Alzheimer’s Disease, Heart Disease, aggressive 

pancreatic cancers, low birth weight and preterm birth, and other poor health outcomes.8-12 The 

treatment of an individual’s poor health without addressing their poor oral health may one day 

join the ranks of stories like Ignaz Semmelweis who discovered the importance of washing hands 

before surgery.13 Efforts to integrate oral health into medical clinics are emerging.14,15 However, 

some current policy and clinical efforts to address diabetes do not mention the role poor oral 

health plays in the control of the disease.16  
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The 2017 Guidelines for the Care of Patients with diabetes for the first time references the 

importance of oral health care for patients with diabetes but does not provide recommendations 

or clinical protocols/best practices for that care.17 Healthy People 2020 objectives for individuals 

with diabetes include objective D-8, which states: “Increase the proportion of persons with 

diagnosed diabetes who have at least an annual dental examination.”18 The American Dental 

Association (ADA) provides information for individuals with diabetes and recommends diabetics 

“see your dentist on a regular basis.”19  Close to one in four (22%) individuals living with 

diabetes are reported to have periodontal disease,3 yet clear guidelines for a standard of oral 

health care for individuals with diabetes are lacking. 

 Prior studies on the linkage between diabetic glycemic control and poor oral health focus 

on periodontal disease and the efficacy of dental scaling and root planing (SRP) in lowering 

HbA1c.20 When the dentist diagnoses periodontal disease, SRP is the common treatment planned 

as the next step in the patient’s care. SRP is a procedure generally performed by a Dental 

Hygienist across four separate dental visits. It is costly and can be very uncomfortable for 

patients. In some cases SRP requires local anesthesia to be administered, and compliance with 

the full course of treatment can be challenging. Dental prophylaxis (prophy), generally provided 

by a dental hygienist is less invasive than SRP. A prophy is done in one setting and generally 

does not require local anesthesia. No prior studies have compared the impact on HbA1c of SRP 

(D4341-D4355) to dental prophylaxis (D1110). 

In the current study, we sought to determine the type and frequency of oral health visits 

that result in better glycemic control as determined by HbA1c in a natural setting. We selected 

our sample from 9,540 patients with a diagnosis of diabetes, and who had HbA1c results in 2017. 

Approximately 28.9% of the population (n = 2,759) had received some level of oral health care. 
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A sample size of 1,561 was randomly selected for adult patients with diabetes who had only been 

seen in a medical clinic, and adult patients with diabetes who had been seen in both the medical 

clinic and a dental clinic for a total sample of 3,122. The large sample size was the result of a 

pilot study that indicated a high likelihood of few patients with diabetes ever receiving SRP or 

dental prophylaxis. In order to measure access to oral health care for the FQHC’s patients with 

diabetes, no parameters were used to define being seen in a dental clinic. Patients were 

considered to have received oral health care if they had ever been seen for services in one of the 

FQHC’s dental clinics. We analyzed HbA1c of the two groups, by sociodemographic constructs 

and conducted further analysis within dental group categories by type and frequency of oral 

health care received. The purpose of this study was to identify whether there was an ideal level 

of oral health care for patients with diabetes served in a FQHC that results in better glycemic 

control as measured by HbA1c.   

METHODS 

Data on randomly selected patients were extracted from the electronic health record based on 

predetermined diagnostic and billing codes (see Appendix A). T-SQL querying language was 

used to pull data from the appropriate tables. A pilot study was conducted on 40 randomly 

selected patients who met the inclusion criteria. Twenty patients were medical only, and 20 

were both medical and dental. Going forward the medical and dental patients will be referred to 

as “dental” patients. Data were examined to determine extent of missing data and to confirm 

results of power analysis for sample size. Multiple major concerns were identified in the pilot 

study. Periodontal status of patients with diabetes was to be based on probing depths. Less than 

50% of the pilot dental patients had probing depths documented in their charts. Without these 

data the presence and level of periodontal disease cannot be determined. The second major 
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concern was related to the purpose of the research to identify an ideal level of oral health care 

that results in better health outcomes for patients with diabetes. Of the 20 dental patients 

randomly selected for the pilot, two (2) had received dental prophylaxis in the past year. The 

majority (16) had never received any prophylactic care and had only received problem focused 

dental examinations. The remaining two had not had a hygiene visit in over four years. The 

definition of dental patient used for the data extraction was broad with no time limit set on when 

the patient had been seen in the dental clinic. The inclusion criteria did not set parameters to 

define a “dental” patient. This resulted in many patients with diabetes being categorized as a 

dental patient but in actuality they had not received care that is known to contribute to a healthier 

oral cavity.  

 The power analysis utilizing the pilot study average HbA1c and standard deviations for 

the medical only (Mean = 8.39, SD = 2.29) and dental patients (Mean = 7.58, SD = 1.93) 

resulted in a moderate effect size of 0.38 and a sample size of 179 needed from each group.  

However, due to the pilot results, which indicated a lack of hygiene care documented in the 

health record, power analysis for the total study population was used (medical only N=6,781, 

A1c Mean = 8.00, SD = 2.00; dental patients N=2,759, A1c Mean = 7.48, SD =1.77). This 

resulted in a sample size of 1,561 needed from medical only and dental patients. 

Study Participants 

Participants were patients of a FQHC in Southwestern US. The FQHC provided care to 101,536 

patients of all ages in 2017. Close to 90% were medical patients and almost 27% were dental 

patients. Some dental patients receive both medical and dental care from the FQHC and others 

only received dental care. In 2017, 17.6% of patients ages 18 to 75 had a diagnosis of diabetes 

with over 35% having poor A1C control (HbA1c>9%) or no test during 2017.21 
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 The FQHC has offered comprehensive oral health care since its inception and was an 

early adopter of electronic health records for both its medical and dental clinics. These factors 

combined offered the opportunity to conduct a natural experiment on adult patients with diabetes 

who had and had not received oral health care through the FQHC. The study population was 

9,540 adult patients 18 and over with a diagnosis of Type II diabetes. Inclusion criteria required 

the patient to have been seen for a medical exam and have results for at least one HbA1c in 2017. 

Randomly selected participants were grouped into four categories for analysis. Group 1 included 

adult patients with diabetes who had only been seen in a medical clinic. Group 2 included dental 

patients who had never received dental prophylaxis or periodontal services. Group 3 included 

dental patients who had ever received periodontal services (D4341-D4355). Group 4 included 

dental patients who had received at least one dental prophylaxis (D1110) but had never received 

periodontal services.  

Study Procedures 

The data for the randomly selected patients was extracted from the electronic health record 

through a written electronic query based on pre-determined diagnostic and billing codes. The 

Medical Informatics Analyst was provided a table of data elements from which he then 

developed an initial query run on a pilot study of 20 records of patients who did not receive oral 

health care, and patients who did receive oral health care. Data are stored in a Microsoft SQL 

Server database. T-SQL querying language was used to pull data from the appropriate tables.  

All patient sociodemographic information, lab results, diagnoses, and services are available 

within three NextGen modules; Electronic Health Record, Practice Management, and Electronic 

Dental Record. 
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Dental services for each randomly selected participant were coded to reflect the services 

each patient had received between 2010 and 2017. The number of visits by each possible visit 

type were tallied. Categories of visit such as, ever received a prophy or periodontal services, 

were based on whether the participant had ever received these services. The 2017 Code on 

Dental Procedures and Nomenclature (CDT Code) was used to categorize type of dental 

service(s) the dental patients received.  

 All of the randomly selected patients with diabetes had HbA1c results in 2017. HbA1c 

results were categorized according to the American Diabetes Association 2017 patient care 

guidelines.17 Patient’s whose HbA1c was greater than 9 were considered uncontrolled, HbA1c’s 

between 7 and less than or equal to 9 were considered at risk, and HbA1c less than 7 were 

considered controlled.17  

 Sociodemographic measures included: 1) sex, which included, transgender, female, male 

and other sex identified; 2) Age was grouped into three categories, 18 to 44, 45 to 64, and 65 and 

older; 3) Race and ethnicity categories identified patients as non-Hispanic white, Hispanic/Latino 

Ethnicity, Black/African American, Asian, American Indian/Alaska Native (AIAN), Native 

Hawaiian/Other Pacific Islander (OPI), more than one race and unknown; 4) Insurance status 

categorized by uninsured/sliding fee scale (SFS), Medicaid, Medicare and Other 3rd Party; 5) 

Body Mass Index using Center for Disease Control and Prevention classifications; and 6) HbA1c 

category as previously described.  

 Oral health care measures were: 1) total number of hygiene care visits which included 

both periodontal services and dental prophylaxis, categories identified were; never cleaned, 

cleaned only 1 time, cleaned 2 to 6 times, and cleaned 7 or more times; 2) prophy status which 

categorized patients by whether they had gotten their teeth cleaned at least two times per year, 
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less than two times per year, or never had their teeth cleaned; and 3) type of oral hygiene 

received using the groupings created to compare the sociodemographic measures. 

Statistical Methods 

We used X2 analysis to determine if observed counts were statistically significantly different 

from what was expected by sociodemographic categories and diabetes-related characteristics for 

the four study groups described in the study participants section.  

We used Analysis of Variance (ANOVA) to analyze HbA1c by frequency of hygiene care, 

hygiene services two times per year, and the four study groups. While results are provided, it is 

important to note the Levene’s test for homogeneity of variance indicated a violation of the 

normality assumption for HbA1c. It will be important to conduct future studies using random 

control trial methodology to make definitive statements on the efficacy of dental prophylaxis on 

reducing HbA1c. 

Logistic regression was used to determine the relative risk of dental patients having uncontrolled 

diabetes by frequency and type of oral health care received. 

All analysis was perform using Stata/SE 14.2. 

 RESULTS 

A total of 3,122 patients were randomly selected from the adult diabetic population of the health 

center. Half of these patients had never received oral health care services from the FQHC.  The 

other half had received oral health care from one of the dental clinics at least one time since 

becoming a medical patient. All participants had HbA1c results in 2017. Of the 1,561 patients 

who had received oral health care, 84 were missing data on the type of oral health care received 

and were excluded from the analyses.  
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  When the 1,477 patients who had received oral health care were grouped, 68.2% (n 

=1,007) were classified into Group 2, dental patients who had never received dental prophylaxis 

or periodontal services. Group 3, dental patients who had ever received periodontal services 

(D4341-D4355) was 18.1% (n = 267), and Group 4 dental patients who had received at least one 

dental prophylaxis (D1110) but had never received periodontal services accounted for the 

remaining 13.7% (n = 203).  

 As shown in Table 2, there were no significant differences between observed counts and 

expected counts for reported sex and body mass index of participants between groups. Group 1, 

medical only patients, were more likely than expected to be 18 to 44, while Group 2, dental 

patients who had never received periodontal services or dental prophylaxis were more likely than 

expected to be 45 to 64, and Group 3 and 4 patients who received periodontal services or dental 

prophylaxis were more likely than expected to be 65 or older. Dental patients for all three groups 

were more likely than expected to be of Hispanic/Latino ethnicity, while Medical only patients 

were much more likely than expected to be AIAN. Group 3 and 4 dental patients who had ever 

received periodontal services or dental prophylaxis were more likely than expected to be on 

Medicare, while Medical only patients were more likely to be uninsured/SFS or have other 3rd 

party insurance. Group 3 and 4 dental patients were more likely than expected to have HbA1c 

test results that indicate their diabetes was controlled and less likely than expected to be at risk 

for, or have uncontrolled diabetes, while Medical only patients were more likely than expected to 

have uncontrolled diabetes. 
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TABLE 2. 

Sociodemographic and Diabetes-Related Characteristics of a Sample of Adult Patients with 

Diabetes, by Access to Oral Health Care by Group in 2017 

 

HbA1c by Oral Hygiene  

 Analysis of variance was used to determine the difference in mean HbA1c by number of 

total hygiene visits received. Group 1 medical only patients and Group 2 dental patients who had 

never had their teeth cleaned on average had statistically significantly higher HbA1c than did 

patients who had their teeth cleaned only 1 time, cleaned 2 to 6 times, or cleaned 7 or more times 

(F(3,3035) = 14.77, p = 0.000). Patients who had their teeth cleaned 7 or more times had the 

lowest average HbA1c. See Tables 3 and 4.  

X2 P

n 
Sex*** Obs (Exp)* Obs %** Obs (Exp) Obs % Obs (Exp) Obs % Obs (Exp) Obs %

Female 881 (886.6) 56.4 579 (572.5) 57.5 137 (151.9) 51.3 129 (115.0) 63.6 7.65 0.054
Male 677 (671.4) 43.4 427 (433.5) 42.4 130 (115.1) 48.7 73 (87.0) 35.9

Age Category
18 - 44 265 (227.1) 17.0 137 (146.5) 13.6 21 (38.8) 7.9 19 (29.5) 9.4 56.28 <0.001
45 - 64 760 (784.1) 48.7 560 (505.8) 55.6 121 (134.1) 45.3 85 (102.0) 41.9
65 & > 536 (549.8) 34.3 310 (354.7) 30.8 125 (94.0) 46.8 99 (71.5) 48.7

Race/Ethnicity***
Non-Hispanic White 269 (259.4) 17.2 166 (167.4) 16.5 39 (44.4) 14.6 31 (33.8) 15.3 170.35 <0.001
Hispanic/Latino 763 (849.6) 48.9 588 (548.2) 58.4 170 (145.5) 63.7 133 (110.6) 65.5
Black/African American 47 (61.6) 3.0 46 (39.8) 4.5 20 (10.6) 7.5 7 (8.0) 3.5
Asian 17 (16.4) 1.1 10 (10.6) 1.0 1 (2.8) 0.4 4 (2.1) 1.9
AIAN 218 (128.4) 13.9 29 (82.9) 2.9 2 (22.0) 0.7 1 (16.7) 0.5
Unknown 245 (243.5) 15.8 167 (157.1) 16.6 35 (41.7) 13.1 27 (31.7) 13.3

Insurance Status
Uninsured/SFS 139 (125.4) 8.9 79 (80.9) 7.9 20 (21.4) 7.5 6 (16.3) 2.9 180.66 < 0.001
Medicaid 478 (484.5) 30.6 395 (312.6) 39.2 36 (82.9) 13.5 34 (63.0) 16.8
Medicare 614 (695.2) 39.3 429 (448.5) 42.5 184 (118.9) 68.9 127 (90.4) 62.6
Other 3rd Party Ins 330 (255.9) 21.2 105 (165.1) 10.4 27 (43.8) 10.1 36 (33.3) 17.7

Body Mass Index
<18.5 - Underweight 1 (3.6) 0.1 4 (2.3) 0.4 1 (0.6) 0.4 1 (0.5) 0.5 15.89 0.389
18.5 - 24.9 - Normal 159 (160.6) 10.3 100 (102.9) 10.1 28 (27.5) 10.6 25 (21.0) 12.4
25.0 - 29.9 - Overweight 441 (455.6) 28.5 293 (291.8) 29.6 83 (78.1) 31.3 68 (59.5) 33.7
30.0 - 34.9 Class 1 Obese 427 (436.6) 27.6 286 (279.6) 28.9 80 (74.8) 30.2 55 (57.0) 27.2
35.0 - 39.9 Class 2 Obese 268 (248.1) 17.3 149 (158.9) 15.1 33 (42.5) 12.4 32 (32.4) 15.8
40 and > Class 3 Obese 250 (241.4) 16.2 158 (154.6) 15.9 40 (41.4) 15.1 21 (31.5) 10.4

HbA1c Category
Controlled < 7 592 (634.1) 37.9 395 (409.0) 39.2 138 (109.5) 51.7 109 (82.5) 53.7 40.00 <0.001
At Risk 7 < 9 548 (540.0) 35.1 358 (348.4) 35.6 78 (92.4) 29.2 67 (70.2) 33.0
Uncontrolled 9 or > 421 (386.9) 27.0 254 (249.6) 25.2 51 (66.2) 19.1 27 (50.3) 13.3

* Observed number with ezpected number in parentheses
** Observed percentage within group

***Transgender, Other Sex, Native Hawaiian/OPI, and More than one Race were remove due to < 5 total

1,561 1,007 267 203

Group 1 
Medical Only

Group 2 
Dental No Perio/Prophy

Group 3
Dental w/Perio

Group 4
Dental w/Prophy
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 Only 66 or 4.5% of the 1,477 adult patients with diabetes had received dental hygiene 

services at least two times per year. As shown in Table 3 patients who had their teeth cleaned 

two or more times per year had statistically significantly lower mean HbA1c than did dental 

patients who had never had their teeth cleaned (F(2,1474) = 16.13, p = 0.000). The difference in 

average HbA1c between those who had their teeth cleaned less than twice a year and those who 

had their teeth cleaned two or more times a year was not statistically significant (see Table 4). 

 Lastly, when analyzed by type of hygiene service received results indicate patients who 

had a prophy (their teeth cleaned) on average had the lowest HbA1c of all categories. However, 

the difference between dental prophylaxis and periodontal services was not significant 

(F(3,3033) = 14.85, p = 0.000) (see Table 3). Both Group 4 and Group 3 average HbA1c were 

statistically significantly lower than group 2 and group 1 (see Table 4). 

Table 3. Average HbA1c by Oral Hygiene Categories 

 
Mean 

HbA1c SD 
Number of Oral Hygiene Visits (N=3,039)a 
Grps 3 & 4 - Clnd 7 or > (n = 80) 7.11 1.32 
Grps 3 & 4 - 2 to 6 x's (n = 238) 7.43 1.72 
Grps 3 & 4 - 1 x only (n = 154) 7.43 1.51 
Grps 1 & 2 - Never (n = 2,567) 8.00 1.95 
Oral Hygiene 2x's per year (N=1,477)b 
Grps 3 & 4 - 2 x's per yr (n = 66) 7.18 1.46 
Grps 3 & 4 - < 2 x's per yr (n = 406) 7.41 1.61 
Grp 2 - Never (n = 1,005) 7.95 1.92 
Type of Hygiene Service Received (N=3,037)c 
Grp 4 - Cleaned (n = 203) 7.27 1.53 
Grp 3 - Perio (n = 266) 7.45 1.64 
Grp 2 - Neither (n = 1,007) 7.94 1.92 
Grp 1 - Medical (n = 1,561) 8.03 1.96 
a. F(3,3035) = 14.77, p = 0.000   
b. F(2,1474) = 16.13, p = 0.000   
c. F(3,3033) = 14.85, p = 0.000   
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Table 4. Post Hoc Bonferroni Comparisons for Mean HbA1c by Hygiene Categories  

Bonferroni Comparison for Mean HbA1c 
 
by Number of Hygiene Visits   

Row Mean -  
Col Mean Dif 

Grps 3 & 4 - 
Cleaned 7 or 

> 
Grps 3 & 4 -       

2 to 6x's 
Grps 3 & 4 -    

1x Only 
Grps 3 & 4 - 2 to 6x's .319ns     
Grps 3 & 4 -1 x Only .327ns .008ns  

Grps 1 & 2 - Never Cleaned .887** .568** .559* 
 
by Hygiene 2 x's per Year  

Row Mean -  
Col Mean Dif 

Grps 3 & 4 - 
2 or > x's per 

Yr 

Grps 3 & 4 -   
< than 2 x's 

per Yr   
Grps 3 & 4 - < than 2 x's per 

Yr 0.227ns   
Grp 2 - Never had Hygiene 0.767* 0.539**  

 
by Type of Hygiene Service Received 
Row Mean -  
Col Mean Dif 

Grp 4 - 
Cleaned Grp 3 - Perio 

Grp 2 - 
Neither 

Grp 3 - Perio 0.187ns     
Grp 2 - Neither .676** 0.489*  

Grp 1 - Medical Only .759** 0.572** 0.082ns 
* p<.01, **p<.001, ns = not significant   

 
Relative Risk of Uncontrolled Diabetes by Oral Hygiene  

 Logistic regression analysis determined the relative risk of having uncontrolled diabetes 

by hygiene visits. Patients who had never received oral hygiene services were 3.34 times more 

likely to have uncontrolled diabetes than were patients who had oral hygiene services 7 or more 

times and were 2.98 times more likely to have uncontrolled diabetes than patients who had 

received oral hygiene services two or more times per year. Patients who had been seen in a 

FQHC dental clinic but had not received oral hygiene services were 2.60 times more likely to 
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have uncontrolled diabetes, while patients with diabetes who had been seen in medical clinics 

only were 2.87 times more likely to have uncontrolled diabetes than were patients who had 

received dental prophylaxis (see Table 5). 

Table 5. Logistic Regression Model of Predictors of Uncontrolled Diabetes (HbA1C > 9) 

Covariate n Odds Ratio 

95% 
Confidence 

Interval P-value 
Number of Hygiene Visits         
Grps 3 & 4 - Cleaned 7 or > times 80 (Ref) (Ref) (Ref) 
Grps 3 & 4 - Cleaned 2 to 6 times 238 1.63 (0.74 - 3.60) 0.228 
Grps 3 & 4 - Cleaned 1 time only 154 1.70 (0.73 - 3.97) 0.222 
Grps 1 & 2 - Never Cleaned 2,567 3.34 (1.62 - 6.89) 0.001 
Hygiene 2 x's per Year         
Grps 3 & 4 - 2 x's per yr 66 (Ref) (Ref) (Ref) 
Grps 3 & 4 - < 2 x's per yr 406 1.53 (0.68 - 3.45) 0.301 
Grp 2 - Never 1,005 2.98 (1.36 - 6.51) 0.006 
Type of Hygiene Service Received         
Grp 4 - Cleaned 203 (Ref) (Ref) (Ref) 
Grp 3 - Perio 266 1.49 (0.88 - 2.53) 0.139 
Grp 2 - Neither 1,007 2.60 (1.66 - 4.07) 0.000 
Grp 1 - Medical 1,561 2.87 (1.85 - 4.46) 0.000 

 

Discussion 

This study sought to determine if there was a type and frequency of oral health care that 

resulted in better glycemic control. According to the Centers for Disease Control and Prevention, 

almost half of American adults have diabetic or prediabetes conditions.22 Control of glycemic 

blood levels is a critical component of diabetes management.23 Results of this study indicate 

patients with diabetes in a natural setting who, receive oral hygiene services, on average, have 

significantly lower HbA1c results than patients without hygiene services. According to Stratton 

et al. every 1% reduction in HbA1c results in a 16% reduction in risk for heart disease.23 The 
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percent difference between 7.11 and 8.00 is 11.8% which according to Stratton el al. means the 

difference is also clinically significant. 

 Prior studies focus on costly and painful hygiene procedures that many people are 

unwilling to receive; especially after the first quadrant is complete. No significant differences 

were found in average HbA1c between patients with diabetes who received regular dental 

prophylaxis and those who had received the more costly scaling and root planing or periodontal 

maintenance. The odds of patients with diabetes having uncontrolled diabetes when not receiving 

oral hygiene services ranged from 2.60 to 3.34 times higher than patients with diabetes who had 

received oral hygiene visits.  

 A regular full pay adult dental prophylaxis at the study FQHC is $98, while one quadrant 

of scaling and root planing is $272. The standard of care for a patient with periodontal disease is 

periodontal scaling and root planing. For patients with diabetes who have not yet developed 

periodontal disease, dental prophylaxis could potentially provide a low-cost tool to improve 

glycemic control. Further study is needed to validate this potential. 

The implications for this study include the need for a random control trial to establish a 

standard of oral health care for patients with diabetes. Results point to a potentially new 

effective, low cost, and to date, untapped intervention that could be added to the list of efforts to 

control diabetes. Ultimately, there is a need for policy change that leads to the integration of oral 

health care into the standard of care guidelines for patients with diabetes. 

 Several limitations in this study are acknowledged. While the sample was randomly 

selected, the population sampled was a single FQHC in the Southwestern US and may not reflect 

the outcomes of similar FQHCs. Data were extracted electronically and were not confirmed 

through a medical/dental records review. The dependent variable of HbA1c did not meet 
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homogeneity assumptions for the ANOVA test therefore results are to be used with caution. 

While the findings are compelling, a randomized control trial that assigns patients with diabetes 

to control and intervention groups is needed to corroborate and confirm that dental prophylaxis is 

as effective in controlling HbA1c as periodontal services.   

 Despite these limitations, our study has considerable public health significance as it 

confirms the association of oral health care to reduced HbA1c in the natural setting. It also 

identifies, for the first time, the possibility that a less costly and less invasive method of oral 

health care could be equally impactful in helping the patient with diabetes to lower their HbA1c. 

This implies patients with diabetes could more easily afford treatment and be more compliant 

with a regular dental prophylaxis routine, which in turn could help them to have better overall 

health. 
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Appendix F – Manuscript # 3 

Title Page - Proposed Title: Diabetes Self-Management Education and Regular Oral Hygiene 

Visits: An untapped partnership for reducing HbA1c? 

Abstract 

 Objectives: We examined the hemoglobin A1c (HbA1C) of adult patients diagnosed with 

diabetes Type II enrolled in the Diabetes Self-Management Education (DSME) program who 

only received medical care (n = 103) and those receiving both medical and oral health care (n = 

112) to determine if oral hygiene (teeth cleaning) visits two times per year appeared to lead to 

better glycemic control.  

 Methods: This study focused on a subset of 3,122 patients randomly selected from the 

adult diabetic population of a large Federally Qualified Health Center who were enrolled in the 

DSME program. Patient data were extracted from the integrated electronic health record based 

on predetermined diagnostic and billing codes. T-SQL querying language was used to pull data 

from appropriate tables. Differences in socio-demographic constructs and associations between 

categories of type and frequency of oral health care received were analyzed. Analysis of 

Variance and chi-square were used to measure differences and associations. 

 Results: DSME participants who had their teeth cleaned two or more times per year had 

statistically significantly lower mean HbA1c (M = 7.51) than did DSME participants who had 

never had their teeth cleaned (Medical only M = 9.21, and Dental without hygiene M = 9.29, 

respectively) (F(3,398) = 4.38, p = 0.005). DSME medical only patients and DSME 

medical/dental patients who had never had prophylactic or periodontal services on average (M = 

9.26) had statistically significantly higher HbA1c than did patients who had their teeth cleaned 7 

or more times (M = 7.81) (F(3,398) = 4.53, p = 0.004).  



102 
 

 Conclusion: Dental prophylaxis, more commonly known as “getting your teeth cleaned” 

has the potential to lower patients with diabetes’ HbA1c. Dental prophylaxis is a low-cost 

intervention that is not currently included in the 2019 Standards of Medical Care in Diabetes or 

the Diabetes Self-Management Education (DSME) program. Seeing a dentist without receiving 

oral hygiene services resulted in zero difference in HbA1c. At the very least, the Standards of 

Medical Care in Diabetes should be revised to encourage referral for dental hygiene. 

Introduction 

 The Diabetes Self-Management Education (DSME) program is shown to be an effective 

intervention in the reduction of negative health outcomes of diabetes.1  In 2016, there were an 

estimated 1,065 DSME programs located across the United States.2 According to the 2019 

Standards of Medical Care in Diabetes: “all people with diabetes should participate in diabetes 

self-management education to facilitate the knowledge, skills, and ability necessary for diabetes 

self-care.”3  While dental screening for diabetes and referral to a dentist are mentioned, the 

importance of oral health in the control of diabetes is not emphasized in the 2019 Standards. The 

two brief mentions of oral health are; 1) opportunities for screening for diabetes in the dental 

office (pg. S20), and 2) referral to dental is recommended (pg. S36).4,5 Integration of meaningful 

oral health services for the patient with diabetes is missing from the standards.  

 In a recent article regarding oral health and medicine integration, Martin and Simon 

speak to how illogical the treatment of diabetic patients can be and state: “…a patient with 

diabetes who receives a costly and life-saving kidney transplant…cannot repair dentition so poor 

that he eats only the softest, least nutritious foods.”6 Atchison et al. discuss the urgent need for 

improved communication between medical and oral health providers and their patients in order 

to improve the overall health of the patient.7 The continued exclusion of preventive oral health 
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care as a vital component in the treatment of patients with diabetes does not align with what is 

known regarding the link between diabetes and poor oral health.8 Calls for “cross sectoral 

integration” between medical and dental care are growing louder for good reason.9  

 Previous research has shown that any reduction in Haemoglobin A1c (HbA1c) will help 

to reduce diabetic complications.10 According to Stratton et al, a reduction in HbA1c of 1% was 

associated with a 21% reduction in risk with a confidence interval of 17 to 24%.10 The question 

remains, can the inclusion of preventive oral hygiene services in the standard of care for patients 

with diabetes lead to a reduction in HbA1c? 

 The objective of this study was to investigate if DSME program participants could 

benefit from stronger recommendations on the importance of oral health care in the control of 

their diabetes as measured by HbA1c. Specially, do DSME program participants who receive 

oral hygiene visits every six months have better glycemic control than those participants who do 

not receive this level of care?  

METHODS 

Setting 

 This study was conducted at a large Federally Qualified Health Center (FQHC) in the 

Southwestern United States (US). The FQHC provided care to 101,536 patients in 2017.11 Of 

these, 61,054 were adults 18 and older. One-fifth of adult patients accessed oral health care 

(20.7%)12 at an FQHC dental clinic, and 17.7% of adult patients had diabetes in 2017.11 The 

FQHC has an accredited DSME program that served 2,278 patients in 2017, 32.9% of whom had 

accessed some level of dental care from one of the FQHCs dental clinics. 
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Study Participants 

 As previously reported, the original study population was 9,540 adult patients 18 and 

over with a diagnosis of Type II diabetes.13 Inclusion criteria required the patient to have been 

seen for a medical exam and have results for at least one HbA1c in 2017. A total of 3,122 

patients were randomly selected from the adult diabetic population of the FQHC. Half of these 

patients had never received oral health care services. The other half had received oral health care 

from one of the dental clinics at least one time since becoming a medical patient. Detailed study 

population and data collection methods are provided elsewhere.13  

 This study focuses on a subset of the random sample who were enrolled in the DSME 

program.13 A total of 415 patients comprised the subset of patients enrolled in the DSME 

program in 2017. These 415 patients are the foci of this study. A total of 203 (48.9%) had only 

received medical care, while 212 (51.1%) had ever received some level of dental care at one of 

the FQHC dental clinics.  

Measures 

 Sociodemographic measures were: 1) Sex which included, transgender, female, male, and 

other sex identified1; 2) Age was broken into three categories, 18 to 44, 45 to 64, and 65 and 

older; 3) Race and ethnicity categories identified patients as non-Hispanic white, Hispanic/Latino 

Ethnicity, Black/African American, Asian, American Indian/Alaska Native (AIAN), Native 

Hawaiian/Other Pacific Islander (OPI), more than one race, and unknown2; 4) Insurance status 

categorized by uninsured/sliding fee scale (SFS), Medicaid, Medicare, and Other 3rd Party; 5) 

 
1 Due to small numbers transgender and other sex identified were excluded from analysis. 
2 Due to small numbers Native Hawaiian/other Pacific Islander and more than one race were excluded. 
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Body Mass Index using Center for Disease Control and Prevention classifications; and 6) HbA1c 

categorized by controlled < 7, at risk 7 < 9, and uncontrolled > 9.4  

 Oral health care measures were: 1) prophy status which categorized patients by whether 

they had gotten their teeth cleaned at least two times per year, less than two times per year, or 

never had their teeth cleaned, and teeth cleaned includes (D1110, D4341-D4355); 2) type of oral 

hygiene received which included dental patients who had never received dental prophylaxis or 

periodontal services, dental patients who had ever received periodontal services (D4341-D4355), 

and dental patients who had received at least one dental prophylaxis (D1110) but had never 

received periodontal services; and 3) total number of hygiene care visits which included both 

periodontal services and dental prophylaxis combined, categories identified were never cleaned, 

cleaned only 1 time, cleaned 2 to 6 times, and cleaned 7 or more times.  

Statistical Methods 

Chi-square analysis was used to determine if observed counts were statistically 

significantly different from what was expected by sociodemographic categories and diabetes-

related characteristics between the DSME program participants who were medical only versus 

those who were both medical and dental patients.  

Analysis of Variance (ANOVA) was used to analyze HbA1c by hygiene services two 

times per year, type of oral hygiene received and frequency of hygiene care.  

All analysis was perform using Stata/SE 14.2. Significance was set at .05.  The study 

received Institutional Review Board approval.  
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RESULTS 

 A total of 415 adult patients 18 and older who had participated in the DSME program 

were included in the analysis. Just under 50% of DSME enrolled patients were medical only 

(n=203) and had not been seen in any of the FQHC dental clinics (see Table 1). A total of 212 

(51.1%) adult patients were both medical and dental. Of the 212 DSME patients who were both 

medical and dental, 13 or 6.1% were missing dental specific information. These 13 cases were 

excluded from ANOVA reducing the sample size to 199.   

 Chi-square analysis of sociodemographic characteristics indicated the only significant 

difference in observed versus expected counts of DSME medical and DSME medical and dental 

patients was in the race/ethnicity category.  There were more Hispanic/Latino DSME medical 

and dental patients than expected, and fewer American Indian/Alaskan Native (AIAN) than 

expected (see Table 1). The low number of AIAN medical & dental patients overall was 

previously identified and is believed to be an artifact of ability to access oral health care from a 

tribal dental clinic.12 
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Table 1. 

Sociodemographic and Diabetes-Related Characteristics of a Random Sample of Adult Diabetic 

Patients Enrolled in DSME Program, by Medical Only and Medical & Dental 

 

 

X2 P

n 
Sex*** Obs (Exp)* Obs %** Obs (Exp) Obs %

Female 108 (105.9) 53.5 109 (111.1) 51.4 0.174 0.676
Male 94 (96.1) 46.5 103 (100.9) 48.6

Age Category
18 - 44 31 (25.4) 15.3 21 (26.6) 9.9 3.39 0.184
45 - 64 111 (118.4) 54.7 131 (123.6) 61.8
65 & > 61 (59.2) 30.0 60 61.8) 28.3

Race/Ethnicity***
Non-Hispanic White 34 (31.3) 16.8 30 (32.7) 14.2 41.15 <0.001
Hispanic/Latino 86 (106.1) 42.4 131 (110.9) 61.8
Black/African American 2 (4.4) 1.0 7 (4.6) 3.3
Asian 1 (1.5) 0.5 2 (1.5) 1.0
AIAN 50 (28.9) 24.6 9 (30.1) 4.3
Unknown 30 (30.8) 14.7 33 (32.2) 15.6

Insurance Status
Uninsured/SFS 17 (18.6) 8.4 21 (19.4) 9.9 7.49 0.058
Medicaid 64 (63.1) 31.5 65 (65.9) 30.7
Medicare 77 (86.1) 37.9 99 (89.9) 46.7
Other 3rd Party Ins 45 (35.2) 22.2 27 (36.8) 12.7

Body Mass Index
<18.5 - Underweight 0 (0.5) 0.0 1 (0.5) 0.5 4.773 0.444
18.5 - 24.9 - Normal 15 (15.7) 7.4 17 (16.3) 8.0
25.0 - 29.9 - Overweight 63 (62.6) 31.0 65 (65.4) 30.7
30.0 - 34.9 Class 1 Obese 47 (53.8) 23.2 63 (56.2) 29.7
35.0 - 39.9 Class 2 Obese 40 (34.2) 19.7 30 (35.8) 14.2
40 and > Class 3 Obese 38 (36.2) 18.7 36 (37.8) 17.0

HbA1c Category
Controlled < 7 23 (25.9) 11.3 30 (27.1) 14.2 1.879 0.391
At Risk 7 < 9 76 (79.7) 37.4 87 (83.3) 41.0
Uncontrolled 9 or > 104 (97.0) 51.2 95 (101.7) 44.8

* Observed number with expected number in parentheses
** Observed percentage within group
***Transgender, Other Sex, Native Hawaiian/OPI, and More than one Race were removed due to < 5 total

203 212

DSME Medical Only DSME Medical & Dental
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HbA1c by Oral Hygiene  

 ANOVA was used to determine the difference in mean HbA1c for DSME medical and 

dental patients who had gotten their teeth cleaned twice per year compared to those who had less 

frequent cleanings and those who had never gotten their teeth cleaned. Only 13, or 6.5%, of the 

199 medical and dental DSME enrolled patients had received dental hygiene services at least two 

times per year. As shown in Table 2, patients who had their teeth cleaned two or more times per 

year had statistically significantly lower mean HbA1c (M = 7.51) than did DSME medical and 

dental participants who had never had their teeth cleaned (medical and dental M = 9.21, and 

medical only M = 9.29, respectively) (F(3,398) = 4.38, p = 0.005). The difference in average 

HbA1c between those who had their teeth cleaned less than twice a year (M = 8.80) and those 

who had their teeth cleaned two or more times a year was not statistically significant (see Table 

3). 

 When analyzed by type of hygiene service received, results indicate DSME medical & 

dental patients who had a prophy (their teeth cleaned) on average had the lowest HbA1c of all 

categories (M = 8.47). However, the difference between dental prophylaxis and periodontal 

services (M = 8.63) was not significant (F(3,398) = 2.68, p = 0.047) (see Table 2). While the 

overall model resulted in .05 significance, the Bonferroni test indicates no significant differences 

between groups (see Table 3). 

 The difference in mean HbA1c by number of total hygiene visits received was analyzed. 

DSME medical and dental patients who had 7 or more visits for dental prophylaxis and/or 

periodontal services had the lowest average HbA1c (M = 7.81). DSME medical only patients and 

DSME medical and dental patients who had never had prophylactic or periodontal services on 
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average (M = 9.26) had statistically significantly higher HbA1c than did patients who had their 

teeth cleaned 7 or more times (F(3,398) = 4.53, p = 0.004) (see Tables 2 and 3). 

Table 2. Average HbA1C by Oral Hygiene Categories 

 

  

Mean
HbA1c SD

DSME Dental Cleaning/Perio 2 x's per yr 
(n = 13) 7.51 1.14

DSME Dental Cleaning/Perio < 2 x's per yr 
(n = 60) 8.80 1.76

DSME Dental Never Cleaned or Perio
(n = 126) 9.21 1.97

DSME Medical Only
(n = 203) 9.29 1.90

DSME Dental Cleaning no Perio
(n = 26) 8.47 1.98

DSME Dental Periodontal Services 
(n = 46) 8.63 1.61

DSME Dental Neither Cleaning or Perio
(n = 127) 9.20 1.96

DSME Medical Only
(n = 203) 9.29 1.90

DSME Dental Cleaning/Perio 7 or >                   
(n = 15) 7.81 1.47

DSME Dental Cleaning/Peri 2 to 6 x's                
(n = 38) 9.05 1.96

DSME Dental Cleaning/Peri - 1 x only               
(n =20) 8.23 1.12

DSME Medical Only & DSME Dental - 
Never Cleaned/Perio (n = 329) 9.26 1.93

a. F(3,398) = 4.38, p = 0.005
b. F(3,398) = 2.68, p = 0.047
c. F(3,398) = 4.53, p = 0.004

Type of Hygiene Service Received Total (N=402)b

Oral Hygiene 2x's per year Total (N=402)a

Freq. Oral Hygiene Total (N=402)c
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Table 3. 

Bonferroni Comparison of Mean Difference in HbA1c by Oral Hygiene Categories 

 

Discussion 

 This study sought to determine if DSME program participants who received oral hygiene 

visits (dental prophylaxis) every six months would have better glycemic control than those 

participants who did not receive this level of care. Control of glycemic blood levels is a critical 

Row Mean - 
Col Mean Dif

DSME Dental 
Cleanings/Perio  

2 or > x's per 
Yr

DSME Dental 
Cleanings/Peri
o   < than 2 x's 

per Yr

DSME Dental 
Cleanings/Perio   

Never
DSME Dental Cleaning/Perio                  

< than 2 x's per Yr 1.29ns

DSME Dental Cleaning/Perio               
Never 1.70* 0.409ns

DSME Medical Only Cleaning/Perio     
Never 1.78** 0.491ns 0.082ns

Row Mean - 
Col Mean Dif

DSME Dental 
Teeth Cleaned 

no Perio

DSME Dental 
Periodontal 

Services 

DSME Dental 
Neither 

Cleaning or 
Perio

DSME Dental Periodontal Services 0.161ns

DSME Dental Neither Cleaning or Perio 0.737ns 0.576ns

DSME Medical Only 0.824ns 0.663ns 0.087ns

Row Mean - 
Col Mean Dif

DSME Dental 
Cleaning/Perio 

7 or > x's

DSME Dental 
Cleaning/Peri   

2 to 6 x's

DSME Dental 
Cleaning/Peri - 

1 x only
DSME Dental Cleaning/Perio                      

2 to 6 x's 1.243ns

DSME Dental Cleaning/Perio                   
1 x only 0.418ns (0.825)ns

DSME Medical Only & Medical/Dental 
Never Cleaned/Perio 1.451* 0.208ns 1.033ns

* p<.05, **p<.01, ns = not significant

by Type of Hygiene Service Received

by Hygiene 2 x's per Year 

by Number of Hygiene Visits
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component of diabetes management.10 Multiple previous studies have looked at the efficacy of 

periodontal treatment in reducing HbA1c levels in patients with diabetes.14,15 This study expands 

on the first exploratory study on the possible impact of dental prophylaxis in the control of 

glycemic blood levels9 by focusing on a subset of patients with diabetes who also receive what is 

currently the best practice behavioral intervention for diabetes management, the DSME program. 

Results indicate a potential additional benefit to those enrolled in the DSME program from 

receiving regular six-month dental hygiene visits.  

 The percent difference in average HbA1c between DSME enrolled patients receiving 

dental prophylaxis two times per year and those who have never received dental prophylaxis is 

20.8% (7.51 vs. 9.25). Based on findings of Stratton et al. that a reduction in HbA1c of 1% was 

associated with a 21% reduction in risk of further diabetic complications,10 our findings provide 

a compelling argument for further, more rigorous, research to determine if dental prophylaxis 

would contribute to the overall health of patients with diabetes. 

 The implications for this study include the need for the American Diabetes Association to 

integrate oral health into the guidelines for the treatment of patients with diabetes. A recent 

discussion paper on the integration of oral health into the patient centered medical home, 

identified communication between medical providers and dental providers as just one barrier.7 A 

revision of the guidelines for the treatment of patients with diabetes to include a recommendation 

for twice a year dental hygiene visits would truly encourage the integration of oral health into the 

care of patients with diabetes. 

 Several limitations in this exploratory study are acknowledged. The results are based on 

observations in a natural setting. The level of participation in the DSME program is not known. 

The timing of enrollment into the DSME program, oral hygiene received, and when the most 
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recent HbA1c test was conducted are not known. The length of time DSME enrolled patients had 

been receiving twice a year dental prophylaxis was not incorporated into the analysis. The small 

number of DSME program participants who received oral hygiene services is also a limitation, as 

well as, an indication of how great the need is for integration of oral health into the care of 

patients with diabetes. Each of these limitations point to the need for a rigorous randomized 

control trial that assigns patients with diabetes to control and treatment groups, and clear 

documentation of timing and participation in the DSME program.  

 Despite these limitations our study has considerable public health significance. Dental 

prophylaxis alone (D1110) has never before been considered as a potential tool in the control of 

diabetes. Dental prophylaxis is a relatively inexpensive procedure in the dental office, 

approximately $98 at El Rio. This would be a $200 per patient per year investment in the overall 

health of diabetic patients that has the potential of providing a 21% reduction in further diabetic 

complications. If more rigorous studies confirm the association between regular hygiene visits 

and improved glycemic control, this simple low-cost intervention could help patients with 

diabetes to be healthier. 

 It is important to acknowledge that current standards of care for someone with 

periodontal disease require treatment planning for periodontal services such as scaling and root 

planing. To just perform a dental prophylaxis would be a deviation from the current standard of 

care. 

Conclusion 

 Dental prophylaxis, more commonly known as “getting your teeth cleaned” has the 

potential for helping patients with diabetes to lower their HbA1c. Dental prophylaxis is a low-
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cost intervention that is not currently included in the 2019 Standards of Medical Care in Diabetes 

or the Diabetes Self-Management Education (DSME) program. Seeing a dentist without 

receiving oral hygiene services resulted in zero difference in HbA1c. At the very least, the 

Standards of Medical Care in Diabetes should be revised to encourage referral for dental hygiene 

rather than the existing general statement which says: “Patients should receive recommended 

preventive care services (e.g., immunizations, cancer screening, etc.), smoking cessation 

counseling, and ophthalmological, dental, and podiatric referrals.”5 No other preventive care 

service in this list offers the possibility of lowering HbA1c. The DSME program curriculum 

should be revised to include the importance of regular oral hygiene visits in the control of 

diabetes. 
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