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Abstract 

Remote-Care Interventions in Type 2 Diabetes Patients at a Free Clinic during the 

COVID-19 Pandemic 

 

Vijay Vedachalam, MPH 

 

University of Pittsburgh, 2021 

 

 

 

Abstract 

 

The COVID-19 pandemic poses increased burden on patients managing Type 2 diabetes. 

The Birmingham Free Clinic introduced new interventions as a result of the COVID-19 pandemic 

in efforts to mitigate pandemic burden on patients and to maintain care and diabetic disease 

management through medication delivery and virtual visitation appointments. Previous research 

shows diabetic education and lifestyle interventions can help patients with glycemic control in 

efforts to manage their diabetes. Before the pandemic, the clinic introduced grant-funded 

interventions focusing on providing glucose and blood pressure monitors as well as a social 

determinants of health screening during clinic visits.  

Of the clinic 300 patient population with Type 2 diabetes, 62 patients were selected for the 

dataset that had a baseline measurement of HbA1c and controlled blood pressure at 3 months 

leading up to the pandemic lockdown conditions in March 2020 with follow-up data collected in 

the 3 months preceding March 2021. Of those 62, 40 patients had complete data to analyze if there 

was a significant difference in HbA1c in a retrospective analysis. We observed a reduction of 

0.39% (SD = 2.53, p-value = 0.1602) in HbA1c, which was not clinically meaningful nor 

statistically significant in showing an association of HbA1c reduction to the pandemic 

interventions for diabetes, with negligible differences in blood pressure control. By providing 

resources such as health screenings, medication deliveries, and telehealth options during the 

hardships of the pandemic, the clinic strives to maintain quality of care in diabetes management 
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among the cohort of patients with diabetes that could translate well in a post-pandemic clinical 

environment with further data collection of HbA1c, blood pressure control, and weight. The 

overall public health significance of this study is meant to highlight the potential benefits of 

telehealth options in a clinical setting for an underserved population, specifically with type 2 

diabetes, a chronic health condition associated with poor outcomes. 
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1.0 Introduction 

1.1  Epidemiology of Type 2 Diabetes  

Diabetes is a chronic disease affecting over 420 million people across the world with more 

than 642 million projected to be diagnosed by 2040.1,2 In America, 34.2 million people, or 10.5% 

of the population, have Type 2 diabetes – 26.9 having been diagnosed and 7.3 million that are 

undiagnosed.2 Of those who have been diagnosed 57% are non-Hispanic white, 16% are non-

Hispanic black, 6% are non-Hispanic Asian, and 18% are Hispanic.2  However, when looking at 

each ethnic subset of the American population the discrepancy in diabetes prevalence becomes 

more apparent, with greater disease burden among black and Hispanic populations.  Diabetic onset 

is typically found in older adults. However, approximately 8% children and about 26% young 

adults have diabetes mellitus in the world.5 Adults aged 45 to 64 were most commonly diagnosed 

in 2015 with about 809,000 cases compared to 355,000 cases in ages 18 to 44 and 366,000 cases 

in ages 65 and older.2  In addition to those aged over 45 having a high risk association in diabetic 

onset, other fixed risk factors include obesity, family history of diabetes, prediabetes, sedentary 

lifestyle, low high-density lipoprotein (HDL) or high triglycerides, history of cardiovascular 

disease, and increased risk among minority ethnic groups.6  Of all the risk factors,  obesity poses 

the greatest potential risk association: 87.5% of those diagnosed with diabetes are 

overweight/obese.2    Furthermore, diabetic onset can also be differentiated based on gender 

differences. Diabetes is often diagnosed in men at younger ages and lower body mass index (BMI) 

compared to women, as obesity is more commonly diagnosed in women.3 More global funding 
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and attention is given toward communicable diseases while diabetes persists as a prevalent chronic 

disease that can lead to a variety of different health complications.4  

1.2 Social risk factors of Diabetes 

Health disparities among racial minorities has been well documented, especially in Type 2 

Diabetes. In order to effectively alleviate racial health disparities in people with diabetes, including 

African Americans, Latinx, and other underserved racial groups, interventions introduced at each 

stage of care can be beneficial in educating patients in how to manage their chronic disease, 

including chronic disease management education programs focusing on different lifestyle choices 

as disease-specific management.  

While many of the defined risk factors named earlier are biological in nature, several social 

risk factors can be attributed to the onset of diabetes. Social determinants such as income, 

education, housing, and access to nutritious food are key factors in the development of diabetes, 

as those with lower income and education are 2 to 4 times as likely to develop diabetes than their 

advantaged counterparts.7 Thus, addressing equity gaps in diabetes management is essential in 

providing population-level interventions in reducing incidence of newly diagnosed patients with 

diabetes. 

Disadvantaged individuals are often faced with chronic stress of making ends meet, leading 

to other behavioral factors that become diabetic risk factors including alcohol use, unhealthy diets, 

etc. The combination of psychological and physiological stressors contributes to diabetic onset, as 

well as diabetes management and control in diagnosed individuals.8 Furthermore, several 

psychosocial factors, including self-efficacy, depression, social support, and perceived stress have 
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had profound associations with self-care and glycemic control.8-9 Other neighborhood factors, such 

as social cohesion, neighborhood esthetics, and food insecurity have been linked to glycemic 

control as well.9 

Social determinants of health are important considerations to make in designing public 

health interventions and policy changes. The social determinants associated with diabetes have 

been well documented to show socioeconomic and psychological impacts on diabetes outcomes. 

In a prospective cohort study conducted by Pantell et al. on 18,133 participants from the Kaiser 

Permanente Northern California’s Adult Member Health Survey without baseline hypertension 

and 35,788 adults without baseline diabetes, cumulative social and behavioral risk was 

significantly associated with earlier onset of hypertension and diabetes. Those with 3 or more risk 

factors had the largest increased risk of developing hypertension and diabetes.10 Thus, developing 

personalized healthcare should not only target the medical needs of a patient but also involve 

lifestyle factors and other social determinants of health. 

1.3 Management of Type 2 Diabetes 

Diabetic management is founded in proper patient education in targeting the chronic 

disease from a multitude of lifestyle changes. With cultural competence, a patient can be directed 

to medications, insulin supplements, diet, and exercise while considering their financial resources, 

comorbidities, and social support – identifying these barriers and providing helpful mitigation 

strategies is essential in treating patients diagnosed with diabetes.20 Ideally, patients are able to 

work with their healthcare provider in forming a targeted approach to glycemic control, measured 

by HbA1c levels. This can be achieved through prescribed regimens of metformin in conjunction 
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with combination therapy of pharmaceutical agents, as well as insulin supplements in those with 

higher HbA1c levels trying to reach a goal of 7%.21 

The American Diabetes Association (ADA) has established guidelines in how to properly 

manage patients with diabetes, which can inform how interventions can be implemented. 

Treatment decisions should be timely and come as a result of patient-provider collaboration. This 

applies to underserved populations that require more attention to their level of health literacy and 

self-efficacy. Patients who may need targeted interventions for health literacy and/or social support 

can be identified by social determinants of health screenings. The patient must be well-informed 

and given appropriate recommendations from an active team of health professionals. Team-based 

care in addition to community involvement is a proposed solution to better engage patient 

populations. The ADA highlights the multiple factors that contribute to health inequities in diabetic 

management, such as ethnic/cultural differences, access to health care, system-level interventions, 

community engagement, food insecurity, language barriers, and homelessness.11 This paves the 

way for additional research in each of these areas to determine effective interventions to mitigate 

health disparities in underserved populations. 

While diabetic patients require medical consultation for medication, much of the impactful 

disease management comes from lifestyle decisions, such as diet and exercise. A study done using 

data from the National Ambulatory Medical Care Survey sought to determine if there was an 

association between diet/nutrition, exercise, and weight loss education in socioeconomically 

disadvantaged patients with diabetes. Of the 3027 patients analyzed in the study, about 36% 

received diet/nutrition education, 22% received exercise education, and 14% received weight loss 

education.12 This lack of health education can be attributed to the pervasive diagnoses across the 

nation among all at risk individuals. The access to these programs decreases even further in many 
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underserved populations, adding to their stark disparity in diabetic outcomes. Medicaid patients 

especially did not have access to these preventative programs2. Without proper funding for chronic 

disease management, a lot of these patients will have worse health outcomes outside of clinical 

treatment, resulting in further health care expenditure and a need for additional diabetic 

interventions. Patients must be well-informed of how to give themselves the best chance at a 

healthy life, and medical professionals require cultural sensitivity and awareness of structural 

factors that impact patient health outcomes to properly make recommendations at any medical 

encounter. 

While medication therapy is an essential part in managing a patient’s diabetes, other 

educational aspects are vital, including disease process, treatment options, nutritional and exercise 

plans, glucose monitoring, familiarity of complications, psychosocial issues, and self-efficacy in 

promoting one’s health.22 When a patient is diagnosed, they need the guidance to make important, 

sometimes drastic, lifestyle changes to stray away from unhealthy habits and lean towards 

maintaining glycemic control through these prescribed avenues. 

Patient-centric interventions must not only be specific on a societal and cultural level, but 

also must be tailored for each individual’s risk factors, primarily obesity. A study centered around 

comparing abdominally obese and non-obese individuals among type 2 diabetic patients can 

provide further insight on this risk factor. The data was obtained from 15 years of (National Health 

and Nutrition Examination Survey (NHANES) records and was meant to analyze the data for 

public health advancements. The main finding of the study confers that individuals with abdominal 

obesity have an increased prevalence of type 2 diabetes, especially those above age 45.14 This 

information can be extrapolated to underserved populations and determine which population 

groups have high prevalence of obesity and can be compared to the prevalence of diabetes as well. 
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The factor of obesity is a significant contributor to diabetic onset and should be used as a potential 

target of intervention. Most interventions will have a positive impact in diabetic outcomes, 

measured by HbA1c or weight loss. 

As the COVID pandemic continues, guidance for proper diabetes management education 

have turned to a mobile approach. New mobile apps and services are being tailored for patients 

with diabetes in the new technological age of chronic disease medicine. With social distancing in 

mind, patients are able to upload symptoms, weight, blood pressure, blood glucose, and exercise 

goals with feedback from healthcare professionals.23 As more modern approaches develop to help 

patients manage their diabetes, we are able to see improvements in glycemic control and quality 

of life but face technological barriers among underserved populations utilizing telehealth options. 

1.3.1  Personal vs. Group Interventions 

Different educational programs have been implemented to target specific racial groups. 

A clinical trial study implemented a community health worker counseling program to address type 

2 diabetes among Latinos as compared to the normal standard of care. The participants were 

patients in a local Miami hospital and had a HbA1c greater than 8.0. A 1-year community health 

worker intervention consisted of home visits, telephone calls, and group-level activities to target 

diabetes self-management skills. Latinos with poorly controlled diabetes saw the largest decrease 

of HbA1c levels at about a 0.51% decline, while other health outcome markers were not as 

significant in an association.15 The main focus in implementing this study was as mentioned: to 

increase accessibility and cultural sensitivity. New interventions consisted of coming to the patient 

and visiting them in their home or educating patients with telehealth methods. From reaching a 
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solution with the community of interest, they were able to see improvements in diabetic health 

markers. 

Moreover, diabetes is recognized as an epidemic and is more prevalent in minority 

populations, such as Latinx individuals. Instituting large educational programs that are 

individualized to each patient can be costly. A study by Noya et al. explored whether a behavioral 

shared medical appointment intervention was effective in improving patients’ disease management 

and health outcomes, which is a potentially more time- and cost-effective intervention. This study 

included nonrandomized matched control group participants receiving usual care. At 6 months, 

achieving target A1C goals was greater in the intervention group than in the control group. 

Furthermore, the results showed 3- and 6-month declines that were greater in the shared medical 

appointment group than in the control group.16 This program can be applied to other communities 

and health care facilities as well. Behavioral shared medical appointments can be effective in 

reducing disparities in chronic disease management among underserved populations. However, in 

clinical settings with resource limitations and patient confidentiality concerns, providers may opt 

for personal-based interventions rather than pursuing the benefits of group-based interventions. 

1.3.2  Cultural Sensitivity in Diabetes Management Education 

These principles of targeting health issues with regards to ethnic-specific issues can be 

applied to other racial groups as well but may not have a similar impact. Lutes and his team 

evaluated the effectiveness of a community health worker who delivered lifestyle intervention for 

African American women with type 2 diabetes. Participants were randomized to either 16 phone‐

based lifestyle intervention sessions aimed at making small changes in their diet and activity or 16 

educational mailings sent across 12 months. Main outcomes included HbA1c, blood pressure, and 
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weight changes. The phone‐based intervention actually resulted in no significant improvements in 

HbA1c or BP but did demonstrate modest improvements in weight.17 Women not using insulin, 

however, showed significant improvements in all primary outcomes.17 The study did not discuss 

cultural relevance in determining the intervention and was mainly just focused in targeting this 

particular racial group. This approach did not see a significant improvement but may prove the 

need for cultural sensitivity for any intervention, since we cannot assume universal effectiveness 

if it works only in one underserved group. 

Even analyses looking at interventions within similar populations can differ in their effect 

size and significance. Looking at the Hispanic population, McCurley and colleagues conducted a 

systematic review of diabetes prevention in American adults to assess the prevalence of diabetes, 

prediabetes, and metabolic syndrome as well as effective interventions to alleviate the potential 

health disparity in this population. This was marked by reductions in glucose regulation or weight 

reduction, both contributors to the chronic disease. Many reported significant weight losses, while 

two reported glucose regulation as a result of the educational intervention. 27 The most effective 

interventions were tailored with cultural sensitivity and relevance. Specifically, several trials 

featured culturally relevant intervention focuses, such as on language, setting, delivery, health 

literacy, cultural food suggestions, and all derived from community input. 

1.3.3  Healthcare Provider Trust 

More efforts can be taken by health officials and providers with interventions; however, 

they must establish trust with their patients, a long-standing concern especially among underserved 

racial minorities. One minority group with significant health inequity are indigenous peoples. A 

study on indigenous peoples’ healthcare experiences in managing their diabetes focused on this 
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population and its associated unique social determinants of health, including the ongoing impacts 

of colonization, contribute to increased rates of chronic disease and a health equity gap for 

indigenous people.18 Jacklin et al. gathered information from focus groups and interviews from 

several indigenous communities to understand their unique healthcare experiences and how their 

clinical encounters may differ from other ethnic groups. Their findings show that health care 

relationships have a role in mitigating past harms and should be addressed. 

Likewise, African Americans and other minority groups have historically distrusted the 

healthcare system, fearing they would be harmed in misleading medical research as concerns grew 

that doctors would fail to explain the full significance of participation in a clinical study, such as 

what happened with the 20th century Tuskegee Syphilis Study.32 With numerous accounts of failed 

trust in healthcare treatment among minorities, it continues to be increasingly difficult to establish 

that trust with effective medical advice and interventions. 

For example, Chard and colleagues identified how African Americans over the age of 50 

are socially disadvantaged by analyzing subjective measures of well-being among those with Type 

2 diabetes. Ethnographers interviewed older adults with diabetes using an adaptation of the McGill 

Illness Narrative Interview, which seeks information regarding a patient’s healthcare experience 

regarding their illness, adherence, and impact on self-perception and relationships with others. 

Diabetes self-care was also found to motivate social engagement and care of others. Typically, 

patients strive to meet the goals set forth by their healthcare providers in managing their diabetes 

in aims for good health. However, long-founded distrust of the medical institution within the 

African American community meant that in some viewpoints nonadherence to suggested treatment 

was classified as well-being.10 This is important to address when helping minority patients manage 

their diabetes to promote their trust in a clinician and take on the advice to make key lifestyle 
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changes and improve adherence to prescribed medicines. The consistent health inequity and the 

harm of the healthcare system towards indigenous people and African Americans in these cases 

across the sites fuel increased mistrust of health care systems in minority populations. Providers 

should be more cognizant of a patient’s health beliefs and cultural experiences when treating their 

chronic illness. 

1.4 Screening for Type 2 Diabetes 

Racial health disparities exist in virtually every health outcome. One study looks at how 

African Americans, Latinx, and Asian Americans are disproportionately affected by diabetes. 

Cross-sectional data was analyzed from the Medical Expenditure Panel survey. It was found across 

the board that several of the screening procedures, including HbA1c tests, foot exams, eye exams, 

cholesterol tests, and flu vaccinations, were all significantly lower in minority population when 

compared to Whites.13 Some of these disparities existed even when controlling for health insurance 

status, poverty, and education. This calls attention to the need for not only addressing economic 

concerns in healthcare management and resource allocation, but also addressing the gaps in care 

that minority patients receive as well. While lack of insurance coverage and education explained 

some of the racial disparities observed in diabetes quality of care, improving quality of diabetes 

care through effective interventions could help reduce rates of diabetes complications, healthcare 

costs, and mortality in these patients. 
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1.5 Telehealth Interventions in Underserved Populations 

Developments in technology-based interventions have been fruitful in assisting patients 

manage their diabetes by increasing accessibility to provider assistance and care. Patients are able 

to stay in touch with their provider via live video, chat, and mobile app options. A patient-centered 

telehealth program could potentially meet the needs of patients in a underserved populations as a 

mitigation tool to address socioeconomic disparity.34 While telehealth can help to remove barriers 

to receiving healthcare during the COVID-19 pandemic, such as transportation and in-person 

exposure concerns, a focused concentration on health behaviors and practices in diabetes 

management is essential. 

Technology-based programs are accepted by both patients and providers, can reduce 

healthcare costs, and alleviate inequalities in healthcare access – furthermore, technology-based 

care can improve disease management, promote patient-centered care, enhance patient self-

efficacy.35 In the pandemic, these options can help patients get the care that they are seeking 

without having to risk exposure to COVID-19 by traveling and visiting a clinical site. 

A meta-analysis from Fitzner and Moss shows that the delivery of diabetes self-

management and training through telehealth platforms is effective in supporting underserved 

minorities and others in improving their management and diabetic outcomes. However, patients 

and providers can face barriers in establishing efficient and affordable ways to implement these 

technological interventions in a clinical setting.36 It is also important to consider that technology 

should be appropriate to the patient's age, abilities, and sensitivities to be the most effective for 

those patients with access to computers or smartphones. 

However, underserved minorities are less likely to have internet access. Per Pew Research 

Center data, 79% of White individuals are home broadband users, compared to 66% of Black and 
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61% of Hispanic individuals; therefore 25% of Hispanic and 23% of Black individuals are reliant 

on smartphones for internet access, compared to only 12% of White individuals.39 Although this 

digital divide provides a barrier to telehealth options, community mitigation strategies, such as 

portable hotspots or access to internet at community centers, are able to bridge the divide. With 

increased accessibility for those who have personal or community access to internet, telehealth 

options can be beneficial in improving access to healthcare in underserved populations. 

1.6 Patients Likely to be Uninsured/Underinsured 

Uninsured patients are widespread in many communities – in 2018, over 30 million 

Americans were uninsured; most were low-income, Latino, and under the age of 35.24 Declines in 

overall population coverage has been exacerbated by not only downtrends in Medicaid coverage 

but also by the COVID pandemic bringing new hardships for struggling families. In 2019, 74% of 

uninsured adults said the cost of healthcare coverage was too high for the reason they were 

uninsured.25 People are often faced with mounting medical debt when they turn to costly healthcare 

options. 

Patients with diabetes require access to diabetes self-management education in order to 

achieve their health goals and avoid detrimental complications. Shaw et al. explain how free clinics 

can help to mitigate those challenges for people in seeking quality healthcare.26 Free clinics play 

an important role in providing a medical safety-net that can care for those with barriers to seeking 

traditional care options. A study on free clinic populations in Syracuse, NY showed that 45% of 

their clients were unemployed, 78% were uninsured, and 43% cite cost as their primary barrier to 

insurance.33 These patients would otherwise turn to care at a hospital emergency room if free 
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clinics were not an available option. The accessibility of free clinics in underserved populations 

can help to increase access to medical care and decrease morbidity/mortality rates as well.33  

1.7 Birmingham Free Clinic 

The Birmingham Free Clinic (BFC) in Pittsburgh, PA primarily serves individuals who are 

uninsured, under-resourced, and look to the free clinic in meeting their health needs. The clinic is 

essential in assisting those who need help in managing their chronic illness, especially diabetes. 

As the COVID-19 pandemic continues to weigh stress on healthcare systems around the world, 

those who lack access to affordable healthcare bear the greatest burden in navigating their ongoing 

chronic health concerns. To support chronic disease patients in the community, the BFC facilitates 

access to high-quality care among those in need. For over 26 years, the PHCUP has delivered 

comprehensive primary and specialty care, medication access, and social service care, at no cost 

to any patient. A total of 42% percent of BFC patients are homeless as per Federal McKinney Act 

Criteria, which includes individuals in residential facilities, at-risk for homelessness, or those who 

rely on friends or family for shelter. 80% have incomes at or below 200% of the federal poverty 

level.  Many patients are under-resourced and uninsured, including many representing minority 

groups and non-English speaking communities. BFC conducts interventions for chronic disease 

patients, specifically with diabetes, hypertension, asthma, and COPD, to improve their personal 

disease management through social determinants of health screening, preventative care, 

medication access, and other methods specific to each patient. During the pandemic, these patients 

have been facing obstacles in supporting themselves and receiving their necessary medications and 
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personalized healthcare. The clinic aimed to mitigate these barriers through guided telehealth 

support and medication delivery to those in need. 

1.8 Gaps in Knowledge  

There is a great deal of understanding diabetes education programs effect on improving 

health outcomes. A study from Perreault et al using Diabetes Prevention Program data found that 

not only does prediabetes pose higher risk for diabetes, but reversion to normal glucose regulation 

is also associated with a significant risk reduction of future diabetes. From adherence to diabetic 

education, patients are able to control their risk from diabetes from an early stage of chronic disease 

progression.30 The Look AHEAD (Action for Health in Diabetes) study, focused on reduction in 

mortality and morbidity of cardiovascular disease from weight loss in overweight type 2 diabetes 

patients, showed that clinicians can help patients focus on losing weight and improving glucose 

management which can result in long-term positive health outcomes and improved quality of life.31 

While we understand the benefits of diabetic education and intensive lifestyle intervention, 

ongoing and future research can provide more insight on the feasibility and benefits of telehealth 

advancements and new interventions can have in assisting people manage their diabetes. 

TheCOVID-19 pandemic presented a time of high demand to meet those solutions to see the same 

appreciable improvements in health outcomes in remote-based care. 
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1.9 Public Health Significance 

Diabetes continues to be a major public health problem that poses personal and societal 

costs from uncontrolled diabetes from complications, quality of life, and health care resources. 

Population based approaches to targeting diabetes from several levels from personal to community 

scale issues is essential to identify mitigation strategies in controlling diabetes.28 Additionally, the 

focus on diabetes care should shift from not only those with acutely uncontrolled diabetes but those 

that showing early signs of increasing risk for developing uncontrolled diabetes. Therefore, a 

population-based approach in chronic disease management would be most effective in controlling 

diabetes. 28 By understanding that strictly following medical advice should be supplemented by a 

multilevel epidemiological systems approach in personal behavioral care, a great impact in health 

outcomes and economics could be seen in a community or clinical setting, for example.  

As the COVID-19 pandemic poses barriers to patients with diabetes, the health care system 

necessitates the need for mitigation strategies, such as medication delivery and virtual 

appointments. In the coming future in the wake of the pandemic, healthcare professionals strongly 

believe that technology will play a greater role in delivering the support necessary for patients to 

effectively manage their diabetes.29 Telehealth options can promote disease management and self-

efficacy for patients utilizing those options from their provider. The interventions developed 

during the pandemic will provide increased healthcare access and support moving forward. 

Interventions that have seen success in improving health outcomes during the pandemic will prove 

to be effective in a post-pandemic climate.29 As healthcare professionals continue to improve 

valued support options for patients with diabetes through technological advancements, patients 

with access to telehealth options can take hold of better control of their chronic disease. 
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2.0 Objective  

The Birmingham Free Clinic introduced mitigation strategies in the face of the challenge 

of in-person visit restrictions due to the pandemic. Patients with type 2 diabetes were provided 

with resources that included medication delivery, virtual visitation, and a focus on social 

determinants of health. The aim of this paper was to explore the diabetes interventions introduced 

early in the COVID-19 pandemic and the effect on type 2 diabetes health outcomes, primarily 

changes in HbA1c as a result of these interventions. 
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3.0 Methods 

3.1 Grant-Funded Interventions for Chronic Disease Patients 

Prior to the pandemic, the clinical team at Birmingham Free Clinic worked to develop a 

manual for incoming students and clinicians to get acquainted with the PA Department of Health 

funded project for chronic disease patients. We had outlined the entire workflow process with 

interventions specific to each of the most common chronic diseases in the clinic. Before the onset 

of the pandemic, the clinical team worked to introduce new screening measures to help address 

chronic disease patients’ illness management, such as social determinant screening, asthma and 

COPD control screening, and giving patients blood glucose and pressure monitors to help them 

manage and monitor their health at home. We began a new social determinants of health screening 

tool (Appendix A). 

The social determinants health screening tool was designed to assess a patient’s barriers to 

improving their health, such as identifying their health beliefs, self-efficacy in disease 

management, and prohibiting barriers like cost and transportation. The questionnaire targets 

different topics such as health beliefs, barriers to care, and especially, perceived level of efficacy 

to manage their health issues. The goal of this information will help to inform us how to better 

manage patients’ care as well as improve the clinic’s overall care by targeting common issues in 

our patient population. However, this was an intervention introduced as a part of the grant project 

initiated a year prior to the pandemic. As a part of maintaining funding from the Department of 

Health for our chronic disease project at the clinic, we needed to report quarterly on health 
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indicators, such as HbA1c and blood pressure goals, for our patient population using SAS 

reporting.  

Once a patient indicated interest for enrollment in our diabetic education program, we have 

a certified registered nurse practitioner student that is conducting individual counseling sessions 

as a part of a separate project by a Pitt nursing student. The nursing student met with patients 

monthly to discuss how to effectively manage their diabetes. This patient-provider interaction 

focused on enhancing self-efficacy and introducing lifestyle changes, such as diet and exercise. 

The patients were educated more on their disease – from how they developed it to how they can 

live with it and lead a healthy lifestyle with diabetes. Other health behaviors such as glucose 

monitoring and medication adherence were emphasized as well. 

3.2 Pandemic Interventions for Chronic Disease Patients 

While the previous year to the pandemic was focused on improving health outcomes, the 

pandemic necessitated interventions that could continue that progress and mitigate the negative 

effects of pandemic burdens on patients with diabetes. New interventions introduced at the outset 

of the COVID pandemic included medication delivery and telehealth appointments. Patients were 

able to receive care remotely via virtual visitation options by appointment and also opt into 

medication delivery services. This allowed patients to have quality access to the healthcare they 

need as well as avoiding in-person visits that would be restricted by the risk of COVID-19 spread.  

Over 300 patients with type 2 diabetes come to the clinic for regular healthcare and 

treatment. In efforts to improve their health, we introduced a comprehensive intervention to seek 

improvement in specifically their HbA1c level and blood pressure.  HbA1c is a reliable biomarker 
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for diabetes diagnosis and prognosis by representing long-term glycemic control during the 

preceding two to three months. HbA1c not only provides a reliable measure of chronic 

hyperglycemia but also correlates well with the risk of long-term diabetes complications. 

Controlled blood pressure is defined as having a systolic blood pressure (SBP) under 140 and a 

diastolic blood pressure (DBP) under 90.   

We have developed analysis tools via Microsoft Excel and SAS to help monitor 

improvements in HbA1c levels in patients over time. We also have access to their health 

information collected at other medical sites as well, such as UPMC locations using the same 

electronic health system, EpicCare. While these measures were set before the pandemic, this paper 

examines difference in HbA1c measures and blood pressure control at two time points: the baseline 

measurements were collected from January-March 2020 before the start of the pandemic 

lockdown, and a follow-up measurement was collected from patients who had on-site 

measurements of HbA1c and controlled blood pressure and on-site measurement one year later 

during January-March 2021. Data for this paper were collected for 62 patients in a retrospective 

chart review, approved by the UPMC QI Committee. 

The pandemic interventions were focused on medication delivery and virtual visitation. 

Medication delivery was facilitated by student volunteers from the Pitt School of Medicine to 

deliver essential diabetes medications to the homes of patients in order to overcome the pandemic 

restriction on in-person visits and to ensure the fewest gaps in medication access and adherence. 

Students worked on-call shifts to deliver medications in the Pittsburgh area by car, sometimes 

including food support. Virtual visitation options were also offered in lieu of in-person visits via 

phone or video call by appointment to assist patients with medical consultation in conjunction with 
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self-measured blood glucose and pressure readings to substitute in-person follow-up visits. 

Patients would have their HbA1c measured on-site in 3-month intervals. 

The patients were monitored over time and compared to their assessment of diabetic control 

from before the COVID-19 pandemic to a year after pandemic conditions. Specifically, the cohort 

was analyzed periodically to measure a change in average HbA1c to track the effectiveness of the 

intervention. Patient feedback is periodically collected to improve the health education program.  
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4.0 Results 

This study examined data from 62 patients with type 2 diabetes before the pandemic and 

one year later to assess the effects of interventions introduced by the clinic in order to maintain a 

continuity of care as a result of the obstacles created by the pandemic. The data included patients 

seeking treatment for type 2 diabetes at BFC and had available data from selected time intervals: 

a baseline within 3 months before the March 2020 beginning of the COVID-19 pandemic and 

within 3 months of March 2021 for the follow-up metrics. The average age of the cohort was 55 

years old, with patients ranging from 35 to 76 years of age. Over half were male (55%). Patients 

who identify as white comprised 45% of the cohort, while Black and Asian patients comprised 

40% and 10%, respectively. A total of 77% of patients did not identify as Hispanic/Latino, while 

19% of patients identified as Hispanic/Latino. 

BFC typically has a cohort of type 2 diabetes patients estimated at 300 individuals, 

however, this pilot study limited that population to those who had available data points at the 

defined baseline and follow-up time periods and who have utilized telehealth and medication 

delivery services during the pandemic. Of those 62 patients that met these criteria, 44 patients had 

complete data to compare changes in HbA1c and blood pressure. The 18 patients with missing 

data were spread evenly across demographic groups, unlikely to cause a significant shift in the 

demographic makeup of the analyzed cohort. At time of baseline, 26 individuals had uncontrolled 

blood pressure and 20 individuals had controlled blood pressure. At time of follow-up, 24 

individuals had uncontrolled blood pressure and 20 individuals had controlled blood pressure. 
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Table 1. Baseline Demographic Characteristics of Study Cohort (N=62) 

 Mean (SD) 

Age 55.3 (9.83) 

Blood Glucose (mg/dL) 185.4 (117.3) 

 

 n (%) 

Gender, Male 34 (54.8) 

Asian 6 (9.7) 

Black 25 (40.3) 

White 28(45.2) 

Not Reported 3 (4.8) 

Hispanic/Latino 12 (19.4) 

Not Hispanic/Latino 48 (77.4) 

Not Reported 2 (3.2) 

Patients with controlled 

blood pressure at baseline 

20 (43.5) 

Patients with controlled 

blood pressure at follow-up 

20 (44.5) 
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Table 2. Changes in HbA1c and Controlled Blood Pressure (N=44) 

Measurement HbA1c% 

(SD) [p-value] 

Patients with uncontrolled 

blood pressure, SBP >140 

DBP >90, n (%)  

Patients with controlled 

blood pressure, SBP <140 

DBP <90, n (%) 

Baseline 8.41 (2.13) 26 (56.5)  20 (43.5)  

Follow-up 7.85 (1.82) 24 (54.5) 20 (44.5) 

Mean 

Difference 

-0.39 (2.53) 

[0.16] 

2 (2%) 0 

 

The follow-up data collection for average HbA1c among patients with diabetes was 

calculated as 7.85%, which is a reduction of 0.39% compared to the baseline average, 8.41%. 

While there was a noticeable improvement among patients in their HbA1c, the number of patients 

with controlled versus uncontrolled blood pressure stayed relatively constant. 

The mean difference in HbA1c was low and had a p-value of 0.16, which would not suggest 

a significant difference in HbA1c among the 40 patients with available HbA1c data due to the 

pandemic interventions for remote care over the course of the 1-year follow-up time period. The 

standard deviation was also greater than the mean difference in HbA1c, further denoting the 

findings are not statistically significant to determine a positive or negative change in HbA1c 

among the cohort. 
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5.0 Discussion 

This study aimed to capture the impact of remote-based care in chronic disease 

management by conducting a retrospective analysis of current patient data compared to data points 

prior to the start of the COVID-19 pandemic. The patients included in the cohort benefited from 

virtual visits to bolster their diabetes management education through personalized guidance via 

phone or virtual calls. Although there was an observable reduction in HbA1c levels among the 

cohort over the course of the pandemic, the reduction of 0.39 in HbA1c was neither statistically 

significant (p= 0.16) nor clinically meaningful, but trended towards an overall reduction, 

nonetheless. It is widely accepted that a 0.5% change in HbA1c would be considered a clinically 

meaningful.37 

Although this result does not show that the new pandemic interventions introduced by the 

clinic significantly lowered HbA1c, a key finding is that health screenings, medication delivery, 

virtual visitation, and social determinant questionnaires that were integrated into the routine 

clinical care options were able to help patients maintain glycemic control–even with the pandemic 

challenges posed on patient-centered care at the Birmingham Free Clinic. While the goal of the 

pre-pandemic grant-funded interventions was to seek improvement in the cohort of chronic disease 

patients, the pandemic interventions were focused on maintaining that quality of care with the 

increased burden of the pandemic on the lives of patients and clinic practices. There was a 

continuity in the number of those who had controlled blood pressure as well, a virtually net zero 

change in the number of patients with controlled blood pressure from baseline to follow-up. While 

this could be attributable to the new interventions, one would have to consider the numerous 

burdens to chronic disease management and their possible negative affect on these measured health 
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outcomes when comparing the baseline to the follow-up data. We would look to these interventions 

during the pandemic as mitigation strategies to uphold the quality of care rather than seeking 

improvements in health measures when our clinical climate is strained by the risk of COVID-19. 

Perhaps, this could have had a contrary effect to the interventions and muted the positive 

improvement in an environment without the constraints of the ongoing pandemic. 

There are a few limitations to this study to note. The initial cohort of patients with diabetes 

at the Birmingham Free Clinic was approximated to 300 patients, although our team was only able 

to gather data based on patient information from 62 individuals who are typical patients that were 

able to attend appointments for HbA1c measurements. Additionally, select patients have missing 

info in certain HbA1c and blood pressure data points that flaws the validity of the findings, limiting 

the cohort to 40 individuals in the analysis of HbA1c change. However, this was meant to be a 

pilot study of patient data in a pandemic situation which hindered our efforts to collect data 

effectively and accurately. Notably, many of the patients in our cohort face socioeconomic 

struggles that can contribute to the barriers in achieving improved health goals. Nevertheless, we 

were able to see an observable change in HbA1c which can indicate an overall improvement 

among patients in their glycemic control. 

By interviewing patients with the social determinant health screening tool, I was able to 

see what was preventing them from controlling their disease and leading a healthy life, and 

unsurprisingly, the health beliefs that prevent that were shared by many patients and could be 

properly addressed. When I made recommendations to the rest of the clinical team, we adjusted 

our patient plans for managing their healthcare in the clinic but also advised them how to lead 

healthier lives at home by promoting patients’ self-efficacy. 
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Interventions in raising awareness of disease prevention and management is extremely 

valuable in engaging individuals at all levels of health literacy. When targeting interventions at 

specific racial group, a great deal of cultural sensitivity is required, and that comes from 

community engagement and working with people from that population in figuring out solutions. 

Diabetic educational programs have been shown to decrease weight and HbA1c levels, and they 

need to become more widespread and credible. The dataset used in this study did not include 

weight measurements, which could also be an additional metric to show improvement among 

diabetes patients striving to improve their health. Medication delivery and telehealth options have 

made diabetes education more accessible and helps patients to improve their grasp on glycemic 

control, even in under-resourced patients with access to computers and smartphones. While we 

can learn from interventions from one racial group, we need to acknowledge the various issues 

that surround the healthcare of individuals of different racially underserved populations and their 

own set of risk factors. By targeting individuals’ lifestyle choices and disease management, we 

can help people of diverse backgrounds lead healthier lives. 

5.1 Future directions 

The team will be continuing to analyze patient population data to assess areas of 

improvement and new potential interventions for hopefully an increased rate of improvement of 

diabetes indicators since the last quarter. The data available for this pilot work was was particularly 

limited and I hope to develop more analyses on changes in HbA1c, blood pressure control, and 

weight among a larger cohort of patients that could potentially confer a statistically significant 

result with the increased sample size. Additionally, it would be beneficial to compare these 
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changes to a set of timepoints before the pandemic as a control group to assess the grant 

intervention effects aside from the additional pandemic intervention effects. 

Also, as time moves forward with more community members receiving vaccinations, we 

can hope to see a change in the clinical environment similar to pre-pandemic conditions. We can 

apply the same interventions to continue to gather data on whether this produces a meaningful and 

beneficial improvement in health markers for type 2 diabetes, a major public health problem, 

across a larger cohort. 
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Appendix A - Social Determinants of Health Screening Tool 

 



 29 

 



 30 

Bibliography 

1. Forouhi NG, Wareham NJ. Epidemiology of diabetes. Medicine (Abingdon). 

2014;42(12):698-702. doi:10.1016/j.mpmed.2014.09.007 

2. Centers for Disease Control and Prevention. National Diabetes Statistics Report, 2020. 

Atlanta, GA: Centers for Disease Control and Prevention, U.S. Dept of Health and 

Human Services; 2020. 

3. Kautzky-Willer A, Harreiter J, Pacini G. Sex and Gender Differences in Risk, 

Pathophysiology and Complications of Type 2 Diabetes Mellitus. Endocr Rev. 

2016;37(3):278-316. doi:10.1210/er.2015-1137 

4. Zimmet P, Alberti KG, Magliano DJ, Bennett PH. Diabetes mellitus statistics on 

prevalence and mortality: facts and fallacies. Nat Rev Endocrinol. 2016;12(10):616-622. 

doi:10.1038/nrendo.2016.105 

5. Tao Z, Shi A, Zhao J. Epidemiological Perspectives of Diabetes. Cell Biochem Biophys. 

2015;73(1):181-185. doi:10.1007/s12013-015-0598-4 

6. Risk Factors for Type 2 Diabetes. Nih.gov. Accessed March 20, 2021. 

https://www.niddk.nih.gov/health-information/diabetes/overview/risk-factors-type-2-

diabetes 

7. Hill J, Nielsen M, Fox MH. Understanding the social factors that contribute to diabetes: a 

means to informing health care and social policies for the chronically ill. Perm J. 

2013;17(2):67-72. doi:10.7812/TPP/12-099 

8. Adler N, Stewart J, Cohen S, et al. Reaching for a healthier life: facts on socioeconomic 

status and health in the US [monograph on the Internet] Chicago, IL: John D and 



 31 

Catherine T MacArthur Foundation Research Network on Socioeconomic Status and 

Health; 2008 

9. Walker RJ, Strom Williams J, Egede LE. Influence of Race, Ethnicity and Social 

Determinants of Health on Diabetes Outcomes. Am J Med Sci. 2016;351(4):366-373. 

doi:10.1016/j.amjms.2016.01.008 

10. Pantell MS, Prather AA, Downing JM, Gordon NP, Adler NE. Association of Social and 

Behavioral Risk Factors With Earlier Onset of Adult Hypertension and Diabetes. JAMA 

Netw Open. 2019; 2(5): e193933. doi:10.1001/jamanetworkopen.2019.3933 

11. American Diabetes Association (2017). "Promoting Health and Reducing Disparities in 

Populations." Diabetes Care 40(Supplement 1): S6-S10. 

12. Branoff, J. D., et al. (2017). "A Retrospective Cross-sectional Analysis of Health 

Education Disparities in Patients With Diabetes Using Data From the National 

Ambulatory Medical Care Survey." The Diabetes Educator 43(1): 125-134. 

13. Canedo, J. R., et al. (2018). "Racial/Ethnic Disparities in Diabetes Quality of Care: the 

Role of Healthcare Access and Socioeconomic Status." Journal of racial and ethnic health 

disparities 5(1): 7-14. 

14. Caspard, H., et al. (2018). "Recent trends in the prevalence of type 2 diabetes and the 

association with abdominal obesity lead to growing health disparities in the USA: An 

analysis of the NHANES surveys from 1999 to 2014." Diabetes, Obesity and Metabolism 

20(3): 667-671. 

15. Carrasquillo, O., et al. (2017). "Effect of a Community Health Worker Intervention 

Among Latinos With Poorly Controlled Type 2 Diabetes: The Miami Healthy Heart 

Initiative Randomized Clinical Trial." JAMA Internal Medicine 177(7): 948-954. 



 32 

16. Noya, C. E., et al. "Shared Medical Appointments: An Innovative Model to Reduce 

Health Disparities Among Latinxs With Type-2 Diabetes." Western Journal of Nursing 

Research 0(0): 0193945919845677. 

17. Lutes, L. D., et al. (2017). "A Community Health Worker–Delivered Intervention in 

African American Women with Type 2 Diabetes: A 12-Month Randomized Trial." 

Obesity 25(8): 1329-1335. 

18. Jacklin, K. M., et al. (2017). "Health care experiences of Indigenous people living with 

type 2 diabetes in Canada." Canadian Medical Association Journal 189(3): E106-E112. 

19. Chard, S., et al. (2016). "Successful Aging Among African American Older Adults With 

Type 2 Diabetes." The Journals of Gerontology: Series B 72(2): 319-327. 

20. Nam S, Chesla C, Stotts NA, Kroon L, Janson SL. Barriers to diabetes management: 

patient and provider factors. Diabetes Res Clin Pract. 2011;93(1):1-9. 

doi:10.1016/j.diabres.2011.02.002 

21. Reusch JE, Manson JE. Management of Type 2 Diabetes in 2017: Getting to Goal. 

JAMA. 2017;317(10):1015-1016. doi:10.1001/jama.2017.0241 

22. Nyenwe EA, Jerkins TW, Umpierrez GE, Kitabchi AE. Management of type 2 diabetes: 

evolving strategies for the treatment of patients with type 2 diabetes. Metabolism. 

2011;60(1):1-23. doi:10.1016/j.metabol.2010.09.010 

23. Ranscombe P. How diabetes management is adapting amid the COVID-19 pandemic. 

Lancet Diabetes Endocrinol. 2020;8(7):571. doi:10.1016/S2213-8587(20)30181-9 

24. Who are the remaining uninsured, and why do they lack coverage? 

Commonwealthfund.org. Accessed March 20, 2021. 



 33 

https://www.commonwealthfund.org/publications/issue-briefs/2019/aug/who-are-

remaining-uninsured-and-why-do-they-lack-coverage 

25. Key facts about the uninsured population. Kff.org. Published November 6, 2020. 

Accessed March 20, 2021. https://www.kff.org/uninsured/issue-brief/key-facts-about-the-

uninsured-population/ 

26. Shaw K, Killeen M, Sullivan E, Bowman P. Disparities in Diabetes Self-management 

Education for Uninsured and Underinsured Adults. The Diabetes Educator. 

2011;37(6):813-819. doi:10.1177/0145721711424618 

27. McCurley, J. L., et al. (2017). "Diabetes Prevention in U.S. Hispanic Adults: A 

Systematic Review of Culturally Tailored Interventions." American Journal of Preventive 

Medicine 52(4): 519-529. 

28. Glasgow, R.E., Wagner, E.H., Kaplan, R.M. et al. If diabetes is a public health problem, 

why not treat it as one? A population-based approach to chronic illness. ann. behav. med. 

21, 159 (1999). https://doi.org/10.1007/BF02908297 

29. Ranscombe P. How diabetes management is adapting amid the COVID-19 pandemic. 

Lancet Diabetes Endocrinol. 2020;8(7):571. doi:10.1016/S2213-8587(20)30181-9 

30. Perreault L, Pan Q, Mather KJ, et al. Effect of regression from prediabetes to normal 

glucose regulation on long-term reduction in diabetes risk: results from the Diabetes 

Prevention Program Outcomes Study. Lancet. 2012;379(9833):2243-2251. 

doi:10.1016/S0140-6736(12)60525-X 

31. Salvia, M. G. (2017). "The Look AHEAD Trial: Translating Lessons Learned Into 

Clinical Practice and Further Study." Diabetes Spectrum 30(3): 166. 

https://www.kff.org/uninsured/issue-brief/key-facts-about-the-uninsured-population/
https://www.kff.org/uninsured/issue-brief/key-facts-about-the-uninsured-population/
https://doi.org/10.1177/0145721711424618
https://doi.org/10.1007/BF02908297


 34 

32. Kennedy BR, Mathis CC, Woods AK. African Americans and their distrust of the health 

care system: healthcare for diverse populations. J Cult Divers. 2007;14(2):56-60. 

33. Arvisais-Anhalt S, MacDougall M, Rosenthal M, Congelosi P, Farrell DF, Rosenbaum P. 

A Cross-Sectional Study Evaluating the Use of Free Clinics in Syracuse, NY: Patient 

Demographics and Barriers to Accessing Healthcare in Traditional Settings. J 

Community Health. 2018;43(6):1075-1084. doi:10.1007/s10900-018-0524-y 

34. Ju, Hsiao-Hui DNP, RN, FNP-BC Using telehealth for diabetes self-management in 

underserved populations, The Nurse Practitioner: November 2020 - Volume 45 - Issue 11 

- p 26-33 doi: 10.1097/01.NPR.0000718492.44183.87 

35. Appuswamy, A.V., Desimone, M.E. Managing Diabetes in Hard to Reach Populations: A 

Review of Telehealth Interventions. Curr Diab Rep 20, 28 (2020). 

https://doi.org/10.1007/s11892-020-01310-2 

36. Fitzner, K. and G. Moss (2012). "Telehealth—An Effective Delivery Method for 

Diabetes Self-Management Education?" Population Health Management 16(3): 169-177. 

37. Lenters-Westra E, Schindhelm RK, Bilo HJ, Groenier KH, Slingerland RJ. Differences in 

interpretation of haemoglobin A1c values among diabetes care professionals. Neth J 

Med. 2014;72(9):462-466. 

38. Sherwani SI, Khan HA, Ekhzaimy A, Masood A, Sakharkar MK. Significance of HbA1c 

Test in Diagnosis and Prognosis of Diabetic Patients. Biomark Insights. 2016;11:95-104. 

Published 2016 Jul 3. doi:10.4137/BMI.S38440 

39. Ortega G, Rodriguez JA, Maurer LR, et al. Telemedicine, COVID-19, and disparities: 

Policy implications. Health Policy Technol. 2020;9(3):368-371. 

doi:10.1016/j.hlpt.2020.08.001 


	Title Page
	Committee Page
	Abstract
	Table of Contents
	List of Tables
	1.0 Introduction
	1.1  Epidemiology of Type 2 Diabetes
	1.2 Social risk factors of Diabetes
	1.3 Management of Type 2 Diabetes
	1.3.1  Personal vs. Group Interventions
	1.3.2  Cultural Sensitivity in Diabetes Management Education
	1.3.3  Healthcare Provider Trust

	1.4 Screening for Type 2 Diabetes
	1.5 Telehealth Interventions in Underserved Populations
	1.6 Patients Likely to be Uninsured/Underinsured
	1.7 Birmingham Free Clinic
	1.8 Gaps in Knowledge
	1.9 Public Health Significance

	2.0 Objective
	3.0 Methods
	3.1 Grant-Funded Interventions for Chronic Disease Patients
	3.2 Pandemic Interventions for Chronic Disease Patients

	4.0 Results
	Table 1. Baseline Demographic Characteristics of Study Cohort (N=62)
	Table 2. Changes in HbA1c and Controlled Blood Pressure (N=44)

	5.0 Discussion
	5.1 Future directions

	Appendix A - Social Determinants of Health Screening Tool
	Bibliography

