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Abstract

This dissertation aimed to explore the barriers, facilitators, and user
preferences of digital health use for diabetes self-management among Black men
while also investigating clinicians’ perspectives of digital health use for clinical
decision making and management of diabetes. Chapter one contains an
introduction to digital health and diabetes management among Black men,
followed by gaps in the literature and aims addressed within this dissertation.
Chapter Two is a study designed to evaluate the barriers and facilitators to
digital health use for self-management of diabetes among Black men. Chapter
Three is a study intended to investigate desired design requirements for a
diabetes self-management app among Black men living with diabetes with Black
men as the key stakeholders. Chapter Four is a study constructed to evaluate
clinicians’ perspectives of the utility of patient generated health data to guide
clinical decision making and self-management of diabetes. Chapter five provides
an overall review of the dissertation, a discussion on the implications of the

research, study limitations, and directions for future research.
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1 Introduction
1.1 Background

Diabetes is a significant chronic health problem in the United States,
affecting 37.3 million Americans, or approximately 10% of the population (CDC,
2022). With a 60% increased prevalence and the seventh greatest cause of
mortality, diabetes has cost around $327 billion in medical costs and lost income
annually (Adu et al., 2019; CDC, 2022). In addition to costs, there are numerous
diabetes-related consequences for patients. If left uncontrolled, diabetes can
affect numerous body systems causing heart disease, renal disease, damage to
the neurological system, vision impairment and blindness, loss of hearing, poor
oral health, and death (ADA, 2019). According to the CDC (2022), people with
diabetes incur more than twice as many medical expenses as those without
diabetes. Additionally, diabetes disproportionately affects minority communities
such as Black individuals and those of Hispanic heritage (CDC, 2022).
Diabetes and Black Men

Diabetes is a serious health condition that impacts people of all races and
genders in the United States. However, research shows that Black men are
disproportionately affected by diabetes compared to other racial and gender

groups. According to the CDC (2022), the age-adjusted prevalence of diagnosed



diabetes among non-Hispanic Black adults is 13.2%, which is higher than the
prevalence among non-Hispanic White adults (7.5%) and Hispanic adults
(12.5%). In addition to a higher prevalence, Black men are twice as likely as
White men to experience diabetes-related complications, such as kidney disease,
amputations, and vision loss (CDC, 2020). The American Heart Association
(2022) reports that Black men with diabetes are at a greater risk of
hospitalization, end-stage renal disease, and mortality compared to non-Black
individuals with diabetes.

Despite efforts to reduce health disparities among Black men with
diabetes, diagnosis rates continue to increase. Diagnoses in this group climbed
160 percent from 1980 to 2020 (HHS.gov, 2021; CDC, 2022; Hurt et al., 2020).
There are several factors that contribute to the higher prevalence of diabetes
among Black men compared to all other racial and gender groups. The impact of
social determinants of health on the health outcomes of Black men with diabetes
cannot be ignored (Hill-Briggs et al., 2015; Powell et al., 2019; Hill-Briggs et al.,
2022). These determinants include socioeconomic status, physical environment,
food environment, healthcare, and social context, all of which have been
influenced by historical racism and discrimination (Hill-Briggs et al., 2022;

Ogunwole & Golden, 2021). At a broader level, there are disparities in the



circumstances in which Black Americans are “born, raised, reside, work, and age,
in contrast to those experienced by White Americans” (Hill-Briggs et al., 2022).
For example, the disparities in the circumstances that Black Americans
experience compared to White Americans, such as differences in living
conditions and housing situations, are an outcome of past US policies and
practices of segregating neighborhoods by race, redlining, zoning, and limiting
access (Eisenhauer, 2001; Rothstein, 2017; Ogunwole & Golden, 2021).

As a result, Black men are more likely to live in socioeconomically
disadvantaged neighborhoods with limited access to healthcare, healthy food
options, and opportunities for physical activity (Golden et al., 2017). This has
contributed to differences in food availability, environmental toxicity, and access
to healthcare for Black men (Eisenhauer, 2001; Rothstein, 2017; Ogunwole &
Golden, 2021). Research has shown that these persistent inequalities contribute to
the high prevalence of diabetes and related complications among Black men
(Hill-Briggs et al., 2022).

Black men also encounter more difficulties in managing diabetes
compared to non-Hispanic White men due to unequal access and delivery of
healthcare services as a result of clinician bias, lack of social support, long work

hours, and skepticism and cultural beliefs concerning the medical system as a



result of historical abuse from the medical system and research (Chlebowy et al.,
2010, 2013; Ricci-Cabello et al., 2013; Hawkins et al., 2022; Mayberry et al., 2021;
Rony et al., 2022). For example, cultural beliefs, such as the stigma surrounding
chronic illness in the Black community, can also impact diabetes self-
management among Black men (Owens et al., 2017). These factors, combined
with a lack of tailored diabetes self-management interventions, can make it
difficult for Black men to self-manage their diabetes effectively (Hill-Briggs et al.,
2016). Addressing the diabetes problem among Black men requires a multi-
faceted approach that considers the complex interplay of factors. These
challenges highlight the need for targeted interventions that address these
specific issues and promote diabetes management among Black men.
Digital Health and Diabetes Managament

Achieving optimal outcomes in diabetes requires stringent self-
management. The goal is to control blood glucose levels, which is one of the most
important factors in preventing complications associated with diabetes (ADA,
2019). Effective self-management involves multiple efforts including changing
one’s diet by reducing carbohydrate intake and increasing consumption of low-
glycemic foods, increasing physical activity, monitoring blood glucose levels at

suitable intervals, adhering to prescribed medication, and attending



appointments with healthcare providers (ADA, 2019). Self-management of
diabetes is a complex process that requires not only the motivation, knowledge,
and skill to improve one’s health effectively but also an adequate social support
system, often consisting of friends, family, and healthcare experts (Adu et al.,
2019).

The use of digital health has become increasingly popular for managing
diabetes and has shown a diverse range of self-management success. Current
digital health interventions aimed at managing diabetes include blood glucose
and insulin management mobile applications, wearable and continuous blood
glucose meters, automated text messaging interventions, health diaries or logs,
and virtual health coaching (Shan et al., 2019). These digital health tools monitor
blood glucose levels, calculate medicine dosages, monitor nutrition and exercise,
and provide educational opportunities. Previous studies indicate that they can
improve adherence to drug regimens, decrease weight, blood pressure, and
HbAlc levels, and increase physical activity (Ehrmann et al., 2022). Patients can
track their health data, learn self-care behaviors, and increase their health status
awareness with digital health tools (Villalobos et al., 2020). Furthermore,
systematic evaluations found that the usage of mobile applications has a positive

correlation with improved diabetes control and self-management (Ali et al., 2016;



Byambasuren et al., 2018; Dugas et al., 2020; Fortuin et al., 2016; Kebede &
Pischke, 2019; Mao et al., 2020; Marcolino et al., 2018).

There is evidence that use of mobile applications can reduce hemoglobin
Alc values by as much as 0.8% and 0.3% in individuals with type 1 and type 2
diabetes, respectively, compared to patients receiving standard care for their
condition (Kitsiou et al., 2017). In smartphone applications, also known as
“apps”, with only basic features, users are reminded of their glycemic targets
and supplied with patient education. In more extensive apps, users receive
customized education that automates diet, exercise, self-care, and monitoring
messages. These more extensive apps demonstrate a 0.7% decrease in HbAlc
levels after six months, as well as improved diets, foot care, and more regular
blood glucose monitoring among users (Nundy et al., 2014). Smartphones can act
as an indispensable link between blood glucose monitoring equipment, patients,
and healthcare professionals by offering seamless connectivity.

Blood glucose monitoring equipment, such as continuous glucose
monitoring (CGM) devices have become increasingly popular. CGM devices
measure glucose levels in the interstitial fluid using a small sensor inserted under
the skin, typically on the abdomen or arm (American Diabetes Association, 2019;

Hughes et al., 2023). These devices provide real-time display of blood glucose



readings, trends or deviations in glucose levels, and alerts for hyper- or hypo
glycemic events, allowing for prompt action to be taken (Rodbard, 2016;
American Diabetes Association, 2019). Furthermore, CGM provides insights into
how daily activities such as exercise, diet, and stress affect blood glucose levels,
which can help patients make informed decisions about their diabetes
management, leading to improved glycemic control and potentially reducing the
risk of complications (Smith et al., 2019).

CGM can also provide a more complete picture of glucose control than
traditional glucose monitoring methods, as it provides continuous glucose
readings throughout the day and night. Literature has found that the use of CGM
devices in people with diabetes led to improvements in glycemic control, a
reduction in the frequency and severity of hypoglycemic events, and an increase
in time spent in target blood glucose range (Maiorino et al., 2020; Kieu et al.,2022;
Ida et al., 2019). Overall, CGM devices have the potential to greatly benefit
people with diabetes by providing continuous glucose data and enabling
informed decision-making for self-management.

The Role of Clinicians
Clinicians, including physicians, nurse practitioners, and nurses, play a

crucial role in the integration of digital health tools into diabetes management.



They are responsible for recommending and prescribing appropriate digital
health tools to their patients and monitoring their use and effectiveness
(American Diabetes Association, 2019). Clinicians can also use digital health tools
to remotely monitor their patients” glucose levels, medication adherence, and
other health metrics, enabling them to provide timely feedback and adjust
treatment plans as needed (Shan, 2019; Sezgin et al., 2019). Moreover, digital
health tools can enhance patient-clinician communication, allowing for more
frequent and efficient exchanges that can improve patient outcomes (Qudah &
Luetsch, 2019). However, clinicians need to be knowledgeable about the various
digital health tools available and understand how they can be used to benefit
their patients effectively. They also need to be aware of the potential limitations
and drawbacks of these tools to ensure that they are being used appropriately.
Therefore, continuing education and training are necessary to equip clinicians
with the skills and knowledge required to incorporate digital health tools into
diabetes management successfully (American Diabetes Association, 2019).

In terms of diabetes management, mobile health applications and other
updated healthcare modalities provide substantial time and cost savings
opportunities. Evidence suggests that digital health applications and

telemedicine reduce the time clinicians spend with patients in the office, decrease



patient commute times to appointments, decrease patient waiting times to see a
physician, and reduce time off from work for adults with diabetes and their
caregivers (Ashrafzadeh & Hamdy, 2019). Additionally, the utilization of patient-
generated health data (PGHD) by digital health applications has the potential to
transform and direct clinical care (Shaw, 2020). More specifically, PGHD is
anticipated to contribute to the prevention, monitoring, and treatment of
diabetes in various groups (Bode et al., 2021). Moreover, digital health can
significantly improve the individualization of clinical decision-making in order
to enhance diabetic self-management and health outcomes. Future success in
expanding the use of diabetes management tools depends not just on user
adoption but also on clinician support.

One study demonstrated that clinicians considered PGHD useful for
assessing self-care, barriers such as cost, self-efficacy, and patient awareness of
diabetes, as well as self-care assessments (Doyle-Delgado & Chamberlain, 2020).
This information is helpful for scheduling patient appointments and determining
which components of patient education will be most beneficial for specific
patients. In circumstances when patient-provider communication was not
excellent, the data generated by digital apps were still valuable (Doyle-Delgado

& Chamberlain, 2020).



1.2 Digital Health and Diabetes Management Research among Black Men
Digital health presents a unique opportunity to engage Black men with
diabetes in an unprecedented manner. Given that 99% of all Black Americans
own a cell phone and 83 percent have a smartphone, digital health can be a good
solution for Black men with diabetes because it can provide a convenient and
accessible way to manage their health (Pew Research Center, 2021). As discussed
earlier, Black men face obstacles in managing their diabetes, such as lack of
access to care, social and cultural barriers, and competing demands (Hawkins,
2019; Hurt et al., 2020). Digital health tools, such as mobile applications and
CGM devices, can help overcome some of these barriers by providing real-time
access to health data, personalized feedback, and educational resources
(American Diabetes Association, 2019). Digital health interventions have the
ability to be tailored to meet the specific needs and preferences of certain
populations, like Black men with diabetes, which can help address the unique
health challenges and disparities present. Additionally, digital health
interventions have the potential to overcome geographic barriers and provide
access to health information and resources that may not be available in
traditional healthcare settings to Black men (Grande & Sherman, 2018). While

research has shown that digital health technologies are a useful, effective, and
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affordable, opportunity to promote diabetes related management, there is a lack
of targeted and tailored research being conducted among Black men (Hawkins,
2019).

To make digital health applications more acceptable and effective, it is
suggested that the features be customized to the user’s cultural background and
values (Donnelly, 2020). Cultural tailoring ensures the perspectives of a
population are respected and adequately addressed within the intervention
design (Ruiz et al., 2018). It is especially important to respect cultural sensitivity
when developing digital health interventions for Black men because the factors
associated with effective diabetes self-management are likely to be unique and
different from men from other racial groups and women in general (Jack et al.,
2010; Hurt et al., 2015). Culturally tailored interventions that consider the social
and cultural contexts in which individuals live and can help address these
barriers by providing relevant and meaningful health information and resources
(Ruiz et al.,, 2018). By tailoring digital health interventions to the specific needs
and preferences of black men, these interventions can be more effective in
promoting positive health outcomes and reducing health disparities. One study

demonstrated that if mobile health technology is integrated with physical
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activity and culturally appropriate discussions and care, the self-management of
diabetes in Black men improve (Carthron et al., 2021; Hawkins et al., 2022).
Given disparities in diabetes outcomes and noted barriers to self-
management, it is crucial to solicit Black men’s input to effectively inform
research and development of tailored digital health technologies designed to
reduce healthcare disparities. Research is currently not adequately addressing
the unique experiences and viewpoints of Black men with diabetes, as there is an
extreme lack of research that incorporate their perspectives. Black men have only
compromised an average of 15% of sample sizes in diabetes research in general
on non-Hispanic Black men and women in the last 20 years (Newton et al., 2015;
Hawkins, 2019; Sherman et al., 2017; Jack et al., 2010). The number is even lower
for studies involving use of digital health for diabetes management. Insufficient
attention has been centered on the recruitment and engagement of Black men in
diabetes research (Hawkins, 2019; Hurt et al., 2020, Jack et al., 2010). The
corresponding lack of work on the development of diabetes self-management
strategies which address the barriers uniquely faced by Black men contributes to
an extreme gap in the research literature (Hawkins, 2019; Sherman et al., 2017;

Jack et al., 2010). Thus, these healthcare disparities can only be mediated by
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engaging Black men in diabetes research and in the development of digital health
intervention for diabetes management.

While digital health holds great promise to facilitate diabetes self-
management and care, data are lacking to inform the development and testing of
digital health solutions tailored to Black men with diabetes. There is a critical
need to better engage Black men with diabetes as key stakeholders in research to
assess their unique needs to inform the development and testing of tailored
applications to help mitigate these existing racial disparities in diabetes
outcomes.

1.3 Dissertation Organization and Aims
The current dissertation consists of three manuscripts that cover three

chapters (see Table 1).
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Table 1: Organization of Chapters, Manuscript Titles and Aims

Chapter Title Aim
Two Barriers and Facilitators to Using 1. To evaluate the barriers and
Digital Health to Self-Manage Diabetes: facilitators to digital health use
A Qualitative Study of Black Men’s for self-management of diabetes
Perspectives among Black men
Three Desired mHealth App Features to 2. Toinvestigate design
Facilitate Self-Management among requirements for a diabetes self-
Black Men with Diabetes: A Qualitative management app for Black men
Study
Four Clinicians” Perceptions of using Patient 3. To explore clinicians’
Generated Health Data to Guide perspectives of the utility of
Clinical Decision Making and patient generated health data to
Management of Diabetes guide clinical decision making
and self-management of
diabetes

This dissertation aimed to explore the barriers, facilitators, and user
preferences of digital health use for diabetes self-management among Black men
while also investigating clinicians” perspectives of digital health use for clinical
decision making and management of diabetes.

The qualitative study described in Chapter Two aimed to evaluate the
barriers and facilitators to digital health use for self-management of diabetes
among Black men. Participants were also invited to describe cultural factors that
influence their use of digital health for diabetes management in order to provide

further insight and knowledge about their desired digital health solutions.
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Qualitative semi-structured interviews with were conducted among 20 Black
men living with diabetes in the United States.

The same interviews and cohort were used for the qualitative study
described in Chapter Three which aimed to investigate desired design
requirements for a diabetes self-management app among Black men living with
diabetes with Black men as the key stakeholders.

The qualitative study described in Chapter Four aimed to evaluate
clinicians’ perspectives of the utility of patient generated health data to guide
clinical decision making and self-management of diabetes. Qualitative semi-
structured interviews with were conducted among a diverse group of 21
healthcare professionals, including physicians, nurse practitioners, diabetes
educators and registered nurses at an academic health center in the Southeastern
United States.

Study data were analyzed using conventional content analysis, which
allowed the results to be developed directly from the data, which is preferable
for areas where there are few previous studies focusing on the phenomenon or
when research in is the area is fragmented (Elo & Kyngas, 2008; Hsieh &

Shannon, 2005).
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Chapter five provides an overall summary of the dissertation, a discussion
on the implications of the research, identifies study limitations, and offers
recommendations for future research. Together these chapters provide insights
into various factors affecting the adoption and utilization of digital health
technologies for diabetes self-management among Black men, including barriers,
facilitators, and user preferences as well as the perspectives of clinicians on the

use of digital health for clinical decision making and managing diabetes.
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2 Barriers and Facilitators to Using Digital Health to Self-Manage Diabetes:
A Qualitative Study of Black Men’s Perspectives

2.1 Introduction

Diabetes is a chronic disease that affects millions of people worldwide,
with Black men being at a higher risk of developing the condition (ADA, 2022;
CDC, 2022). While diabetes ranks seventh among the leading causes of death in
the US, it is the sixth leading cause of death among Black men (ADA, 2022; CDC,
2022). Furthermore, Black men are three times more likely to be hospitalized for
diabetes-related complications, to require amputation of a foot or leg due to
diabetes, and to develop end-stage renal disease compared to non-Hispanic
White men (CDC, 2022).

Despite efforts to decrease health disparities among Black men with
diabetes, there has been an increase in diagnoses by 160% between 1980 and 2020
(HHS.gov, 2021; CDC, 2022; Hurt et al., 2020). The higher prevalence of diabetes
among Black men compared to other racial and gender groups is largely
attributed to social determinants of health such as socioeconomic status, physical
environment, food environment, healthcare, and social context (Hill-Briggs et al.,
2015). These determinants are influenced by historical racism and discrimination,
leading to disparities in living conditions and housing situations for Black

Americans (Eisenhauer, 2001; Rothstein, 2017; Ogunwole & Golden, 2021). As a
17



result, Black men are more likely to reside in disadvantaged neighborhoods with
limited access to healthcare, healthy food options, and physical activity
opportunities, which are factors that contribute to the high prevalence of diabetes
and its complications among Black men (Hill-Briggs et al., 2015; Hill-Briggs et al.,
2022; Golden et al., 2017).

Assari et al. (2017) state that the scientific evidence linking racial
discrimination to poor health and health management (e.g., psychological and
physiological stress responses, unhealthy coping behaviors, lower healthcare
utilization) is overwhelming. Diabetes management requires frequent
interactions with the healthcare sector; therefore, healthcare discrimination can
have a significant negative impact on health and outcomes. Evidence suggests an
association between perceived healthcare discrimination and the risk for
receiving fewer hemoglobin Alc (HbAlc) tests and eye exams, lower quality
health care, and poor patient-provider communication, all of which can lead to
poorer diabetes-related outcomes (Assari et al., 2017; Piette et al., 2006; Ryan et
al., 2008; Trivedi & Ayanian, 2006). These concerning statistics highlight the
urgency to developing and implementing strategies aimed at reducing health

disparities among Black men with diabetes.
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It's important to note that diabetes is a complex health condition that
requires stringent self-management, individualized care, and treatment (ADA,
2022). Effective self-management of diabetes involves various measures, such as
making changes to one’s diet by reducing carbohydrate intake and increasing
low-glycemic food consumption, engaging in physical activity, monitoring blood
glucose levels, taking prescribed medications, and attending follow-up care
appointments with healthcare providers (ADA, 2022). Given that Black men face
multiple barriers to proper diabetes management including lower social support,
more negative patient-provider relationships, and the prohibitive cost of care,
compared to other racial and gender groups, it is understandable that they tend
to have worse diabetes-related health outcomes (Hawkins et al., 2022).

As diabetes continues to be a widespread health issue, many are turning
to digital health interventions for managing their condition. These interventions
come in various forms such as blood glucose and insulin management mobile
applications, wearable and continuous blood glucose meters, automated text
messaging interventions, health diaries or logs, and virtual health coaching (Shan
et al., 2019). Through these devices, patients are able to monitor their blood
glucose levels, calculate medicine dosages, track their nutrition and exercise, and

access educational resources. Previous studies have shown that digital health
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tools have improved drug regimen adherence, decreased weight, blood pressure,
and HbAlc levels, and increased physical activity among end users (Ehrmann et
al., 2022). They also enable patients to track their health data, learn self-care
behaviors, and increase their health status awareness (Villalobos et al., 2020).
Multiple systematic reviews have found a positive correlation between the use of
mobile applications and improved diabetes control and self-management (Ali et
al., 2016; Byambasuren et al., 2018; Dugas et al., 2020; Kebede & Pischke, 2019;
Mao et al., 2020; Marcolino et al., 2018).

Multiple studies have demonstrated the positive effects of digital
applications on personal behavior changes related to diabetes self-management,
such as adherence to a low-glycemic diet, an increase in physical activity, and
appropriate blood glucose monitoring; further, the literature suggests digital
health applications have broader effects such as reduced geographical
disparities, and lowered costs associated with diabetes care due to improved
health outcomes. (Azelton et al., 2021; Boussageon et al., 2017; van Ommen et al.,
2017). For example, the use of mobile applications in diabetes management has
been found to significantly reduce HbAlc values by up to 0.8% and 0.3% in
patients with type 1 and type 2 diabetes, respectively, compared to standard care

(Kitsiou et al., 2017). Another study found that various features such as
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reminders for glycemic targets, patient education and automated alerts for diet,
exercise, and self-care, resulted in a 0.7% decrease in HbAlc levels after six
months (Nundy et al., 2014). Furthermore, smartphones offer seamless
connectivity between blood glucose monitoring equipment, patients, and
healthcare professionals, making them an indispensable tool in diabetes
management (Shaw, 2019).

Continuous glucose monitoring (CGM) devices have revolutionized blood
glucose monitoring in recent years. These devices offer real-time glucose
measurements using a small sensor inserted under the skin, usually in the arm or
abdomen (American Diabetes Association, 2019; Hughes et al., 2023). Not only
do they provide immediate feedback on glucose levels and alert users to any
hyper- or hypo-glycemic events, but they also offer insights into how daily
activities like diet, stress, and exercise affect blood sugar levels (Rodbard, 2016;
American Diabetes Association, 2019). By providing continuous glucose readings
throughout the day and night, CGM devices offer a more complete picture of
glucose control than traditional monitoring methods (Smith et al., 2019).
Literature has shown that CGM use can lead to better glycemic control, fewer

hypoglycemic events, and an increase in the amount of time spent within target
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glucose ranges making them a valuable tool for diabetes self-management
(Maiorino et al., 2020; Kieu et al.,2022; Ida et al., 2019).

As discussed earlier, Black men face several multiple obstacles in
managing their diabetes, such as lack of access to care and systematic racism
(Hawkins, 2019; Hurt et al., 2020). However, digital health tools, such as mobile
applications and CGM devices, offer a unique opportunity to overcome these
barriers. With 99% of Black Americans owning a cell phone and 83% having a
smartphone, digital health presents a convenient and accessible solution for
Black men with diabetes (Pew Research Center, 2021). By providing real-time
access to health data, personalized feedback, and tailored educational resources,
digital health can empower Black men with diabetes to take control of their
health and improve their overall well-being in a way that may not be available in
traditional healthcare settings for Black men (American Diabetes Association,
2019; Grande & Sherman, 2018). However, there is a lack of targeted and tailored
research being conducted among Black men, despite the potential benefits of
digital health technologies in promoting diabetes management (Hawkins, 2019).

Bridging healthcare disparities requires tailored digital health
technologies that meet the needs and preferences of Black men with diabetes.

Despite the need for research focused on capturing the perspectives of Black men
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with diabetes, there is a significant lack of targeted research being conducted,
with Black men accounting for only an average of 15% of sample sizes in diabetes
research in the last 20 years (Newton et al., 2015; Hawkins, 2019; Sherman et al.,
2017; Jack et al., 2010). This number is even lower for studies on digital health for
diabetes management (Hawkins, 2019; Hurt et al., 2020). The limited engagement
of Black men in diabetes research has led to an extensive gap in the literature on
diabetes self-management strategies that address the self-management barriers
unique to this population (Hawkins, 2019; Hurt et al., 2020, Jack et al., 2010).
Thus, to mitigate these disparities, it is imperative to involve Black men in
diabetes research and collaborate on the development of tailored digital health
interventions.

Digital health technologies have the potential to revolutionize diabetes
management for Black men, but currently, there is a dearth of information to
inform their development and implementation. To effectively address the racial
disparities that exist in diabetes outcomes, it is essential to engage Black men
with diabetes as active participants in research to identify their unique barriers
and facilitators, which can then be used to create tailored digital health solutions

and can ultimately lead to more equitable healthcare outcomes.
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2.2 Methods
Study Design, Sample, and Setting

A qualitative descriptive design was utilized to gain a deeper
understanding of participants’ perspectives, a technique appropriate to use for
insufficiently studied issues (Sandelowski, 2010). Such an approach is necessary
and appropriate to find the who, what, and where of events or experiences and
elicit participant perspectives on a poorly understood topic (Kim et al, 2017). As
little is known about Black men’s personal motives, individual subtleties, or
specific criteria that could potentially influence their use of a digital application
for efficient self-management of diabetes, it was determined that a qualitative
descriptive study design would be most beneficial.

The sample population comprised self-identified African American or
Black men, who were at least 18 years old, residing in the United States, with a
diagnosis of Type 1 or Type 2 diabetes. To be eligible, participants had to own a
smartphone and be able to read and speak English at a functional level. The
exclusion criterion for this study was not having been instructed by a healthcare
practitioner to check blood glucose levels at least once per week.

Participants were recruited through convenience methods, recruiting

participants by posting an IRB approved flyer on social media and community-
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based websites such as LinkedIn, Facebook, Instagram, and Craigslist. Each
participant was compensated $45 via a digital gift card for their time.
Ethical Considerations

Duke Health Institutional Review Board (IRB) provided study approval.
Informed written consent was obtained after participants were provided with
information about the study’s purpose, an overview of participation, and what
they could expect throughout the process. Participants were advised of the
voluntary nature of the study, the risks and benefits associated with
participation, and the methods by which confidentiality would be maintained
(Manti & Licari, 2018).
2.3 Data Collection

Five members constituted the research team. The lead author and two
coauthors were African American; the other two coauthors were Latina and
Caucasian, respectively. The second author is a qualitative expert. Semi-
structured interviews were conducted between April and December 2021 by the
lead investigator, who was trained in qualitative research methods and whose
social and racial identification closely matched the cultural background of the
participants. A semi-structured interview guide was created and piloted prior to

use with participants. Interviews were conducted via Zoom online video

25



conferencing (San Jose, CA). Interview length ranged from 25 to 95 (average of
60) minutes, and the recorded interviews were then transcribed. The researcher
took notes regarding general impressions and early evaluations of each
interview. Data on demographic variables such as race, ethnicity, gender, age,
educational attainment, and current health insurance coverage were collected
prior to the interview via an online survey.
2.4 Data Analysis

Conventional content analysis involves three phases, preparation,
organization, and reporting, as identified by Elo and Kyngas (2008). The
preparation phase began with the removal of personal identifiers from the
transcripts and assigning study ID numbers to each. Thereafter, the transcripts
were uploaded into NVivo software (QSR International, 2012) to facilitate the
analysis. In this phase, the first author embarked on data exploration, which
included reading and re-reading all transcripts to develop a familiarity with the
content and establish a general sense of emergent topics (Graneheim &
Lundman, 2004; Miles et al., 1994). Throughout the data exploration process,
memos were drafted to document impressions, thoughts, initial assessments, and

analytical procedures.
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The organization phase of the traditional content analysis method began
with the identification of meaning units (Hsieh & Shannon, 2005). This entailed
highlighting exact phrases or sentences that best captured the critical concepts or
ideas surrounding patient-generated health data and diabetes management. To
make sense of the data, these meaning units were labeled with codes that
described their contents, and then sorted into categories based on similarities
(Hsieh & Shannon, 2005). The categories were further grouped into higher order
themes, in accordance with qualitative recommendations (Elo & Kyngas, 2008).
Finally, quotations were extracted from the data to exemplify each code and
category and compiled in a codebook.

The coding process for this study began with the first author coding each
interview independently. The completed codes were then reviewed with
corresponding data by the second author for coding confirmation. Next, the
second author reviewed 30% of the data independently, in accordance with
established practices (Morse, 2015). The authors then engaged in discussions to
achieve consensus in coding and categorization, resolving any discrepancies that
arose. Data analysis was continued until saturation was reached, indicating that
no new or relevant information could be identified (Morse, 2015). The detailed

findings are reported below.
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Rigor

Maintaining scientific rigor in data collection and analysis required us to
adhere to the four principles of trustworthiness: confirmability, dependability,
credibility, and transferability (Lincoln & Guba, 1985; Cope, 2014; Morse, 2015).
Confirmability was ensured by providing rich and thorough descriptions of the
study findings, along with quote exemplars (Elo & Kyngas, 2008). Dependability
was maintained by using a codebook and coding checks to ensure consistency in
study processes across researchers and settings (Elo & Kyngas, 2008; Hsieh &
Shannon, 2005). Any coding disagreements were resolved through discussion.
Credibility was ensured by providing detailed descriptions of the phenomenon,
supported by exemplar quotes (Elo & Kyngas, 2008; Hsieh & Shannon, 2005).
Lastly, we enhanced the transferability of our research findings by providing rich
descriptions in the data to facilitate comparisons with other contexts (Elo &
Kyngas, 2008; Hsieh & Shannon, 2005). The strategies are listed in detail in Table

2.
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Table 2: Scientific Rigor Strategies

Principle of Trustworthiness

Strategy Used

Credibility

Confirmability

Dependability

Transferability

Credibility was established by combining elaborate,
thorough descriptions of the phenomenon with
illustrative quotations.

Confirmability was achieved through the maintenance
of an audit trail and the provision of rich, detailed
descriptions of the study's findings with quotation
exemplars describing the needed app components.

A codebook and coding checks were used to guarantee
that the study procedures were uniform between
researchers and venues.

Detailed data descriptions boosted the transferability
of the research findings by facilitating comparisons
with various contexts.

2.5 Results

Participants (N = 20) were Black or African American men with a mean

age of 44, of whom 60% had been diagnosed with Type 1 diabetes and the

remaining 40% with Type 2 diabetes. Twenty-two percent had a high school

diploma or equivalent, 20% had some college, 36% had a bachelor’s degree, and

22% had a master’s degree (See Table 3).
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Table 3: Participant Demographics

Demographic Items M Range
Age 44 (25-70)
n %
Diabetes Type
Type 1 12 60%
Type 2 8 40%
Education
High School Diploma or GED 5 25%
Some College 4 20%
Bachelor’s Degree 7 35%
Graduate Degree 4 20%
Income
Prefer Not to Say 5 25%
Less than $25,000 2 10%
$25,000 - $49,999 3 15%
$50,000 - $99,999 7 35%
$100,000 - $149,999 1 5%
$150,000 - $199,999 1 5%
More than $200,000 1 5%

The analysis revealed that three major themes emerged from the data: (a)
usefulness of technology, (b) addressing accessibility, (c) support from provider.
Themes were divided into subthemes to provide a detailed overview of the topic

being studied (see Figure 1).
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Factors Impacting Digital Health Use Among Black Men with Diabetes

Theme 1: Theme 2: Theme 3:
Usefulness of Technology Addressing Accessibility Provider Support
Subthemes: Subthemes: Subthemes:
> Poor qsabll!ty JUN Lack of Accessibility JuN Lgck of appropriate
* device validity « lack of awareness diabetes knowledge
* poor adhesion and « high cost of devices « lack of knowledge
painful removal - data privacy and data « implicit bias
* size of devices fragmentation
+ alarm fatigue
Subthemes: Subthemes: Subthemes:
Benefits of continuous Ease of accessibility Encouraging use of
glucose monitoring * interoperability digital health
& - real time monitoring e ° access toinformation & - recommending the
and visualization of * insurance coverage use of tech
blood glucose levels
 customizable alarms

Figure 1: Factors Impacting use of Health Technology to Manage Diabetes
among Black Men

Usefulness of Technology

The theme usefulness of technology describes the preference for
continuous glucose monitoring as well as challenges with using mobile health
apps as either barriers or facilitators for self-management of diabetes. The
subthemes included a) benefits of continuous glucose monitoring and b)
challenges with usability.
Challenges with Usability

The attributes of diabetes technologies that limited its use among the

participants included device validity, poor adhesion and painful removal, size of
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devices, and alarm fatigue. Concerns about device validity arose when the
participants found that the CGM readings were often inconsistent with finger
stick blood tests. Not having an accurate picture of the blood glucose levels made
the participants feel insecure and sometimes resulted in treatment errors. One
participant noted,
I think a lot of times these devices may not be as accurate as they could be,
and that can be frustrating because if CGM says that [blood glucose is]
150, and you check it and it’s 200 and going up, that can be frustrating.
That can be detrimental because you never know what situation you can
be in. (Participant 7)
Such experiences affected the participants’ level of trust and reliance on CGM
readings, often leading them to perform confirmatory fingerstick tests. Having to
use CGM and fingerstick tests was a frustrating experience. As one participant
expressed,
When I started using FreeStyle Libre, my readings were super high and
then ... super low... I was giving myself extra medicine for the wrong
blood sugars, and I was pricking my finger. I'm like, “What’s the point of
me having this CGM?” I keep pricking my finger. There’s no point.

(Participant 8)
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As a cautionary measure, the participants made purchasing decisions
about diabetes devices based on product reviews and other people’s experiences
with the apps. One participant noted, “There’s not a whole lot out there that’s
like straight up 100% accurate . . . so you just really have to do your homework
and read reviews and ask . . . other people that may be using it.” (Participant 14)

The second usability barrier that participants discussed was poor
adhesion and painful removal of the continuous glucose monitoring device. The
participants noted that they experienced challenges with keeping the CGM in
place because it came off easily during everyday activities such as “leaning on a
couch,” “working out,” “bumping into a door,” or coming into contact with
water. Participants described these experiences as “frustrating,” “horrifying,”
and “annoying” because once dislodged, the CGM could not be put back in
place, and one had to restart the glucose monitoring process. To cope, the
participants invested in super adhesives to keep the sensors in place. One
participant said,

The one thing I don’t like about the FreeStyle is that it goes on the back of

your upper arm, which is fine and everything until you bump into the

door, and it rips off, and you can’t put it back. So, when I put it on, I
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actually have this other clear sticker thing that . . . goes over it, so it keeps
it in place for that 14 days. (Participant 6)
The pain associated with removing the continuous glucose monitoring sensors
from the back of the upper arm was uncomfortable and discouraged some
participants from using certain brands. The participants preferred sensors like
the G6 that provided options for a less “invasive” site of application.
The bad part is taking the thing off. It’s like ripping a band-aid off . . .
pulling every little fricking hair from around your arm, and so it’s very
uncomfortable. So I would want [the sensor] to be in a place that’s a lot
less invasive, and I think that’s the reason why the G6 interests me so
much, because it goes on your belly. (Participant 19)
Participants experienced a buildup of scar tissue from the CGM, insulin pump,
and some smartwatch bands. One participant shared that “the scar tissue that
builds up from insulin pumps and CGMs sucks.” (Participant 9) Others noted
that scarring from the CGM was a concern: “From what I've heard, it can cause
scarring.” (Participant 4)
The third usability barrier that participants shared was concern about the
size of the continuous glucose monitoring device. Some participants felt insecure

because the devices were visible and drew attention from peers. They were also
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concerned that they would be seen as different. One participant explained, “I
was just creeped out by the CGM because I already had someone call me and tell
me like, “‘Oh my gosh, you're like a cyborg because you have that huge tech
equipment attached to you.” I was like, ‘I'm a cyborg? Oh no, no I'm not.””
(Participant 17)

Although the general feeling was that manufacturers should design smaller
devices to make them less noticeable, participants with larger body sizes felt that
the insulin pump was already too small to hold adequate insulin for their
treatment needs and were concerned about constantly refilling the pump. As one

participant explained,

I use a lot of insulin. I'm overweight, so I use quite a bit, and . . . having to
change a reservoir literally in the middle of the day to keep getting insulin

.. . it’s not something I really want to fuss with right now. (Participant 13)
Some participants were hesitant to use the CGM and the insulin pump because
the devices were attached to the body all the time; although they acknowledged
that the devices did not interfere with their day-to-day activities, they found the
tubing and the risk of kinks too cumbersome. Comments included “One of the
hesitations of Dexcom, it’s just there’s literally something plugged into you at all
times. It doesn’t get in the way, but . .. I don’t want to risk it.” (Participant 4)

“[The insulin pump] is a big contraption, like the hose and the kinks. . .I just
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don’t know if I'm ready for it and having something give me insulin.”
(Participant 13)

The fourth barrier participants discussed was alarm fatigue. Participants
found frequent and/or false alarms irritating and stressful. The alerts were not
always necessary as some participants could instinctively feel when their blood
glucose levels were either low or high. However, the on-and-off alarm function
was out of their control.

For the most part, you can feel how your body is. You can feel when it’s
low, feel when it’s high, for the most part. So, the alerts . . . it’s like you
telling me what I already know, and I can’t turn you off, and it’s no way to
get rid of you, so I wish you’d just stop. (Participant 9)
Benefits of Continuous Glucose Monitoring
The subtheme “benefits of glucose monitoring,” participants described the
belief that continuous glucose monitoring (CGM) devices were superior to
glucose meters. They discussed the improved features of CGMs that motivated
them to adopt CGMs over glucose meters, including real-time monitoring and
visualization of blood glucose levels and customizable alarms.
The first facilitator participants shared to using a CGM was real-time

monitoring and visualization of blood glucose levels. Continuous monitoring of
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blood glucose levels, the automatic logging feature, and visualization of patterns
and trends in blood glucose levels were some of the key features of CGMs that
encouraged the study participants to switch from glucose meters. Glucose meters
measured blood glucose levels at a single moment in time, making participants
“feel . . . blind to what was going on.” (Participant 9) Conversely, CGMs
monitored blood glucose levels continuously, enabling the participants to gain a
clear picture at any particular time and between different data points. One
participant noted,

Your “time in range’ matters more than what’s your blood glucose at any

given moment, because if I'm checking my blood sugarand ...I'm a

hundred, and . . . I'm a hundred two hours after [that], . .. that's great, but

what's going on between [those] two hours? Ultimately, you want to be

consistent. (Participant 7)

When using glucose meters, participants kept a manual record of their
blood glucose levels. Manual logging was a taxing and time-consuming process
which provided limited information. On the other hand, CGM automatically
created a record of blood glucose levels. This reduced the amount of work and
time spent on taking measurements and provided detailed information useful for

making informed decisions about self-management practices.
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The CGM lasts for 14 days, so you can get that data and make better
adjustments to your lifestyle. That’s just been a lot simpler than pricking
my finger and writing it down. . . . Some days I work 9 to 11 hours . . . I
don’t really have time to do all of that, so I kind of need those readings to
be instant to be able to go through my day and have the least amount of
friction as possible. (Participant 12)
CGM presented data in simple charts and graphs, allowing participants to
observe trends in blood glucose with physical activity, diet, emotions, and sleep,
and helped them to make necessary modifications to keep their blood glucose
within the target range.
When I'm exercising, I can check my glucose levels right in the instant. . . .
So it’s helped [me] to make adjustments to my workout. Like some
workouts, my glucose levels spike, and then some workouts, they go
down. So, I have to make adjustments for that. (Participant 12)
I know that when I wake up in the morning, my glucose levels are
usually high... making proper adjustments at night, maybe not eating so
much carbs before bed, or stop eating at a certain time before bed has

helped with that. (Participant 8)
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One participant commented, “If you're mad or if something pisses you off really,
really quickly, your blood sugar will shoot up, like instantly. That’s kind of just
how it happens.” (Participant 9)

Analysis of the patterns and trends provided useful insights that enabled
the participants to predict insulin dosage requirements and behavior
modification in similar scenarios.

You get to where you have all of this data coming at you, [and] you're

able to apply that data in different situations. So, for instance, I know after

I eat a pizza, two hours later my blood sugar’s going to start rising. So, I

know the next time I eat pizza to do an extra bolus, maybe like an hour or

two later. (Participant 19)

The participants strongly felt that continuously monitoring blood glucose and
identifying the contributing factors using data from the CGM contributed to
improved self-management practices and, eventually, to improved clinical
outcomes. One participant explained,

My Alc is going down four or five points solely because of the CGM. Like

it’s not anything I've done personally. My diet’s still the same, but because

of the Dexcom, my Alc is like 6.7 now. It used to be like a nine.

(Participant 9)
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The last facilitator that participants mentioned was customizable alarms.
Customizable built-in alarms helped the participants become aware of critical
blood glucose levels and prompted them to make the necessary insulin dosage
adjustments. Knowing that they would receive alerts provided a sense of
security, particularly when sleeping at night.

There’s a lot of alarms before you get too low. . . . I'm a heavy sleeper. At

times it woke me up, and I was able to catch it. So that eliminates a lot of

tear that I had with sleeping at night with Type I diabetes because I was
on the side of caution before, you know, [by] having pump and CGM.

(Participant 1)

The alarm feature also helped some participants to set a regular exercise
schedule.

The alarm tells me to get up and walk or get up and stretch...I have a set

where it tells me every hour to get up and walk and stretch . . . and that

helps me get out of the mode of just being sedentary and just sitting

around. So, that has been very beneficial. (Participant 5)

Addressing Accessibility
The theme addressing accessibility describes participants’ what made it easier

or harder for participants to access and use digital health to manage their
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diabetes. The subthemes included a) accessibility issues and b) ease of
accessibility.
Lack of Accessibility

The subtheme “lack of accessibility” describes the issues participants had
around using digital health to manage their diabetes including lack of awareness
and high cost of devices. Participants also discussed concerns around data
privacy and data fragmentation.

Participants discussed lack of awareness, which pertains to a lack of up-to-
date information about diabetes technology options from healthcare providers
and device manufacturing companies which delayed participants” adoption of
the technology and made it challenging for them to set up and use the devices.
Most of the participants reported that their healthcare providers did not provide
them with information or recommendations for credible information sources
about diabetes technology. Their first encounter with the technology was
through interaction with other users, years after their initial diagnosis.

I went to the diabetic camp as a counselor, and I'm walking around. That

was my first time seeing somebody with a CGM, and I'm asking them,

“Hey, what is that like?” At that point, I've had diabetes for like 15 years,

and I didn’t really know what exactly it was. (Participant 9)
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The providers did not conduct product demonstrations to guide patients on how
to handle, read and interpret readings on devices, nor did they provide
recommendations for reliable sources of information. One participant shared that
“When I was growing up, doctors would always say, ‘Get an insulin pump,” but
no doctor ever showed me the insulin pump.” (Participant 8)

Participants found that device manufacturing websites lacked useful
information on how to set up and use the devices. The pages were focused on
advertising and selling:

Company pages are just trying to sell you stuff. How I know is that you . .

. tell me certain things will happen, and then [they don’t]. . . . For example,

I wanted to buy a smartwatch. I got home, and then it won’t work with

the Dexcom app. . . . I kinda lost trust in them a little bit. (Participant 17)

Some participants struggled to obtain insurance due to a lack of
information. The lack of health insurance limited access to diabetes devices. One
participant explained,

I'm self-employed, so I don’t have insurance like an employer per se, so I

had to figure out how to navigate insurance through the marketplace. . . .

If I would have known what I know now back then, it would have been
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an easier process, but you don’t learn that in school . . . you kind of just

learn that through living life. (Participant 9)
The second usability barrier participants discussed was the high cost of devices.
The high cost of CGMs prevented the participants from using the devices.
Uninsured and underinsured participants needed to invest between $75 and $600
every two weeks depending on the CGM brand. They incurred additional costs
in purchasing adhesive stickers and replacing devices that weren’t compatible
with their phones. Some participants felt that these out-of-pocket expenses were
“unsustainable,” particularly for young men in their early 20s and 30s.

I was paying for CGM out-of-pocket for a little bit . . . at the time I was 30

years old, striving to set aside money for a house and really trying to get a

foothold into my future for success, and . . . we can’t spend $500 every two

weeks for a CGM, like that’s outlandish . . . so I had to quit CGM for a

while, and I was only doing pump. (Participant 11)

Some participants recommended the development of “reusable,”
“renewable,” and cost-effective devices that would be accessible to all, regardless
of social economic status. As one participant explained, “The biggest thing is

making it reusable, . . . something that could be put in place without having to
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constantly change it out, . . . something renewable and cost-effective, so that from
the rich[est] to the poorest of us, [it] can improve our lives.” (Participant 2)

A few participants suggested that improved access to information on how
to obtain insurance could increase access to CGM devices. One participant
commented, “I had to figure out how to navigate . . . insurance through the
marketplace and healthcare.gov, and all this other stuff... If I would have known
what I know now back then, it would have been an easier process.” (Participant
9

Participants discussed their concerns with data privacy and safety, and
data fragmentation. The participants expressed concerns over the security of
systems that transmit patient data to healthcare providers and insurance
companies both internally (e.g., disgruntled employees who might have the
potential to misuse the data) and externally (e.g., attacks by hackers who might
easily bypass security protocols to obtain and misuse personal medical
information). Participants seemed to accept that security breaches were
inevitable and that there was little that could be done to mitigate the
consequences. As one participant noted,

The security of systems really can’t be guaranteed. And medical

information is one of the most sensitive types of information because it
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adds those personally identifiable things that you really can’t change. . ..
[If] data gets either viewed or copied, then there’s nothing really that you
can do [when a] disgruntled employee goes and does something with the
data. There’s nothing that you can do about it. (Participant 2)
Participants felt that data fragmentation due to multiple data platforms
interfered with comprehensive patient care. Having to go to different portals to
access health information increased the chance of omitting information, making
it difficult to develop a comprehensive picture of the patient’s condition and
introducing a delay in retrieving information.
It presents some challenges when you were going, let’s say from your
primary to your cardiologist. . . . [G]enerally, they should be sending
records, but that’s not always the case, so you may have lag, or it’s not in
the system, or they seem to have difficulty . . . pulling all the data together
to give you a comprehensive picture. (Participant 1)
Ease of Accessibility
The subtheme “ease of accessibility” described factors that were perceived
to make it easier for patients to access digital health to manage their diabetes.
Factors that contributed to ease of accessibility included interoperability, access

to information about diabetes technologies and insurance coverage.
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The participants found it easy and convenient to check blood glucose
readings from a smartphone while at their workplaces, which they described as
interoperability. They expressed that because they had their phones with them
“fairly often,” they could check the levels frequently and discreetly.

It’s really easy for me to pick up my phone and just go, and I can see what

my sugar levels were at that particular point in time . . . plus I can check it

like 20 times a day, and it's not 20 strips, you know. It is just extremely

convenient. (Participant 18)

I don’t have to reach out and get my pump out and anybody be like, “Oh,

what’s that? What's going on?” With my phone, I can just pull up my APP

and see my blood sugar and see how the trend is going. (Participant 11)
The ability of the devices to interact provided an opportunity for enhanced
features. For instance, Participant 8 used the high and audible phone alarms in
place of the low CGM receiver alerts, commenting, “You can hear your phone
ring whenever. Cause like sometimes, the receiver is super low beeping, but the
phone will overpower all the ringers.”

CGMs enabled participants to share blood glucose data with healthcare
providers, close family, and friends through the share button or by downloading

and sending the data via email. Healthcare providers could review the shared
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information ahead of an appointment, allowing them to communicate with
participants from an informed perspective and save time that would have
otherwise been spent reviewing the numbers. As one participant explained,
The doctor can see your 90 days of Dexcom readings before you even
walk into the office, so it really does cut down on time as far as the
conversation about her just seeing the numbers from a Quest report or an
Alc. It speeds [the appointment] up a little bit. (Participant 13)
In between face-to-face appointments, healthcare providers were able to
remotely monitor trends in the participant’s blood glucose levels, diet, physical
activity, and sleep. This information helped clinicians support the participants in
making informed decisions about managing blood glucose levels. A participant
explained,
All your numbers go directly to them [practitioners]. They see your
glucose levels, your sleep, how much you’re exercising . . . so if they see
you are super high, your coach will hit you up and pretty much try to get
you in remission. (Participant 10)
The participants felt that the ability of family members and friends to remotely
monitor trends in their blood glucose levels provided an added layer of support.

Such followers kept them aware of critical blood glucose levels and were a
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source of encouragement. As one participant expressed, “It’s cool to have people
to be like, ‘Oh, your sugars are running low,” because sometimes, I don’t catch it.
Or like, “Hey “participant 17”, congratulations. Your sugars are in range, good
job.”” (Participant 17)

Participants discussed “access to information”, which pertains to the
availability, sources, and use of information about diabetes technologies.
Participants felt that access to information increased their likelihood of adopting
diabetes technology. They identified three important sources of information:
social media, support groups, and healthcare providers. Social media
applications such as Instagram provided platforms on which individuals,
groups, and professional organizations could create diabetes-focused online
communities, thus allowing connection and interaction among people with
similar experiences. These communities provided spaces in which people shared
knowledge and described experiences with diabetes technologies and lifestyle
modifications for better diabetes management which influenced some
participants to adopt diabetes management technology. One participant
commented, “When I started joining the communities, I want to say five years
ago, . . specifically looking for diabetics online, that’s when I found out about

Dexcom” (Participant 3). Another stated, “When I would get results with
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something, or I would get new technology, I would immediately post and tag
whoever, whether it would be Dexcom, Omnipod, Ozempic, Trulicity.”
(Participant 10)
Participants considered the diabetes online communities to be a rich source of
information, particularly for Black men who might be reluctant to seek help in a
culture that perceives requesting assistance as a sign of weakness or
vulnerability. One participant explained,
Some Black males would reach out and want to have information and
stuff... I know, as like a Black male, we have this masculine image that
we’re brought up with, so it’s kind of hard to ask for help or show any
kind of weakness... So the fact that I share [my experiences with diabetes]
gives them space to come to me and be able to talk about those things.
(Participant 12)
Some participants felt that information about diabetes technologies was readily
available, but people had to look for it proactively, and healthcare providers had
to be willing to provide it to their patients.
The FreeStyle Libre, you can get it by prescription at most pharmacies,
and it’s not that expensive . . . these are the things that a lot of people

don’t know unless they get a good endocrinologist or primary care
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[provider] that tells them this, or if they have the fortitude to get online

and look for information, like on social media. (Participant 14)
Insurance coverage enabled participants to access CGM devices easily: “The
process was easy for me, like I said, once insurance says they cover you, I mean
it’s easier than that. It's just a matter of being offered it.” (Participant 10) There
were opportunities, too, for individuals who were underinsured and uninsured.
For instance, some participants were able to access CGM devices by participating
in diabetes device clinical trial programs offered by insurance companies or
programs for the underinsured offered by device manufacturing companies.
Participants explained,

Another thing what people need to understand is, no matter what your

insurance is, they always have programs. Like I'm in the Level Two

program, and through them, my CGM is free now because I'm pretty

much a guinea pig for them. (Participant 10)

Medtronic now has a pathway program that allows access for people that

are underinsured, and it allows them to basically pay a price as if, you

know, they have insurance, and it allows access to people by Medicaid

and Medicare, and it’s given people access [to devices]. (Participant 3)
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Support from Providers
The theme support from providers described how providers could encourage
or discourage use of digital health to manage diabetes among Black men. The
subthemes included a) lack of appropriate diabetes knowledge and b).
encouraging use of digital health
Lack of Appropriate Diabetes Knowledge
This subtheme “lack of appropriate diabetes knowledge” describes how
certain provider related factors perceived by Black men with diabetes such as
lack of knowledge of digital health options, implicit bias against Black men, and
a “wait-and-see” attitude serve as a barrier to digital health use among Black
men with diabetes. Participants were not offered diabetes technology at the
earliest opportunity, and they attributed this to the health care provider’s
implicit bias, wait-and-see attitude, lack of knowledge, and desire for financial
gain. According to the participants” experiences, healthcare providers made
unilateral diabetes treatment decisions based on skin color and their perception
of the participant’s social economic status.
This thing (CGM) been out for over five years, and I just heard about it a
year and a half ago, so . . . were doctors [thinking], “Hey, like, let’s get him

what we think he can afford [?]” But I will highly say, based off the color

51



[of] your skin, people . . . treat you the way they think you should be

treated... you know doctors thinking I was poor just because I'm Black —

Participant 8
The participants felt that some practitioners were skeptical about new
technology, possibly due to past experiences with failed technology, and
preferred to wait and see whether the diabetes technology would be effective
before recommending it. One participant shared, “Some doctors want to see
where it lands, I guess is the best way to say it, before they recommend it to
everyone.” (Participant 3)

Some participants felt that older doctors did not offer diabetes technology
due to a lack of knowledge and suggested reeducation programs for them, but as
one participant noted,

The doctors that I was first diagnosed in ERs [by] were older, and they just

didn’t inform me of what the best care for me was, and so it’s going to be

hard to train those doctors, to reeducate them, because they don’t have

time. (Participant 11)

The participants felt that the delay and/or failure to offer diabetes technology
denied them the opportunity to choose the most appropriate treatment option.

One participant summed up the situation neatly: “You're going to have people
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that prefer one thing over the other, but it’s finding that right mix of technology
and opportunity and knowledge and education that really helps them live a
normal life.” (Participant 3)
Encouraging use of digital health

The subtheme, “encouraging use of digital health” describes how
recommendation of digital health use by providers serves as a facilitator to
digital health use among Black men with diabetes. The participants felt that the
adoption and use of diabetes devices by Black men was highly influenced by
healthcare providers who embraced and recommended health technology. One
participant shared, “My endo is really the one that’s responsible for all my
technology needs and everything that I have. So, she was the one that, every time
you come to the office, she got something behind her, whether it's an Omnipod,

a new insulin pen, [or] something.” (Participant 10)

2.6 Discussion

This study sought to explore the facilitators and barriers to and
perspectives on the use of digital health for self-management by Black men with
diabetes. Our analysis revealed that three major themes emerged from the data:

(a) usefulness of technology, (b) addressing accessibility, (c) support from
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provider. Participants found continuous glucose monitoring to be superior to
glucose meters due to its real-time monitoring and customizable alarms, but they
also encountered barriers to using CGMs such as questionable device validity,
poor adhesion, and alarm fatigue. Participants faced challenges using digital
health for diabetes management due to the high cost of devices, lack of
awareness, and concerns around data privacy and fragmentation. Also,
participants felt that healthcare providers who recommended digital health
technologies played a key role in facilitating the adoption and use of diabetes
devices or apps among Black men.

To our knowledge, this is the first study to utilize a qualitative descriptive
approach to evaluate the barriers and facilitators to digital health usage
specifically among Black men with diabetes. Consistent with previous research
findings, app features perceived as helpful were logging blood sugar readings,
visual representation of trends in the form of graphs, data sharing functions,
tracking self-management behaviors, customizable alarms, and compatibility
with other technology such as mobile phones (Jeffrey, et al. 2019; Olivencia, et al.
2022; Barber-Gumbs, et al., 2021; Yoon, et al., 2022). This study also found that a
recommendation from a healthcare provider was a facilitator of the use of health

technology. Jeffrey et al. (2019) reported that a potential facilitator of the use of
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mobile phone applications for self-management of type-II diabetes was a
recommendation from a healthcare professional; however, most of the studies
reviewed in our study reported that providers were not actively recommending
health technology. In a study by Jeffrey et al. (2019), only 2 out of 30 participants
had received an app recommendation from a healthcare professional. According
to health care providers participating in a recent study by Bults et al. (2021), one
reason for not recommending apps was lack of knowledge about their functions
and availability on the market.

A frequently reported barrier to use was lack of awareness among both
patients and clinicians. Our study found that most participants were unaware of
available diabetes technology. In a previous study, participants wanted to
receive information from providers because they perceived them to be a reliable
source (Jeffrey, et al., 2019); however, most participants in our study reported
that providers did not talk about or support the use of the apps. Alarms, alerts,
or reminders were considered both facilitators and barriers. Participants found
them useful for alerting them about critical blood glucose events, helping them to
adhere to medical regimens, and scheduling activities and appointments;

however, too many reminders about medication, food intake, and physical
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exercise were annoying, and the participants felt that the reminders should be
personalized and customizable (Yoon, et al., 2022).

Challenges with learning how to use devices and interpret data interfered
with participants” ability to estimate treatment needs and develop effective
behavioral interventions. This was consistent with previous findings that
participants found the apps difficult to navigate and not user-friendly (Jeffrey,et
al.,, 2019).

Future research should aim to explore effective strategies to address the
unique needs of Black men utilizing digital health technologies to manage their
diabetes. For example, as both providers and patients need better awareness of
available options, perhaps health systems or insurance companies should
employ digital health navigators whose job it is to stay abreast of apps, devices,
and other updates in order to help match patients to tools that will meet their
needs and support them. Furthermore, clinical research should aim to investigate
the clinical efficacy of digital health tools for diabetes management among Black
with diabetes specifically.

Strengths and Limitations
Like most qualitative studies, this study involved a small sample size, so

the findings may not be representative of the views of all Black men with
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diabetes. To overcome this limitation and obtain multiple perspectives, we
purposively recruited a diverse range of participants. It is important to note that
due to the COVID-19 pandemic restriction for in-person meetings, all interviews
were conducted online via Zoom (San Jose, CA), an online conferencing
platform, which may have resulted in the exclusion of participants with low
digital literacy.
2.7 Conclusion

This study provides important insights into the barriers to and facilitators
of utilizing digital health for diabetes self-management among Black men with
diabetes, and their related perspectives. Our study highlights the importance of
incorporating features perceived as likely to increase adoption and use of health
technology to improve diabetes self-management, improving access to
information and insurance coverage, and paying attention to the role of
healthcare providers in promoting and supporting the use of health technology.
Our findings can inform the development of future digital health interventions
for Black men that help to address health inequities with diabetes management.
The outcomes of this research can aid in the creation of future digital health
interventions specifically targeted at Black men with diabetes, however there is a

substantial need for further research in this area with larger sample sizes.
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3 Desired mHealth App Features to Facilitate Self-Management among
Black Men with Diabetes: A Qualitative Study

3.1 Introduction

From 1980 to 2020, the prevalence of diabetes among Black men in the
United States (U.S.) increased by more than 160%, reaching epidemic proportions
(HHS.gov, 2021; CDC, 2022; Hurt et al., 2020). Diabetes is currently the seventh
leading cause of death in the US but the sixth leading cause of death among U.S.
Black men (ADA, 2022; CDC, 2022). In fact, Black men are twice as likely as non-
Hispanic white men to be diagnosed with type 2 diabetes and experience
diabetes-related complications (Hawkins et al., 2022). According to Hawkins et
al. (2022), Black men have lower glycemic control and are more likely to die from
diabetes-related complications at an earlier age than their white counterparts.
Due to their diabetes diagnoses, Black males are twice as likely to die and three
times as likely to be hospitalized and have end-stage renal disease (American
Heart Association, 2022) compared to White men. These statistics reveal a need
to identify strategies to eliminate health disparities among Black men with
diabetes.

Effective self-management involves multiple measures including
modifying one’s diet to reduce carbohydrate intake and increase consumption of

low-glycemic foods, increasing physical activity, monitoring blood glucose levels
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at appropriate intervals, taking prescribed medication(s), and attending all
recommended follow-up care appointments with health providers. Self-
management necessitates risk reduction, problem solving, and healthy coping in
addition to behavioral adjustments (Adu et al., 2019). Multiple studies
demonstrate the positive effects of diabetic self-care on an individual's ability to
make better food and physical activity choices. Effective patient education, in
particular, has been linked to increased physical activity, smoking cessation,
adherence to dietary recommendations, proper foot care, decreased serum
hemoglobin A1C (HbAlc) levels, body mass index reduction, serum cholesterol
improvements, improved quality of life, and increased self-efficacy (Azami et al.,
2018; Bekele et al., 2021; Brunisholz et al., 2014; Carmienke et al., 2020; Hailu et
al., 2019; Kargar Jahromi et al., 2014; Marincic et al., 2019; Qayyum et al., 2010;
Rusdiana et al., 2018; Yuan et al., 2014; Zheng et al., 2019). The American
Diabetes Association advocates that following a diagnosis of diabetes, it is
recommended that providers engage patients in self-management education and
support consisting of behavioral, informational, psychosocial, or clinical
strategies. According to Powers et al. (2016), education and support programs
should be designed to address the patient’s health beliefs, cultural background,

physical ability, emotional situation, family involvement, financial status, past
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medical history, health literacy, and numeracy, as well as other factors that
impact the individual’s capacity to meet the challenges of self-management.

However, the literature suggests Black men with diabetes struggle with
self-management (Jack et al., 2010; Hawkins et al., 2022). Black men face more
challenges in effectively managing diabetes than non-Hispanic whites and even
Black women, due to various factors such as unequal healthcare access,
communication barriers, low health literacy, gender-related expectations, and
skepticism towards the medical system (Chlebowy et al., 2010, 2013; Ricci-
Cabello et al., 2013). These challenges are compounded by the absence of
culturally tailored diabetes self-management resources, making it challenging for
Black men to manage their diabetes. However, digital health tools have the
potential to overcome some of these obstacles by providing real-time access to
health data, customized feedback, and educational resources (American Diabetes
Association, 2019).

Digital health, namely through mobile applications, has gained popularity
for the management of diabetes and has shown a wide spectrum of self-
management success; various studies have demonstrated results such as
decreased HbAlc levels, improved adherence to drug regimens, decreased

weight, decreased blood pressure, and increased physical activity (Ehrmann et
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al., 2022). Digital health tools can have positive impacts, including raising
patients” awareness of their own health status, teaching them to track their health
data, and assisting them to use self-care behaviors (Villalobos et al., 2020).
According to Shan et al. (2019), the goals and components of contemporary
digital health interventions that target diabetes are broad and include insulin
management applications, wearable blood glucose meters, automated text
messaging, health diaries, and virtual health coaching. In addition to aiding in
the monitoring of glucose levels, these devices are extremely valuable for
calculating medicine dosages, monitoring nutrition and exercise, and providing
educational opportunities. In addition, systematic evaluations have found a
correlation between the usage of digital health applications and improved
diabetes control; their capacity to improve self-management is strong (Ali et al.,
2016; Byambasuren et al., 2018; Dugas et al., 2020; Fortuin et al., 2016; Kebede &
Pischke, 2019; Mao et al., 2020; Marcolino et al., 2018).

To boost the acceptability of digital health applications, adherence to care,
and the overall efficacy of nutritional and other interventions, it has been
suggested that the application’s features should be customized to the user’s
cultural background and values. If the application is not viewed as culturally

appropriate or beneficial, it will not be effective at increasing self-care
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management practices (Donnelly, 2020); therefore, it is essential to involve end-
users in the creation of appropriate digital health features to generate
characteristics that sustain motivation for continuing use and self-management
engagement. User-centered designs have demonstrated promise for enhancing
users’ perceptions of application effectiveness and assisting them to engage in
long-term behavioral change (Bonet Olivencia et al., 2021); however, few of these
studies have addressed the needs and expectations of Black men with diabetes.
The consequences of diabetes disproportionately affect men as they often have a
greater need for care and less access to culturally congruent resources to support
their self-management (Hawkins et al., 2020). Although digital health holds great
promise to facilitate diabetes self-management and care, data are lacking to
inform the development of digital health solutions tailored to Black men with
diabetes. One small study demonstrated that if mobile health technology is
integrated with physical activity and culturally-appropriate discussions and care,
the self-management of diabetes in Black men can be improved (Carthron et al.,
2021). Further, because Black men are underrepresented in diabetes related
research, limited data has captured their perspectives to inform development
and testing of diabetes related interventions or digital health technologies. Due

to this critical lack of knowledge, it is likely that the U.S. care system has not
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developed inclusive strategies to adequately serve this important population;
these culturally inclusive strategies are imperative to advance scientific
knowledge related to racial/ethnic health and healthcare inequities and reduce
existing diabetes related disparities. It is important to obtain further input from
Black men with diabetes, as key stakeholders in research, so that applications
tailored to their unique needs can be developed and tested to help improve self-
management and mitigate existing racial disparities in diabetes outcomes. To
address this gap, this study aimed to investigate desired design requirements for
a diabetes self-management app among Black men living with diabetes.

3.2 Methods

Study Design, Sample and Setting

This qualitative, descriptive study was conducted from April 2021 -
December 2021.

A commonly proposed rationale for using descriptive approaches is to
provide direct descriptions of perceptions or experiences, especially in relation to
subject areas about which little is known (Sandelowski, 2010). This approach was
specifically chosen to allow the data from individual interviews to provide an
enriched, in-depth understanding of the requirements for a diabetes self-

management application for Black Men (Creswell & Plano-Clark, 2017).
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Eligible participants met the following inclusion criteria: (a) self-identified
as African American or Black male living in the US, (b) > 18 years old, (c) able to
speak and read English (self-report), (d) diagnosed with Type 1 or Type 2
diabetes, (e) owned a smartphone with internet access, and (f) self-reported that
their primary care provider recommended that they monitor their blood glucose
at least once a week. Subjects at various stages of diabetes with oral and/or
injectable treatment regimens were included.

Participants were recruited through a mix of convenience and snowball
sampling via online advertisements (e.g., Craigslist) and posts on the
professional and social networks of the study principal investigator (PI) (e.g.
LinkedIn, Facebook, and Instagram) using study flyers geared towards Black
men living with diabetes within the United States. Participants were
compensated with e-gift cards in the amount of $45 per one-time interview.
Ethical Considerations

Duke Health Institutional Review Board (IRB) approval was obtained
prior to all study activities (Pro00105175). The PI obtained electronic written
consent from participants and informed them that participation was voluntary,
answers would be kept confidential, and they had the right to withdraw at any

time.

64



3.3 Data Collection

We conducted semi-structured interviews with participants according to
an interview guide was created and piloted prior to implementation. The main
aim of the interview guide was to understand the desired design requirements
for a diabetes self-management mobile application among Black men living with
diabetes. The first author, who was trained in qualitative research methods,
conducted the interviews for the study. The first author’s racial identity
concordance and familiarity with cultural norms facilitated the recruitment of
participants and development of trust during the data collection process
(Randolph, 2018), thus promoting an open dialogue in which participants were
likely to speak freely and feel able to share their experiences and be heard
(Randolph, 2018). The research team for the study consisted of five investigators:
three African American women (first, second, and fourth authors) one Latina
woman (third author), and one Caucasian male (senior author).

Due to the COVID-19 pandemic, all data collection occurred online using
secure video conferencing platforms and software or by phone. Each participant
was interviewed once, for 25-95 minutes; all interviews were audio recorded and

transcribed verbatim. Participants also completed a demographic questionnaire
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which included items on age, gender, race, ethnicity, insurance coverage, and
educational background.
3.4 Data Analysis

Data were analyzed using conventional content analysis—an inductive
approach whereby codes are developed directly from the data (Hsieh &
Shannon, 2005). There are three phases of conventional content analysis:
preparation, organization, and reporting (Elo & Kyngas, 2008). During the
preparation phase, personal identifiers from transcripts were removed and study
ID numbers were assigned to each transcript. Transcripts were loaded into
NVivo software (QSR International, 2012) to facilitate the analysis. The first
author began with data exploration, including reading and re-reading through
all transcripts to become familiar with the content and gain a general sense of
emergent topics (Graneheim & Lundman, 2004; Miles et al., 1994). Throughout
the data exploration process, memos were written to record impressions,
thoughts, initial assessments, and analytic processes.

The organization phase began with selection of the meaning units; this
process entailed highlighting exact phrases or sentences that appeared to capture
key concepts or thoughts about patient-generated health data and diabetes

management (Hsieh & Shannon, 2005). Codes were attached to meaning units,
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known as codes, to describe the contents, then sorted into categories based on
similarities (Hsieh & Shannon, 2005), after which the categories were grouped
into higher order themes based upon similarities (Elo & Kyngas, 2008). Lastly,
quotation exemplars for each code and category were identified from the data
and compiled within a codebook.

The first author independently coded each interview, then reviewed the
completed codes with corresponding data to the second author for coding
confirmation. The second author reviewed the full codebook and independently
coded 30% of the data. The first and second author met to discuss and reach
consensus in coding and categorization; discrepancies were discussed until
agreement was met. Data analysis was continued until saturation was reached
(i.e., no new or relevant information was identified) (Morse, 2015).

Rigor

Scientific rigor of data collection and analyses were guided by the four
principles of trustworthiness: confirmability, dependability, credibility, and
transferability (Lincoln & Guba, 1985; Cope, 2014; Morse, 2015). Confirmability
was ensured by maintaining an audit trail and providing rich and thorough
descriptions of the study findings with quote exemplars to detail the desired app

components (Elo & Kyngas, 2008). Dependability was maintained by using a
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codebook and coding checks to ensure that the study processes were consistent
across researchers and settings (Elo & Kyngas, 2008; Hsieh & Shannon, 2005).
Disagreements in coding were resolved through discussion. Credibility was
ensured by providing rich and detailed descriptions of the phenomenon
combined with exemplar quotes (Elo & Kyngas, 2008; Hsieh & Shannon, 2005).
Transferability of the research findings to other contexts was enhanced by rich
descriptions in the data to facilitate comparisons (Elo & Kyngas, 2008; Hsieh &
Shannon, 2005).
3.5 Results

The sample (N = 20) included participants living with diabetes. All
identified as male and Black or African American and had a mean age of 44
years old. Participants” levels of education were: high school diploma or GED
(n=22%), some college (n =20%), a bachelors’ degree (n =36%), or graduate
degree (n =22%). A total of 60% of the participants were diagnosed with type 1
diabetes, while 40% of participants were diagnosed with type 2 diabetes. (See

Table 4.)
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Table 4: Participant Demographics

Demographic Items M Range
Age 44 (25-70)
n %
Diabetes Type
Type 1 12 60%
Type 2 8 40%
Education
High School Diploma or GED 5 25%
Some College 4 20%
Bachelor’s Degree 7 35%
Graduate Degree 4 20%
Income
Prefer Not to Say 5 25%
Less than $25,000 2 10%
$25,000 - $49,999 3 15%
$50,000 - $99,999 7 35%
$100,000 - $149,999 1 5%
$150,000 - $199,999 1 5%
More than $200,000 1 5%

Five major themes emerged from the data: (a) preferences for tracking
patient-generated health data, (b) desire for tailored notifications, (c) tailored
digital health recommendations, (d) need for increased support, and (e) user
experience. Themes were divided into subthemes to provide a detailed

overview of the topic being studied (see Figure 2)
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Design requirements

Themes Subthemes
Preferences For Tracking Tracking ¥itals
1 . Patient-Generated Diet Tracking
Health Data Sleep Tracking
Journaling

Data visualizations

2 DeS|re.f_or t.allored Alerts / Reminders
. notifications
3 Tailored Digital Health Exercise Recommendations
. Recommendations Diet Recommendations
4 Need for Educational Support
. Increased Support Social Support
. Interface Design
5 User experience . .
. Data portability and sharing

Figure 2: Illustration of Themes and Subthemes

Theme 1: Tracking Patient-Generated Health Data (PGHD)

This theme represents participants’” perspectives on desiring the diabetes
self-management mobile app to have a logging and tracking functionality. For
instance, participants discussed how tracking patient-generated health data
(PGHD) can aid diabetes management. The subthemes associated with this
theme (discussed in detail below) include desired features within the app: (a)
tracking vitals, (b) tracking diet, (c) tracking sleep, (d) journaling, and (e) data

visualization.
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Subtheme: Tracking Vital Signs. A majority of participants discussed their
desire for a diabetes self-management app with the capacity to track and record
vital signs (e.g., blood glucose level, blood pressure, weight). In addition, there
was widespread discussion among participants about the need for an app with a
continuous or automatic glucose monitor that could display blood glucose levels
throughout the day on a chart. Several participants suggested providing a tool
within the app to physically take their vitals: “If we could tell my blood pressure
through the app . . . record my EKG and . . . track my stress, . . . that would be an
app that I would like” (P3). Similarly, participants expressed a desire for a
logbook that could update readings of all activities hourly, allowing them to
detect trends and gain insights. For example, by monitoring blood glucose and
blood pressure levels at various times of day, individuals could link changes in
blood glucose to specific activities or investigate how specific activities, meals, or
fasting affected their blood glucose levels. Lastly, several participants wanted an
app that could produce an estimated hemoglobin Alc value based on their
ongoing blood glucose tracking.

Subtheme: Diet Tracking. Participants highlighted a desire for the app to
monitor calorie consumption and carbohydrate intake. They discussed

incorporation of a carbohydrate counter to record the amount of carbohydrates
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consumed; they requested features that could provide specific nutrition
information for each food item and food substitutions and for blood glucose
regulation. Participants expressed that they would value learning how their
blood glucose levels change in response to food they eat (e.g., how quickly or
gradually foods high in protein or sugar raise blood glucose levels) and that such
a feature would enable the user to make informed meal choices and log their
carbohydrate and calorie intake more precisely. One participant explained,

If there’s a way to scan . . . before you eat something . . . [and] let you

know this is how much sugar is in it, or this is what it can do to your

blood sugar . .. I think that'd be helpful. (P3)

Another participant suggested that a list of meal items be included in the app
along with a link which the user can tap to receive information about individual
food items.

Subtheme: Sleep Tracking. A majority of participants advocated for the app
to incorporate a sleep tracking component into the software. Participants felt that
such a feature would be a beneficial tool for optimizing sleep patterns, given that
a sufficient sleep routine greatly aids in maintaining normal blood glucose levels.

The tracking tool would ideally allow the application to compare the
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participant’s sleep patterns to their blood glucose patterns. In one participant’s
words,

[Slleeping can be kind of tough when your glucose levels are fluctuating

up and down... if I could see . . . the time I was asleep in and . . .

correlation to . . . my blood sugar was high or something . . . that would be

a cool feature, I think. (P12)

Subtheme: Journaling. Several participants stated their desire for a
journaling feature to document information about their physical health and
emotional state during day-to-day experiences. A few participants expressed that
a journaling would be a helpful tool to use as an outlet to capture mood, given
that males with diabetes are at higher risk for depression. One participant
shared, “[M]ales have a lot more depression than a person living without
diabetes, and I know that journaling is a great tool to help with depression.”
(P12) One participant specified that it would be helpful to have an alarm that
would remind the user to journal if they wanted to.

Several other participants mentioned that journaling could be helpful

specifically for Black men due to stigma surrounding mental health.

Subtheme: Data Visualizations. Most participants expressed that charts are

the most important elements of an app because they can enable end users to (a)
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see broad and specific patterns or fluctuations at a glance; (b) understand,
interpret, and possibly maintain glucose control; (c) view their blood glucose
levels and other short- and long-term indicators (e.g., insulin basal rates, HbA1c)
of how their diabetes is progressing; (d) indirectly learn steps to improve glucose
levels by noting how specific activities affect their blood glucose levels or other
indicators. This data could help participants make informed decisions about
future dietary or behavior change or scheduling their activities. Participants
discussed wanting charts that illustrated their daily patterns, low or high glucose
events, and average glucose values over specific periods of time. One respondent

noted,

The app should have a few different graphs. It would have the daily
patterns, which helps out a lot, knowing where I'm at with my glucose
levels. Time in target is probably my favorite, mainly because before 1
work out, I always want to make sure I'm in that range. It would have
low glucose events and show you your average glucose throughout the day
or, like, the 14 days that you have it, and then the biggest one is just a

daily graph. One that pops up when you scan your glucose levels. (P12)
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Theme 2: Desire for Tailored Notifications

This theme represents the types of notifications or messages that
participants would like to receive from their application. Included in this theme
are participants’” specific discussions of the alarms and reminders they would like
the app to have.

Subtheme: Alerts and Reminders. Participants described that the app should
contain alert features which can aid in monitoring changes in their vitals. They
discussed ways in which the app might notify users of emerging patterns and
reported that alerts should inform users of abnormally high or low blood glucose
levels.

While discussing these notification features, participants suggested that
the app should include a function that would allow users to set reminders for
specific issues that they may forget to do, such as: taking medication, monitoring
blood glucose levels, engaging in physical activities, resting, eating, or goal
setting. In reference to a reminder to address low blood glucose, one participant
shared:

That’d be cool, ‘cause I know it beeps at you, which is helpful. But it

would be cool if it was like . . . a little robot . . . like [a] butler, kind of gives

you like, “Hey you're low. Do something about it.” (P 17)
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Another participant who wanted the app to monitor the personal goals he
has set for maintaining his diabetes and alert him when he achieves them stated:

Something that ... after I reach my goal, it says “good job” and “great

job” ... that's encouragement, whether it’s coming from a person or . . .

from the app itself, it is encouraging. (P19)

Most participants believed that tailored notifications would assist them in
monitoring their levels and making informed treatment decisions.
Theme 3: Tailored Digital Health Recommendations

Participants stressed the importance of receiving personalized and
tailored recommendations from the app. They indicated that the app would be
highly helpful if it provided them with recommendations tailored to their
preferences, previously collected health data, and behavioral patterns. The
following subthemes broadly illustrate the types of tailored recommendations
desired: (a) diet recommendations, and (b) exercise recommendations.

Subtheme: Diet Recommendations. Participants suggested a diabetes app that
not only monitors and logs their blood glucose levels but helps them to organize
meals and suggests diabetic-friendly foods. They stated that the app should
include information about foods they should eat and those they should strictly

avoid. Participants said an app that recommends foods tailored to the end user’s
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likes and preferences would help them control their blood glucose and reduce
weight. In addition, the app might tell individual users how many grams of
carbohydrates they should consume at each meal to maintain a stable blood
glucose level. One participant explained,

" Let's say I was eating a bowl of salad . . . and the app tells me, “Hey,

you know, if you use this bowl of salad to replace this meal...it can reduce

your blood sugar by 0.7 points after six, seven months” . . . it gives you

encouragement to, like, keep going. (P6)

Other participants wished that the app deliver insulin automatically based
on the food it senses the participant is eating to cut down on user error when
carb counting. Several participants wanted a feature that allowed them to scan
food with their camera to estimate how the amount of sugar in it would impact
their blood glucose level based on previous trends.

Subtheme: Exercise Recommendations. Participants desired an app that
would suggest different workout routines to help in adopting a healthier
lifestyle. Participants also shared that it would be extremely useful if the app
could propose or advise activities based on glucose levels. Participants indicated
that the app should send notifications and suggest physical exercise if it detects a

spike in their blood glucose level. One participant suggested a warning indicator
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such as a message that reads, “Your blood sugar is 212. Go take a walk outside...I see

your blood sugar is dropping. Do a few push-ups.” (P5) Participants proposed getting
personalized recommendations for workouts, including the type of activity they

should undertake, based on their logs.

Theme 4: Need for Increased Support

Participants discussed the support features they would want to see within
the application. They discussed the need for two types of support: diabetes-
related knowledge and information, and a social forum that allows individuals
with the same condition to connect and support one another. These
recommendations comprise two subthemes: (a) educational support, and (b)
social support.

Subtheme: Educational Support. Most participants expressed interest in a
feature that contains educational information regarding preventative measures
and treatment of diabetes. They felt the app should include articles, blogs,
podcasts, or any other useful information on the maintenance and management
of diabetes. Participants said they want an app that can serve as a central source
of educational information about diabetes for patients. As one participant

explained,

78



You know, articles and things that would be relevant to diabetes . . . that I

might want to know about. Say, if  want to ... hear about technology . . .

about different medications, different podcasts about diabetes that they

refer me to that are to my liking . . . or you know, equipment, things of

that nature, information about navigating insurance, all that kind of stuff.

If there was to be an app that had all that in, making that like a one-source

resource place to get all that information, that could be kind of cool. (P9)

The participants mentioned that information on various forms of diabetes
and its general symptoms should be provided in the app. They mentioned that
they would want information about what causes diabetes and what factors make
people more likely to develop it. Participants further mentioned that the app
should contain information about the negative effects of uncontrolled diabetes
and preventative treatments or actions to keep blood glucose levels stable. They
said that access to such educational materials or resources would help Black men
with diabetes better understand their condition and available treatment options,
including holistic or non-Western modalities. One participant shared,

I think it would be interesting to have a specific section that . . . caters

towards Eastern medicine and . . . the holistic aspect of how to cope with
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your diabetes, or . . . utilizing non-traditional ways to help with your

diabetes, I guess, is what I'm getting at. (P14)

Subtheme: Social Support. The participants suggested that the app include a
social support component, such as a community forum or support group, which
would allow them to communicate with other diabetes patients who share
similar issues. One participant specified that they would like the app to have
“support groups, you know. People. They can talk to you . .. and they message you back
with answers to your questions.” (P8) They recommended introducing a tool that
would allow users to post questions, share diabetes-related news, and exchange
information and experiences with the online diabetes community. Such forums
would allow them to interact with new people while also providing
opportunities to create informative support among individuals with diabetes.
Participants stated that such forums can provide people with information on
various local activities taking place around them:

I would say a place where people can post about meetup groups, you know,

... I'm assuming you know if the device has the ability to see your

location, . . . point out when there’s a meetup group or maybe even having

an ability to connect with other people, build a community from that. (P

12)
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Several participants asked whether the app might involve family
members and perhaps educate them regarding diabetes and how to offer support
to the end user.

Theme 5: User Experience

Participants discussed the app’s user experience. Participants detailed
their desired overall experience of using a diabetes self-management application
and how feasible use should be. Based on their views, this theme is divided into
two subthemes: (a) interface design, and (b) data sharing.

Subtheme: Interface Design.

A majority of participants expressed that the data within the app needs to
be centralized, meaning that all needed components can be found within just one
app: “Not one app, two apps, three apps, but everything is in one place. I'd prefer to keep
my data in one place.” (P2) The participants shared that the app should be simple
and easy to use. They also stated that the app's interface should be visually
appealing, and information in the app should be easily accessible and presented
in a simple manner. Several participants recommended designing an app with
Black people in mind:

I just would hope that an app would make information more . . . readily

available, and you know, maybe it wouldn't be as challenging to find . . . it
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can be a bit challenging . . . Specifically, [for] men of color, [for a] Black

man . . . it's not always out there, and it’s not always easy to find. It

would be cool if an app had articles about different technologies, podcasts,

information on how to navigate insurance, all that kind of stuff. If there

was to be an app that had all that in, making that like a one-source

resource place to get all that information, that could be kind of cool.

(P20)
Many of these applications, participants noted, are set up in this generic way.
Participants expressed that they would like the application to be customized to
their needs and preferences. Another participant shared that the interface should
be designed and personalized with the Black man in mind:

It has to be hard core, you know. . . let the person understand what’s at

stake. You know, it can’t be no Mickey Mouse Disney app . .. Don’t

sugarcoat it . . . like man, if it’s gonna be for Black men, we don’t like it

even sugarcoated. Give it to us how [it] needs to be told to us, so we can

get on. If we decide not to . . . that’s on us, but we know what’s at stake.

(P8)

One participant suggested that the app should deliver a personalized

experience to each user and adjust to their preferences based on their logs and

82



patterns; for instance, the app’s recommendations would account for the user’s
past blood glucose levels, physical activities, food patterns, etc.

Subtheme: Data Sharing. A majority of participants identified data
portability or sharing as a significant factor within the app. Many participants
stated that since the app would allow them to record their blood glucose
readings and other important data, they would like a feature that would also
allow them to email comprehensive data reports to their providers prior to a
clinic visit:

I think that the overall perspective is, one: that the app would give a

comprehensive view of the management side of diabetes, because that’s the

part that the patient is doing. But would also be able to package that data

and send it over to the doctor for the periodic visits. So, the app should be

able to just create its own report that you can send to the doctor, two days

before the visit, three days before the visit, and get some feedback after the

visit. (P2)

Participants expressed that an app with a feature that could generate its
own report prior to the patient’s health care appointments would allow the
patient to obtain early feedback from their health care provider. Participants

discussed needing an app that would work universally with providers’
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equipment, alleviating the need to change equipment if their provider switched
between various brands. Participants discussed wanting to be able to control
insulin pumps through the phone app. Additionally, it was important that the
app worked across both Apple (i0S) and Android platforms and had the
capability to connect to all brands of smartwatches.
3.6 Discussion

The purpose of this study was to investigate desired design requirements
for a diabetes self-management app among Black men living with diabetes. This
study’s qualitative findings highlight key components of a diabetic self-
management application suggested by Black men with diabetes. Five major
themes emerged from the data: (a) preferences for tracking patient-generated
health data, (b) desire for tailored notifications, (c) tailored digital health
recommendations, (d) need for increased support, and (e) user experience. Black
males sought a centralized health application which was designed and
personalized exclusively for them. In addition, participants largely wanted an
app that could suggest activities or solutions based on their glucose levels and
provide educational information on diabetes self-management that was

specifically tailored to Black men.
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Participants stated that applications for diabetes self-management should
provide increased levels of support, including educational support and social
support. They expressed that an increase in tailored digital health
recommendations could be achieved in a variety of ways, including through app
suggestions on healthier food options based on dietary preferences, and
personalized physical activity suggestions based on real-time glucose values,
dietary intake, overall personal goals set by the user, and available treatment
options including holistic modalities. Self-management of diabetes necessitates
the development of a social support system (ADA, 2019), which could be
facilitated via message boards and chat functions. Participants recommended the
development of a social support system via message boards and chat functions
within the app. Similar to previous research, participants indicated the need for
mental health support, which suggests there is a gap in addressing the
psychological and emotional aspects of diabetes self-management (Bonet
Olivencia et al., 2021). Addressing such needs enhances an individual’s ability to
cope with stress associated with diabetes self-management (Yoon et al., 2022).
Indeed, our findings show that social support is a motivational feature desired

by participants.
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Some findings are consistent with previous research regarding desired
features for a diabetes self-management application. For example, according to
evidence-based guidelines published by the American Diabetes Association
(2020), tracking one’s blood glucose levels is one of the most essential diabetes
self-management tasks. Other crucial self-management tasks include physical
activity, adequate dietary control, proper medication dosage, and education
(Bonet Olivencia et al., 2021). Similarly, the findings of the present study indicate
that Black men with diabetes prefer application functions that allow them to log
glucose values, visualize their status, and receive helpful tips and feedback on
diet and exercise as well as reminders for essential self-care activities. In
addition, the participants indicated the need for dietary options within the
application to maintain glycemic control, and the usefulness of a carbohydrate
tracker.

Patients were particularly interested in gaining access to educational
resources, including preventative strategies, to help them improve self-
management. Resources that piqued participants’ interests include articles, blogs,
and podcasts that serve as a centralized source of information. These results
support the importance of aligning educational content for a mobile application

to the user’s cultural background and literacy (Bonet Olivencia et al., 2021).
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It is cumbersome for people to use multiple apps to manage their diabetes,
so it is important to provide as much support as possible in one place for ease of
use. Participants in the present study indicated a desire to have one app to serve
as a one-stop-shop. Many of the desired features discussed within this present
study (e.g., medical care referrals, glucose tracking, data management, lifestyle
support, medication management) already exist within several separate apps but
not necessarily within one comprehensive app. The findings of this present study
are congruent with recommendations for a more centralized application that
addresses more than one or two essential facets of diabetes self-care (Yoon et al.,
2022). A singular app that comprises multiple features would allow
comprehensive patient-generated health data to be aggregated easily, thus
facilitating the clinicians’” ability to interpret data thoroughly and
comprehensively.

A novel contribution to the literature is that participants desired an app
that could provide predictive analytics. Most participants interviewed wanted
predictive analytics, such as a forecast of glucose values resulting from the
inclusion or exclusion of certain foods, which is a new finding for this area of
research. Participants believed that with the help of predictive analytics, they

would be able to make more informed decision about their diets and
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management decisions. The desire for predictive analytics among participants in
this study highlights the need for diabetes management tools that are tailored to
the preferences and behavioral needs of end users. Incorporating predictive
analytics into digital health tools for diabetes management can result in more
user-friendly and personalized solutions that are more likely to be adopted and
utilized by individuals with diabetes (Donnelly, 2020).

There are several implications for clinical practice. For example, clinicians
should consider the cultural appropriateness of digital health tools
recommended to Black men with diabetes. This involves making sure that the
tools are practical, easily accessible, and customized to their specific
requirements and preferences. Future research should concentrate on assessing
the efficacy of digital health tools in managing diabetes in Black men. This could
include performing randomized controlled trials to compare the effectiveness of
various digital health tools and interventions in enhancing diabetes outcomes
amongst Black men with diabetes.

This study has multiple strengths including focus on an understudied
population, recruitment of participants across the U.S, and diverse income of
participants. However, authors did not assess digital health literacy, years since

diagnosis, or occupation which could have informed findings. Nonetheless, the
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findings emphasize the significance of end-user input for developing diabetes
self-management application interventions for Black males living with diabetes.
3.7 Conclusion

Findings from this study suggest the need for a diabetes management
smartphone application which can be tailored to Black men’s preferences. The
data showed that Black men wanted an app which included the ability to track
multiple streams of patient generated health data, customize notifications,
receive tailored recommendations, offered educational support and social
support. Additionally, it is recommended that the app be visually appealing with
information presented in an accessible and easy to understand manner. These
findings delineate multiple areas where digital health applications can be
designed or adapted to address the needs self-management needs of Black men
with diabetes in ways that are currently not being addressed. Digital health
applications, tailored specifically for Black men, may provide a suite of easily
accessible, centralized, and customizable tools to aid Black men with their
diabetes to improve self-management as well as assist their clinicians with
diabetes care delivery. The present study also highlights the culturally relevant
educational, dietary, and predictive analytic feature needs in this under-

researched population Findings from this study may guide the development or
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adaptation of future diabetes management apps or contribute to future research
aimed at designing specific interfaces for such applications for this population.
Future research should investigate ways to address the needs of Black men using
digital health to manage their diabetes. Additionally, research should focus on
improving the clinical effectiveness of digital health tools for diabetes

management amongst Black men.
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4 Clinicians’ Perceptions of using Patient-Generated Health Data to Guide
Clinical Decision-Making and Management of Diabetes: A Qualitative
Study

4.1 Introduction

Around 10 percent of the population in the United States, equivalent to
37.3 million Americans, is affected by diabetes, a chronic health issue with
significant implications (CDC, 2022). Diabetes is currently the seventh leading
cause of mortality, and its prevalence has increased by 60 percent, resulting in
medical costs and lost income totaling around $327 billion (Adu et al., 2019;
CDC, 2022). Achieving optimal outcomes in diabetes requires stringent
management and monitoring of blood glucose levels, weight, medication
adherence, and lifestyle behaviors such as diet and exercise (Boyle et al., 2015).

Advances in digital health offer novel approaches with great potential to
improve diabetes management, including the ability to collect and utilize patient-
generated health data (PGHD) in real time (Shaw et al., 2019). The US
Department of Health & Human Services defines PGHD as health-related data
“created, recorded, or gathered by or from patients” to address a health
condition. Individuals can use wearable devices, mobile health apps, and other
technologies to track, monitor, and report their PGHD, thus enabling them to

record information about their health and wellness, keep track of their activity
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levels, enhance their self-awareness of health, and utilize tools to manage their
health conditions. Shapiro et al. (2012) emphasize that such approaches permit
patients rather than health care providers to take responsibility for documenting
and distributing their data. PGHD can supplement data from clinical visits to
offer a more complete picture of the patient’s daily behaviors, surroundings, and
lifestyle (Demiris et al., 2019). Additionally, PGHD collected outside clinic visits
and submitted to providers could allow remotely monitored health care delivery
(Lavallee et al., 2020) as well as effective care tailored specifically to the patient’s
individual health condition and circumstances (Cohen et al., 2016).

Digital health technologies can facilitate diabetes management by
enabling the tracking, recording, and monitoring of multiple data streams of
PGHD such as blood glucose, medication and insulin administration times and
doses, nutritional intake, and physical activity (Giordanengo et al., 2019; Hartz,
Yingling, & Powell-Wiley, 2016; Sieverdes, Treiber, Jenkins, & Hermayer, 2013).
Moreover, these data can be transmitted in real time between patients, clinicians,
and health systems to provide a better picture of the patient’s health between
clinic visits (Shaw et al., 2019). PGHD can improve communication and
engagement between patients, health care teams, and providers while providing

more comprehensive longitudinal data about the individual’s health (Cohen et
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al., 2016). Digital health technologies provide clinicians and their patients with a
unique opportunity to engage with PGHD to guide the management of diabetes.
Given the ongoing advances in health technologies, health care providers
must remain knowledgeable of the digital health technologies currently available
to gather clinical patient data (i.e. electronic health records, patient portals,
wearables, patient sensors) (Demiris et al., 2019; Nittas, Lun, Ehrler, Puhan, &
Mutsch, 2019). Because there are multiple types of digital health technologies,
and all require time and training to use during patient visits, clinicians may be
concerned that their use could hamper workflow efficiency, increase provider
liability and accountability, and change patient expectations of how clinic visits
should operate (Lavallee et al., 2020). Researchers and nurse informaticists must
address technical challenges by confirming the accuracy and validity of PGHD
transmitted from patient devices (Lavallee et al., 2020), managing data security
risks (Shaw & Ferranti, 2011), and standardizing the data collected (Chung,
Cook, Bales, Zia, & Munson, 2015). It is necessary to be mindful of (a) the data
the health care system is amassing, (b) what health care practitioners might be
clinically required to do with this PGHD, and (c) the changing roles of health

care practitioners/clinicians and the health care system.
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The conventional health care landscape is transforming in response to
innovative technologies and digital health initiatives incorporating PGHD that
offer targeted solutions. Although digital health and PGHD hold promise for
enhancing diabetes management and support, few studies have examined
providers’ perspectives on the use of PGHD. The purpose of this study,
therefore, was to explore clinicians’ perspectives on barriers and facilitators to
the use of PGHD to guide the clinical decision-making and management of
patients with diabetes. Findings will provide new insights into providers’
perceptions of the use PGHD within their clinical care and inform their patient
education regarding how to use PGHD to improve diabetes self-management.
4.2 Methods
Study Design, Sample, and Setting

This study adopted a qualitative descriptive design. This type of research
design facilitates a clear, in-depth understanding of the study phenomenon by
examining it from the participant’s perspective through their direct descriptions
of experiences or perceptions (Creswell & Plano-Clark, 2017; Sandelowski, 2010).
A qualitative descriptive design was considered the most appropriate approach
for this study as its objective was to develop an in-depth understanding of

clinicians” subjective perspectives on barriers and facilitators to the use of
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patient-generated health data to guide the clinical decision-making and
management of patients with diabetes.

All participants were invited to participate by email or in person.
Clinicians were eligible if they (a) had provided care to adults with diabetes
mellitus for at least 1 year, and (b) were employed by the participating health
system. There were no exclusions. We purposively sampled participants to
include a diverse range of providers with and without prescribing privileges,
including doctors, nurse practitioners, nurses, and diabetes educators.

Ethical Considerations

The PI obtained approval from the Institutional Review Board before
commencing research activities (Pro00071569). The study participants were
informed that their participation in the research was voluntary, information
obtained from them would be kept confidential, and they could withdraw at any
stage in the research process. Their electronic written consent was obtained.

4.3 Data Collection

In this study, semi-structured interviews were conducted with consenting
participants (N = 21) from May 2019 — March 2020 from one academic medical
center located within the Southeastern United States. The data collection process

consisted of three major steps. In the first step, a semi-structured interview guide
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was designed and piloted to identify and refine any problems with the wording
of questions, estimate the resources required, and determine whether the
preliminary data matched the research intention of developing an in-depth
understanding of desired design requirements for a diabetes self-management
app among Black men living with diabetes.

The research team collectively developed a semi-structured interview
guide with open-ended questions. Interviews began with general questions
about the providers’ thoughts on the use of digital health technologies for
managing diabetes. The initial questions for the interview included the
following;:

1. “What barriers do you see to using real-time data in your clinical

decision making?”

2. “What would enable you to use patient-generated health data (PGHD)

in your clinical decision making?”

The second step involved the recruitment of participants, and as a third
step, the PI (AD) conducted the semi-structured interviews. Data were collected
either through a private in-person conference or phone conversation, or over a
video conferencing platform. The semi-structured interviews were conducted

one time, lasted between 25-30 minutes, and were audio recorded and
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transcribed verbatim. Interviews were conducted by the first author. Participants
were also asked to complete a demographic questionnaire which included items
on gender, race, clinical role, and years of practice. Participants received $50 for
their participation.
4.4 Data Analysis

The audio records were transcribed, and the first and second authors
verified the transcripts against the audio. The data were then analyzed using the
conventional content analysis method. Hsieh and Shannon (2005) described this
method as an inductive approach in which codes are developed directly from the
data. The conventional content analysis approach consists of three phases: data
preparation, organization, and reporting (Elo & Kyngas, 2008). The preparation
phase involved the removal of personally identifiable information. During this
phase, all information that could be used to identify participants such as names
and places of work were removed, and unique identifiers were assigned to each
transcript. The transcripts were then imported into NVivo software for analysis.
The first author began exploring the data by reading and re-reading through all
transcripts to familiarize themself with the data and captured their initial

Impressions in memos.
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The organization phase entailed selecting units of meaning, phrases, or
sentences that captured concepts related to the research question; attaching codes
to the units of meaning; sorting the codes into categories based on similarity
(Hsieh & Shannon, 2005); and, finally, grouping the categories into overarching
themes (Elo & Kyngas, 2008).

The first author independently coded each interview and submitted the
completed code and corresponding data to the second author for coding review.
The second author reviewed the entire codebook and independently encoded
30% of the data. The two authors scheduled frequent meetings to review the
codes and categories, and to discuss any discrepancies. The coding process
continued until saturation was reached (i.e., no new codes were identified).

As recommended by qualitative researchers, the authors maintained an
audit trail of all analytical actions (Morse, 2015; Whittemore, Chase, & Mandle,
2001). Detailed findings are reported in the following section.

Rigor

Scientific rigor in qualitative research is based on the four principles of

trustworthiness: confirmability, dependability, credibility, and transferability

(Lincoln & Guba, 1985; Cope, 2014; Morse, 2015). Please refer to table 5.
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Table 5: Strategies used to Establish Scientific Rigor

Principles Strategies Used

Credibility Providing rich and detailed descriptions of the study
phenomenon supported with verbatim quotes

Transferability Providing rich descriptions of the phenomenon
under study
Dependability Developing a codebook

Engaging an expert to review the procedures

Confirmability Keeping an audit trail
Developing rich descriptions of the study findings
with quote exemplars

Credibility assesses whether the research findings are a true
representation of the participant’s perceptions and experiences (Elo & Kyngas,
2008; Hsieh & Shannon, 2005); it was established by providing rich and detailed
descriptions of the study phenomenon supported with verbatim quotes.
Transferability describes a measure of the degree to which research findings can
be generalized to similar contexts (Elo & Kyngas, 2008; Hsieh & Shannon, 2005);
it was enhanced by providing rich descriptions of the phenomenon under study.
Dependability ensures consistency across researchers and settings (Elo &
Kyngas, 2008; Hsieh & Shannon, 2005); it was maintained by using a codebook
and engaging a qualitative expert to review the codes. Confirmability maintains
objectivity in qualitative research (Elo & Kyngas, 2008); it was ensured by

keeping an audit trail and developing rich and thorough descriptions of the
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study findings with quote exemplars. During the analysis process, the authors
verified the accuracy of the transcripts against the audio recordings prior to
coding and analysis, met routinely to discuss coding developments, had a
qualitative expert (second author) audit the codebook to provide feedback on
codes matching the exemplar quotations, and maintained an audit trail of our
actions and memos (Morse, 2015; Whittemore, Chase, & Mandle, 2001).

4.5 Results

Participants (N = 21) were 76% White with an average of 12 years of practice.

23% of participants were Female. The sample included physicians, nurse practitioners,

nurses and a diabetes educator. Please see table 6 for more details.

Table 6: Participant Demographics

Demographic Items N (Percentage)
Gender
Male 5 (23.8%)
Female 16 (76.2%)
Race
White 16 (76.2%)
Black 2 (9.5%)
Asian 1 (4.8%)
Other 2 (9.5%)
Specialty
MD 14 (66.7%)
NP 2 (9.5%)
RN 4 (19%)
Diabetes Educator 1 (4.8%)

Years in Practice

Average (Range)
12 (1-40)
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Three themes emerged regarding clinicians’ perspectives of the utility of
patient generated health data to guide clinical decision making and self-
management of diabetes. These themes include a) utilizing PGHD to guide care,
b) concerns and limitations of PGHD use, and c) strategies for optimizing PGHD
use. Themes were divided into subthemes to provide further detail of the topic
explored.

Utilizing PGHD to Guide Care

The theme “utilizing PGHD to guide care” details clinicians’ perspectives
on the utility of incorporating patient-generated health data within clinical care.
The subthemes include a) ability to provide tailored treatment recommendations
and b) improved patient engagement.

Subtheme: Ability to provide tailored treatment recommendations

Clinicians discussed using PGHD to guide clinical decision making and
patient care. Clinicians stated that it was good to have a patient’'s PGHD because
there are a lot of data points between visits and it helps tell a story that is a part of
the bigger picture of the patient’s health. Since many clinicians only see patients
every couple of months, and a lot happens during those months, data outside of
clinic values can illustrate if the patient’s diabetes management is improving.

Many patients can overestimate or underestimate certain things, such as activity
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levels, so it is helpful to have objective data to work with. PGHD and CGM data
can also give the clinician an idea of what is contributing to patient’s outliers or
give insight on if medications are working or adjustments are needed. PGHD
allows for monitoring patients” consistency or see if they are struggling with
something specific. Clinicians gave examples of how they employed the patient
generated health data within the patient assessment. Clinicians shared that, “If you
have actual data, it helps present the case of where we need to kind of focus changes.”
(Participant 01)

Clinicians explained how reviewing reports that show estimated Alc and
blood glucose levels before and after meals, along with accompanying
symptoms, helped identify trends in blood sugar fluctuations. The clinician
found it helpful to compare daily reports side by side and walk through them
with the patient to identify habits and day-to-day trends. They also noted that
analyzing data can help identify trends in low blood sugars, particularly after a
hard workout or high activity levels, allowing for interventions such as a
temporary basal rate adjustment in insulin pumps. Clinicians believed that data
analysis could provide valuable feedback to patients in monitoring their progress

and identifying trends over time. They acknowledged that patients are typically

102



only seen every few months, and data could help patients stay on track and
make adjustments to their diabetes management plan.
“Patient-generated health data can help patients stay on track and make
adjustments to their diabetes management plan.” (Participant 10)
Clinicians suggested that monitoring personal hypoglycemia or hyperglycemia
sensations could be helpful, which could be corroborated with a Fitbit or an
Apple watch, as everyone experiences these symptoms differently. They
explained that hypoglycemia symptoms could include various things from
clammy and sweating to dizzy or ravenous. The clinicians agreed that
monitoring different data points is crucial to make wise decisions and
modifications to the patient’s treatment plan.
“I think their personal hypoglycemia or hyperglycemia symptoms are helpful and
that could be corroborated with a Fitbit or an Apple watch that checks heart rates
since there is usually some tachycardia with hyper, hypoglycemia cause everyone
experiences that a little differently.” (Participant 14)
Another benefit of using PGHD that was identified by the clinicians was
personalized treatment recommendations. PGHD allowed healthcare providers
to gather comprehensive and individualized information about their patients’

health status, which in turn enabled them to tailor treatment plans to meet each

103



patient’s specific needs. Clinicians agreed that even though using PGHD for
personalized treatment recommendations could be time-consuming, it was
ultimately beneficial.

For example, clinicians highlighted that setting broad goals without
considering patients” capabilities and lifestyle was not beneficial. Instead,
knowing their activity level, preferred activities, and time of day when they are
active could help tailor a plan that feels achievable. They further explained that
for a patient who is only averaging 2000 steps and telling them to walk 10,000
steps is not achievable. Additionally, knowing the time of day when patients are
active is also important. Clinicians further expressed their hope for patients who
adhere to the personalized plan, stating that just setting broad goals would not
mean much. By looking at patients” PGHD, healthcare providers can see what
they are doing and tailor a plan to their specific needs. By examining trends, such
as steps taken at the beginning and end of the year, healthcare providers can
identify areas for improvement and suggest ways to incorporate activities. “You
can really tailor it more to that person, I think.” (Participant 07)

Clinicians noted the benefits of PGHD in identifying patterns that patients

may not be aware of, leading to better treatment. They gave an example of how
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reviewing a patient’s log using PGHD could reveal that their hypoglycemia
threshold was lower than they realized, which could lead to feelings of tiredness.
“I think that would be interesting because then you know, someone comes in and
says, you know, I haven't had any lows, but this last month 1've been feeling
really tired and then you can look at their you know, their log and you can say oh
well, no, you have actually had lows.” (Participant 14)
Clinicians suggested that using tools such as Fitbit could be helpful in gaining a
better understanding of a patient’s overall health and activity levels. They
highlighted that providing patients with concrete goals, such as walking a certain
number of steps, can increase patient motivation.
“Using patient generated data, you can make more tangible goals with the
patient. Like you can say, yes I know you usually walk x amount of steps a day.
Lets get to this certain number of steps a day. I think that would be really
helpful.” (Participant 9)
Clinicians expressed concerns over exacerbating health disparities with the use
of PGHD. More specifically, that certain patients would get more granular
information and more tailored treatment plans possibly facilitating better health
outcomes then patients who don’t collect or gather PGHD.

Subtheme: Improved patient engagement
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Clinicians highlighted the importance of improved patient engagement via
patient accountability and motivation through tracking of their health
information. However, they also acknowledged the need for feasibility and
careful handling of patient data.
“If they know that their information is being sent and being tracked, I think that
really does something for patients’ engagement and motivation.” (Participant
04)
Clinicians underlined the importance of data analysis and feedback for
encouraging and enlisting the participation of patients in their own healthcare.
They believed that empowering patients through PGHD could lead to better
treatment outcomes.
“Maybe we empower more patients with their data. CGMs and sensors allow us
to do that.” (Participant 15)
Concerns and limitations of PGHD Use
This theme details the concerns shared by clinicians in regard to data
clinical use of PGHD. The subthemes include a) time and billing and b) data
validity.

Subtheme: Time and Billing
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There was a consensus between clinicians that having access to more
patient data is “good”, however time may be a barrier to incorporating PGHD into
clinical care. The current workflow includes nurses manually scanning patient
PGHD reports into EHR, which can be time-consuming due to long reports.
Clinicians reported a workflow of reviewing pump settings, making sense of the
data and patterns presented, showing, and explaining the data to the patient. Then
the clinician must also assess the patient, come up with a treatment plan or create a
possible change plan of care, prescribe, and write a note, which is time consuming,.

Furthermore, reviewing PGHD with the patient is time consuming since
many patients do not understand the reports for themselves and require patient
education around interpreting their reports. Clinicians highlighted that billing for
reviewing PGHD is a concern as most clinicians are not being compensated for
reviewing data and would have to review PGHD in their own personal time. The
ability to bill for using PGHD could incentivize providers to incorporate the use
of these devices in patient care and improve patient engagement and
accountability.

“I mean, 1 think, with where health care is going, if this is something that could be

like, billable or someone could I guess, just sit in their office for half a day and

mine all this data and have either a virtual visit.” (Participant 10)
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Clinicians stated that primary care providers may not have enough time
to review PGHD data outside of scheduled office visits due to their busy
schedules and that it could be difficult for primary care providers to manage this
data and incorporate it into their patient care. Primary care providers have to
balance multiple responsibilities, such as patient consultations, administrative
tasks, and other healthcare duties, which can limit their ability to review PGHD
data frequently. Clinicians stated the need for healthcare organizations to
develop strategies to support primary care providers in managing PGHD
effectively, such as providing training and education on how to interpret and use
PGHD data, or allocating resources to support the review and analysis of this
data.

“If you're in a practice where it really is the primary care provider doing all of

this then it’s gonna be really challenging to look at this outside of office visit

time.” (Participant 07)

Clinicians raised concerns about the feasibility of reviewing PGHD, given
the amount of data that could be generated and the limited time that healthcare
providers have to review it. They expressed the opinion that it might be more
teasible to review PGHD if it were a billable activity, allowing them to devote

more time to the task. Clinicians” comments highlight the need to find ways to
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incentivize healthcare providers to review PGHD data. Without a clear benefit or
compensation, healthcare providers may be unwilling or unable to devote
sufficient time and resources to this task. By establishing a billing code or other
form of compensation for reviewing PGHD data, healthcare organizations can
help to ensure that patients receive the benefit of this valuable data, while also
supporting the work of healthcare providers.

“I'm not sure like you know, that we have the time to do that, unless somebody

could set up some sort of, you know, if it was billable and I could have an

afternoon to sit and virtually review data and give accommodations, I'd be happy

to sit in my office and do that if I could bill for it but if it was to be done on my

own time.” (Participant 10)
Subtheme Theme: Data Validity

While it was agreed that both PGHD and clinician collected data needs to
be validated before used, clinicians shared concerns specific concerns about the
use and validity of patient generated or patient collected health data. Nurses
questioned how they could verify if the patient has been using, maintaining, or
calibrating their personal device appropriately to avoid false readings. Thus,
nurses shared they wouldn’t feel comfortable dosing a patient’s medication

according to the patient’s personal device or PGHD. Furthermore, it was discussed
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that device readings can be inconsistent, and the sensitivity of the tools used to
collect PGHD was questioned. there is no current workflow to assess the validity
of PGHD.

The potential for missing data was also discussed. The reliability of PGHD
collected was also highlighted in regard to the potential for missing data. For
example, the patient may exercise and forget to bring their phone on their person
or a lot of patients might not carry their phones on their person continuously so
the activity trackers are ineffective and data may be incomplete. Clinicians could
not ascertain the validity of the data because CGM devices had low sensitivity to
the patient and could collect activity data from anyone who was carrying the
device. “Validity could be an issue because it would give us false readings of four or five
thousand steps when the patients were at home, for example, if someone else was using
the device.” (Participant 13)

Furthermore, certain patient exercises, like swimming, cannot be tracked
with a phone. However, other clinicians shared that they believed that PGHD is
reliable data and that PGHD logs may give more accurate data then if the patient
just wrote it down themselves since patients can inaccurately document their data
on paper forms. To build the provider’s sense of confidence in using PGHD, the

clinicians expressed the need for data validation strategies.
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Strategies for optimizing PGHD Use

This theme details strategies for optimizing use of patient-generated
health data within clinical practice. The subthemes include a) patient education
and b) integrated workflow.
Subtheme: Patient Education

Clinicians believed that patient education was vital for the proper use of
PGHD to guide a patients” care and self-management. Clinicians identified that
using PGHD could improve patient access to information about their diabetes
management. With PGHD, patients could have access to real-time data on their
glucose levels and other health metrics, which could help them make more
informed decisions about their treatment. In addition, PGHD could allow
patients to share their data with their healthcare providers, enabling them to
work together to develop personalized treatment plans. Clinicians voiced
concerns over the lack of patient access to information, highlighting the need for
healthcare providers to prompt patients to download their own reports. “Maybe
it needs to start at that educational level, saying ‘here’s the way you download it, and 1
encourage you to do so.” (Participant 02) Clinicians emphasized the importance of
reminding patients to upload their PGHD on time. They suggested using text

messages, emails, or calls to remind patients to do so. They also proposed
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creating accounts for patients in clinic to make it easier for them to access and
upload their data.

Clinicians believed in educating the patient about the device and how it fit
into their routine was crucial. Clinicians also discussed the opportunity to educate
patients on their data.

“You should go over the patient-generated health data, make sense out of it and

then show it to the patient and explain the data to them and then come up with a

treatment plan.” (Participant 03)

Clinicians further stated that the choice of tracking method should be tailored to
the individual patient, taking into account factors such as their level of
education, socioeconomic status, and the duration of their diabetes. “I think it
depends on the patient, maybe like education level, maybe socioeconomic factors, how
long they’ve had diabetes” (Participant 02)

Subtheme: Integrated workflow

Clinicians identified the importance of having an integrated workflow
with designated computers and staff to optimize PGHD use in clinical practice.
They noted that having dedicated staff and computers for accessing and
interpreting PGHD can help ensure that healthcare professionals have timely

access to patient data and can make necessary interventions to improve patient
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outcomes. Clinicians expressed that having designated computers and staff for
PGHD use would be beneficial for clinics. They noted that not all clinics have the
capability to assign a nurse to regularly review PGHD and follow up with
patients.
“I think that some providers who have to actually think about or you can do
without information regularly, right? You know, if you have the type of clinic
where you had a nurse who was assigned to be looking at this and making calls,
and following up with patients, that could be really neat.” (Participant 04)
Clinicians suggested that clinics could implement a rule of practice where they
have additional staff members assigned to download and review PGHD during
certain days of the week. They acknowledged that not all clinics may have the
resources for this, but academic practices may have more help available.
“Maybe a rule of practice, for a clinic is that during certain days of the week, they
have a few additional staff members, or may be only one person, you know,
downloading PGHD, looking at outliers, goals, etcetera.” (Participant 04)
4.6 Discussion
The purpose of this study was to examine clinicians’ perspectives on barriers and
facilitators to the use of PGHD to guide the clinical decision-making and

management of patients with diabetes. The findings revealed that PGHD has
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significant potential to improve patient care, promote patient engagement, and
facilitate tailored treatment plans. However, there are also concerns regarding
the validity of PGHD, which need to be addressed. The study also highlighted
the importance of technology in facilitating PGHD integration into clinical
workflows and suggested strategies for optimizing PGHD use.

While using patient-generated data in clinical decision-making and
patient care was generally seen as beneficial, there was apprehension about how
it could potentially exacerbate health disparities among patients who cannot or
do not use such data (Veinot, 2018). Consistent with the literature, our findings
demonstrate that providers are concerned that clinical use of digital health and
PGHD could potentially contribute to health-care disparities as some patients
may be unable to track their health data due to their disease, lack of engagement,
limited access to technology, or insufficient medical coverage for reimbursement
(Chung et al., 2015; Nundy et al., 2014).

The barriers related to PGHD use identified by providers in our study
align with those found in other research, including work by Austin et al., which
identified barriers pertaining to PGHD integration into the electronic medical
record and concerns about insufficient compensation for time that health care

providers would spend evaluating PGHD outside of scheduled appointments.
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Similarly, respondents had unanswered questions about the types and frequency
of data that would be most useful for monitoring health and making clinical
decisions (Chung et al., 2015). This study aligns with previous research
suggesting that providers are concerned about the reliability and validity of
PGHD (Nundy et al., 2014).
Strengths

Our findings contribute to the literature by providing contemporary
qualitative perspectives of clinicians regarding barriers to and facilitators of
PGHD use to guide their clinical decision-making and management of patients
with diabetes. Findings from this study will contribute to the underdeveloped
knowledge base on how providers can work with patients to use PGHD to
improve Diabetes self-management. Further, these findings provide new insights
into clinical workflows currently in place and potential changes to clinical
guidelines for PGHD use for diabetes management.
Limitations or Comparison to Prior Work

First, our sample included clinicians (in various roles) from the same
academic health system in the Southeastern United States, which may have
resulted in bias. Second, some interviews were conducted in person and others

over the phone which could have influenced findings and clinicians willingness
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to share. Lastly, our findings may not be generalizable or transferable to all
clinicians working with PGHD from patients with diabetes; however, they
represent the perspectives of a diverse group of clinicians on barriers and
facilitators affecting the use of PGHD to guide clinical decision-making and
management of patients with diabetes.
Future Research

Further research is needed to explore the testing and implementation of
self-management digital health technologies and data visualizations tailored to
be both patient-facing and clinician-facing. Specifically, research is recommended
that aims to identify strategies to (a) help patients adapt to using various types of
self-generated diabetes-related data, and (b) help providers guide patients to
better self-management in real-time, especially at times when guidance is
urgently needed.
4.7 Conclusions

While clinicians saw the value of patient-generated data for guiding
decision making and self-management of diabetes, concerns around data
responsibility, reliability, and potential disparities in care were raised. As
consumer tools and aggregate data become increasingly popular for diabetes

clinical management and are integrated into care delivery, it is important to
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address current gaps in our understanding of how best to use various mHealth
technologies and how their aggregate data can best support diabetes

management.
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5 Conclusion

This dissertation aimed to explore the barriers, facilitators, and user
preferences of digital health use for diabetes self-management among Black men
while also investigating clinicians’ perspectives of digital health use for clinical
decision making and management of diabetes. This dissertation is composed of
Chapter Two, a qualitative study evaluating the barriers and facilitators to digital
health use for self-management of diabetes among Black men; Chapter Three, a
qualitative study investigating the desired design requirements for a diabetes
self-management app among Black men living with diabetes with Black men as
the key stakeholders; and Chapter Four, a qualitative study evaluating clinicians’
perspectives of the utility of patient generated health data to guide clinical
decision making and self-management of diabetes. Chapter five provides an
overall review of the key findings, a discussion on the implications of the
research, study limitations, and directions for future research.

51 Summary of Results and Key Findings
Chapter Two

The qualitative study described in Chapter Two aimed to evaluate the

barriers and facilitators to digital health use for self-management of diabetes

among Black men. The study results emphasized the significance of
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incorporating features that enhance diabetes self-management to increase
technology adoption and use, enhancing access to information and insurance
coverage, and recognizing the importance of cultural values and practices when
designing health technology. Participants also highlighted the importance of
addressing the physical and psychological discomfort associated with technology
and considering the healthcare providers’ role in the use of health technology.
Chapter Three

The qualitative study described in Chapter Three aimed to investigate
desired design requirements for a diabetes self-management app among Black
men living with diabetes with Black men as the key stakeholders. Participants
discussed the need for a diabetes self-management mobile application that tracks
patient-generated health data, had customizable notifications, and provided
tailored recommendations. It was discussed that the application should also offer
two types of support, educational support, and social support. It was found that
online communities can provide a supportive environment for black men with
diabetes. These communities can provide a space for exchanging experiences,
sharing tips and advice, and finding emotional support. Participants also shared
components, such as interface design and data portability, which were important

for a positive user experience.
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Chapter Four

The qualitative study described in Chapter Four aimed to evaluate
clinicians’ perspectives of the utility of patient generated health data to guide
clinical decision making and self-management of diabetes. Providers discussed
their concerns around data responsibility and overwhelm, data reliability and
validity, and provider reimbursement. Using patient generated data in clinical
decision making and to guide patient care was generally viewed as a positive
factor however there was concern about how using patient generated data to
guide clinical decision making may wide health outcome disparities in patients
who do not or are unable to use patient generated health data in their clinical
care.
5.2 Nursing Practice and Science Implications

The findings of this dissertation have several implications for nursing
practice. Nurses should ensure that the digital health tools they recommend are
culturally appropriate for Black men with diabetes. This can involve ensuring
that the tools are accessible, easy to use, and tailored to the specific needs and
preferences of Black men. Nurses should provide education and support to

patients on how to use digital health tools effectively. This can involve providing
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guidance on selecting appropriate tools, demonstrating how to use the tools, and
providing ongoing support and feedback.

The findings of this dissertation have several implications for nursing
science. Nurses should consider integrating digital health tools into their clinical
workflows to ensure that patients receive the support they need to manage their
diabetes effectively. This can involve researching how to incorporate digital
health tools into routine checkups, monitoring patient data remotely, and using
digital health tools to communicate with patients and provide feedback. Digital
health tools can provide clinicians with a wealth of data on patients” health
status, behaviors, and preferences. Nursing science should research how to use
patient generated health data to provide personalized care and support to
patients, and how to tailor treatment plans and recommendations based on
individual needs and circumstances. Furthermore, nursing science should
examine theoretical frameworks that can support the integration of digital health
tools into routine care, identify best practices for use of these digital health tools
and best ways that nurses can support patients in use of these tools.

5.3 Health Policy Implications
The findings from this dissertation have several policy implications.

Health policy should ensure that digital health tools are accessible and affordable
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to all. This can involve promoting policies that incentivize the development and
adoption of digital health tools and ensuring that healthcare providers are
reimbursed for the use of these tools. Health policy should prioritize privacy and
security in the use of digital health tools. This can involve promoting policies
that require the use of secure platforms for data storage and transmission,
ensuring that patients have control over their data, and establishing guidelines
for the collection and use of patient data. Lastly, policy should promote
evidence-based care in the use of digital health tools. This can involve promoting
the development and dissemination of evidence-based guidelines for the use of
digital health tools, promoting research on the effectiveness of these tools, and
ensuring that clinicians have access to up-to-date information on the use of
digital health tools in diabetes management.
5.4 Limitations and Strengths

There were several limitations and strengths in this dissertation.
Generalizability from this research is limited. Like most qualitative studies, these
studies involved a small sample size, so the findings may not be representative of
the views of all Black men with diabetes (Chapter Two and Three). To counter
this, we deliberately recruited a varied group of participants to ensure multiple

viewpoints. It's worth mentioning that due to COVID-19 restrictions, we
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conducted all chapter 2 and 3 interviews online using Zoom videoconferencing.
This approach might have excluded individuals with poor digital literacy skills.
Additionally, our sample of providers included clinicians from the same
academic health system which may bias results (Chapter Four). Some of the
provider interviews were conducted in person and some of the interviews were
conducted over the phone which may have had an impact on answers. Lastly,
our findings may not be generalizable or transferable to all clinicians working
with patient-generated health data from patients with diabetes, however the
findings offer a diverse representation of clinicians about the barriers and
facilitators to use of patient-generated health data to guide clinical decision
making and management of patients with diabetes.

Nevertheless, this dissertation has evident strengths. The study in Chapter
Two and Three contributes, with Black men as key stakeholders, to the literature.
From these studies, we have collected desired components of a mobile health
app to facilitate management of diabetes, which may inform future designs of
diabetes management health apps targeting minorities. We also conducted a
thorough exploration of the barriers and facilitators to the use of digital health

for diabetes management among Black men, which may help inform future

123



research about the development and implementation of digital health
interventions tailored to the unique needs of this population.
5.5 Future Research

As the healthcare disparities, it is important for future research to
continue to investigate digital health use for diabetes management and
incorporate Black men as key stakeholders in the research process. Furthermore,
future research should focus on determining the effectiveness of digital health
tools in managing diabetes among Black men. This can involve conducting
randomized controlled trials to compare the effectiveness of different digital
health tools and interventions in improving diabetes outcomes. Future research
should focus also on understanding the impact of digital health tools on health
equity among Black men with diabetes. This can involve examining the extent to
which digital health tools reduce health disparities and improve health outcomes
among Black men and identifying ways to promote equitable access to these
tools. Lastly, future research should also focus on understanding the optimal
ways to integrate digital health tools into clinical workflows. This can involve
examining the impact of integrating digital health tools into routine care on

patient outcomes, identifying best practices for training healthcare providers on
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the use of these tools, and best ways to support patients” education around
digital health use for diabetes management.

Future research should consider frameworks specifically targeted towards
Black men with diabetes such as the Gender-Centered Diabetes Management
Ecological Framework for Black Men (Jack et al., 2010). The Gender-Centered
Diabetes Management Ecological Framework for Black Men is a conceptual
model that aims to provide a comprehensive and holistic approach to
understanding and addressing the unique challenges and barriers that Black men
face in managing diabetes, such as cultural expectations around masculinity and
healthcare, as well as the impact of systemic racism and discrimination. Given
the rates of diabetes and associated disparities throughout Black men in the
United States, a conceptual framework that focuses cultural acceptability and
gender sensitivity of diabetes self-management strategies will be appropriate to
inform this dissertation concerning digital health technologies for diabetes self-
management among Black men. It is important to have an advanced
understanding of the sociocultural context needed to create new paradigms for
health equity interventions and effective digital health technologies for bridging

cultural differences.
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5.6 Closing

Overall, this dissertation highlights the importance of exploring the
barriers, facilitators, and user preferences of digital health use for diabetes self-
management among Black men while also investigating clinicians’ perspectives
of digital health use for clinical decision making and management of diabetes.
Digital health tools can help black men with diabetes take control of their health
and manage their condition more effectively. However, it’s important to ensure
that these tools are accessible and culturally appropriate to ensure that Black
men have access to the support they need to manage their diabetes. Furthermore,
it is important that providers work to incorporate patient generated health data
into their clinical decision-making process and stay up to date on relevant
diabetes technologies in order to adequately support their patients with diabetes.
Future research within clinical practice, policy and digital health is needed to

construct, expand, and employ solutions that address these unique challenges.
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Appendix A

Demographics Survey Questionnaire

Default Question Block

Thank you for
volunteering

to participate!

Digital Health & Diabetes Study

Purpose of the study
= You are being asked to take part in a study because we would like to hear about your experience
as a Black man with Diabatas and your views on tachnology.
What do you have to do to take part in the study?
a Complete this survey (on the next page)
# Sign up for a Zoom Interiew Session
Will you ba paid for taking part in the study?

& Yas, you will be paid $45 via an amazon e-gift card for participating in this survey and zoom

interview.
Wito should you contact If you want further 7 Cortac he ., Anina Diand, BSN, RN, by caling (919) 813-1427 of by
sanding an emal lo anna dianaBdube adu ¥ you have quesiions, Lo 8 iint abaud your inval tiha hos fudy of your
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Appendix B
Chapter Two Semi-Structured Interview Guide
Opening Prompt: Thank you for agreeing to talk with me. I really
appreciate your time. I just want to hear about your experience with diabetes as a
black man and how you’ve used technology to help manage your diabetes. My
goal, inspired by my father who is a black man with diabetes is to help black
with diabetes and their families, so any information you give me will be helpful.
We will only talk as long as you would like. There are no right or wrong
answers. Anything you tell me will be totally confidential. No one who works
here at the Duke will hear anything you share with me. You can stop the
interview at any time, and you do not have to answer any questions that you do
not want to.
Note: Below is a semi-structured interview guide.
Opening Question:
1) Talk to me about when you first got diagnosed?
2) Tell me about how you take care of your diabetes? Walk me through an
average day of managing your diabetes.
3) What is your experience with (wearable technology)

a. Glucometers vs CGMs?
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i. If you do not use any, would you like to use wearable
technology? like Fitbit, apple watch?

b. (mhealth, patient portals,etc.)

4) What are some of the things you like about using digital health (tools,
portals,wearables) to take care of your diabetes?

5) What are some of the challenges to using digital health (tools, portals,
wearables) to take care of your diabetes?

a. What are some concerns you or someone else may have about
using a technology (i.e.sensor, smartphone app) to track your
diabetes?

6) What has been the hardest thing about diabetes management or about
managing your diabetes?

7) On the survey, you indicated that you use apps to help you take care of
your diabetes. Can you talk to me about that?

a. Do you think that using the app has allowed you to better take
care of yourdiabetes?

8) Could you please share with me how come you do not use a diabetes
app?

a. If previously using, why did you stop?
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b. What would make you use a diabetes management app?
9) Has your doctor ever mentioned/recommended any smartphone apps to
you? Or any diabetes technologies?
10) what does the online diabetes culture mean to you?
11) How has Diabetes management impacted your mental health? Can
technology be used to help with mental health?
12) Talk to me about how you have been managing your diabetes during

covid? How has COVID impacted how you manage your diabetes?
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Appendix C
Chapter Three Semi-Structured Interview Guide

Opening Prompt: Thank you for agreeing to talk with me. I really appreciate your
time. I just want to hear about your experience with diabetes as a black man and
how you’ve used technology to help manage your diabetes. Any information you
give me will be helpful. We will only talk as long as you would like. There are no
right or wrong answers. Anything you tell me will be totally confidential. No
one who works here at the Duke will hear anything you share with me. You can
stop the interview at any time, and you do not have to answer any questions that

you do not want to.

Note: Below is a semi-structured interview guide.

What are somethings that could be done to improve diabetes management

for you?

e What would be on your wish list for diabetes management?

e If you were able to develop a technology or app to help you take care of
your diabetes, what features would you want in the app to make it useful
to you?

e If you were creating your ideal piece of technology or app for diabetes,

what would it be?
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o What would it have? What are some things it could do (functions)?
If this was a perfect world, how do you see an app being developed for
type twodiabetes for black men?

o How should they be approached?

o Are there things I should be considering?
Let’s say I am planning to develop a diabetes app specifically for Black
Men with T2DM. So I'd like to pose the question: Is there anything you
think I should consider when making the app?
If you were creating something for another Black man recently diagnosed

with T2DM,, in an ideal world, what would it have?
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Appendix D
Chapter Four Semi-Structured Interview Guide
Opening Prompt: Thank you for agreeing to talk with me. I really appreciate your
time. I just want to hear about your experience with patient generated data and
using that to guide your clinical decision making. There are no right or wrong
answers. Anything you tell me will be totally confidential. No one who works
here at the Duke will hear anything you share with me. You can stop the
interview at any time, and you do not have to answer any questions that you do
not want to.
Note: Below is a semi-structured interview guide.
o [Describe the study] We want to get your thoughts about the use of these
technologies.
* Do you feel these devices help patients with self-managing diabetes?
e [Probe: If yes, why? If no, why not?]
o How do you feel these devices help pts with SM?
o Track (step count, BG, wt)
o Record (step count, BG, wt)
o Monitor (step count, BG, wt)

o Increase awareness of SC BG wt
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o Ifyes...how or why?
e Ifno...how or why not?

* In what ways do you think digital health devices can be used to
collaborate between patients and clinicians to improve the patient’s
self-management?

e [Probe: Review all devices]

e How do you think data from devices can be used for their Plan
of care

e  Which device was most helpful?

* What barriers do you see to using mobile devices in diabetes self-
management?

e [Probe: Discuss—staffing, clinic structure, time]
o [Describe the purpose of data visualizations for diabetes management]

* DPlease tell me what your thoughts are about visualizations. How do
you think a data visualization would help your pts?

* What kind of information would you like to see in a DV?

* In what ways would a data visualization be helpful to you in your

clinical decision making?
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e How could these data be better visualized to inform your

clinical decision making? [Probe: Colors? Graphics?]
o Integrated into Point of Care?

e What changes or additions would you make?

* How can you use the patient-generated healthcare data that is
generated using these real-time devices?

e How would these inform how you communicate with your
patient about their diabetes self-management? Would you use
visualizations like these to enhance provider- patient
communication? Do you see this strategy as an effective way to
increase self-management?

o What would be the best way to integrate this into the
EHR?
o What mHealth strategies do you see as effective ways to
increase engagement?
* What implementation barriers do you see to using real-time data in
your clinical decision making?
o Is there anything that you would like to mention that I didn’t ask/inquire

about?
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e Askif any of their patients use wearables
o If so, which patients?

o Ask about facilitators to using wearables; barriers?
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Appendix E

Recruitment Materials

Volunteers Needed:
Black Men with Diabetes

DUKE UNIVERSITY
RESEARCH STUDY

e oA

We want to hear how you use technology
to manage your diabetes.

You will be compensated for your participation.

You May Qualify If You:
« |dentify as Male, 18 years or older

« Identify as Black, African-American, or African/Caribbean Descent
» Have Type 1 or 2 Diabetes

Participation Involves:

=« An online survey ~ 10 min to complete
s A follow-up Zoom interview

SCAN THE QR CODE

TO GET STARTED

—7  SCANME

Or, visit us online at: bit.ly/T2DMhealth

For more information, contact: ‘E«] Duke University
: ; ; Schwal of Mursing
anna.diane@duke.edu or call (919) 613-1427

Duke |RB: Pro00105175
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