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ABSTRACT

Although only 2.5% of college students have been diagnosed with Type 1 Diabetes
Mellitus (T1DM), the effects of inadequate management can lead to hospitalizations, additional
development of chronic health conditions, and early mortality. Therefore, TIDM self-care
behaviors (e.g., administering insulin, monitoring blood glucose) must be performed to minimize
disease exacerbations. Previous research has shown that college students with T1DM are
improperly administering insulin and infrequently monitoring their blood glucose levels. Though
previous research has utilized quantitative and qualitative methods to examine T1DM self-care
behaviors among college students with T1DM, the literature is limited on disease and symptom
management experiences among college students with TIDM. Therefore, this qualitative study
used the middle-range theory of self-care of chronic illness integration of symptoms as a
theoretical framework to conceptualize and explore T1DM self-care behaviors utilized for
disease and symptom management.

Participants engaged in self-care maintenance through carrying supplies, inserting
consumed carbohydrates into their medical device, checking blood glucose, administering
insulin, and engaging in physical activity. Self-care monitoring behaviors included recording and
tracking changes to their blood glucose. Self-care management behaviors consisted of adjusting
insulin rates, changing pump/pod sites, and consulting with their provider. Symptom
management findings were physiological awareness and technology alerts to determine that
symptoms were present (i.e., symptom detection). Symptom interpretation experiences included

analyzing blood glucose trends and examining the situational causes of their blood glucose
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changing. Symptom response experiences consisted of immediately responding to hypoglycemia
and situational responses to hyperglycemia. Barriers and facilitators that impacted TIDM self-
care behaviors included barriers such as 1) diabetes burnout, 2) college lifestyle, 3) difficulty
receiving medical supplies, 4) insurance limitations, and the facilitators consisted of 1) years of
experience, 2) tangible support with supplies, 3) emotional support for disease and symptom
management, 4) informational support for disease management, and 5) technology assistance for
disease and symptom management. Findings from this study can be used for future interventions
for college students with T1DM, and can guide healthcare professionals, health education and
promotion practitioners, and family, friends, and romantic partners on how to support disease

and symptom management among full-time college students.
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CHAPTER 1
INTRODUCTION
Statement of the Problem

Emerging adulthood is a pivotal journey in which individuals ages 18 to 24 experience
self-exploration (Arnett & Mitra, 2020). During emerging adulthood, an individual must learn to
transition from under the direct supervision of a guardian and begin to make important decisions
using their own judgement (Barsell et al., 2018). Though autonomy is emphasized during this
transitional period, unforeseen circumstances such as health concerns can impede this occurrence
(Katsiaficas, 2017). A national survey conducted in 2020 reported 40% of emerging adults
pursued higher education; however, some undergraduate students may have a chronic health
condition (CHC), which could cause different health and academic outcomes as a full-time
student compared to college students living without a CHC (Butler, 2021; Kremer, 2022). This
added pressure can seem intense when undergraduate college students have a CHC and must also
incorporate life adjustments during a monumental moment such as attending college (Faas et al.,
2020). Self-management of a CHC while being a full-time undergraduate college student can
present unique challenges such as frequent and infrequent symptoms for a prolonged period,
depending on an individual’s health status (Traino et al., 2019).

College students living with CHCs report significantly poorer quality of life compared to
their peers without CHCs (Lang et al., 2022) Coutinho et al. (2021) reported 36.5% of their
participants with CHCs reported being hospitalized during college, and 15% of their sample of
college students had at least more than CHC (Coutinho et al., 2021). Another study reported at
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least 20% of college students had more than one CHC and were more likely to experience severe
symptoms, which led to poor academic outcomes and increased anxiety (Shrout & Weigel,
2022). A study conducted by Sharkey et al. (2018) revealed that 62% of full-time college
students with CHCs felt depressed and 32% had anxiety from managing their CHC (Sharkey et
al., 2018). Full-time undergraduate college students with CHCs are at-risk of failing to establish
the necessary skills that are needed to manage their health condition(s); therefore, more research
is needed to assist college students with CHCs to develop better self-management (Wood et al.,
2018).

One CHC that requires consistent management is Type 1 Diabetes Mellitus (T1DM)
(Majumder et al., 2017). College students with T1DM experience challenges with T1IDM
management (Fioretti & Mugnaini, 2022b). T1DM management should consist of recording and
interpreting blood glucose levels throughout the day, calculating appropriate insulin dosages
based on consumed carbohydrates daily, and communicating with healthcare professionals using
an online portal to discuss health updates in between appointments (Lim et al., 2020). However,
research has shown that college students with T1DM endure problems scheduling time to
administer insulin and have less time to monitor their blood glucose level during the day
(Fredette et al., 2016). Routine consultations between providers and college students with TIDM
should be maintained since college students with TIDM are not routinely administering insulin
and monitoring their blood glucose levels throughout the day (Fredette et al., 2016). Thus, self-
care engagement for T1DM management is necessary to sustain health and improve health-

related outcomes for college students living with TIDM (Pinsker et al., 2021).



Self-Care Engagement for TIDM Management

Disease management for T1DM among college students with T1DM should include
diabetes education that aims to promote appropriate insulin administration, provide guidance on
how to use technological devices, and encourage proper counting of carbohydrates consumed
(Wunna et al., 2021). Education on insulin administration is important because improper
administration of insulin can lead to hypoglycemia, or low blood sugar, because administering
too much insulin can drastically lower a person’s blood glucose level (Lennerz et al., 2018).
Insulin injections can be measured using a simple bolus calculator (i.e., accessed through a
mobile application and insulin pump), which includes inserting information about consumed
carbohydrates, current blood glucose level, and target blood glucose level to ensure proper
insulin administration (Janez et al., 2020). Proper administration of insulin is required prior to or
during consumption of carbohydrates because carbohydrates can increase the blood glucose
level, which can lead to hyperglycemia, or high blood sugar, if not enough insulin is injected
(Peters et al., 2017). Fortunately, insulin pumps with a continuous glucose monitor can track
blood glucose levels throughout the day and alert individuals with T1DM if their blood glucose
level is too high (Pinsker et al., 2021).

Utilization of medical devices for TIDM management are important for glycemic control
(Geneti et al., 2022). Insulin pumps with a predictive low glucose sensor can assist with
glycemic control due to the technological capability of the device to dispense insulin as needed
(Alotaibi et al., 2020). Glycemic control can reduce the prevalence of hypoglycemia,
hyperglycemia, and diabetic ketoacidosis, which are common diabetic related medical
complications (Rahman et al., 2021). Although advanced insulin pumps with features that can

regulate blood glucose levels throughout the day are available, college students with T1DM are



still encouraged to refrain from extra consumption of carbohydrates to improve glycemic control
(Biester et al., 2017). Research has shown that college-age individuals with T1DM report better
glycemic control and quality of life when they count carbohydrates consumed and frequently
monitor their blood glucose level throughout the day (Anderson et al., 2017). College students
with TIDM are recommended to perform sufficient glucose monitoring behavior and effective
insulin management for glycemic control to improve their quality of life (Carcone et al., 2020).

Physical activity is also essential for T1DM management to promote glycemic control
among college students with TIDM (Chetty et al., 2019). Glycemic control can result from
engagement in physical activity since being physically active for at least 150 minutes per week
can lead to insulin sensitivity (Colberg et al., 2016). Insulin sensitivity is beneficial for college
students with T1DM because this enables their body to absorb insulin more effectively, which
can lead to better glycemic control (Bird & Hawley, 2017). Following these suggested T1DM
self-care behaviors can help reduce diabetic-related complications such as symptoms resulting
from poor glycemic control and may also improve quality of life; however, limited information
exists about experiences with self-care engagement for disease and symptom management
among college students with TIDM (Bonati, 2020). Therefore, this study used a theoretical
framework that explored disease and symptom management experiences among college students
with T1DM using a qualitative research approach.
Theoretical Framework

Living with a CHC impedes quality of life; therefore, it is essential to understand the
factors that can disrupt the occurrence of appropriate self-care practices among college students
with TIDM (Khademian et al., 2020). Factors that can impact self-care engagement include

experience, skill, motivation, culture, confidence, habits, cognitive and functional abilities,



support from others, and access to care (Riegel et al., 2021). Self-care engagement is an
important component of managing a CHC that should consist of encouraging college students
with TIDM to identify and resolve health concerns caused by disrupted T1DM management
(McErlean & Fekete, 2018). Self-care engagement also entails adjustment of behavioral patterns
(i.e., dietary consumption, physical activity), tailored approaches based on a specific condition,
and regulation of physical and emotional status when symptoms occur (Riegel et al., 2021). The
middle-range theory of self-care of chronic illness was developed by Riegel et al. (2012) to
understand the process in which individuals use self-care practices to maintain health and to
clarify the interplay of self-care monitoring as the connection between self-care maintenance and
self-care management (Riegel et al., 2012).

The three important constructs of this theory are self-care maintenance, self-care
monitoring, and self-care management, which can lead to improved outcomes, including better
health status, increased quality of life, less healthcare costs, and reduced symptom burden
(Riegel et al., 2012). Self-care maintenance is the initial stage in which an individual with a CHC
seeks to maintain their overall well-being based on healthy standards of living (Riegel et al.,
2012). Self-care maintenance involves the daily tasks that individuals perform to remain healthy
such as engagement in physical activity, medication adherence, and adequate sleep. However,
CHCs have persistent effects; therefore, living a life without symptoms is unrealistic
(Khademian et al., 2020). Thus, an individual must have the skills to perform self-care
monitoring to be mindful of signs and symptoms that occur (Riegel et al., 2021). Self-care
monitoring consists of processing health changes by identification of symptoms and denotation
of these changes by regularly monitoring disease-specific metrics (i.e., blood glucose level) or

documenting pain (Riegel et al., 2019). Pain or medical complications can persist due to changes



in the condition of their CHC, or their current treatment may become ineffective (Riegel et al.,
2012). A person with a CHC must determine the next course of action to obtain a better quality
of life. Thus, self-care management includes actions taken to reduce symptoms when they are
present such as changing physical activity, altering prescribed medication, seeking additional
information, changing diet, and visiting a provider (Riegel et al., 2019).

Recently, the theory was expanded to the middle-range theory of self-care of chronic
illness with integration of symptoms (Figure 1.1.) (Riegel et al., 2019). The three major
constructs (i.e., self-care maintenance, self-care monitoring, and self-care management) are still
included in the extended theory with the inclusion of symptomology in the framework (Riegel et
al., 2012). Symptoms can impact self-care practices; therefore, symptom detection, symptom
interpretation, and symptom response were incorporated in the extended theory (Riegel et al.,
2019). Symptom detection aligns with self-care maintenance, symptom interpretation aligns with
self-care monitoring, and symptom response aligns with self-care management (Riegel et al.,
2019). Symptom detection is the act in which an individual identifies the presence of symptoms
and 1s more motivated to perform self-care practices if symptoms are present, which leads to the
initiation of self-care maintenance to minimize the occurrence of active symptoms (Riegel et al.,
2019). Symptom interpretation influences awareness and recognition of underlying causes of
symptoms due to performing self-care monitoring such as tracking one’s health through
evaluation of disease-specific metrics (Riegel et al., 2019). Lastly, symptom response influences
the actions individuals perform through self-care management to help control symptoms when

they are present (Riegel et al., 2019).



Figure 1.1

The Middle-Range Theory of Self-Care of Chronic Illness Integration of Symptoms Framework

Outcomes of

Factors Affecting
Self-Care Self-Care ‘ Self-Care Self-Care Self-Care
Maintenance Monitoring ‘ Management .
« Experience and Skill + Ilness stability
+ Motivation Tracking: Response to * Improved health
+ Cultural Beliefs/Values Health promoting * Activity, stress, symptoms when status
+ Confidence practices: pain, anxiety, blood they occur: . Improvgd
« Reflection » Physical activity glucose, healing, » Activity changes well-being and
+ Habits * Sleep etc. » Medication use quality of life
* Cognitive and Functional » Nutrition Awareness « Seeking e Increase in
Abilities » Treatment Interpretation information perceived control
* Support from Others adherence Recognition or » Consultation « Reduced
* Access to Care Attribution * Dietary changes healthcare use
* Symptoms and costs
t * Reduced
mortality
* Reduced
Symptom ‘ Symptom ‘ Symptom symptom burden
Detection Interpretation Response
* Symptoms * Symptoms may : Heﬁlgl’. d
often motivate or may not we 1 emfglfifn
self-care reflect changes quallty 01 e
* Symptoms can in illness status ?re arge 3;.“
blunt the * Awareness, unction o
desire to interpretation, . ;ymp toms
perform and ymptoms
self-care recognition motnlzatte
may it by i
clinical
phenotype resources

Researchers have used the middle-range theory of self-care of chronic illness in previous

studies (Riegel et al., 2012). Previous research has utilized the theory to explore self-care
behaviors among adults with TIDM and T2DM using quantitative methods (Ausili et al., 2018;
Caruso et al., 2019). Ausili et al. (2018) conducted a quantitative study to determine clinical and
socio-demographic determinants among adults with T2DM where findings revealed self-care
maintenance was adequate in majority of the sample, self-care monitoring was adequate in half
of the sample, and self-care management was poor in the majority (Ausili et al., 2018). Ausili et
al. (2018) suggested that more tailored interventions are needed for increasing self-management
behaviors among adults with T2DM to improve diabetes care (Ausili et al., 2018). Similarly,
Caruso et al. (2019) conducted a quantitative study where they identified adequate self-care

maintenance and sufficient self-care monitoring among majority of their sample; however, self-



care management was only adequate in a small portion of their sample (Caruso et al., 2019).
Findings from Caruso et al. (2019) study revealed that adults with T1DM need education
interventions to improve self-confidence in disease management (Caruso et al., 2019).

The middle-range theory of self-care of chronic illness has also been used as a theoretical
framework in qualitative research exploring CHC self-care behaviors (Luciani et al., 2021;
Riegel et al., 2012). Luciani et al. (2021) conducted a qualitative analysis of self-management
experiences among adults with T2DM (Luciani et al., 2021; Riegel et al., 2012). Findings from
Luciani et al. (2021) study revealed that alternative food items (i.e., wheat versus white flour),
establishment of routine to engage in self-care behaviors (i.e., repetitive action), and inner self-
control and social support amongst others helped to maintain motivation to practice self-care
behaviors for disease management among adults with T2DM (Luciani et al., 2021). Luciani et al.
(2021) suggested that the middle-range theory of self-care of chronic illness could potentially
assist researchers and practitioners with understanding diabetes self-care experiences and assist
with future intervention development (Luciani et al., 2021; Riegel et al., 2012). Luciani et al.
(2021) did not explore disease and symptom management experience among college students
with T1DM; however, the findings from the Luciani et al. (2021) study support the utility of the
middle range theory of self-care of chronic illness integration of symptoms to explore diabetes
disease management in other groups such as college students (Luciani et al., 2021; Riegel et al.,
2019).

Application of Theory for TIDM Management

The middle-range theory of self-care of chronic illness integration of symptoms has not

been used as a theoretical framework in research studies exploring T1DM management among

college students (Riegel et al., 2019). Therefore, the middle range theory of self-care of chronic



illness with the integration of symptoms was utilized in this study to understand how college
students with T1DM engaged in self-care behaviors for disease and symptom management
(Riegel et al., 2019). This study used this theory to explore the self-care maintenance, self-care
monitoring, and self-care management practices, as well as the influence of TIDM
symptomology (i.e., symptom detection, symptom interpretation, and symptom response) on
these self-care practices, among college students living with TIDM to better understand how
they navigate self-care and disease and symptom management of TIDM.

Consistently incorporating self-care maintenance, self-care monitoring, and self-care
management into daily activities can improve well-being and quality of life among college
students with T1DM (Geneti et al., 2022). Therefore, routine engagement of self-care
maintenance, self-care monitoring, and self-care management are essential for college students
with TIDM (Carcone et al., 2020). For instance, college students with T1DM should engage in
self-care maintenance (i.e., physical activity, insulin administration) to regulate their blood
glucose level (Ibrahim et al., 2020). Blood glucose regulation is important to reduce T1DM-
related symptoms such as fatigue, dizziness, and heart palpitations (Kane et al., 2020). Self-care
monitoring activities for college students with T1DM can improve blood glucose regulation
(Riegel et al., 2019). An example of self-care monitoring for college students with TIDM
includes writing down blood glucose levels in a journal or logging values in an app to track
changes (Riegel et al., 2019). Tracking blood glucose level changes can assist with symptom
detection (i.e., notice changes in blood glucose levels) and utilizing symptom interpretation is
important for understanding underlying factors that caused changes in a college student with
T1DM’s blood glucose level (Khademian et al., 2020). Thus, self-care monitoring and symptom

interpretation can increase the likelihood of an individual with TIDM to have improved well-



being, especially if self-care management is present long-term (Ladd et al., 2022). Long-term
engagement of self-care can assist with maintaining quality of life among college students with
T1DM if they are aware of how to engage in symptom response, which also enables an increase
in perceived control of disease and symptom management (Matarese et al., 2020).
Purpose of the Study

The purpose of this qualitative study was to better understand the phenomenon of self-
care engagement for disease and symptom management experiences among full-time
undergraduate college students with T1DM. Gathering information about shared experiences
among college students with TIDM through qualitative methods provided detailed information
about the ways full-time undergraduate college students living with T1IDM engaged in disease
management (i.e., self~care maintenance, self-care monitoring, self-care management) and
symptom management (i.e., symptom detection, symptom interpretation, and symptom response).
This area of research was important to explore with qualitative methods to enable medical
providers and health education and promotion practitioners to better understand how full-time
undergraduate college students living with TIDM attempt to engage in self-care behaviors for
T1DM management. Findings from this study may also inform the development of future
intervention strategies for college students with T1DM. Information regarding the T1DM self-
care behaviors that college students with T1DM practice for disease and symptom management
is limited in the literature (Wilson et al., 2021). Therefore, this study addressed this gap by
offering information about the self-care processes that full-time undergraduate college students
with TIDM experience through disease and symptom management by collecting and analyzing

their perspective first-hand through in-depth, one-on-one semi-structured interviews.
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Previous studies pertaining to diabetes management support the importance of decision-
making skills among college students with T1DM such as the ability to detect, interpret, and
respond successfully to symptoms in order to reduce medical emergencies as they arise (Merwin
et al., 2015). College students with TIDM are encouraged to learn about insulin administration
(i.e., self-care maintenance), how to monitor carbohydrate consumption (i.e., self-care
monitoring), and alter insulin dosages as needed for prolonged glycemic control (i.e., self-care
management) (Riegel et al., 2019). However, college students with T1DM should also be aware
of how to properly detect symptoms (i.e., symptom detection), interpret symptoms (i.e., symptom
interpretation), and respond to symptoms (i.e., symptom response) related to hypoglycemia,
hyperglycemia, insulin resistance, and insulin sensitivity should their T1DM management skills
become ineffective over time or their medical equipment (e.g., insulin pump, CGM) malfunction
(Battelino et al., 2011; Chico et al., 2003). For instance, medical equipment for T1DM
management can dispense insulin in the body (e.g., insulin pen, insulin pump) and monitor blood
glucose levels (e.g., CGM, blood glucose meters), where some CGM sensors may last between
seven days and up to three months depending on the brand (Beck et al., 2019). Therefore,
developing efficient symptom management skills that include detecting symptoms (e.g., changes
in body), interpreting symptoms (i.e., understanding why symptoms occurred), and responding in
a timely manner (i.e., symptom response) is essential for T1DM disease and symptom
management to avoid heavy reliance on the accuracy of technology (Merwin et al., 2015;
Mullins et al., 2017; Olsen et al., 2014).

Significance of the Study
Symptoms and self-care are highly related, yet limited research has been conducted on

the self-care practices among full-time undergraduate college students living with TIDM (Riegel
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et al., 2019). Previous research has shown poor T1DM self-care practices among college students
with TIDM (Balfe et al., 2014; Butler, 2021; Coates et al., 2017). Ramchandani et al. (2019)
discovered that college students with TIDM faced challenges with their T1DM management due
to wanting to fit in with peers to appear normal, keeping their CHC a secret from others, and
inconsistently practicing T1DM self-care behaviors, which led to poor glycemic control
(Ramchandani et al., 2019). Although T1DM self-care behaviors are essential for reducing the
possibility of exacerbating symptoms and research suggests that college students with TIDM
need to improve their self-care practices, few interventions have addressed CHC self-care
practices in this subpopulation of interest (Carcone et al., 2020).

Another factor that may impact self-care practices among college students living with
T1DM includes lack of guidance during the transitional process from pediatric to adult care
(Ehrmann et al., 2020). This is concerning and creates further complications since college
students with T1DM must become more responsible for managing their CHC as a full-time
undergraduate college student (Plevinsky et al., 2016). This sudden change is also difficult for
parents as they may be located further from their child, may receive limited medical updates
from their child, and may be concerned that the academic institution will not offer adequate
support (Schaefer et al., 2018). Thus, some college students with TIDM may continue to rely on
their parents or guardians for medical support (Calamaro et al., 2018).

Additional impediments to improving self-care practices among college students with
T1DM include the lack of resources and support from academic institutions and medical
facilities (Lemly et al., 2014). College students with T1DM have been shown to be inadequately
assisted by the healthcare system (i.e., limited training on disease management) and reported lack

of proper resources at their universities (Butler, 2021). Some college students with T1IDM
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expressed concerns about their on-campus provider having limited training on offering medical
assistance related to diabetes care (Habenicht et al., 2021; Lemly et al., 2014). Providers have
advocated for additional assistance with performing T1DM self-care behavior assessments on
young adults with T1IDM to help combat concerns with diminished self-care engagement;
however, additional research is needed to inform this work (Mahan et al., 2017). For now,
researchers suggest improving self-care engagement among college students with T1DM through
increasing self-efficacy, social support, and patient-provider communication to promote a better
transition to self-care engagement for T1DM management as a full-time undergraduate college
student (Plevinsky et al., 2016).

Additionally, decision-making is another important underlying process of self-care
engagement that allows college students with TIDM to engage in T1DM self-care behaviors
needed for TIDM management (Riegel et al., 2012). For example, college students with T1IDM
who have sufficient decision-making skills can appropriately reduce symptoms as they occur by
selecting specific TIDM self-care behaviors in a timely manner (Ravert et al., 2017). TIDM is a
CHC that requires specific self-care behaviors such as consuming carbohydrates and
administering insulin to reduce symptoms related to hypoglycemia and hyperglycemia (Olsen et
al., 2014). Limited decision-making skills among college students with T1DM is concerning as
disease management is complex and requires consistent engagement in self-care behaviors to
maintain or improve health (Nevo-Shenker et al., 2020). Thus, college students with TIDM
should learn the fundamentals of decision-making to perform appropriate disease management
strategies (Mullins et al., 2017). In case of medical emergencies, it is important for college

students with T1DM to have strong decision-making skills, as medical emergencies may cloud
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judgement and hinder effective engagement in T1DM self-care behaviors (Morrissey et al.,
2021).

Also, adequate decision-making skills among college students with T1DM when signs
and symptoms are present can increase self-efficacy for disease and symptom management
(Ramchandani et al., 2019). However, there is limited literature exploring the decision-making
processes that college students with T1DM utilize for disease and symptom management
(Fioretti & Mugnaini, 2022b). Therefore, using the middle-range theory of self-care of chronic
illness integration of symptoms can help further refine and understand decision-making
processes for TIDM disease and symptom management among college students with T1DM
(Morrissey et al., 2021; Riegel et al., 2012). Little is known about experiences with disease and
symptom management among full-time undergraduate college students living with TIDM;
therefore, additional research is warranted to better understand how to improve T1DM self-care
behaviors in this subpopulation of interest (Higginson et al., 2019).

Research Questions

This study includes three research questions to understand the phenomenon of TIDM
self-care behaviors among college students with TIDM. The first research question focused on
exploring disease management experiences among full-time undergraduate college students with
T1DM. The second research question explored symptom management experiences among full-
time undergraduate college students with TIDM. The third research question focused on
potential factors that impacted full-time undergraduate college students’ engagement in TIDM
self-care behaviors for disease and symptom management.

RQ 1: What are the lived experiences engaging in T1DM self-care behaviors for disease

management among full-time undergraduate college students with TIDM?
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RQ 2: What are the lived experiences engaging in T1DM self-care behaviors for

symptom management among full-time undergraduate college students with TIDM?

RQ 3: What factors impact TIDM self-care behaviors for disease and symptom

management among full-time undergraduate college students with TIDM?
Limitations

One logistical limitation for this study was recruitment challenges. The researcher
recruited a subpopulation of full-time undergraduate college students ages 18 to 24 who
specifically had TIDM for at least two years, from multiple public, four-year Southeastern
universities in the US that were large (e.g., more than 15,000 undergraduate students enrolled)
predominantly white institutions. Therefore, the researcher experienced challenges with
recruitment because the inclusion criteria for this study was very specific; however, recruitment
challenges were reduced by utilizing multiple recruitment strategies such as using a university
listserv, emailing T1DM national organizations (e.g., College Diabetes Network, Juvenile
Diabetes Research Foundation) that also enabled access to state T1DM chapters located in the
Southeast, and emailing local T1DM chapters at universities in the Southeast (CDN, 2022;
JDRF, (n.d.)). The researcher also experienced limitations due to the composition of the sample
being predominantly White (87%), which limited the ability to relay disease and symptom
management experiences among college students who attended private or public universities
beyond the Southeastern US region who did not identify as White. In order to recruit participants
from multiple racial/ethnic groups, the researcher emailed student organizations that targeted
non-White students to recruit college students from multiple racial/ethnic groups to learn about

their perspectives. Additionally, it is likely that the sample was predominantly White since
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recruitment occurred at predominantly white institutions and White individuals are more
commonly diagnosed with T1DM (DiMeglio, Evans-Molina, et al., 2018; Hughes et al., 2016).
Another logistical limitation was scheduling interviews with participants because of their
class and work schedule. However, the researcher provided a variety of interview timeslots
during the weekdays and weekends for scheduling interviews efficiently (Majid et al., 2017).
Additional limitations occurred related to recall bias among the participants and the selected
methodology. Participants in this study were asked to reflect on their experiences throughout
college engaging in T1DM self-care behaviors for TIDM disease and symptom management;
however, participants were unable to recall specific experiences at times. For example, the
researcher used probing questions to guide participants on sharing their experiences in
chronological order such as, “Can you describe your experiences living with Type 1 Diabetes as
a college freshman to your current year?” to reorient participants (Hamilton, 2020; Holloway,
1997). In-person interviewees were provided a sheet of paper and virtual interviewees were
encouraged to take notes throughout the interview in case they recalled specific details that they
wanted to share later in the interview. Also, the selected methodology for this study was
qualitative, which could be a limitation because findings from this study are used to describe the
experiences among 31 college students with T1DM instead of generalizing findings as
representative of most college students with TIDM such as in quantitative research (Denzin &
Lincoln, 2002; Hadi & José Closs, 2016; Hamilton, 2020). However, qualitative practices were
appropriate for this study since the researcher wanted to explore disease and symptom
management experiences in-depth to help guide future interventions in this population, and

quantitative practices would have limited the ability to distinguish the processes and nuanced
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details around engaging in T1DM self-care behaviors (Creswell, 1994; Easton et al., 2000;
Franklin & Ballan, 2001).

Lastly, the data analysis procedures were a limitation for this study because the analysis
was conducted independently; however, the researcher maintained thorough notes during the
data analysis process about the interpretations of each interview for trustworthiness
(Groenewald, 2004; Hamilton, 2020). Therefore, interpretations of the data were subjective
based on one researcher’s perspective. Although the data analysis was conducted independently,
the researcher consulted with research team members to ensure that the researcher’s biases were
minimized through conducting transcription checks and receiving feedback on the development
of the codebook (MacLean et al., 2004; Mason, 2017). Transcription checks consisted of two
research team members listening to audio recordings of the interviews and examining the
transcripts for accuracy (MacLean et al., 2004). Feedback on the development of the codebook
was also provided by research team members regarding the name of a code, definition of the
code, and whether a code should be removed (Saldafia, 2021; Vanover et al., 2021). Support
from research team members enabled integrity, trustworthiness, and rigor for this study (Bazeley,
2020; Castleberry & Nolen, 2018; Hadi & José Closs, 2016).

Delimitations

Eligible participants were required to be 18 to 24 years of age, a current full-time
undergraduate college student at large, public, predominantly White institution (PWI) in the
Southeastern United States and living with T1DM for at least two years or more. Participants
must have had TIDM for at least two years as research has shown that TIDM self-care behaviors
are at-risk of becoming diminished after two years of living with TIDM (Montali et al., 2022).

Current full-time undergraduate college students with T1DM are desired participants for this
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study because they are more likely to be between the ages of 18 to 24. Individuals ages 18 to 24
with CHCs have different life obligations and circumstances that impact T1DM self-care
engagement compared to individuals 25 years and older (Arnett & Mitra, 2020; Fioretti &
Mugnaini, 2022b; Habenicht et al., 2021). Therefore, this study explored disease and symptom
management experiences among current traditional college students with TIDM ages 18 to 24.
Participants were required to fit the inclusion criteria to be enrolled in the study.

Operational Definitions

A1C value: is a clinical test that providers can use to remain informed about an individual’s
glycemic control (ADA, 2022)

Basal insulin: a ‘background’ type of insulin administered in small increments throughout the
day to help regulate blood glucose level or blood sugar level; also known as slow-acting insulin
(ADA, 2022)

Bolus insulin: a type of insulin administered before or during a meal to keep blood glucose level
or blood sugar level regulated after the meal; also known as rapid-acting insulin (ADA, 2022)
CHC: is a short abbreviation for chronic health condition, which represents a condition that can
occur for one year or more that also impacts the ability to engage in daily activities and requires
consistent self-management (CDC, 2022)

Continuous Glucose Monitor or CGM: a device that can either be combined with an insulin
pump or independently used to measure and record blood glucose levels or blood sugar levels
throughout the day that also provides alerts if blood glucose levels or blood sugar levels go out

of range (i.e., too low or too high) (ADA, 2022)
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Diabetic ketoacidosis: is a deadly medical emergency that results from a person with Type 1
Diabetes experiencing prolonged high blood glucose or high blood sugar, which can lead to acid
building up in the bloodstream (ADA, 2022)

Glucometer or Blood Glucose Meter: a small portable device that enables the capability to check
a blood glucose level or blood sugar level at any time via fingerprick (ADA, 2022)

Glycemic control: represents regulation of blood glucose level or blood sugar level (i.e., blood
glucose or blood sugar is in normal range), which is beneficial for T1DM management (ADA,
2022)

Health care Transition or HCT: a federally-funded program that promotes a sufficient transition
from child-centered care to adult-centered care for those with or without CHCs (GT, 2022)
Hyperglycemia: a diabetic-related complication resulting from a person’s blood sugar or blood
glucose level increasing above 180 mg/dL known as high blood sugar or high blood glucose,
leading to symptoms such as frequent urination and increased thirst (ADA, 2022)
Hypoglycemia: a diabetic-related medical complication resulting from a person’s blood sugar or
blood glucose level decreasing below 70 mg/dL known as low blood sugar or low blood glucose,
leading to symptoms such as confusion, shakiness, and heart palpitations (ADA, 2022)

Insulin resistance: disenables or prevents the body from absorbing insulin efficiently, which is
not beneficial for individuals with TIDM as this can lead to hyperglycemia due to insulin
working ineffectively (ADA, 2022)

Insulin sensitivity: enables or promotes the body to absorb insulin quicker, which is beneficial for

individuals with TIDM (ADA, 2022)
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T1DM: known as Type 1 Diabetes Mellitus is an autoimmune condition that impacts the ability
of the pancreas to produce insulin needed to regulate blood glucose/blood sugar levels

throughout the day (ADA, 2022)
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CHAPTER 2
LITERATURE REVIEW
Background on Type 1 Diabetes Mellitus

Type 1 Diabetes Mellitus (T1DM) is a chronic health condition (CHC) with a prevalence
of 3.9 per 10,000 and incidence of 20 per 100,000 in the United States (US; (Mobasseri et al.,
2020). Between 2001 and 2015, the incidence rate for individuals with TIDM was the highest
among those ages 10-14 (45.5 per 100,000), and the annual incidence rate for individuals with
T1DM ages 0-19 was 34.3 per 100,000 compared to 18.6 per 100,000 among people ages 20-64
(Rogers et al., 2017). The incidence rate for TIDM cases worldwide is estimated to increase
between 2-5% each year (Nevo-Shenker et al., 2020). TIDM is an autoimmune condition
resulting from destruction of beta cells within the pancreas (Gitelman et al., 2021). The pancreas
is an organ that produces a hormone called insulin, which is used to regulate blood glucose
levels; however, if beta cells are damaged, this can lead to minimal secretion or complete
absence of insulin in the body (ADA, 2022). Individuals with TIDM have a pancreas that does
not produce insulin efficiently; therefore, insulin must be administered daily to control blood
glucose levels (ADA, 2022).

Management of sustaining healthy blood glucose levels requires individuals with TIDM
to practice consistent T1DM self-care behaviors (Chlebowy, 2021). Healthy blood glucose levels
are recommended to range between 70 mg/dL to 180 mg/dL (Fabris et al., 2019). Self-care
behaviors for people living with a CHC include adhering to medication, monitoring symptoms,

maintaining emotional coping when facing adversities, and utilizing problem solving skills to
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reduce disease exacerbations (AADE, 2020). Examples of TIDM self-care behaviors include
administrating insulin injections, monitoring blood glucose levels, regulating dietary
consumption, and engaging in routine physical activity to reduce disease complications (Al
Hayek & Al Dawish, 2021; Lu & Zhao, 2020; Seo et al., 2020). Disease complications for
people with TIDM include diabetic ketoacidosis, hypoglycemia, hyperglycemia, cardiovascular
disease, diabetes retinopathy, and diabetes neuropathy (Akil et al., 2021). Disease complications
from poor T1DM management can lead to increased emergency department visits and
hospitalization rates (Benoit et al., 2018). Unmanaged T1DM leads to numerous emergency
department visits among US adults with TIDM 18 and older each year, where 8.8 per 1,000
cases were related to diabetic ketoacidosis, 9.9 per 1,000 cases were hyperglycemia, 10.2 per
1,000 cases were hypoglycemia, and hospitalization rates such as 18.3 per 1,000 cases related to
cardiovascular disease, 9.1 per 1,000 for hyperglycemia, and 2.5 per 1,000 for hypoglycemia in
2016 (CDC, 2020).
T1DM Disease Complications
Diabetic Ketoacidosis

Diabetic ketoacidosis is a medical emergency among individuals with TIDM that is
caused by poor insulin management (i.e., missed dosages of insulin), which can lead to increased
blood glucose levels (Asarani et al., 2021; Dhatariya et al., 2020). Symptoms of diabetic
ketoacidosis include shortness of breath, blurry vision, and fatigue (Fayfman et al., 2017). An
increase in hospitalization rates among individuals with TIDM have occurred as a result of
diabetic ketoacidosis (Ehrmann et al., 2020). From 2000 to 2014, diabetic ketoacidosis hospital
admission rates in the US increased by 6.3% per year among adults with TIDM ages 18-44

(Benoit et al., 2018). Among US adolescents, at least 11.4% of individuals with T1IDM ages 10-

22



14 experienced diabetic ketoacidosis 6 months within their diagnosis compared to 9% for ages
15-19 and 8% for those 20-24 years old (Rogers et al., 2017). A national survey in the US
reported that approximately 41% to 59.6% of adults living with TIDM experienced diabetic
ketoacidosis due to poor adherence to insulin administration, which is concerning as insulin is
necessary to reduce disease exacerbations (Fayfman et al., 2017).

Insulin administration is important for T1DM management; however, inconsistent
management of TIDM is an ongoing public health concern due to findings from a national
dataset reporting at least 58% of individuals with T1DM were readmitted to the hospital for
recurring diabetic ketoacidosis after 90 days from their initial hospital admission (Everett &
Mathioudakis, 2019). In 2017, the overall cost for diabetic ketoacidosis treatment was $6.7
billion, with an average treatment cost of $31,000 per patient (Ramphul & Joynauth, 2020). Due
to the high costs of treatment, it is important to reduce hospitalization rates among individuals
with TIDM and decrease treatment costs for diabetes care by promoting T1DM self-care
engagement among individuals with TIDM to minimize diabetic ketoacidosis cases (Al Hayek &
Al Dawish, 2021). Diabetic ketoacidosis can be preventable if blood glucose regulation occurs
(Ho et al., 2021). Thus, it is important to perform T1DM self-care behaviors to minimize the
causes of diabetic ketoacidosis, such as hypoglycemia and hyperglycemia (Al Hayek & Al
Dawish, 2021).

Hypoglycemia and Hyperglycemia

Hypoglycemia (i.e., low blood glucose) and hyperglycemia (i.e., high blood glucose) can
lead to diabetic ketoacidosis if blood glucose regulation does not occur (Battelino et al., 2017).
Hypoglycemia occurs when blood glucose levels decrease below 70 mg/dL, and hyperglycemia

occurs when blood glucose levels increase above 180 mg/dL (Fabris et al., 2019). Symptoms of

23



hypoglycemia include irregular heart rhythm, difficulty concentrating, and increased hunger
(Ibrahim et al., 2020). Symptoms of hyperglycemia include rapid breathing, nausea, and extreme
thirst (Casertano et al., 2021; Chatwin et al., 2021). Dangerous consequences can occur if an
individual with TIDM does not respond to hypoglycemic- and hyperglycemic-related symptoms
in a timely manner (Kahanovitz et al., 2017). Thus, immediate engagement in T1DM self-care
behaviors is necessary as T1DM medical complications can occur abruptly (Driscoll et al.,
2016a).

Nocturnal hypoglycemia (i.e., nighttime low blood sugar) is a medical emergency that
can occur if individuals with TIDM consume a small amount of carbohydrates after
administering their nighttime dose of insulin (Chen et al., 2019). Nocturnal hypoglycemia also
occurs when people with TIDM engage in excessive physical activity prior to going to sleep
without adequately fueling the body with carbohydrates to compensate for the activity (Scott et
al., 2019). Excessive physical activity can also result in hypoglycemia or severe hypoglycemia if
untreated in a timely manner by consuming carbohydrates (Bird & Hawley, 2017).
Carbohydrates are consumed to fuel the body; therefore, an individual with TIDM who lacks
proper nutrients throughout the day and at nighttime can develop nocturnal hypoglycemia in
their sleep (Battelino et al., 2017). Development of nocturnal hypoglycemia is dangerous
because this complication can cause mortality while an individual with TIDM is asleep
(Casertano et al., 2021). Mortality can occur because the body does not receive enough nutrients
to supply the body throughout the night (Driscoll et al., 2016a).

Nocturnal hypoglycemia also can result from too much insulin injected prior to bed
(Battelino et al., 2017). Excessive administration of insulin can drastically decrease the blood

glucose level, leading to severe hypoglycemia (Casertano et al., 2021). Severe hypoglycemia
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(i.e., blood glucose levels below 54 mg/dL) causes symptoms such as fatigue, epilepsy, or
fainting (Ibrahim et al., 2020). Fortunately, a medical device known as a continuous glucose
monitor (CGM) contains a predictive low-glucose sensor that can monitor blood glucose levels
throughout the day (Abraham et al., 2016). Insulin pumps that have a CGM reduced the rates of
hypoglycemia from 5.1% to 3% among individuals with T1DM because the pump alerted
individuals with TIDM if their blood glucose level decreased or increased beyond the normal
range (Karter et al., 2021). Findings from another study revealed using an insulin pump that has
CGM can reduce hypoglycemia by 8.8% due to the sensor signaling to the insulin pump to
release insulin because changes were identified in the blood glucose level (Chen et al., 2019). An
insulin pump with CGM can also predict future blood glucose levels based on an analysis of
previously recorded levels (i.e., blood glucose trends), which can help with glycemic control
(Forlenza et al., 2018).

Glycemic control is essential for T1DM management to reduce disease exacerbations
among individuals with TIDM (Biester et al., 2017). TIDM management involves detecting
hypoglycemic and hyperglycemic symptoms and monitoring blood glucose levels (Mosquera-
Lopez et al., 2019). Individuals with T1DM should be trained on how to detect elevated blood
glucose levels to become informed on how to adjust the insulin dosage during a hyperglycemic
episode (Umpierrez & Korytkowski, 2016). Long-term uncontrolled hyperglycemia increases the
risk of developing additional CHCs among individuals with T1DM (Chlebowy, 2021). Long-
term complications from mismanagement of TIDM, such as repeated hyperglycemic episodes
can result in cardiovascular disease, vision problems, nerve damage, and kidney issues (Akil et

al., 2021).
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Development of CHCs from Poorly Managed TIDM

Long-term mismanagement of T1DM can lead to development of additional CHCs if an
individual with T1DM limits their T1DM self-care engagement, which can cause the body to
experience depletion (i.e., difficulty with insulin effectiveness from lack of nutrients and limited
engagement in T1DM self-care behaviors) (Commissariat et al., 2021). Individuals with TIDM
are at a high risk of developing cardiovascular disease several years after being clinically
diagnosed with TIDM (Strain & Paldanius, 2018). Cardiovascular disease can be developed
among those with TIDM due to prolonged issues with unmanaged high blood glucose levels
(Garofolo et al., 2019). Uncontrolled high blood glucose levels can also lead to the development
of diabetic retinopathy (i.e., eye condition), which is when the retina located in the eye becomes
sensitive to sunlight (Pongrac Barlovic et al., 2018). Diabetic retinopathy causes blurry vision
but can lead to blindness if the retina becomes severely damaged (Garofolo et al., 2019).
Findings from a 25-year cohort review study identified that 7.5% of individuals with T1DM had
vision loss, 29.4% required cataract surgery, and 44.7% experienced mortality due to prolonged
poor glycemic control (Grauslund, 2011). Sustaining control of blood glucose levels can reduce
the risk of being diagnosed with diabetic retinopathy (Flaxel et al., 2020).

An extended deficiency of unmanaged blood glucose levels can also lead to additional
medical complications such as diabetes neuropathy (Carbonell et al., 2018). Diabetes
neuropathy (i.e., nerve damage) occurs from long-term poorly managed blood glucose levels
(Garofolo et al., 2019). Neuropathy can cause an individual with TIDM to lose sensation in their
feet or hands (Feldman et al., 2019). Symptoms of neuropathy include burning and numbness in
the extremities (Hicks & Selvin, 2019). Severe neuropathy results in foot sores or amputation of

the lower extremity (Mohammedi et al., 2016). The rate of lower-extremity amputations for
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individuals ages 18-44 with diabetes increased in the US from the year 2000 (2.86 per 1,000) to
2015 (4.15 per 1,000) (Geiss et al., 2019). In 2016, 5.6 per 1,000 US adults 18 and older with
T1DM were hospitalized for a lower-extremity amputation (CDC, 2020).

Diabetic nephropathy (i.e., kidney disease) is another medical condition that develops
from having uncontrolled management of TIDM (Bjerg et al., 2019). One of the most common
risk factors for developing diabetic kidney disease is hyperglycemia (Alicic et al., 2017).
Diabetic nephropathy occurs in 15-50% of individuals with TIDM (Seyed Ahmadi et al., 2022).
The incidence of individuals age 50 and older with T1DM that developed kidney disease
increased in the US from 1990 (36.78 per 1,000) to 2019 (57.26 per 1,000) (Deng et al., 2021).
Also, mortality rates for individuals with TIDM who developed kidney disease (55.59 per 1,000)
in 2019 increased substantially since 1990 (31.58 per 1,000) (Deng et al., 2021). Diabetic
nephropathy can be preventable if individuals with TIDM perform T1DM self-care behaviors
such as blood glucose monitoring and proper insulin administration (Bermingham et al., 2018).
Self-Care Behaviors for TIDM Management
Blood Glucose Monitoring

Monitoring blood glucose levels is an important T1DM self-care behavior for T1IDM
because poor self-care monitoring of blood glucose levels can lead to severe effects such as
hypoglycemia, hyperglycemia, and diabetic ketoacidosis (Driscoll et al., 2016a; Ehrmann et al.,
2020). Adequate blood glucose monitoring must be conducted consistently to ensure blood
glucose levels remain within the normal range (Karter et al., 2021). Glucose meters, also known
as glucometers, are used to monitor blood glucose levels throughout the day (Mardare et al.,
2022). A finger can be pricked using the lancet (i.e., device attached to glucometer) to produce a

drop of blood, and the drop of blood will later be placed on a testing strip to test the blood
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glucose level (Mathew & Tadi, 2021). Glucose monitoring consists of measuring blood glucose
levels to track changes in blood glucose levels throughout the day (Mancini et al., 2018). Patients
with TIDM can sustain disease management through glucose monitoring, which requires
conducting routine monitoring of blood glucose levels daily (Fabris et al., 2019). Recording
blood glucose levels daily can enable an individual with TIDM and healthcare professionals to
determine the patient’s disease status and whether sufficient TIDM disease management is
present (Commissariat et al., 2021). Individuals with T1DM are encouraged to manage their
condition through monitoring blood glucose levels at least four to seven times a day
(Hemmingsen et al., 2021). Specifically, blood glucose levels are recommended to be monitored
in the morning, before and after each meal and physical activity, as well as prior to bed
(Kahanovitz et al., 2017).

Adults with TIDM are advised to engage in at least 150 minutes per week of physical
activity, and adolescents with TIDM are recommended to engage in physical activity at least 60
minutes per day (Cockcroft et al., 2020). Physical activity can lead to insulin sensitivity (i.e.,
alters the way the body naturally absorbs insulin) among those with TI1DM, and without
exercise, individuals with T1DM can become insulin resistant (Bird & Hawley, 2017). Insulin
sensitivity helps a person with T1DM better manage their blood glucose levels by allowing the
body’s cells to become more efficient at absorbing insulin (Gingras et al., 2018). Insulin
resistance refers to the body being impaired and unable to process insulin properly, making it
more difficult to regulate blood glucose levels (Buckner et al., 2021). Since physical activity
impacts blood glucose levels, individuals with TIDM are advised to adjust their insulin dosage
and carbohydrate intake after engaging in physical activity (Colberg et al., 2016; Tracy et al.,

2020).
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Monitoring dietary consumption and incorporating regular physical activity are important
T1DM self-care behaviors for individuals with TIDM to integrate into their daily activities for
sustaining normal blood glucose levels (Riddell et al., 2017). Carbohydrates are important to
consume for fueling the body after physical activity to avoid a drastic decrease in blood glucose
levels (Lennerz et al., 2018). Carbohydrates include food and drinks that contain starches, sugars,
and fiber that are processed through the digestive system, in which the bloodstream later absorbs
glucose from carbohydrates to fuel the body (Rhyner et al., 2016). Some individuals with TIDM
are advised to adhere to low-carbohydrate diets in which no more than 130 grams of
carbohydrates per day should be consumed (Turton et al., 2018). However, some providers are
concerned about reducing carbohydrates from the meal plan of someone with T1DM due to the
possibility of lacking proper nutrients to sustain fuel in the body (Seckold et al., 2019).
Therefore, it is recommended that healthcare professionals create a personalized meal plan with
suggestions on insulin dosage after physical activity and meal consumption to reduce
hypoglycemia and increase proper fuel for the body (Seckold et al., 2019).

Routine glucose monitoring, as well as insulin administration based on daily activities
(i.e., carbohydrates consumed, physical activity) to sustain glycemic control are important
T1DM disease management components (Janez et al., 2020; Laffel et al., 2020). However,
glycemic control is challenging to manage among individuals with T1DM because of the
expensive cost of essentials (i.e., insulin, insulin pens, insulin pumps) needed for basic, routine
care (DiMeglio, Evans-Molina, et al., 2018). Financial support (e.g., co-payment coupons) can
be offered to support individuals with TIDM depending on their health insurance status and state
of residency (JDRF, n.d.). Additionally, national non-profit organizations (e.g., NeedyMeds,

RxAssist) provide resources to help with insulin affordability based on level of income (JDRF,
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n.d.). A national non-profit organization for T1DM research, the Juvenile Diabetes Research
Foundation, suggested individuals with TIDM should purchase older vials from local
pharmacies and to seek support from state-based programs to help with affordability concerns
related to medical supplies for diabetes care (JDRF, n.d.). Every state does not provide state
assistance for affordable insulin; therefore, individuals with T1DM can purchase a non-brand
vial from Wal-Mart for $25 compared to popular brands at Wal-Mart for $75 for one vial and
$85 for five boxes of insulin pens (JDRF, n.d.).

An additional important medical necessity for T1DM disease management to sustain
glycemic control is an insulin pump, which can release insulin automatically (Mancini et al.,
2018). Fortunately, some insulin pumps have CGM, which can continuously monitor blood
glucose levels and distribute appropriate amounts of insulin needed based on current blood
glucose level for glycemic control (Forlenza et al., 2018). However, only 30% of participants
with T1DM in a recent study owned an insulin pump with a CGM installed, and at least 63% of
their participants relied on an insulin pump for insulin administration versus self-administration
of insulin via an insulin pen (Foster et al., 2019). Insulin pumps with CGM are typically
preferred among individuals with T1DM to assist with glycemic control as the medical device
can track blood glucose levels and simultaneously dispense insulin (Mardare et al., 2022). An
insulin pump and CGM sensors are not widely accessible for individuals with T1DM who have
public insurance depending on the benefits that their state of residency provides (Majidi et al.,
2021). For example, in a recent study, 40% of non-Hispanic White individuals with TIDM
owned a CGM pump (17% had public insurance), but only 17% of non-Hispanic Black
individuals with TIDM owned a CGM pump (41% had public insurance) (Majidi et al., 2021).

This disparity is concerning since an insulin pump with CGM can help improve administration of
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insulin and self-care monitoring of blood glucose levels throughout the day to reduce
complications (Holt et al., 2021). These effects can lead to serious consequences such as
mortality and an increase in healthcare costs if individuals with T1DM do not have access to
technology that can assist with monitoring and regulating blood glucose levels as they change
during daily activities (i.e., eating, participating in physical activity) (Harding et al., 2019).
Therefore, having access to medical technology (i.e., insulin pump with CGM) to interpret blood
glucose level changes and administer insulin throughout the day is essential for managing T1DM
and preventing long-term, negative consequences (Holt et al., 2021).
Insulin Management

Another important component of TIDM disease management to reduce disease
exacerbations is insulin management (Cappon et al., 2019). Insulin management (i.e.,
maintaining insulin administration throughout the day) includes administering insulin based on
circumstances such as carbohydrates consumed, reported blood glucose levels throughout the
day, and planned physical activity (Janez et al., 2020). Insulin management requires adjusting
insulin based on daily activities as each activity can impact the blood glucose level in different
ways (Donga et al., 2015). For example, consuming large quantities of carbohydrates can cause
the blood glucose level to increase, while physical activity can decrease blood glucose level
(Ehrmann et al., 2020). Therefore, it is important to monitor blood glucose levels and administer
insulin as needed throughout the day (Fabris et al., 2019; Gingras et al., 2018).

Individuals with T1DM are required to administer insulin daily for management of their
blood glucose levels due to their pancreas not producing enough insulin (Peters et al., 2017).
Bolus insulin (i.e., rapid/short-acting insulin delivery) is administered before meals, and basal

insulin (i.e., intermediate/long-acting insulin delivery) is administered throughout the day to
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regulate blood glucose levels (Tascini et al., 2018). Insulin is administered in various methods,
and prescribed dosages vary depending on the needs and preferences of the individual with
T1IDM (McKnight et al., 2015). For example, insulin can be injected using a syringe, insulin pen,
or insulin pump (Sun et al., 2018). Subcutaneous insulin injections are the most common and
preferred method of insulin administration if an individual with T1IDM prefers self-
administration (Shah et al., 2016). Subcutaneous insulin injections are administered in the
adipose layer of the skin between the top surface of the skin and the muscle (Rahman et al.,
2021). Various methods of insulin administration for subcutaneous insulin injections exist
including usage of a syringe (i.e., needle inserted into a vial to collect insulin) and insulin pens
(i.e., stored units of insulin ready to be administered) (Zuberi et al., 2020).

Insulin syringes are available in three sizes including 0.3 mL, 0.5 mL, and 1 mL
(Linnebjerg et al., 2017). Individuals with TIDM select the most appropriate insulin syringe
based on how many units their provider prescribes (ADA, 2016). For example, 0.3 mL insulin
syringes are best used when administering at least 30 units of insulin or less (ADA, 2016). If 30
to 50 units of insulin are needed, then the 0.5 mL insulin syringe would be the best device (ADA,
2016). Insulin dosages over 50 units would require a 1 mL insulin syringe (ADA, 2016). Once
the size of the insulin syringe is selected, the insulin syringe must be inserted into a vial (ADA,
2016). Vials should only be stored in room temperature environments because the insulin in the
vial will be ineffective if improperly stored (Holt et al., 2021). Ineffective insulin can cause the
body to have trouble regulating blood glucose levels leading to hyperglycemia (Peters et al.,
2017).

Instead of self-collecting insulin from a vial, insulin pens are medical devices with stored

insulin that can also be used to self-administer insulin (ADA, 2022). The stored insulin in the
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insulin pen is released once the dial on the insulin pen displays the appropriate number of units
of insulin, and the injection button is pressed down (ADA, 2022). Insulin pens can be used with
refillable insulin cartridges, and different size needles can be attached (ADA, 2022). Needle
lengths for insulin pens are 5 mm mini, 8 mm short, and 12.7 mm original (Pitt et al., 2020).
Injection techniques vary based on the different lengths of the insulin pen needle (ADA, 2022).
For example, if an insulin pen has a 5 mm mini needle, then pinching the skin is unnecessary
when injecting the pen; however, using a needle length of 8 mm short and 12.7 mm original
requires pinching the skin at a 90-degree angle prior to injection (Pitt et al., 2020). Despite the
different methods of delivery between insulin syringes and insulin pens, needles on both devices
must always be disposed of immediately in a sharps disposal container (Holt et al., 2021).
Needles used to distribute insulin should be disposed properly to avoid a public health hazard in
which others can accidentally have direct contact with contaminated needles if they are disposed
in regular trashcans (Montoya et al., 2021).

Another important component of insulin management is to inject insulin in certain
regions of the body for proper insulin absorption and reduction of infection (Al Hayek et al.,
2016). The recommended insulin injection regions are the upper arm, abdomen, and thigh or
buttocks (Freeland & Farber, 2016). However, insulin injections in the abdomen are highly
recommended because this is the site where insulin is absorbed the fastest, which increases the
likelihood of maintaining consistent blood glucose levels (Spollett et al., 2016). Thigh and
buttocks injections are least recommended because insulin is absorbed slower, which means that
it takes insulin longer to activate in the body (Spollett et al., 2016). Delayed activation of insulin
in the body can place an individual with TIDM at risk for developing hyperglycemia since the

body is not absorbing insulin fast enough to regulate blood glucose levels (Bertuzzi et al., 2017).
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Although faster activation of insulin occurs in some injection sites, people with T1DM may have
various injection sites because overly injecting insulin in one area can lead to an infection and
development of lipohypertrophy (i.e., lumps in the skin tissue that affect the body’s ability to
absorb insulin) (Gupta et al., 2018).

Though syringes and insulin pens are commonly used among younger age groups 6-14
years of age with T1DM to administer insulin, individuals ages 8-18 have poor adherence and
experience increased rates of nocturnal hypoglycemia due to fear of needles (Battelino et al.,
2017). Therefore, individuals with TIDM can wear an insulin pump that automatically adjusts
the amount of insulin dispensed and monitors blood glucose levels at night and during the day to
reduce hypoglycemia (Abraham et al., 2019). Insulin pumps have a feature called predictive low-
glucose management which is activated when the pump sensory detects an individual with
T1DM’s blood glucose levels decrease below the normal range (Lucidi et al., 2018). The
predictive low-glucose management system within insulin pumps has led to a reduction in time
experiencing hypoglycemia from 37.7 to 20 minutes during the day, due to faster regulation of
blood glucose levels through automatically lowering insulin dosages (Abraham et al., 2018).
Insulin pumps are an important medical device to use because young children with T1DM are
unaware of how to identify the warning signs of hypoglycemia (Shrivastava et al., 2013), and
insulin pumps have reduced severe hypoglycemia among adults, adolescents, and young children
with TIDM (Forlenza et al., 2018).

T1DM in Adolescents

Although T1DM can be diagnosed at any age, T1DM is commonly diagnosed among

adolescents ages 5-14, where 27% of individuals with TIDM are diagnosed between ages 5-9,

and 33.5% are diagnosed between ages 10-14 (CDC, 2020; Rogers et al., 2017). In a longitudinal
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study from 2001 to 2015 comparing the incidence of TIDM in US, researchers found that the
T1DM incidence rate was highest in adolescents ages 10 to 14 years (45.5 cases per 100,000
person-years) and increased by 1.9% annually during the period of assessment (Rogers et al.,
2017). Additionally, there are racial/ethnic disparities in T1DM diagnoses among adolescents in
the US (Butler, 2021). Research from 2002 to 2015 showed that TIDM increased by 20% for
African American children (20.8 per 100,000), approximately 20% for Hispanic children (16.3
per 100,000), 19% for Asian/Pacific Islander children (9.4 per 100,000), and 14% for White
children (27.3 per 100,000) (CDC, 2020).

Currently, TIDM is incurable; therefore, adolescents diagnosed with TIDM are required
to perform T1DM self-care behaviors to maintain glycemic control including administering
insulin daily, monitoring blood glucose levels, and tracking the amount of carbohydrates
consumed (Noser et al., 2019; Vesco et al., 2021). Engagement in these T1DM self-care
behaviors has been associated with increased emotional distress for adolescents with T1DM
(Malik et al., 2020). Adolescents with T1DM may experience emotional distress related to
T1DM management adherence and interactions with providers (Luo et al., 2021). Previous
research has also shown that adolescents with TIDM developed depression and anxiety as a
result of managing TIDM (Nguyen et al., 2022). The prevalence of depression among
adolescents with TIDM ranges from 15% to 42% (Weissberg-Benchell et al., 2020), and
estimates of the prevalence of anxiety among adolescents with TIDM ranges from 7% to 21%
(Berger et al., 2019; Cusinato et al., 2021). Adolescents with T1DM who also experience
depression and anxiety reported feeling overwhelmed with managing TIDM and completing
school-related tasks simultaneously; therefore, causing significant disruptions to their social and

academic success (Rechenberg et al., 2019).
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In a previous study by Nefs et al. (2019), adolescents (ages 10 to 18) with TIDM
expressed feelings of anger, depression, and anxiety with how unpredictable symptoms occurred
during social interactions and in the school setting (Nefs et al., 2019). Parents of adolescents with
T1DM also had anxiety about their child experiencing medical complications during school and
worried about being unable to provide care (i.e., offering emotional support) or assistance with
T1DM self-care behaviors (i.e., injecting insulin) (Krall et al., 2020). Therefore, some parents
have decided to provide incentives (e.g., driving privileges, purchasing video games) to improve
their children’s (ages 12 to 17) disease management skills (Malik et al., 2020). In another study,
parents and adolescents with TIDM (ages 12 to 17) believed that utilizing incentives was a
motivating factor for adolescents to independently check blood glucose levels and maintain
T1DM self-care behaviors for at least three months (Shah et al., 2021). Research has shown that
adolescents with T1DM should be encouraged to have self-efficacy by performing consistent
T1DM self-care behaviors as they enter adulthood to sustain TIDM disease management (Chen
et al., 2017). Establishing an increase in self-efficacy among adolescents with TIDM can
improve the likelihood of sustaining appropriate T1DM disease management in young adulthood
(Sanders et al., 2018).

T1DM in Young Adults

Young adults with TIDM are an important subpopulation to consider with relation to
T1DM disease management, as previous research has shown only 17% of young adults with
T1DM ages 18 to 25 and 30% ages 26 to 30 had sustained glycemic control (Beck et al., 2012).
Additional studies have also reported that at least 50% of young adults with TIDM experience
medical complications related to poor TIDM disease management during their 20’s (Bryden et

al., 2003; Carcone et al., 2020; Caruso et al., 2019). Research is limited on TIDM disease
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management experiences among young adults, which is concerning given the findings regarding
poor glycemic control in this subpopulation (Monaghan et al., 2015).

To better manage their blood glucose levels, young adults with TI1DM should maintain
T1DM disease management by incorporating T1DM self-care behaviors in their daily activities
to reduce disease exacerbations (Holtz & Kanthawala, 2020). However, previous research has
shown that young adults with TIDM may not engage in appropriate T1DM self-care behaviors
(i.e., insulin administration, glucose monitoring) and may experience an increase in T1DM
complications (Ladd et al., 2022; McKnight et al., 2015). In a 2018 study, at least 56% of
individuals ages 18 to 25 with T1DM used their insulin pump less than recommended (McCarthy
& Grey, 2018). Another study found that among young adults ages 18 to 26 with T1IDM, 18%
did not administer insulin as recommended, blood glucose levels were only checked at least
twice a day compared to the recommended four times per day, and only 41% engaged in any
physical activity (Hendricks et al., 2013). Additionally, another study showed that only 27% of
young adults with TIDM engaged in physical activity based on the recommended 150 minutes
per week (McCarthy & Grey, 2018). Research has shown that young adults 18 and older living
with T1DM found physical activity (42%), nutrition (47%), and insulin administration (26%) to
be the most challenging T1DM self-care behaviors to consistently perform (de Lurdes
Serrabulho et al., 2014).

Consistent failure to perform appropriate T1DM self-care behaviors for T1DM
management can lead to medical complications such as diabetic ketoacidosis, which is more
common for young adults with T1DM than other populations with TIDM (Fayfman et al., 2017).
In a longitudinal study from 2016 to 2018, 4% of young adults with T1DM ages 18 to 25

experienced diabetic ketoacidosis within three months of the survey being distributed, compared
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to 1% for adults 50 and older living with TIDM (Foster et al., 2019). Diabetic ketoacidosis and
poor glycemic control are issues that remain prevalent among young adults with TIDM (Asarani
et al., 2021). A national study reported that 48.5% of young adults ages 18 to 21 with T1IDM had
poor glycemic control (Dabelea et al., 2017). Young adults with TIDM need additional
assistance with disease management such as improving glycemic control, support to engage in
additional physical activity, and suggestions on how to monitor blood glucose levels more
frequently to reduce medical complications (Carcone et al., 2020). However, interventions are
limited for young adults and college students with T1DM to address glycemic control, nutrition,
and physical activity, which is concerning because these T1DM self-care behaviors are essential
components of T1DM management (Alvarado-Martel et al., 2019).
T1DM in College Students

Improvements in T1DM management are necessary for all young adults with T1DM;
however, certain sub-groups, such as college students with T1DM, may need additional T1DM
disease management support compared to other sub-groups of young adults with TIDM (Bratke
et al., 2020). For example, young adults with TIDM who completed their education and entered
the workforce rely on a different schedule compared to a college student with T1DM for disease
management (Balfe et al., 2014). Young adults with TIDM in established careers incorporate
T1DM self-care behaviors based on their daily work schedule; however, college students with
T1DM must consider their new position of autonomy practicing T1DM self-care behaviors
during numerous life transitions such as becoming an adult, moving away from home, and
attending college (Ramchandani et al., 2019). According to the Fall 2021 National College

Health Assessment from the American College Health Association, 2.2% of college students
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reported being diagnosed with diabetes, where 28.1% of those diagnosed with diabetes reported
having TIDM (ACHA, 2022).

Managing a CHC such as T1DM is stressful for college students due to the high demands
of TIDM management, including monitoring blood glucose levels, administering insulin,
monitoring dietary consumption, and engaging in daily physical activity (O'Hara et al., 2017).
Full-time college students with T1DM report poor disease management that may lead to medical
complications (Benoit et al., 2018). In a national US study, Kellett et al. (2018) found that at
least 63% of college students with T1DM reported increased difficulty with T1DM management
as a full-time college student. Additionally, 43% had a hypoglycemic episode, and 25% were
admitted into a hospital for diabetic-related complications while enrolled in college (Kellett et
al., 2018). TIDM management creates additional challenges for college students as they attempt
to create time to manage their condition based on their class schedule and adjust to less parental
involvement in their disease management compared to their adolescent years (Coates et al.,
2017). TIDM management among college students is also challenging due to their unpredictable
and hectic schedules (Morrissey et al., 2021; D. M. Walsh et al., 2018). It is common for college
students to experience adjustments in their education, living circumstances, and health care (e.g.,
new health care provider), which can become more stressful when living with a CHC such as
T1DM (Monaghan et al., 2015). These life adjustments can impact college students with TIDM
as they gain more independence engaging in T1DM management; therefore, it is important for
college students with TIDM to receive additional emotional, informational, and tangible support
for disease and symptom management (Fioretti & Mugnaini, 2022b).

Learning how to cope with responsibilities as a full-time college student and managing

T1DM without direct supervision of a parent may impact college students’ ability to engage in
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appropriate T1DM management behaviors (Coates et al., 2017). For example, parents cannot
offer direct assistance with T1DM disease and symptom management once their child has left for
college and entered adult care since adult care providers keep their child’s medical information
confidential (Pritlove et al., 2020). Therefore, parents are unsure if their child’s blood glucose
levels remain stable once they are no longer under direct supervision (Saoji et al., 2018). In
addition, research has shown that full-time college students with TIDM often feel overwhelmed
due to the challenges that they experienced with T1DM management during college (Saoji et al.,
2018). College students with TIDM may feel overwhelmed with T1DM management because
they must carry their medical supplies everywhere and may not have time to properly perform
T1DM self-care behaviors that counteract changes in their blood glucose levels (i.e., eat a snack,
administer insulin) (Ramchandani et al., 2019). Establishing a consistent schedule that allows
insulin administration and blood glucose monitoring between classes and during work hours is
also stressful for college students with TIDM (Fredette et al., 2016). Thus, receiving social
support and accountability from peers to help achieve problem-solving solutions for TIDM
management might be beneficial (Raymaekers et al., 2017).

Peer support offered through university-based diabetes student organizations has shown
improved quality of life among college students with TIDM (Lemly et al., 2014). For example,
in a 2017 study, college students with T1DM reported that campus support groups related to
T1DM decreased feelings of isolation and reduced hypoglycemic episodes (Saylor et al., 2018).
Although peer support can be beneficial for college students with TI1DM, peer pressure can also
influence risky behaviors (e.g., binge drinking, disturbed sleep patterns) among college students
with T1DM that can negatively impact T1DM disease management (Wisk et al., 2019). Findings

from a recent qualitative study showed that college students with T1DM jeopardized their T1IDM
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disease management by engaging in binge drinking and staying up late to fit in with their peers
(Ramchandani et al., 2019). In another study, researchers found that at least 29.9% of college
students with T1DM engaged in binge drinking during their first year of college (Palladino et al.,
2013). Another risky behavior that impacts T1DM disease management is excessively staying up
late, which causes limited sleep and the potential for insomnia that can lead to hyperglycemia in
college students with TIDM (Griggs et al., 2022). Adequate sleep is an important T1DM self-
care behavior for college students with T1DM because engaging in appropriate sleep behavior
(i.e., getting an adequate amount of sleep to ensure quality sleep) helps with blood glucose
regulation (Fredette et al., 2016). Inadequate sleep can also occur from college students with
T1DM experiencing daily stressors such as living as a full-time college student, while having to
incorporate T1DM self-care behaviors regularly (Habenicht et al., 2021).

Full-time college students generally experience constant stressors associated with their
academic and social life, but having a CHC such as TI1DM can produce additional stress (Fioretti
& Mugnaini, 2022b). For example, college students with T1DM must learn how to manage their
CHC, attend school as a full-time student, and build friendships with peers (Miller et al., 2020).
College students must also attend classes and are encouraged to participate in social events;
however, living in a college environment can lead to increased stress, inadequate sleep, and
changes in dietary consumption, which are problematic for college students living with TIDM
(Saylor et al., 2019). Dietary consumption may become challenging for college students living
with TIDM due to limited availability of appropriate options for T1DM management through
campus meal plans and limited ability to cook nourishing meals for college students that reside
in a dormitory (Habenicht et al., 2021). Therefore, performing T1DM self-care behaviors for

T1DM management produces unique challenges for college students with T1DM (Balfe et al.,
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2014; Fedor et al., 2017), and additional difficulties can become present due to less parental
supervision (Monaghan et al., 2016).

College students with T1DM develop more autonomy with managing their CHC, which
involves transitioning from direct parental involvement to gaining more independence to manage
their CHC (Datye et al., 2015b; Overgaard et al., 2020). Obtaining autonomy regarding T1DM
disease management among college students can be overwhelming because their social support
becomes diminished due to their parents not being physically close and their peers may not
understand the stressors associated with having and managing a CHC (Habenicht et al., 2021).
Emotional wellbeing among college students with T1DM should be supported by peers, the
university, and providers as they enter college to reduce T1DM-related complications (Fedor et
al., 2017). For example, college students ages 17 to 19 with TIDM may experience poor
glycemic control due to lacking social support and may need additional guidance with problem-
solving related to TIDM disease management (Majumder et al., 2017). Typically, receiving
social support and gaining problem-solving skills for T1DM management are present in
interventions designed for adolescents with T1DM; however, comprehensive interventions (i.e.,
incorporation of numerous T1DM self-care behaviors) tailored for college students with T1DM
to assist with TIDM disease management are limited (O'Hara et al., 2017). TIDM-related
complications will continue to occur among college students with TIDM if more comprehensive
interventions are not created (Zeller et al., 2020). Thus, college students with T1DM may endure
medical complications due to poor T1DM disease management resulting from limited

engagement in T1DM self-care behaviors (Fioretti & Mugnaini, 2022b).
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Complications of TIDM Mismanagement in College Students

College students with T1DM will remain at-risk of developing additional short-and long-
term diabetes complications if their T1DM self-care behaviors do not improve (Farsani et al.,
2017). In a 2017 study, 9% of college students with TIDM experienced complications with
neuropathy, nephropathy, and retinopathy, and 19% reported developing hypertension during
college (Agarwal et al., 2017). Another study identified similar complications among college
students with T1DM such as neuropathy (4.6%), retinopathy (6.6%), diabetic ketoacidosis over
the past two years (9.3%), and severe hypoglycemia (18%) (d'Emden et al., 2017). College
students with T1DM who have struggled to manage their CHC have also experienced academic
difficulties (Holtz & Kanthawala, 2020). For example, in a study by Agarwal et al. (2017), 25%
of college students living with T1DM had to discontinue school for six months due to diabetic-
related complications (Agarwal et al., 2017). Another qualitative study found that college
students with T1DM experienced academic difficulties due to increased stress related to
academics, concerns about T1DM disease management as a full-time college student, and fear of
experiencing long-term medical complications (Ersig, 2019). Therefore, researchers and
practitioners should determine the necessary precautions to assist with stress reduction related to
academics and T1DM medical complications by closely examining risk factors associated with
diabetic complications among college students with TIDM (Luo et al., 2021).

Diabetic-related complications occur among college students with TIDM due to
problems regulating blood glucose levels when transitioning from pediatric to adult care (Sandler
& Garvey, 2019). Effective communication with their adult care provider can minimize the
behaviors that lead to mismanagement of T1DM among college students (Calamaro et al., 2018).

Adult care providers are essential to assist with T1DM management since college students with
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T1DM typically rely on their providers’ expertise to properly manage their CHC (Zeller et al.,
2020). Additional factors that make T1DM more manageable for college students include: 1)
learning how to practice T1DM self-care behaviors consistently (e.g., routinely checking blood
glucose levels without being reminded by parents, altering insulin administration as needed), 2)
the duration of their health care transition (HCT) to adult care from pediatric care (i.e., time
lapsed to complete a HCT to an adult provider) if the college student experienced a HCT, and 3)
the HCT structure (i.e., guidance provided during process) (Hilliard et al., 2014). Thus,
understanding T1DM self-care behaviors practiced by college students with T1DM is important
for minimizing medical complications in the short- and long-term (Bratke & Sivertsen, 2021).
Self-Care Behaviors among College Students with TIDM

T1DM self-care behaviors are important for college students with TIDM to incorporate
for disease management (Chiang et al., 2021). Important components of T1DM management
include attending medical appointments, maintaining an adequate blood glucose level, and
having consistent insulin administration (Zeller et al., 2020). College students with TIDM are
recommended to visit their healthcare provider at least four times per year, but appointments are
not attended as advised (Hynes et al., 2016). Previous research among college students with
T1DM has shown that medical appointment visits decline during college (2.2 visits per year)
when compared to visits during senior year of high school (3.2 visits per year), respectively
(Monaghan et al., 2016). Another study reported that only 23% of college students with TIDM
attended at least three appointments with their adult care provider in the last year (Agarwal et al.,
2017). Missed medical visits between providers and college students with TIDM is an issue
because discussions about clinical outcomes (i.e., blood glucose level, Alc level) and adjusting

insulin dosages become minimized, leading to poor glycemic control and inadequate insulin

44



management (Commissariat et al., 2021). Thus, it is important to understand T1DM self-care
behaviors such as insulin administration, glucose monitoring, physical activity, and dietary habits
among college students with TIDM to understand where additional T1DM management
assistance is needed (Baechle et al., 2019; Battelino et al., 2017; Carcone et al., 2020).
Insulin Administration

T1DM management should include T1DM self-care behaviors such as insulin
administration for disease management (Rahman et al., 2021; Ramchandani et al., 2000).
Although T1DM self-care behaviors are important for disease management, college-aged
individuals with TIDM are less engaged in T1DM management compared to adults with T1DM
older than 25 years old (Vallis et al., 2018). Previous research has shown that college students
with T1DM have reported trouble administering insulin on a regular basis compared to when
they were younger (Monaghan et al., 2015). Consistent insulin administration among college
students with T1DM is variable (Saylor et al., 2018; Schmitt et al., 2013). Vallis et al. (2018)
conducted a national survey in 2012 on self-management among college students with TIDM,
where 44.4% of college students believed that the consistency in their insulin administration
needed to improve compared to 35.8% of adults older than 25 with TIDM (Vallis et al., 2018).

College students with T1DM may have irregular insulin administration due to having an
inconsistent schedule (i.e., unstructured time to engage in T1DM self-care behaviors) that may
not allow time to perform insulin administration as needed (Monaghan et al., 2015; Rahman et
al., 2021). For instance, in a recent study, college students with T1DM believed that TIDM
management was too time consuming, where 68.2% reported their health was negatively
impacted by TIDM, and 40.3% felt that TIDM negatively impacted their academic and work life

(Vallis et al., 2018). Another study revealed that at least 60.1% of college-aged individuals with
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T1DM found adhering to their T1DM management tasks challenging due to lack of motivation,
work, and economic difficulties (Alvarado-Martel et al., 2019). Findings from Vallis et al. (2018)
also showed that at least 51.3% of college students ages 18 to 24 wanted to improve their
glycemic control (Vallis et al., 2018). Similar findings from Lawson et al. (2012) revealed that
college-age individuals with TIDM wanted additional support for adjusting basal insulin and
guidance on meal ratio insulin (i.e., learning how much insulin to administer during each meal)
(Lawton et al., 2012). College students with T1DM were more likely to miss administering one
dosage of insulin compared to individuals over 40 with TIDM (McCarthy & Grey, 2018).
Similar concerns of insulin mismanagement among college students with T1DM occurred in
another study, where at least 18% reported that they did not properly administer insulin as
advised (e.g., four dosages a day) (Monaghan et al., 2016). Results from the Lawson et al. (2012)
study also highlighted the need for additional guidance about insulin administration for college
students due to low self-efficacy for performing T1DM disease management, poor analytical
skills, and concerns about hypoglycemia (Lawton et al., 2012).

Insulin administration skills among college students with T1DM warrant further attention
since mismanagement of insulin can result in diabetic ketoacidosis (Benoit et al., 2018). College
students with T1DM will remain at risk of continually experiencing diabetic ketoacidosis if
insulin administration is not improved (Berger et al., 2019). Prolonged insulin mismanagement
can result in diabetic-related complications; therefore, it is important to address this concern
among college students with TIDM to improve T1DM disease management (Battelino et al.,
2017). College students with TIDM can improve their T1DM disease management by recording

when they administer insulin and tracking their blood glucose levels throughout the day using an
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insulin pump with a CGM embedded to ensure they maintain proper insulin administration and
glycemic control (Chatwin et al., 2021).
Glucose Monitoring

Glucose monitoring is an important component of T1DM management because it (i.e.,
glucometer, CGM) can help track changes in blood glucose levels (Abraham et al., 2018).
Monitoring blood glucose levels is necessary to reduce the risk of hypoglycemia and
hyperglycemia (Al Hayek & Al Dawish, 2021). Thus, monitoring blood glucose levels is
essential for glycemic control to minimize disease exacerbations (Battelino et al., 2017). College
students with T1DM are not adequately engaging in this important T1DM self-care behavior
(Carcone et al., 2020). In a 2016 study, 85% of college students with T1DM monitored their
blood glucose levels less than recommended (i.e., less than four times per day), and 31% of
participants had poor glycemic control during their first year of college (Monaghan et al., 2016).
This is concerning as glycemic control becomes diminished among college students with T1DM
due to challenges with engaging in TIDM self-care behaviors as a full-time college student
(Carcone et al., 2020).

College students with T1DM have also reported having poor glycemic control due to
participating in social events because they forgot to check their blood glucose levels while
socializing (Stupiansky et al., 2013). If college students with TIDM consume alcohol in social
settings, it is important to check blood glucose levels more frequently as alcohol consumption
can increase blood glucose levels (Ramchandani et al., 2019). High blood glucose levels increase
the risk of having a hyperglycemic episode, which can lead to rapid breathing and vision
problems (Rahman et al., 2021). Additionally, college students with T1DM are at risk of

developing hypoglycemia due to an occurrence of a counteraction between insulin and alcohol,
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which results in severely low blood glucose levels (Rahman et al., 2021; Ramchandani et al.,
2019). Fainting can occur among college students with T1DM if they have severely low blood
glucose levels from alcohol consumption (Mathew & Tadi, 2021). Alcohol consumption can also
impact insulin effectiveness, where insulin is unable to properly regulate high blood glucose
levels which can lead to diabetic ketoacidosis (Laffel et al., 2020). In a previous study, the rate of
diabetic ketoacidosis was much higher among college students with T1DM when consuming
large amounts of alcohol (18.9 episodes per 100 patient-years) when compared to consuming
moderate amounts of alcohol (7.5 episodes per 100 patient-years), respectively (White, 2017).
Thus, it is important for healthcare professionals such as health education/diabetes care and
education specialists and endocrinologists to educate college students with T1DM on the
importance of maintaining glycemic control through safe consumption of alcohol and continuous
blood glucose monitoring (Ramchandani et al., 2019).
Physical Activity

Physical activity is an important T1DM self-care behavior that is highly recommended
for TIDM disease management (Colberg et al., 2015). Engaging in physical activity reduces the
risk of cardiovascular disease and improves glycemic control for individuals with TIDM (Chetty
et al., 2019). Physical activity can improve glycemic control for individuals with TIDM because
engaging in exercise causes insulin sensitivity (i.e., the body absorbs insulin more efficiently,
which decreases blood glucose levels) (Colberg et al., 2015). However, physical activity may be
avoided due to fear of experiencing a hypoglycemic episode caused by the blood glucose level
being too low (Chetty et al., 2019). A hypoglycemic episode can occur if an individual with
T1DM administers too much insulin after engaging in physical activity, which decreases the

blood glucose level too much; therefore, physical activity may be avoided if limited knowledge
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is present on how to calculate the appropriate amount of insulin to administer post-exercise
(Scott et al., 2020).

Avoidance of physical activity can also place college students with T1DM at risk of
experiencing insulin resistance (Colberg et al., 2015). College students with TI1DM are at-risk of
becoming insulin resistant (i.e., the body is unable to properly absorb insulin leading to difficulty
regulating the blood glucose level), which interferes with obtaining glycemic control (Donga et
al., 2015). One study revealed the prevalence of college students with TIDM who became
insulin resistant was 7.3%, and among students with T1DM in their sample, 69.6% were
physically inactive (i.e., sedentary) (Barbosa et al., 2016). Physical activity and dietary
consumption are both important for T1DM disease management, but the pressure to consistently
engage in these T1DM self-care behaviors can lead to poor nutrition and development of eating
disorders among college students with T1DM if they lack persistence to engage in physical
activity and have limited nourishing food (Rose et al., 2020; UTD, 2022). Therefore, nutritional
habits and eating disorder behaviors are important to understand among college students with
T1DM to improve T1DM self-care behaviors (Rose et al., 2020).

Dietary Behaviors and Eating Disorders

College students with T1DM might experience limited nutritious food options depending
on their meal plan and availability to purchase and cook nourishing meals (Fredette et al., 2016;
Griggs et al., 2022). Affordable dietary options are needed for college students with T1DM to
sustain disease management (Habenicht et al., 2021). College students with TIDM may
experience difficulties managing their blood glucose levels based on their nutritional intake
throughout college because unhealthy food items (e.g., chips, cookies) may seem more

affordable and available (Saylor & Calamaro, 2016). Findings from one study revealed that

49



29.9% of college students with TIDM consumed food with high concentrations of fat (Barbosa
et al., 2016). Food items with high concentrations of fat can be consumed occasionally for those
with T1DM; however, these food items take longer to digest and can cause an elevated blood
glucose level if the insulin dose after the meal was not accurate or adjusted in a timely manner to
prevent hyperglycemia (UTD, 2022). Research studies exploring nutritional intake among
college students with TIDM are limited; thus, additional research should be conducted to
examine the nutritional habits among college students with T1DM (Baechle et al., 2019; Luyckx
et al., 2019). Improper dietary consumption is attributed to potential problems with blood
glucose regulation and future medical concerns such as eating disorders that can impact T1DM
disease management among college students (Fredette et al., 2016; Habenicht et al., 2021).
College students with T1DM have a high susceptibility of developing eating disorders
based on challenges to regulate dietary consumption, limited engagement in physical activity,
and weight gain (Doyle et al., 2017; UTD, 2022). The prevalence of eating disorders among
individuals with T1DM in one study was 8.2% (Tokatly Latzer et al., 2018), and another study
found that eating disorder behaviors were reported among 35.8% of college students with TIDM
including binge eating behavior and reducing insulin or eliminating insulin administration
(d'Emden et al., 2017). In a study by Nip et al. (2019), at least 24.9% of individuals ages 18 to 19
with T1DM reported engaging in eating disorder behaviors such as binge eating (28%) and self-
induced vomiting (2%), and 18% of participants were willing to risk TIDM disease management
by administering less insulin (Nip et al., 2019). Insulin administration is minimized or avoided to
reduce weight gain, which is a common side effect from insulin use (UTD, 2022). Insulin
mismanagement among those with T1DM is problematic because it can result in poor glycemic

control (Rose et al., 2020). Additional research is needed to determine why individuals with
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T1DM intentionally administer lower amounts of insulin (Luyckx et al., 2019). Also, future
research should explore eating behaviors among college students with TIDM to enable
researchers to understand the types of food college students consume for T1DM disease
management (Rose et al., 2020).
Factors Impacting Self-Care Behaviors among College Students with TIDM
Health Care Transition into Adult Care

College students with T1DM have an opportunity to learn proper disease management if
they experience a health care transition into adult care prior to entering college (Carcone et al.,
2020). Health care transition (HCT) is the process of transitioning adolescents from a
child/family-centered health care model to an adult/patient-centered health care model (Reiss &
Gibson, 2002; White et al., 2018). HCT was developed to assist adolescents and young adults
with or without CHCs on how to effectively manage their health, while also providing
information on how to navigate the healthcare system (e.g., appointment scheduling,
understanding insurance policies, improving health literacy) (Cooley et al., 2011). HCT is a
comprehensive process that includes educating patients on how to perform self-care behaviors
while incorporating collaborative approaches between families and clinicians to develop the
patient’s treatment plan (Reiss & Gibson, 2002; White et al., 2018). For example, a medical team
(i.e., providers and transition care coordinators) typically partner with patients and families to
offer resources and develop medical treatment plans (Sparud-Lundin et al., 2017). An effective
transition from pediatric to adult care is important for patients within all age groups since the
HCT process provides general information pertaining to resources that healthcare systems offer
and advises about precautions that are necessary to maintain adequate health (Davidson & Doyle,

2021; Van Hecke et al., 2017). Being informed about healthcare system resources and how to
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maintain health are important skills that college students should learn as they gain autonomy
over their own healthcare decisions and experience less parental assistance and oversight
(Commissariat et al., 2021).

Visiting a primary care provider treating adult patients can help with TIDM disease
management among college students as they begin to have minimal parental guidance to
encourage and monitor T1DM self-care behaviors (Zeller et al., 2020). Thus, college students
with TIDM are recommended to schedule appointments with their adult care provider at least
every three months to discuss medications, review clinical outcomes (i.e., blood glucose levels,
A1C level), and address concerns about their overall health (Commissariat et al., 2021). College-
aged students with CHCs are encouraged to continually consult with their adult care provider in
between appointments during their HCT, since they are at-risk of developing poor T1DM self-
care behaviors after entering adult care (Campbell et al., 2016). An adult care provider becomes
the primary care provider for the college student with TIDM (Butler, 2021). The adult care
provider is expected to conduct skill assessment examinations regarding T1DM self-care
behavior skills to ensure the patient’s skills have not become diminished (Davidson & Doyle,
2021; Griggs et al., 2022).

Adult care providers also have an opportunity to consult with their patients about their
self-care behaviors (e.g., maintaining medication adherence, engaging in health promotion
practices) during appointments if they become concerned that the patient’s self-care behaviors
are not adequate (Bonati, 2020). Therefore, it is important for college-aged students with CHCs
to consult with their adult care provider on a regular basis and undergo a complete HCT (i.e.,
achieve all six elements) (Chiang et al., 2021). Thus, various medical organizations (i.e.,

American Academy of Pediatrics, Society for Adolescent Medicine, American Academy of
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Family Physicians, American College of Physicians, Society of Internal Medicine) partnered to
create the Six Core Elements of HCT to ensure hospitals and clinics provide comprehensive
support for individuals with or without CHCs as they age and experience life transitions (i.e.,
diagnosis of CHC, move away from home, enter college) (Balfe et al., 2014; Coller et al., 2018;
Reiss & Gibson, 2002).
Six Core Elements of Health Care Transition

The National Alliance to Advance Adolescent Health is a nonprofit organization that was
created in 2006 to promote long-term comprehensive healthcare and insurance coverage for
adolescents (NAAAH, 2022). Specifically, NAAAH provides resources pertaining to insurance
protection, mental health services, and the HCT process for adolescents and young adults who
are either healthy or have a CHC (NAAAH, 2022). The NAAAH developed a program called
Got Transition® to assist adolescents, young adults, families, and clinicians with delivering
quality care (NAAAH, 2022). Got Transition® is a federally funded program that provides
resources to patients with CHCs, their families, and clinicians to improve the transition from
pediatric to adult care providers (GT, 2022). Got Transition® includes Six Core Elements of the
HCT process (Lemly et al., 2013): 1) Transition and Care Policy/Guide, 2) Tracking &
Monitoring, 3) Transition Readiness, 4) Transition Planning, 5) Transfer of Care, and 6)
Transition Completion (Figure 2.1). The Six Core Elements are utilized as a timeline to inform
patients, families, and clinicians as to when each transitional phase should occur (GT, 2022). The
Six Core Elements can be implemented in three components: 1) Transitioning Youth to an Adult
Health Care Clinician, 2) Transitioning to an Adult Approach to Health Care Without Changing

Clinicians, and 3) Integrating Young Adults into Adult Care (GT, 2022).

53



Figure 2.1

Six Core Elements for Transitioning Youth to an Adult Health Care Clinician
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Health Care Transition Barriers

Patients and clinicians experience barriers during the HCT transition process from
pediatric care to adult care (McManus et al., 2015). HCT barriers for patients and clinicians
include the patient feeling apprehensive about developing a new relationship with their adult care
provider as well as providers having limited training in internal medicine-pediatrics (i.e., trained
to treat both adult and pediatric patients) (White et al., 2018). Individuals with CHCs are
encouraged around the age of 17 to determine if they want to be assigned a new provider or
maintain receiving care from the same provider (Reiss & Gibson, 2002; White et al., 2018). For
example, some individuals with T1DM prefer to keep the same provider because they are
comfortable receiving medical care from a professional they have known for years (Davidson &
Doyle, 2021; Van Hecke et al., 2017). If individuals with T1DM continue to receive care from

the same provider, they will be expected to practice advanced T1DM self-care behaviors to show
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that they are comfortable having autonomy with their health care (White et al., 2018). Although
patients have a choice to remain with the same provider, patients that choose to stay with the
same provider may experience a delay in completing the HCT process (i.e., a patient has not
fully transitioned into adult care) if their provider is not trained in Internal Medicine-Pediatrics
(Coller et al., 2018). A national survey identified that only 40% of US hospitals employed
Internal Medicine-Pediatric trained providers, which may restrict some patients from having the
option to keep the same provider as a child and adult (Coller et al., 2018). Since all hospitals and
clinics do not have trained providers in Internal Medicine-Pediatrics, college students are
encouraged to transition into adult care prior to enrolling in college or complete the HCT process
during college (Mubanga et al., 2017; Reiss & Gibson, 2002; Zeller et al., 2020).

Effective patient-provider interactions are essential for college students with T1DM
during their transition into adult care to manage their condition appropriately (Glenn et al.,
2020). Therefore, understanding HCT barriers and how the barriers may impact T1DM self-care
behaviors among college students with T1DM is important to provide adequate support for
college students with TIDM (McDowell et al., 2020). Researchers should explore perceptions of
the HCT process into adult care and T1DM self-care behaviors among college students with
T1DM (Pape & Ernst, 2022). Understanding the HCT experience among college students with
T1DM can explain how this transition may impact T1DM disease management (Gray et al.,
2018). Every college student with T1DM may not experience a HCT into adult care, which is
concerning since college students with T1DM report feeling stressed engaging in TIDM disease
management to maintain glycemic control during college (Sanders et al., 2018). Coller et al.
(2018) reported that only 45% of medical facilities implemented HCT processes for their

patients, which limits how many college students with TIDM can receive support for a HCT
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(Coller et al., 2018). Therefore, college students with TIDM need social support throughout
college to have additional assistance with TIDM disease management (Raymaekers et al., 2017).
Support from Others

Social support from healthcare providers, parents, and peers is important for college
students with T1DM because these individuals can provide encouragement for continuous and
successful TIDM management (Holtz & Kanthawala, 2020). Receiving social support is
essential for college students with TIDM to regularly engage in T1DM self-care behaviors as
research has shown that college students with T1DM experience deterioration in their T1DM
self-care behaviors during college (Raymaekers et al., 2017). A recent study showed that 36.4%
of 17-year-old adolescents with T1DM had poor glycemic control when entering college
(Alwadiy et al., 2021), and another recent study suggested that college students with T1IDM
gradually develop poor glycemic control throughout college (Ladd et al., 2022). Therefore, social
support from providers, parents, and peers can play an essential role in helping college students
with T1DM to understand the dangerous health effects that can occur from poor disease
management (Holtz & Kanthawala, 2020). Previous qualitative findings showed that college
students with T1DM rely on health care providers for support on how to manage their condition
and resolve medical complications as they occur (Skedgell et al., 2021). Parents also provide
emotional support during TIDM disease management for their college-age children with TIDM
by helping with problem-solving related to taking and refilling medication (Wang et al., 2021).
Additionally, college students with T1DM seek emotional support from peers when disclosing
T1DM-related struggles and ask for guidance and/or support if they are unsure of precautionary

methods to address stressful tasks (i.e., missing class due to illness) (Habenicht et al., 2021).
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Social support from others is important for TIDM management; however, having skills
to autonomously manage a CHC is also essential (Holtz & Kanthawala, 2020). TIDM
management is challenging to incorporate in daily activities for college students with TIDM
(Calamaro et al., 2018). In a 2017 study, 24.1% of college students with T1DM were concerned
that they were unable to control their blood glucose level throughout the day (Ravert et al.,
2017). Educational sessions have been developed by health clinics to provide recommendations
on disease management; however, college students have trouble attending sessions (Rankin et
al., 2014). For example, Coates et al. (2017) distributed a survey to 11 health clinics to identify
reasons why college students with T1DM did not attend diabetes education sessions at their
clinic (Coates et al., 2017). Findings from Coates et al. (2017) study showed 62.2% of college
students with T1DM did not have time to attend diabetes education sessions provided by their
medical clinic, and 60.8% reported that they could not receive time off from work and class to
attend (Coates et al., 2017).

The inability to attend diabetes education courses impacts T1DM self-care behaviors in
which the opportunity to learn how to practice adequate T1DM management can become
diminished (Rankin et al., 2014). Missed opportunities to receive diabetes-related education is
problematic (Bratke & Sivertsen, 2021). In a study by Revert et al. (2017), 39.4% of college
students admitted they were unable to properly manage their condition (i.e., waited for new
meter to arrive to check blood glucose level, symptoms worsened), and 34.3% did not have good
problem-solving skills for disease management (i.e., unable to identify how to seek meals in
between classes, sought help from friend) (Ravert et al., 2017). Therefore, it is important to

understand T1DM disease management experiences among college students to help researchers
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and practitioners learn how to better assist college students with T1DM management (Habenicht
etal., 2021).

College students with T1DM need additional resources to improve their TIDM
management to minimize negative academic impacts and to preserve their well-being (Leroy &
Whittaker, 2018). Thus, support from universities is important as college students with TIDM
enter a new environment that can impact their T1DM self-care behaviors in a negative manner
(Lennerz et al., 2018). For example, college students with T1DM may engage in binge drinking,
which can affect blood glucose levels as alcohol consumption reduces blood sugar, potentially
causing hypoglycemia (White, 2017). Findings from a national longitudinal survey conducted
from 2000 to 2015 showed that at least 19.3% of college students with T1DM admitted to
consuming alcohol despite known risk factors such as poor glycemic control and diabetic
ketoacidosis (Hermann et al., 2017). Universities and providers must provide information on
how to safely consume alcoholic beverages (i.e., consume water and sugar-free drinks, eat prior
to bed) for college students with TIDM to reduce episodes of diabetes ketoacidosis, minimize
the risk of poorly regulated blood glucose levels, and decrease the risk of having poorly
regulated blood glucose levels, and decrease disease exacerbations (Ramchandani et al., 2019).

College students with T1DM may also experience issues regulating their blood glucose
levels and can experience disease exacerbations while enrolled as a full-time student (Sanders et
al., 2018). Thus, universities should contain adequate resources (e.g., support groups, dormitory
refrigerators to store insulin) to provide college students with T1DM with appropriate medical
support (Ramchandani et al., 2019). However, findings from a national survey revealed that only
51% of universities believed they were equipped to assist college students with TIDM (Lemly et

al., 2014). Limited support for college students with TIDM from universities is problematic,
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especially since limited interventions exist that are tailored specifically for college students with
T1DM (Edwards et al., 2014; Fioretti & Mugnaini, 2022b).

Although previous interventions have been created for various populations with T1DM
(e.g., adolescents and young adults) with emphasis on psychosocial support and self-
management improvement, the literature shows limited self-management interventions that are
tailored specifically for college students with TIDM (Carcone et al., 2020; Jewell & Gorey,
2019). To date, TIDM-related interventions have primarily been created for individuals between
the ages of 12-33 years old (O'Hara et al., 2017). A few interventions have been created for
college students with T1DM related to education designed to improve diabetes knowledge and
reduce binge-drinking; however, limited interventions pertaining to disease and symptom self-
management among college students with T1DM exist (Charalampopoulos et al., 2017; Luciani
et al., 2021; Wdowik et al., 2000; Wisk et al., 2021).
Previous Interventions for Individuals with TIDM
Health Service Delivery Interventions

T1DM is a complex CHC that requires consistent T1DM disease management; therefore,
health service delivery interventions have been created for sub-populations such as college-age
individuals with TIDM to provide support with the HCT process into adult care and to track
T1DM-related complications during their HCT process into adult care (Fioretti & Mugnaini,
2022b; Ravert et al., 2017). Health service delivery interventions for college-age individuals
have been implemented in various countries including Australia, United States, Canada, and Italy
(Cadario et al., 2009; Holmes-Walker et al., 2007; Lane et al., 2007; Van Walleghem et al.,
2008). For example, one study in Australia offered individuals ages 15 to 25 years old with

T1DM telephone support where transition coordinators scheduled medical appointments and
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diabetes educators were available after hours for medical consultations (Holmes-Walker et al.,
2007). Findings from the study showed that post-intervention 82% of college-age individuals
with T1DM had a visit with their adult care provider in the past six months and hospital
readmission visits were reduced by 3.6 days for over three years (Holmes-Walker et al., 2007).
Another intervention conducted in the US focused on individuals ages 15 to 25 years old
with T1DM; however, this intervention aimed to reduce HbA1C values by providing insulin
pumps to participants, where HbA1C values decreased by 1% post-intervention when insulin
pumps were used (Lane et al., 2007). A 1% decrease among HbA1C values represents an
improvement in glycemic control; however, additional intervention components are needed to
sustain glycemic control among college-age individuals with TIDM by incorporating patient
navigators (i.e., health care professionals that can offer resources on treatment plans and how to
utilize the healthcare system appropriately) to provide continuous support (O'Hara et al., 2017).
Patient navigators were included in a health service delivery intervention in Canada,
where they assisted individuals with TIDM ages 18 to 25 years old by calling participants every
six months to collect information pertaining to how many education sessions patients attended,
record clinical outcomes (i.e., diabetic complications, diabetic ketoacidosis episodes experienced
since HCT into adult care), and examine barriers to accessing care from adult care providers
(Van Walleghem et al., 2008). Though Van Walleghem et al. (2008) performed wellness follow-
ups with college-age individuals with TIDM, episodes of diabetic ketoacidosis continued post-
intervention, and at least 40% of those ages 18 to 25 with T1DM refrained from receiving care
from their adult care provider after their HCT (Van Walleghem et al., 2008). The continuance of
diabetic ketoacidosis episodes and missing medical appointments with adult care providers is

troublesome because this can lead to additional long-term medical complications among college-
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age individuals with TIDM (O'Hara et al., 2017). However, findings from an intervention in
Italy reported that college-age individuals with TIDM who regularly attended visits with their
adult care provider had better glycemic control (Cadario et al., 2009). Thus, continuous visits
with adult care providers are important to maintain among college-age individuals to improve
T1DM management as providers and patients can discuss disease management strategies during
these visits (O'Hara et al., 2017). Therefore, disease management education interventions are also
important to discuss to be informed about the strategies that have been implemented to assist
individuals diagnosed with T1DM to better manage their CHC (Seo et al., 2020).
Disease Management Education

Disease management education interventions can increase diabetes knowledge and
T1DM disease management skills among college-age individuals by offering education sessions
and group discussions with health care professionals (Pape & Ernst, 2022). Most interventions
tailored for college-age individuals with T1DM focus on providing information related to
diabetes management pertaining to insulin management (i.e., carbohydrate counting, insulin
dosage adjustments) and ways to maintain glycemic control (i.e., encouraging physical activity,
monitoring dietary consumption) (Rahman et al., 2021). An intervention in the US incorporated a
support group for individuals with TIDM ages 18 to 30, where participants reported feeling less
stress from performing T1DM management and practiced T1DM self-care behaviors more often
post-intervention (Markowitz & Laffel, 2012). However, only 20% of the participants in the
study were college students (Markowitz & Laffel, 2012). Thus, it is unknown if college students
in the Markowitz et al. (2012) study reported less stress with TIDM management and engaged in
T1DM self-care behaviors more frequently when the intervention concluded (Markowitz &

Laftel, 2012).
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Another disease management education intervention for individuals with TIDM ages 12
to 33 was implemented in the US, which provided participants with information on how to detect
changes in blood glucose levels through education sessions, and data were collected through a
questionnaire to determine the participants’ accuracy of detecting their blood glucose levels
following the educational session (Nurick & Johnson, 1991). Findings from this study showed
that 30% of adolescents with TIDM were able to detect changes in their blood glucose levels,
and 45% of young adults with TIDM were able to detect changes in their blood glucose levels
post-intervention (Nurick & Johnson, 1991). Although some participants with TIDM self-
reported that they were able to detect changes in their blood glucose levels, their skills on how to
interpret and respond to changes in their blood glucose levels were not assessed, and it was not
reported if any participants were full-time college students (Nurick & Johnson, 1991).

Two additional disease management education interventions implemented in the US
focused on improving A1C levels among college students with T1DM (Shalom, 1991; Wdowik
et al., 2000). Shalom (1991) created an intervention for college students with TIDM that focused
on reducing A1C levels through implementation of support groups with a medical provider,
where participants had A1C ranges from 4.0 to 11.7 (mean of 8.16) at the beginning of the
intervention, and participants had an average A1C level of 6.10 after 10 weekly group sessions
(Shalom, 1991). Wdowik et al. (2000) also aimed to improve A1C levels among college students
with T1DM; however, they sought to improve overall T1DM management (e.g., weight
management, insulin management) through three educational sessions (Wdowik et al., 2000).
Findings from the study showed an increase in diabetes knowledge, where 66.3% successfully
passed the pre-test, and 90.5% passed the post-test (Wdowik et al., 2000). Additional findings

from Wdowik et al. (2000) showed that college students with T1DM monitored their blood
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glucose levels more frequently, exercised more regularly, and planned to carry snacks in their
possession during their daily activities post-intervention (Wdowik et al., 2000). This intervention
was comprehensive and was implemented at a few universities; however, the intervention
educated and inquired with college students about their T1DM management in general but did
not explore nor educate college students with TIDM on how to engage in T1DM self-care
behaviors during medical emergencies (Wdowik et al., 2000).

Most disease management education interventions have occurred in the US; however,
additional disease management education interventions were conducted in Canada and Germany
(O'Hara et al., 2017). A disease management education intervention in Canada for individuals
with TIDM ages 13 to 26 consisted of an educational video pertaining to self-awareness of blood
glucose level changes and an open discussion about participants’ experiences with identifying
changes in their blood glucose levels (Hernandez & Williamson, 2004). Findings from the
intervention showed that one-year post-intervention, 93% of participants were able to identify
when their blood glucose levels were too low, 53% knew when their blood glucose levels were
too high, and 50% learned how to interpret the cause of their blood glucose level changes
(Hernandez & Williamson, 2004). Despite the increase in detection and interpretation skills
among some of the participants with T1DM, the study did not specifically report if any of the
participants were full-time college students (Hernandez & Williamson, 2004). Another disease
management education intervention occurred in Germany, which implemented a one-week
course that included information about when to measure blood glucose levels, how to monitor
carbohydrates consumed, and guidance on insulin administration (i.e., when to administer
insulin) to improve glycemic control among participants ages 12 to 24 with T1DM (Sdmann et

al., 2008). Results from the intervention indicated that A1C levels were not significantly
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different at follow-up when compared to baseline (Sdmann et al., 2008). Additionally, the study
did not report if any of the participants were full-time college students (Sdmann et al., 2008).
Additional interventions have been created to assess if technology for TIDM management (e.g.,
insulin pumps) are effective for improving A1C levels among individuals with T1DM (O'Hara et
al., 2017).
Technological Diabetes Equipment Interventions

Advanced technology for TIDM disease management (e.g., insulin pumps, CGM,
continuous subcutaneous insulin infusion) enable access to better manage T1DM and reduce
disease burden (i.e., medical complications) (Nevo-Shenker et al., 2020). Individuals with T1IDM
ages 18 to 35 were enrolled in an intervention in Israel where they obtained information related
to T1DM management (i.e., carbohydrate counting, insulin administration, proper use of bolus
calculator) and utilized continuous subcutaneous insulin infusion (i.e., dispenses insulin through
a catheter underneath the skin) and an OmniPod management system (i.e., waterproof device that
delivers insulin throughout the day) (Lebenthal et al., 2012). Findings from the study showed
that 55% of the participants favored using the OmniPod more than continuous subcutaneous
insulin infusion since the OmniPod was waterproof enabling access to wear during physical
activity and showering, whereas the continuous subcutaneous insulin infusion tubes were unable
to properly deliver insulin for some participants due to a blockage (Lebenthal et al., 2012). The
OmniPod reduced participants’ A1C level from 8.8% to 7.9% and the continuous subcutaneous
insulin infusion decreased the A1C level from 8.5% to 8.2%, respectively (Lebenthal et al.,
2012). Similarly, Nimri et al. (2006) incorporated continuous subcutaneous insulin infusion in

their intervention in Israel for individuals with TIDM ages 5 to 40, where severe hypoglycemia
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episodes for young adults 17 to 40 years of age were reduced from 58.1 to 23.3 per 100 post-
intervention (Nimri et al., 2006).

Additional technological usage of diabetes equipment interventions for individuals with
T1DM have occurred in the US and Belgium, where implementation of insulin administration
via insulin pen and a Sensorlink™ system that records how often someone checks their blood
glucose levels were provided to participants ages 16 to 26 with TIDM (Chase et al., 1991;
Dorchy & Roggemans, 1997). An intervention implemented in the Chase et al. (1991) study in
the US assisted adolescents with TIDM by seeking to improve their glycemic control a year
prior to entering college by providing an insulin pen; however, mean A1C levels were 10.9%,
which is troublesome as ADA recommends A1C levels should be below 7%, denoting poor
glycemic control (ADA, 2022; Chase et al., 1991). Another intervention in Belgium incorporated
an insulin pen; however, the intervention utilized the pen as a tracking system to record how
often young adults were monitoring their blood glucose levels, where findings reported A1C
levels were reduced from 8% to 7.5% post-intervention (Dorchy & Roggemans, 1997). Results
from this study show that using an insulin pen may improve glycemic control among young
adults with T1DM; however, the study was not explicitly tailored for college students (Dorchy &
Roggemans, 1997). Technological equipment for T1DM management has reportedly served as a
beneficial device for individuals with TIDM; however, findings thus far have not yet revealed if
they are effective for college students with TIDM (Franklin, 2016; Geneti et al., 2022).

Research has shown that glucose-sensing technology (e.g., insulin pumps, CGM,
OmniPod management system) allow the capability for T1DM management to occur based on
device usage for reducing hypoglycemia, lowering A1C values, and reducing hospitalizations

(Glennie et al., 2022). Findings from a study by Messaaoui et al. (2019) showed that severe
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hypoglycemia cases were reduced by 53% among individuals with TIDM when using flash
glucose monitoring (i.e., a device that routinely tracks blood glucose levels throughout the day)
(Messaaoui et al., 2019). Additionally, three months after using the FreeStyle Libre system (i.e.,
a CGM device that routinely monitors blood glucose levels throughout the day) in Israel, Landau
et al. (2018) reported a decrease in A1C levels among adults with TIDM from 8.86% to 8.05%
(Landau et al., 2018). Also, the FreeStyle Libre system was used in an intervention implemented
in the Netherlands from 2016 to 2017 and was associated with reductions in hospitalizations
among adults with TIDM from 13.7% to 2.3% post-intervention (Fokkert et al., 2019). Glucose-
sensing technology has been shown to be an effective tool for improving the quality of life
among adults 18 and older with T1DM; however, technological devices are also effective for
influencing T1DM self-care behaviors (Glennie et al., 2022).
Technology Usage to Influence Self-Care Behaviors

T1DM management through technology has improved clinical outcomes among
individuals with TIDM; however, technological equipment for disease management can also
influence T1DM self-care behaviors among adults with T1DM through the use of email and text
message reminders (O'Hara et al., 2017). Several interventions delivered in the US and UK for
adults with T1DM have used technology to influence T1DM self-care behaviors (Farmer et al.,
2005; Gerber et al., 2007; Hanauer et al., 2009; Louch et al., 2013). Two interventions conducted
in the UK included participants ages 18 to 30 with TIDM and used technological intervention
activities aimed to reduce A1C levels and improve insulin administration (Farmer et al., 2005;
Louch et al., 2013). Farmer et al. (2005) implemented a telemedicine support intervention where
adults with T1DM were provided a phone that tracked their insulin dosages, physical activity,

and food intake (Farmer et al., 2005). Nurses were available to provide clinical advice by calling
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patients if they were concerned about the patient’s results, where nurses and patients with T1DM
collaborated to create a solution to reduce A1C levels and improve disease management (Farmer
et al., 2005). Adult patients with T1DM in the intervention experienced a reduction in their A1C
level from 9.2% to 8.6% and had significant improvements in glycemic control when compared
to the control group post-intervention (Farmer et al., 2005). Louch et al. (2013) also aimed to
improve disease management through promoting routine insulin administration among adults
with T1DM by sending encouraging text messages every morning for two weeks (Louch et al.,
2013). Results from this study showed that participants in the intervention group administered
insulin more often in the morning when compared to the control group post-intervention (Louch
etal., 2013).

Two technological interventions implemented in the US were developed for individuals
with TIDM ages 12 to 26 to influence their T1DM self-care behaviors (Gerber et al., 2007,
Hanauer et al., 2009). Although the interventions did not specifically mention that their
participants were full-time college students, it is still worth noting the intervention activities and
effectiveness for improving T1DM management among college-age individuals with TIDM
(Gerber et al., 2007; Hanauer et al., 2009). Gerber et al. (2007) created an online program that
provided diabetes education about how to obtain diabetes supplies and engage in T1DM self-care
behaviors, goal setting exercises developed with a diabetes nurse educator, group discussions
through conversations on a virtual platform with others who have T1DM or T2DM, and skill
building activities on how to interact with providers when discussing disease management for
those with TIDM or T2DM (Gerber et al., 2007). Results from the intervention showed an
increase in disease management skills, where 83% of participants believed that their disease

management improved from completing the modules; however, 67% reported time constraints to
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engage in the modules due to their work schedules, raising a family, and classwork (Gerber et al.,
2007).

Similarly, Hanauer et al. (2009) identified challenges with keeping individuals ages 12 to
25 with TIDM engaged in monitoring their blood glucose levels long-term (Hanauer et al.,
2009). Intervention activities in the Hanauer et al. (2009) intervention included email reminders
delivered through a portal that was used to record blood glucose levels and daily text message
reminders for three months to monitor blood glucose levels, in which text messages would
provide encouragement and suggestions on how to improve blood glucose levels (Hanauer et al.,
2009). Findings from the intervention showed that after the first month of the intervention,
individuals with TIDM who received text message reminders checked their blood glucose levels
at least 27.2 times per month compared to those who received an email reminder who checked
their blood glucose levels 13.8 times; however, only six out of 29 participants consistently
reported their blood glucose levels at the end of the intervention (Hanauer et al., 2009).
Decreased recording of blood glucose levels is concerning as participants in the Hanauer et al.
(2009) study had an A1C level that did not meet the recommended value (e.g., 7%) at baseline
and post-intervention among both groups, 8.6% to 8.8% for email users and 8.9% to 8.7% for
text message users (Hanauer et al., 2009). Therefore, future interventions should aim to include
strategies to sustain T1DM self-care behaviors among college-age individuals with T1DM to
improve clinical outcomes and quality of life (Glennie et al., 2022).

A recent intervention was created to improve disease management and quality of life
among college students with TIDM (Wisk et al., 2021). Wisk et al. (2021) developed a web-
based intervention to reduce binge drinking behavior among college students with T1DM (Wisk

et al., 2021). The web-based intervention included two brief videos with identical information,
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where one video was narrated by an endocrinologist and the other video incorporated a peer
educator (i.e., college student with TIDM) (Wisk et al., 2021). All participants were randomly
assigned only one brief video to watch, which included education about the psychological and
physical effects of alcohol consumption while living with TIDM (Wisk et al., 2021). The video
encouraged college students with T1DM to reduce alcohol consumption instead of complete
elimination of alcohol consumption (Wisk et al., 2021). At least 21.3% of college students with
T1DM admitted to decreased binge-drinking behavior two weeks post-intervention (Wisk et al.,
2021). Additional findings from the Wisk et al. (2021) study found that 52.5% of participants
who viewed the endocrinologist video always tested their blood glucose level before, during, and
after drinking two weeks post-intervention compared to 36.5% of participants who viewed the
peer educator video (Wisk et al., 2021). Thus, the findings from Wisk et al. (2021) intervention
offers encouragement that college students with T1DM can be persuaded to properly engage in
T1DM self-care behaviors (i.e., monitor alcohol consumption to have better regulation of blood
glucose levels) by health care providers (Wisk et al., 2021). However, additional educational
interventions tailored for college students with TIDM are limited for disease management and
symptom management (Habenicht et al., 2021).

Previously, interventions have been developed in various settings including health care
facilities and universities for college-age individuals with TIDM to improve their clinical,
behavioral, and psychosocial outcomes (O'Hara et al., 2017). For example, several interventions
were developed in healthcare facilities to assist with health service delivery for college-age
individuals with TIDM to support the transition from pediatric to adult care (Cadario et al.,
2009; Holmes-Walker et al., 2007; Lane et al., 2007; Van Walleghem et al., 2008). Additionally,

disease management education interventions offered sessions to college-age individuals with
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T1DM to discuss strategies to increase awareness of changes in blood glucose levels (Hernandez
& Williamson, 2004; Nurick & Johnson, 1991; Sdmann et al., 2008; Shalom, 1991; Wdowik et
al., 2000). Other intervention studies for college-age individuals with TIDM compared the
effects of insulin pump usage on glycemic control (Chase et al., 1991; Dorchy & Roggemans,
1997; Lebenthal et al., 2012; Nimri et al., 2006). Intervention studies for college-age individuals
with TI1DM also focused on using technology to influence self-care behaviors through email and
text message reminders to engage in T1DM management (Farmer et al., 2005; Gerber et al.,
2007; Hanauer et al., 2009; Louch et al., 2013). Despite four previously created technological
interventions being effective for improving T1DM management among adults with TIDM, the
authors did not explicitly state that participants were full-time college students (Farmer et al.,
2005; Gerber et al., 2007; Hanauer et al., 2009; Louch et al., 2013). However, it was revealed
that the previously reported interventions had participants with T1DM who were college-age.
Thus, there is a possibility that interventions could be helpful for college students with T1DM;
however, limited interventions for college students with TIDM have been created (Geneti et al.,
2022; Glennie et al., 2022).

The limited number of interventions created for college students with TIDM is
concerning as universities do not have proper policies and resources that offer sufficient support
for college students with TIDM (Butler, 2021). In a recent qualitative study, college students
with T1DM wanted to receive more support from their universities’ disability office and wanted
additional support from universities on transitioning into college with a CHC (Habenicht et al.,
2021). TIDM management can become compromised among college students with TIDM due to
limited support; therefore, support is necessary for college students with T1DM to improve

disease management skills (Geneti et al., 2022; Gingras et al., 2018). It is important for college
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students with T1DM to receive education on improving their disease management skills as one
intervention in a university setting enabled college students with TIDM to feel satisfied with
their university due to receiving support related to diabetes knowledge and T1DM management,
which reduced fear of monitoring blood glucose levels and was associated with an increase in
blood glucose monitoring (Wdowik et al., 2000). However, limited interventions have been
created for college students with T1DM that provide training on how to engage in TIDM self-
care behaviors when symptoms are present (Ehrmann et al., 2020; Fioretti & Mugnaini, 2022b;
Geneti et al., 2022). Thus, the present study collected qualitative responses from college students
with T1DM related to their T1DM self-care behavior experiences with T1DM disease and
symptom management. This study applied a theoretical framework to better understand college
students’ experiences engaging in T1DM self-care behaviors for TIDM self-care behaviors for
T1DM disease and symptom management to contribute to the literature based on previous
findings from other studies (Fedor et al., 2017; Fioretti & Mugnaini, 2022b; Fredette et al.,
2016). Findings from this study may help to inform the development of future interventions to
improve T1DM self-care behaviors for college students with T1DM management.
Theoretical Foundations

A theory can provide structure for research studies by serving as a tool to guide the
development of research questions, creation of an interview guide, and assist with data analysis
procedures such as interpreting the data (Chiang et al., 2021; Reeves et al., 2008). Theories are
also useful to help describe or explain a complex phenomenon (Chlebowy, 2021) (Holt et al.,
2021; Reeves et al., 2008). For example, self-care behavior is a complex topic to examine as self-
care behavior is multidimensional and varies by individual (Carcone et al., 2020). For example,

an individual who is diagnosed with a CHC may engage in different self-care behaviors
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compared to their peers who also have the same CHC due to a variety of reasons (e.g., lack of
resources, low self-efficacy, limited disease management knowledge) (Chiang et al., 2021).
Additionally, some self-care behaviors may be performed more frequently than others (e.g.,
monitoring dietary consumption versus exercising) (Holt et al., 2021). Therefore, various factors
influence why someone living with a CHC may or may not engage in self-care behaviors for
disease management (Chlebowy, 2021).

Daily self-care behaviors are essential for disease management when living with a CHC,
such as T1DM, due to life-altering complications that can occur from mismanagement of a CHC
(Ladd et al., 2022). Self-care behaviors are required to reduce disease exacerbations and to
sustain quality of life (Morrissey et al., 2021). Despite the importance of self-care behaviors,
some individuals with TIDM do not adequately engage in TIDM self-care behaviors (Holt et al.,
2021). Inconsistencies in T1DM disease management place an individual at-risk of experiencing
diminished T1DM self-care behavior skills (Nevo-Shenker et al., 2020). Diminished TIDM self-
care behavior skills are concerning and may cause an individual with TIDM to be unable to
adequately respond to bodily changes during medical emergencies (Chiang et al., 2021). This is
problematic because blood glucose levels are challenging to regulate based on stress levels,
inadequate sleep, limited physical activity, and poor insulin administration (Skedgell et al.,
2021). Therefore, it is necessary for college students with T1DM to adequately detect, interpret,
and respond to their symptoms by engaging in appropriate and effective T1DM self-care
behaviors for disease and symptom management (Khademian et al., 2020).

Middle-Range Theory of Self-Care of Chronic Illness
Self-care is an important element of disease management for college students with CHCs;

however, self-care has not been well-defined for CHCs (Kralik et al., 2010). Limited research
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has explored how individuals with CHCs engage in self-care behaviors for disease management
(Fayfman et al., 2017). Self-care pertaining to CHCs is necessary to define to better understand
how disease management occurs (Coates et al., 2017). Additionally, creating a well-defined
explanation of self-care for CHCs can enable researchers and practitioners to identify how to
assist individuals with CHCs with disease management (Richard & Shea, 2011). It is also
important for researchers and practitioners to understand the process in which individuals with
CHCs perform self-care to identify where assistance is needed to improve self-care behaviors for
disease management (Riegel et al., 2012). Limited research has explored how individuals with
CHC:s integrate self-care into their daily lives for disease management, which presents
challenges for researchers and practitioners to understand disease management among
individuals with CHCs and to develop appropriate intervention strategies (Audulv et al., 2012).
Therefore, Riegel et al. (2012) developed the middle-range theory of self-care of chronic illness
to refine self-care behaviors (e.g., self-care maintenance, self-care monitoring, self-care
management) by determining how individuals with heart failure engaged in self-care behaviors
for disease management (Riegel et al., 2012).

The middle-range theory of self-care of chronic illness was influenced by Orem’s self-
care deficit nursing theory which emphasized the need for health care professionals to provide
care if a patient with a non-CHC was unable to care for themselves (Orem et al., 1995). Orem’s
self-care deficit nursing theory predominantly focuses on improving health status among patients
with non-CHCs through support from others (e.g., family members, health care professionals)
and by patients with non-CHCs independently engaging in self-care to maintain their health
(Khademian et al., 2020). However, Orem’s self-care deficit nursing theory does not address

engagement in self-care behaviors for disease management among patients with CHCs;
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therefore, Riegel et al. (2012) developed the middle-range theory of self-care of chronic illness to
explore self-care behaviors among individuals with a CHC (Riegel et al., 2012). Self-care
behaviors for CHCs are operationalized in the theory as self-care maintenance, self-care
monitoring, and self-care management and were explored among individuals with heart failure to
understand how these individuals independently engaged in self-care behaviors for disease
management (Riegel et al., 2012). Self-care for CHCs is defined as engaging in behaviors daily
to maintain a stabilized illness (i.e., self-care maintenance), monitor signs and symptoms (i.e.,
self-care monitoring), and respond to signs and symptoms to reduce disease exacerbations (i.e.,
self-care management) (De Maria et al., 2021). Exploring a phenomenon such as self-care for
CHC:s using a theoretical framework can assist with tailored intervention development to
improve disease management; therefore, the middle-range theory of self-care of chronic illness
warrants further attention for CHC management among other CHCs such as TIDM (Richard &
Shea, 2011; Riegel et al., 2012; Sanders et al., 2018).

Self-care may have a different meaning for individuals with CHCs compared to
individuals with non-CHCs since self-care behaviors are required for disease management
among people with CHCs to maintain health, reduce symptoms, and improve quality of life
(Riegel et al., 2019). For instance, individuals with CHCs who routinely engage in self-care
behaviors have a better quality of life, lower hospitalization rates, and less mortality compared to
individuals with CHCs who refrain from consistently practicing self-care behaviors (Auld et al.,
2018; Lee et al., 2015; Vellone et al., 2017). Disease exacerbations (i.e., presence of symptoms)
may prompt engagement in self-care behaviors among individuals with CHCs; therefore, Riegel
et al. (2019) explored the literature to examine symptom theories to develop additional constructs

and concepts for the theory (Riegel et al., 2019).
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Figure 2.2

The Middle-Range Theory of Self-Care of Chronic Illness Integration of Symptoms Framework
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The previously introduced theoretical constructs and concepts are associated with the

original middle-range theory of self-care of chronic illness developed by Riegel et al. (2012);

however, the middle-range theory of self-care of chronic illness was revised in 2019 to address

shortcomings in the original framework (Riegel et al., 2012). Riegel et al. (2019) conducted an

analysis of the constructs, concepts, and associations from the previous iteration of the theory

using Weber’s framework for theory development and evaluation, where the authors discovered

the original theory needed revising (Riegel et al., 2012; Weber, 2012). Weber’s framework

helped the authors identify concerns with the theory regarding self-care monitoring and the

association between self-care monitoring and self-care management (Riegel et al., 2019). Thus,

self-care monitoring was determined to be underdeveloped (Riegel et al., 2019). Additionally,
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Riegel et al. (2019) believed that symptoms were one of the associated factors that affect self-
care behaviors such as self-care monitoring and self-care management; therefore, symptoms
were added as a theoretical concept (Riegel et al., 2019). Riegel et al. (2019) wanted to test
symptoms as a concept to determine if there was an association between symptoms, self-care
maintenance, self-care monitoring, and self-care management (Riegel et al., 2019). Therefore,
the middle-range theory of self-care of chronic illness integration of symptoms was developed
(Figure 2.2, Figure 2.3) (Riegel et al., 2019).

Figure 2.3

Example of Type 1 Diabetes Mellitus Using the Middle-Range Theory of Self-Care of Chronic
llIness Integration of Symptoms Framework
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Theoretical Constructs

Self-Care Behaviors

Self-care behaviors are defined as “a process of maintaining health through health

promoting practices and managing illness” (Riegel et al., 2004). Self-care behaviors are
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operationalized as self-care maintenance, self-care monitoring, and self-care management in the
middle-range theory of self-care of chronic illness integration of symptoms (Caruso et al., 2019).
Self-care maintenance involves daily engagement in self-care behaviors to maintain physical and
emotional stability (Riegel et al., 2012). Examples of self-care maintenance include health
promoting practices such as physical activity, sleep, nutrition, and treatment adherence (Riegel et
al., 2012). Another major concept pertaining to self-care behavior is self-care monitoring, which
includes observing changes in the body related to signs and symptoms of a CHC (Riegel et al.,
2012). Self-care monitoring consists of utilizing self-care behaviors, such as tracking physical
and psychological changes (i.e., pain, anxiety), and using awareness, interpretation, and
recognition of signs and symptoms to assist with monitoring changes that occur throughout the
body (Riegel et al., 2012). Lastly, self-care management includes responding to signs and
symptoms of the CHC as they occur (Riegel et al., 2012). Self-care management consists of
responding to symptoms by making changes in self-care behaviors such as medication usage,
dietary changes, and seeking information from a health care provider (Riegel et al., 2012). Self-
care maintenance, self-care monitoring, and self-care management are important constructs that
should be explored in greater depth related to T1DM disease management among college
students (Caruso et al., 2019).

Self-Care Maintenance. Self-care maintenance is required for individuals with and
without a CHC to maintain health (Riegel et al., 2012). However, CHCs require more consistent
self-care maintenance to sustain disease management (Alwadiy et al., 2021). For example,
college students with TIDM are required to engage in self-care maintenance behaviors such as
physical activity, stress management, and daily insulin administration to maintain normal blood

glucose levels (e.g., 80 — 130 mg/dL) (Asarani et al., 2021). Recommendations for physical
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activity to maintain glycemic control among college students with TIDM is at least 150 minutes
per week (Cockcroft et al., 2020). Stress management (i.e., attend trainings to develop coping
skills) is also advised for college students with T1DM due to the negative impact of stress on
blood glucose levels if stress is poorly controlled (Thomas et al., 2021). Additionally,
inconsistent insulin administration or skipping insulin doses can lead to diabetic complications
such as diabetic ketoacidosis, hypoglycemia, and hyperglycemia (Chlebowy, 2021). Thus, daily
self-care maintenance is important for college students with T1DM; however, the literature on
self-care maintenance experiences (e.g., physical activity, nutritional consumption) among
college students with T1DM is limited (Fioretti & Mugnaini, 2022b). Therefore, applying the
middle-range theory of self-care of chronic illness integration with symptoms as a theoretical
framework can assist researchers and practitioners exploring the experience of performing self-
care maintenance behaviors among college students with T1DM to understand daily T1DM self-
care behaviors that are commonly performed as full-time students (Fioretti & Mugnaini, 2022b;
Riegel et al., 2012).

Self-Care Monitoring. Self-care monitoring is essential to maintain health status among
individuals with and without CHCs by recording signs and symptoms that are experienced
(Fokkert et al., 2019). For example, individuals without a CHC may occasionally monitor
changes in their weight to determine if they need to closely monitor their dietary consumption or
physical activity to improve their weight (Lu & Zhao, 2020). However, routine self-care
monitoring is necessary for appropriate disease management among college students with TIDM
(Gingras et al., 2018). For example, college students with TIDM should engage in self-care
monitoring behaviors, such as recording blood glucose levels throughout the day, tracking

symptoms as they occur, and reporting when insulin administration is performed to maintain
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health (Laffel et al., 2020). Recording blood glucose levels helps college students with TIDM
and their providers track changes in blood glucose levels, which can help identify potential risks
such as hypoglycemia and hyperglycemia (Carcone et al., 2020). Tracking blood glucose levels
can also help identify if a patient is becoming insulin resistant, which can help providers
determine if they should prescribe a new insulin dosage to better regulate blood glucose levels
(Calamaro et al., 2018). Also, it is important for college students with TIDM to record when
insulin is administered to help reduce misadministration of insulin, such as administering too
much insulin or skipping dosages due to forgetfulness (Carcone et al., 2020). However, there is
limited information in the literature about the other self-care monitoring behaviors college
students with T1DM perform; thus, the middle-range theory of self-care of chronic illness
integration of symptoms can provide further insight into the additional T1DM self-care
monitoring behaviors that are performed for disease management among full-time college
students with T1DM (Ladd et al., 2022; Riegel et al., 2012).

Self-Care Management. Self-care management consists of evaluating signs and
symptoms resulting from physical and emotional changes to determine if additional action is
necessary to better manage a CHC (Riegel et al., 2012). For instance, frequently elevated blood
glucose levels among college students with T1DM is a warning sign that inadequate amounts of
insulin are being administered, large amounts of carbohydrates are consumed or limited
engagement in physical activity has occurred, which is an indication that self-care management
behaviors should be adjusted for glycemic control (Rahman et al., 2021). To engage in self-care
management, college students with TIDM should modify their insulin administration (i.e.,
frequency, dose) or seek information from their health care provider about how to appropriately

regulate blood glucose levels (Ramchandani et al., 2019). Also, self-care management includes
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actively engaging in T1DM self-care behaviors such as adhering to medication, consulting with
health care professionals, and changing dietary behavior in response to blood glucose levels
(Riegel et al., 2012). Consistent engagement in self-care management behaviors can lead to
improved health outcomes (e.g., regulated blood glucose levels) and reduced disease
exacerbations (e.g., diabetic ketoacidosis) (Mullins et al., 2017). The literature is limited on
experiences engaging in self-care management for disease management among college students
with TIDM (Ladd et al., 2022). Therefore, the middle-range theory of self-care of chronic illness
integration of symptoms is a beneficial theoretical framework to help researchers and
practitioners better understand self-care management behaviors among college students with
T1DM, which can also identify areas of improvement with regard to self-care management
behaviors (Khademian et al., 2020; Riegel et al., 2012). An exploration of factors affecting self-
care for disease and symptom management can help understand facilitators and barriers in self-
care engagement among individuals with CHCs (Khademian et al., 2020).
Factors Affecting Self-Care

Self-care engagement is important to incorporate in daily activities among those with or
without a CHC (Butler, 2021). However, individuals with a CHC may be unable to engage in
self-care behaviors due to one or more factors affecting self-care for disease and symptom
management (Van Hecke et al., 2017). Factors that can affect self-care include experience and
skill, motivation, cultural beliefs and values, confidence, reflection, habits, cognitive and
functional abilities, support from others, access to care, and symptoms (Riegel et al., 2019).
Therefore, it is important to explore factors that can affect self-care to help understand barriers
and facilitators that may inhibit or disinhibit self-care engagement for disease and symptom

management (Orem et al., 1995; Riegel et al., 2019).
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Experience and SKill. Individuals with or without a CHC are recommended to have
experience and skill for maintaining health; however, individuals with CHCs should utilize their
experience and skills more often to be cognizant of how their health can be impacted (Mardare et
al., 2022). Individuals with T1DM need experience and skills to engage in self-care behaviors for
disease and symptom management (Ausili et al., 2014). Experience and skills serve as facilitators
for engaging in self-care behaviors (Khademian et al., 2020). Previous experience enables quick
access to identify patterns of bodily changes (i.e., blood glucose levels) and recall appropriate
self-care behaviors to utilize in response to symptoms (i.e., administer insulin, consume
carbohydrates); however, unfamiliar signs and symptoms may occur, which then require
additional mental processing to alleviate concerns (Klein, 2008). Experience helps to build skills,
which should include developing goals and plans to incorporate self-care behaviors daily to
improve T1DM disease management (Riegel et al., 2012). Additionally, goals and plans for
disease and symptom management should be flexible and adaptable in case self-care behaviors
need additional improvement (Khademian et al., 2020). Fortunately, diabetes technology (i.e.,
CGM, mobile applications) can help with disease and symptom management among college
students with T1DM if their experience and skills are limited (Montali et al., 2022). For example,
CGM devices can monitor symptoms such as detecting blood glucose level changes, and mobile
applications can recommend the amount of insulin to administer, which can increase T1DM
management skills and motivate college students with TIDM to continually engage in TIDM
self-care behaviors (Morrissey et al., 2021).

Motivation. Motivation serves as a facilitator to encourage individuals with or without a
CHC to engage in self-care behaviors to maintain health (Sanders et al., 2018). Motivation can

be both intrinsic and extrinsic (Seckold et al., 2019). Intrinsic motivation consists of a patient’s
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internal desire to learn new skills and gain additional knowledge about their CHC (Riegel et al.,
2012). However, extrinsic motivation includes altering behavior to receive approval from others
and to improve overall health (Riegel et al., 2012). Riegel et al. (2012) proposed that engagement
in self-care behaviors is initially driven by extrinsic motivation to improve health to impress
others and is maintained by intrinsic motivation to acquire new skills and gain knowledge
(Riegel et al., 2012). In fact, individuals with T1DM are more likely to engage in T1DM self-
care behaviors if they are motivated and have positive beliefs about managing T1DM (Alvarado-
Martel et al., 2019). Therefore, cultural beliefs and values can impact individuals with T1DM
motivation to continue self-care engagement (Luo et al., 2021).

Cultural Beliefs and Values. The importance of self-care and types of self-care
behaviors that are practiced vary based on cultural beliefs and values (Riegel et al., 2012).
Cultures that support independency, such as the US and other Western cultures, are more likely
to value self-care (Riegel et al., 2012). Cultural beliefs and values can also influence the type of
self-care behaviors that are practiced (Riegel et al., 2012). For example, some cultural beliefs
promote rest instead of engagement in physical activity for disease management (Davidson et al.,
2007). Additionally, it is important to understand cultural beliefs and values among individuals
with TIDM to promote self-care for disease and symptom management (Patel et al., 2018). For
example, findings from Korsah et al. (2022) reported adults with Type 2 Diabetes living in
Ghana believed that diabetes was contagious and could be managed through religious practices
(e.g., meditating) instead of medication (Korsah et al., 2022). Similar findings by Chiang et al.
(2020) showed that adults with TIDM living in Taiwan also believed that diabetes was
contagious, which led to stigmatized beliefs pertaining to living with TIDM and limited social

support (Chiang et al., 2020). Limited social support during T1DM disease and symptom
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management can impact self-care and decrease confidence of self-care engagement (Patel et al.,
2018).

Confidence. Confidence is the ability to perform specific behaviors and continuously
engage in self-care behaviors despite challenges that may occur (Riegel et al., 2012). Confidence
is essential to maintain throughout the self-care process during disease and symptom
management (Riegel et al., 2012). Individuals with T1DM are more likely to feel confident
engaging in T1DM self-care behaviors if they understand the importance of disease management
and believe it is feasible to independently manage their T1DM self-care behaviors (i.e.,
monitoring blood glucose level, administering insulin) (Goethals et al., 2021). However, at least
26% of parents in a study by Hansmann et al. (2022) reported concern that their adolescent child
with T1DM was unable to maintain glycemic control without parental involvement (Hansmann
et al., 2022). It is important for adolescents with T1DM to become confident engaging in T1DM
self-care behaviors prior to entering college when parents begin to provide indirect support (i.e.,
send reminders to monitor blood glucose level) (Alwadiy et al., 2021). Glycemic control seems
to be more prevalent when direct parental involvement occurs compared to when adolescents
independently manage their T1DM (La Banca et al., 2022). Thus, it is important for adolescents
with T1DM to develop confidence engaging in self-care, which can also help promote reflection
for identifying how to incorporate T1DM self-care behaviors during college (Holt et al., 2021).

Reflection. Reflection is essential for self-care as this process enables an individual with
a CHC to understand bodily changes necessary for disease and symptom management (Riegel et
al., 2012). Reflection involves analyzing previous experiences with bodily changes to determine
which strategies were and were not the best course of action during disease management (Riegel

et al., 2012). Understanding successful and unsuccessful engagement of self-care behaviors for
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disease and symptom management is essential for reducing poor habits long-term, which can be
lifesaving (Khademian et al., 2020). Reflective experiences about disease and symptom
management can also increase knowledge and self-efficacy with maintaining health and reducing
disease exacerbations (Holt et al., 2021; Riegel et al., 2012). For example, college students with
T1DM who have higher diabetes knowledge and self-efficacy are more likely to sustain
engagement in adequate T1DM self-care behaviors for disease and symptom management (Ladd
et al., 2022). Thus, it is important to further explore the experiences among college students with
T1DM to better understand reflective practices that are used for disease and symptom
management in this sub-population to promote positive behavioral habits for future disease
management in college (Fioretti & Mugnaini, 2022b).

Habits. Disease and symptom management is required to maintain health; thus, it is
important to formulate a habit of engaging in self-care behaviors (Khademian et al., 2020).
Habits are factors that can affect self-care behaviors, as some individuals struggle with routinely
including self-care behaviors for disease and symptom management (Riegel et al., 2012). For
example, 8.7% of college students with T1DM reported monitoring their blood glucose level
only a few times per week (Bratke et al., 2020). This is concerning because it is recommended
that individuals with TIDM monitor their blood glucose level several times per day (Carcone et
al., 2020). Another study reported that college students with T1DM experienced disruptions in
T1DM-related self-care habits due to social settings (e.g., peer pressure to fit in), location of
medical supplies (e.g., left at home), timing of meals (e.g., challenge to schedule insulin
administration before meals), and symptoms (e.g., hypoglycemia, hyperglycemia) (Hanna et al.,
2021). College students with TIDM should utilize cognitive skills to determine effective

strategies to include TIDM self-care behaviors throughout the day (Holtz & Kanthawala, 2020).
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Cognitive and Functional Abilities. Engagement in self-care behaviors for individuals
with CHCs varies based on cognitive and functional abilities (Sanders et al., 2018). For instance,
some CHCs are associated with cognitive impairment and inadequate manual dexterity to
perform self-care (Riegel et al., 2012). For example, T1DM is a CHC where individuals can
experience cognitive impairment (Alotaibi et al., 2020). Cognitive impairment includes memory
loss, short attention span, and disruptions in thought processes (Munshi, 2017). Cognitive
disruptions can occur among individuals with T1DM during a hypoglycemic episode, which is
concerning as T1DM requires the ability to process changes in condition status and during the
presence of active symptoms (Hansmann et al., 2022). For instance, cognitive impairment
concerns such as mental confusion during hypoglycemia, memory loss (e.g., forgetting to
monitor glucose level or administer insulin) and problem-solving difficulty (e.g., unable to
adequately integrate self-care behaviors, unable to recognize symptoms) can impact self-care for
T1DM (Munshi, 2017). Additionally, individuals with TIDM can later develop poor manual
dexterity, which could lead to complications engaging in T1DM self-care behaviors such as
performing insulin self-injections; therefore, support from others is recommended (Montali et al.,
2022).

Support from Others. Self-care for individuals with CHCs typically includes
independently performing self-care behaviors, while also receiving assistance from family and
friends (Riegel et al., 2012; Sebern, 2005). However, adolescents with T1DM should be prepared
to independently engage in T1DM self-care behaviors as much as possible to improve disease
and symptom management prior to college (Fayfman et al., 2017). Parents of young adults with
T1DM may feel concerned about their child managing their CHC as a full-time college student;

therefore, parents have advocated for college campuses to offer social support for disease
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management (Ersig, 2019). College students with TIDM enrolled in student-led diabetes
organizations had reduced feelings of isolation, decreased depression symptoms, and minimized
anxiety with TIDM management (Saylor et al., 2018). Thus, support from others is important for
college students with T1DM to receive, especially if access to care is limited (Weissberg-
Benchell et al., 2020).

Access to Care. Self-care for CHCs, such as T1DM, requires patients to have the ability
to attend medical appointments and receive medical supplies (e.g., insulin, insulin pump, CGM
sensors) (Pape & Ernst, 2022). Medical appointments are essential to allow discussions between
providers and patients with TIDM to promote adherence to TIDM self-care behaviors (Patel et
al., 2018). Additionally, medical supplies such as insulin, an insulin pump, and CGM sensors are
necessary for individuals with TIDM to utilize daily for disease and symptom management
(Berger et al., 2019). Access to healthcare resources may not be attainable for some individuals
with T1DM based on socioeconomic status (Pitt et al., 2020). For instance, insulin pumps are
more affordable among non-Hispanic White adolescents with private insurance who reside in a
household with an income greater than $100,000 (Kane et al., 2020; Lin et al., 2013). Recently,
an additional dilemma regarding access to care occurred during the COVID-19 pandemic, where
Odeh et al. (2020) reported at least 58.3% of families experienced insulin shortage due to the
inability to leave home during lockdown to obtain insulin or that insulin was too expensive
(Odeh et al., 2020). The findings from Odeh et al. (2020) show that access to diabetes care was
affected during the COVID-19 pandemic, where 10.2% of children with TIDM in their study
needed medical assistance due to an insulin shortage (Odeh et al., 2020). Thus, health outcomes
can become negatively impacted if individuals with T1DM have limited access to medical

supplies needed for disease management (Chlebowy, 2021). Additionally, symptoms can impact
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self-care engagement when present; therefore, symptoms are important to also explore among
individuals with CHCs (Lucidi et al., 2018).
Symptoms

Previous researchers have defined symptoms in various ways (Armstrong, 2003). Rhodes
and Watson et al. (1987) defined symptoms as “a subjective phenomenon regarded by
individuals as an indication of a condition departing from normal function, sensation, or
appearance or as perceived indicators of change in normal functioning as experienced by
patients” (Rhodes & Watson, 1987). Armstrong (2003) reported symptoms as “a
multidimensional experience that can be measured separately or in a combination with other
symptoms” (Armstrong, 2003). Riegel et al. (2019) wanted to expand on the concept of
symptoms to understand the association between symptoms and self-care behaviors for disease
and symptom management (Riegel et al., 2019). Symptoms as a concept for CHC self-care is
operationalized as symptom detection, symptom interpretation, and symptom response in the
middle-range theory of self-care of chronic illness integration of symptoms (Riegel et al., 2019).
Symptom detection involves a person identifying changes that have occurred to their body, which
can represent a change in disease status (Khademian et al., 2020). An individual with TIDM may
detect symptoms such as sweating and fatigue, which are associated with hypoglycemia (Ibrahim
et al., 2020). Another important concept is symptom interpretation, which requires understanding
the underlying cause that resulted in the development of the detected symptoms (Khademian et
al., 2020). Individuals with T1DM will need to use their symptom interpretation skills to
determine what caused a hypoglycemic episode to occur (i.e., administration of too much insulin,
inadequate amount of sleep) (Carcone et al., 2020). Lastly, symptom response pertains to

performing self-care behaviors to reduce disease exacerbations, which can result in minimized
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symptom burden if appropriate actions are implemented (Khademian et al., 2020). Symptom
response related to T1DM management can include consumption of carbohydrates during a
hypoglycemic episode (i.e., blood glucose level decreased beyond normal range) to help fuel the
body for glycemic control (i.e., increase the blood glucose level back into normal range) (La
Banca et al., 2022). Symptoms, symptom detection, symptom interpretation, and symptom
response are an important concept and constructs that can be explored in TIDM disease and
symptom management among college students with TIDM.

Symptoms may occur in localized areas (i.e., stomach pain) or present as generalized
discomfort (i.e., fatigue) (Riegel et al., 2019). Symptoms are important to monitor because they
provide warnings that the body is experiencing changes (Khademian et al., 2020). For instance,
changes in blood glucose levels among individuals with T1DM signals the need for a behavior to
be performed (i.e., consume carbohydrates, administer insulin) to regulate blood glucose levels
(Overgaard et al., 2020). Inadequate regulation of blood glucose levels can produce short-term
(i.e., diabetic ketoacidosis) and long-term consequences (i.e., additional CHCs) that can impact
disease status (Ehrmann et al., 2020). Ignoring warning signs of symptoms can also lead to
mortality among individuals with TIDM (Chlebowy, 2021). Therefore, it is important for
individuals with TIDM to have symptom detection, symptom interpretation, and symptom
response skills to reduce early mortality, improve disease management, and sustain symptom
management (Riegel et al., 2019).

Symptom Detection. Symptom detection is an important element of symptom
management, which enables a person to determine that their disease status has changed (Carcone
et al., 2020). Disease status changes serve as an alert to pay closer attention to symptoms and

overall health (Kane et al., 2020). Symptom detection is the process of identifying bodily changes

88



resulting from the presence of symptoms, which signify the need to engage in self-care for
symptom management (Riegel et al., 2019). For example, college students with T1IDM can
experience symptoms related to T1DM complications such as rapid breathing, headache, and
muscle aches (Fayfman et al., 2017). Physical symptoms such as rapid breathing, headache, and
muscle aches are symptoms of diabetic ketoacidosis (i.e., severely high blood glucose level)
(Dhatariya et al., 2020). It is important for college students with T1DM to detect diabetic
ketoacidosis symptoms to avoid serious consequences such as fainting or instant mortality
(Chlebowy, 2021). However, a previous cross-sectional study reported 17% of adults with
T1DM had impaired awareness of when they were experiencing hypoglycemia (i.e., poor
symptom detection), and their awareness of hypoglycemia decreased by 3% after two years
(Olsen et al., 2014). Thus, symptom detection is important for college students with TIDM to
incorporate daily; however, the literature about symptom detection experiences among college
students with T1DM is limited (Fioretti & Mugnaini, 2022b; Riegel et al., 2019). Therefore,
applying the middle-range theory of self-care of chronic illness integration of symptoms as a
theoretical framework can assist researchers and practitioners to explore the experience of
utilizing symptom detection skills among college students with TIDM (Riegel et al., 2019;
Skedgell et al., 2021).

Symptom Interpretation. Symptom interpretation is another important component of
symptom management due to the ability to understand the meaning of why symptoms occurred
(Carcone et al., 2020). Symptom interpretation involves understanding the underlying factors that
caused the symptoms to be present (Riegel et al., 2019). It is important for people with CHCs to
understand the factors contributing to symptoms to minimize current and future symptoms (Seo

et al., 2020). For example, college students with T1DM can experience symptoms related to
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hyperglycemia such as shortness of breath, abdominal pain, and fatigue (McCarthy & Grey,
2018). College students with TIDM can use symptom detection skills to identify the presence of
physical and psychological symptoms; however, it is also essential to understand the causes of
hyperglycemic symptoms (i.e., symptom interpretation) to avoid instant mortality from diabetic
ketoacidosis and to decrease development of future additional CHCs (Carbonell et al., 2018).
Also, symptom interpretation skills are necessary to understand the potential causes of
hyperglycemia to avoid future hyperglycemia episodes (DiMeglio, Evans-Molina, et al., 2018).
However, the literature is limited about symptom interpretation experiences among college
students with T1DM (Fioretti & Mugnaini, 2022b). Therefore, a theoretical framework such as
the middle-range theory of self-care of chronic illness integration of symptoms can assist with
further exploration of symptom interpretation experiences among college students with T1DM
(Fioretti & Mugnaini, 2022b; Riegel et al., 2019).

Symptom Response. Symptom response skills are also essential for symptom
management, as college students with T1DM should appropriately engage in T1DM self-care
behaviors to properly address symptoms, especially during diabetic-related medical emergencies
(Khademian et al., 2020). However, the inability to detect and interpret symptoms can hinder the
ability for college students with TIDM to engage in symptom response (Fredette et al., 2016).
Symptom response includes engagement in T1DM self-care behaviors such as self-administration
of insulin and utilization of healthcare resources (e.g., seek information from provider) to reduce
symptoms (Riegel et al., 2019). College students with TIDM should have self-efficacy for self-
care engagement to assist with disease and symptom management because resources may not
always be readily available (e.g., limited medical supplies, distance from provider) (Davidson &

Doyle, 2021). Symptom response has benefits such as alleviation of symptom burden, while also
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serving as a lifesaving mechanism during diabetic-related medical emergencies (Hansmann et
al., 2022). Therefore, it is essential for college students with T1DM to obtain symptom response
skills for proper symptom and disease management to improve quality of life (O'Hara et al.,
2017). The literature has limited findings on symptom response experiences among college
students with T1DM (Habenicht et al., 2021). Therefore, it is beneficial to use the middle-range
theory of self-care of chronic illness integration of symptoms to explore symptom response
experiences among college students with T1DM, as well as outcomes of self-care (Geneti et al.,
2022; Riegel et al., 2019).
Outcomes of Self-Care

Disease and symptom management involve performing self-care behaviors that can help
produce positive health outcomes to maintain health (Saylor et al., 2018). Self-care engagement
through disease and symptom management leads to better quality of life for both individuals with
and without CHCs (Kane et al., 2020). Individuals with or without a CHC are more likely to
engage in disease and symptom management if positive outcomes occur from self-care
engagement, such as illness stability, improved health status, improved well-being and quality of
life, increase in perceived control, reduced mortality, and reduced symptom burden (Riegel et al.,
2019). Also, routine self-care engagement produces positive outcomes for healthcare facilities,
such as reduced healthcare use and costs among individuals with or without a CHC (Khademian
et al., 2020). Therefore, it is essential to explore the outcomes of self-care related to disease and
symptom management among individuals with CHCs (Hynes et al., 2016; Ibrahim et al., 2020).

Illness Stability. Illness stability is an outcome that individuals with or without a CHC
should seek; however, illness stability is more challenging to achieve for someone with a CHC

(Leroy & Whittaker, 2018). Thus, disease management for T1DM is important to achieve illness
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stability (Holtz & Kanthawala, 2020). For example, disease management related to illness
stability for college students with T1DM involves maintaining an adequate blood glucose level
throughout the day (Abraham et al., 2016). College students with T1DM can sustain a normal
blood glucose level if they consume carbohydrates, engage in daily physical activity, and
administer insulin throughout the day (Fayfman et al., 2017). Carbohydrates serve as fuel for the
body, physical activity enacts insulin sensitivity (i.e., helps the body absorb insulin more
efficiently), and insulin regulates blood glucose levels (Lucidi et al., 2018). Thus, college
students with T1DM should seek illness stability by regularly consuming carbohydrates,
engaging in physical activity, and administering insulin each day (Luo et al., 2021). Without
illness stability, college students with T1DM will have poor health outcomes (Geneti et al.,
2022).

Improved Health Status. Routine self-care engagement and high self-efficacy among
individuals with CHCs can improve their health status (Korsah et al., 2022). Individuals with
CHC:s experience better overall health when engaging in self-care behaviors for disease and
symptom management (Khademian et al., 2020). Chin et al. (2021) reported that women with
breast cancer were able to have better quality of life if they had self-efficacy to engage in self-
care behaviors for symptom management (Chin et al., 2021). Therefore, individuals with T1DM
should engage in consistent T1DM self-care behaviors and have self-efficacy performing TIDM
self-care behaviors for disease and symptom management (Abraham et al., 2018). Consistent
engagement in T1DM self-care behaviors for TIDM disease management can also increase
symptom management, which leads to improved health (Majumder et al., 2017). Loseby et al.
(2022) showed that individuals ages 17 to 25 with TIDM had higher positive beliefs about

coping with disease exacerbations and believed their TIDM self-care behaviors were more

92



optimal for symptom management, which resulted in lower stress (Loseby et al., 2022).
Therefore, it is important for individuals with T1DM to routinely engage in T1DM self-care
behaviors to improve well-being and quality of life (Kahanovitz et al., 2017).

Improved Well-Being and Quality of Life. Previous research has shown that
individuals with CHCs have improved well-being and quality of life due to self-care engagement
(Hermanns et al., 2022). Adults 18 and older with TIDM reported a better A1C level, where
their A1C average was 8.6% at baseline but reduced to 7.6% after 12 weeks of sustained insulin
administration (Beck et al., 2017). Another study using national data from 2011 to 2020 showed
12.3% of adolescents and young adults ages 16 to 25 with TIDM had an A1C level based on
clinical recommendations due to routine visits with their provider and CGM use (James et al.,
2022). Additionally, digital health interventions are helpful to improve self-efficacy for disease
and symptom management among individuals ages 5 to 25 with T1DM (Garner et al., 2022).
However, limited interventions have been created for individuals ages 5 to 25 with T1DM that
improve mental and physical health; therefore, more research is needed to develop interventions
for this age group (Garner et al., 2022). Additional research should be conducted with college-
age individuals with T1DM to assist with intervention development to increase perceived control
in disease and symptom management, which can improve well-being and quality of life (Carcone
et al., 2020; Fioretti & Mugnaini, 2022b; Garner et al., 2022).

Increase in Perceived Control. Individuals with CHCs have higher self-efficacy with
disease and symptom management if they sustain their self-care related skills pertaining to self-
care maintenance, self-care monitoring, self-care management, symptom detection, symptom
interpretation, and symptom response (Khademian et al., 2020). Although individuals with

CHCs may experience challenges with engaging in some self-care behaviors, it is best to achieve
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comfort engaging in as many self-care behaviors as possible for disease management and
symptom management (Riegel et al., 2019). College students with T1DM experience challenges
to maintain glycemic control (Holtz & Kanthawala, 2020). For instance, college students with
T1DM face challenges with glycemic control due to limited social support, stigmatization of
living with a CHC, and decreased visits with health care provider (Ramchandani et al., 2019).
Thus, it is important for college students with TIDM to have perceived control over their disease
and symptom management (Seo et al., 2020). College students with TIDM are more likely to
have an increase in perceived control if they can detect, interpret, and respond to symptoms as
they occur (Mullins et al., 2017). Hospitalization rates can decrease if college students with
T1DM have perceived control in disease and symptom management, which can lead to reduced
healthcare use and costs (La Banca et al., 2022).

Reduced Healthcare Use and Costs. Poor disease management among college students
with TIDM can lead to increased hospitalization rates; however, adequate disease and symptom
management can reduce hospital admissions (Lennerz et al., 2018). College students with T1DM
can minimize usage of healthcare facilities if they can detect, interpret, and respond to symptoms
as they occur (Ladd et al., 2022). Immediate action to detect, interpret, and respond to symptoms
can enable illness stability, which can cause avoidance of a medical emergency (Holtz &
Kanthawala, 2020). Thus, utilization of symptom detection, symptom interpretation, and
symptom response skills are important to reduce medical complications and hospital admission
rates (Khademian et al., 2020). Additionally, long-term engagement in self-care maintenance,
self-care monitoring, and self-care management can also assist with reduced hospital admissions
among college students with TIDM (Coates et al., 2017). Thus, disease and symptom

management among college students with T1DM is beneficial for both college students and
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healthcare facilities (Fokkert et al., 2019). For example, healthcare facilities can receive
economic stability (i.e., less expenditure on treating disease exacerbations) and college students
with TIDM can have adequate quality of life if disease and symptom management is sustained
(Vesco et al., 2021). Therefore, disease and symptom management can reduce healthcare use and
costs, as well as decrease mortality rates (Janez et al., 2020).

Reduced Mortality. Routine engagement in disease management and symptom
management can reduce mortality among individuals with CHCs, which enables access to
expand their life expectancy (Riegel et al., 2019). For example, TIDM is a CHC that requires
consistent engagement in disease management and symptom management to reduce mortality
(Luciani et al., 2021). Mortality can be reduced among college students with TIDM if TIDM
self-care behaviors related to disease management and symptom management are sustained to
improve glycemic control (Kane et al., 2020). Glycemic control is essential for college students
with TIDM to decrease mortality rates and improve quality of life (Fioretti & Mugnaini, 2022b).
Thus, glycemic control can be maintained through frequent detection, interpretation, and
response to symptoms (Geneti et al., 2022). Also, utilization of symptom detection, symptom
interpretation, and symptom response skills can reduce the burden of symptoms among college
students with T1DM (Miller et al., 2020).

Reduced Symptom Burden. Symptom burden impacts quality of life among individuals
with CHCs; therefore, symptoms are important to reduce (Fredette et al., 2016). Symptoms are
well-known to occur for those with and without a CHC; however, symptoms may serve as a
burden more frequently and long-term for individuals with CHCs (Riegel et al., 2019). For
example, individuals with TIDM can experience symptoms if disease and symptom management

does not routinely occur (Sanders et al., 2018). Thus, leading to short-term and long-term
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consequences that impact their quality of life (Riegel et al., 2019). For instance, symptoms
impact quality of life among college students with TIDM (Mullins et al., 2017). Bratke &
Sivertsen (2021) reported that college students with T1DM had poor quality of life compared to
their peers without T1DM and experienced psychological symptoms (e.g., anxiety, depression,
suicidal thoughts) and inadequate sleep from poor disease and symptom management (Bratke &
Sivertsen, 2021). Therefore, college students with TIDM must strive to manage their disease by
reducing the burden of symptoms (Calamaro et al., 2018). Prescribed medications may reduce
symptom burden temporarily; however, it is still necessary for college students with TIDM to
have symptom detection, symptom interpretation, and symptom response skills for long-term
reduction of symptoms (i.e., in case treatments may need to be adjusted to reduce symptoms)
(Vesco et al., 2021). However, the literature is limited on disease and symptom management
experiences among college students with T1DM; therefore, it is important to better understand
disease and symptom management experiences among college students with TIDM (Fioretti &
Mugnaini, 2022b; Riegel et al., 2019).
Previous Use of Middle-Range Theory of Self-Care of Chronic Illness

Previous research has utilized the middle-range theory of self-care of chronic illness
developed by Riegel et al. (2012) to explore self-care behaviors among older adults with TIDM
and T2DM; however, college students were not participants in these studies (Ausili et al., 2018;
Caruso et al., 2019; Luciani et al., 2021). Two quantitative studies and one qualitative study have
used the middle-range theory of self-care of chronic illness as a framework (Ausili et al., 2018;
Caruso et al., 2019; Luciani et al., 2021). Ausili et al. (2018) revealed that most adults with
T2DM had adequate self-care maintenance and self-care confidence; however, self-care

monitoring was only adequate in half of their participants and self-care management was poor
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(Ausili et al., 2018). Caruso et al. (2019) reported similar findings, where at least 74% of their
participants with TIDM had adequate self-care maintenance skills and 68.5% had adequate self-
care monitoring skills; however, only 34.8% had adequate self-care management skills (Caruso
et al., 2019). Luciani et al. (2021) used a qualitative approach and found that adults with T2DM
(ages 61 to 85) engaged in alternative self-care behaviors (e.g., consumed food with less sugar
versus avoiding sugar), routinely engaged in self-care, and believed that they had inner-control
over maintaining self-care if social support was provided from family (Luciani et al., 2021).
Additionally, Luciani et al. (2021) supported the utilization of the middle-range theory of
self-care of chronic illness to inform healthcare professionals about the self-care experiences of
patients with T2DM and suggested that the theory and associated constructs could be beneficial
for future intervention development (Luciani et al., 2021). Despite previous studies applying the
middle-range theory of self-care of chronic illness (Riegel et al. 2012) among adults with T1DM
and T2DM, to the researcher’s knowledge, the middle-range theory of self-care of chronic illness
integration of symptoms developed by Riegel et al. (2019) has not been explored to examine
disease and symptom management experience among college students with TIDM (Riegel et al.,
2019; Riegel et al., 2012). Also, to the researcher’s knowledge, the middle-range theory of self-
care of chronic illness integration of symptoms has not been used as a theoretical framework for
qualitative studies pertaining to college students with TIDM (Riegel et al., 2019). Therefore, the
middle-range theory of self-care of chronic illness with the integration of symptoms Riegel et al.
(2019) was utilized in this study to explore college students with TIDM experience engaging in

T1DM self-care behaviors for disease and symptom management (Riegel et al., 2019).
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Conclusions

Previous qualitative studies have explored the disease management experience among
individuals with TIDM (Fedor et al., 2017; Montali et al., 2022; Mullan et al., 2020). Fedor et al.
(2017) qualitatively examined first year college students’ perception of their T1DM management
after entering college with less parental supervision, where findings revealed the participants had
limited knowledge about campus resources for T1DM management, friends as a support system
were helpful, and students continued to receive medical care from the same provider they were
assigned prior to college (Fedor et al., 2017). Fedor et al. (2017) only explored first year college
students’ perception of their TIDM management during their first year of college without using a
theoretical framework; however, the present study explored disease management experiences
throughout college among various classifications (e.g., freshmen through seniors) and used a
theoretical framework (Fedor et al., 2017). Another study used a qualitative approach to explore
T1DM management; however, the focus was about barriers and facilitators for disease
management among individuals with TIDM ages 10 to 30 (Montali et al., 2022). Findings from
Montali et al. (2022) showed that diabetes symptoms, technological devices (i.e., inaccurate
readings), and stigma from peers and providers served as a barrier for T1DM management, and
the facilitators for T1DM management included technological devices (i.e., reminders to engage
in self-care behaviors) and social support from friends (Montali et al., 2022). Despite identifying
barriers and facilitators among individuals with T1DM, the participants were not college
students; therefore, the present study contributes to the literature barriers and facilitators that
impacted T1DM self-care behaviors for disease and symptom management among college

students with T1DM (Montali et al., 2022).
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An additional qualitative study by Mullan et al. (2020) explored experiences managing
T1DM during social settings such as visiting restaurants, consuming alcohol, and engaging in
physical activity among adults with TIDM ages 18 to 35 (Mullan et al., 2020). Findings from
Mullen et al. (2020) revealed that young adults needed additional social support to encourage
engagement in physical activity and wanted to reduce stigmatization among others about T1DM
(Mullan et al., 2020). Mullan and colleagues (2020) were able to contribute to the literature about
experiences living with TIDM among young adults; however, the present study explored disease
and symptom management experiences among college students with TIDM as a unique
contribution to T1DM research. Given the gaps in the current literature, additional research was
needed to conceptualize T1DM self-care behavior engagement among college students with
T1DM for disease and symptom management (Luciani et al., 2021). Additionally, the use of a
theoretical framework in this study helped to identify specific areas of improvement for disease
management and symptom management that can inform the development of future interventions
(Fedor et al., 2017; Fioretti & Mugnaini, 2022b).

Previous research has not explored disease and symptom management experiences
among college students with TIDM using a qualitative approach and applying a theoretical
framework (Hansmann et al., 2022; Holt et al., 2021; Holtz & Kanthawala, 2020). Further, the
lack of research about disease and symptom management experiences among college students
with T1DM is problematic, as research has shown that disease and symptom management are
important self-care elements for people living with T1DM (Fioretti & Mugnaini, 2022b; Fredette
et al., 2016). Although T1DM disease management typically includes general information about
T1DM and recommended T1DM self-care behaviors, it is also important for college students

with TIDM to understand how to incorporate disease management self-care behaviors (i.e., self-
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care maintenance, self-care monitoring, self-care management) into their daily activities
(Zoffmann & Kirkevold, 2012). It is also essential for college students with T1DM to learn how
to incorporate symptom management self-care behaviors in their daily activities by also gaining
skills to detect (i.e., symptom detection), interpret (i.e., symptom interpretation), and respond
(i.e., symptom response) to disease exacerbations known as symptoms (Husted et al., 2014).
Despite previous research emphasizing the need for disease and symptom management
skills among individuals with T1DM, the literature is limited regarding disease and symptom
management experiences among college students with TIDM (Mullins et al., 2017). This is
concerning because adults with T1DM have previously shared their retrospective experiences
about challenges related to disease and symptom management during childhood and adolescence
(Monaghan et al., 2013). Thorne and Paterson (2001) conducted a qualitative study where adults
with T1DM shared that their disease and symptom management was challenging during
childhood and adulthood (Thorne & Paterson, 2001). Findings from Thorne and Patterson (2001)
revealed that participants with T1DM reported long-term challenges with sustaining disease and
symptom management as an adult, because they were more passive (i.e., did not perform self-
care behaviors more independently) as an adolescent due to having direct parental supervision
that did not encourage autonomy among their adolescent children (Thorne & Paterson, 2001).
Despite these findings, qualitative research is limited about the lived experiences among college
students with T1DM related to engagement in T1DM self-care behaviors for disease
management (e.g., self-care maintenance, self-care monitoring, and self-care management) and
engagement in T1DM self-care behaviors for symptom management (e.g., symptom detection,

symptom interpretation, symptom response) (Mullins et al., 2017).
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College students with T1DM should receive guidance on how to engage in disease and
symptom management as a full-time college student (Habenicht et al., 2021). Engagement in
disease and symptom management can reduce early mortality rates, decrease symptom burden,
and improve quality of life (Geiss et al., 2019). TIDM disease management consists of routine
self-care maintenance, self-care monitoring, and self-care management long-term (Matarese et
al., 2020). TIDM disease and symptom management among college students with TIDM is
important as research has shown college students with T1DM experience barriers to engage in
self-care, which also impacts their quality of life (Holtz & Kanthawala, 2020). Little is known
about the engagement in disease and symptom management experiences among college students
with TIDM (Hanna et al., 2021; Holtz & Kanthawala, 2020; Ramchandani et al., 2019).
Therefore, this study qualitatively explored disease and symptom management among college
students with T1DM using the middle-range theory of self-care of chronic illness of integration
of symptoms to better understand their experiences and to inform the development of future
interventions for this age group.

Significance and Purpose of this Study

Research is limited regarding self-care behavior experiences for disease management and
symptom management among college students with T1DM (Chlebowy, 2021). Additionally,
limited interventions have been created for college students with TIDM related to disease and
symptom management (Habenicht et al., 2021). Thus, it is important to first qualitatively explore
the experiences of college students with T1DM with respect to engagement in T1DM self-care
behaviors for disease management and symptom management to better inform future research
and intervention development (Farrell et al., 2019). Also, exploring this phenomenon using the

middle-range theory of self-care of chronic illness integration of symptoms enabled the
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researcher to better understand how T1DM self-care behaviors are performed for T1DM disease
and symptom management, which can help refine the theory and assist with future intervention
development (Riegel et al., 2019). Applying a theoretical framework using a qualitative approach
allowed for in-depth responses based on disease and symptom management experiences among
college students with TIDM to determine underlying concerns that need additional support
(Riegel et al., 2019). Findings from this study can also assist health care professionals to learn
more about the experiences engaging in TI1DM self-care behaviors among college students with
T1DM, which can help identify areas of improvement for the development of adequate T1DM
self-care behaviors (Habenicht et al., 2021). The researcher was able to gain a better
understanding of T1DM self-care behaviors among college students with T1DM to provide
further insight about the complexities of disease and symptom management in this population
that may have been previously overlooked (Chlebowy, 2021). Therefore, the purpose of this
study was to use a qualitative approach to explore experiences with disease and symptom

management among college students with T1DM.
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CHAPTER 3

METHODS
Overview of Study

College students with T1DM must engage in consistent T1DM self-care behaviors to
improve disease and symptom management (Holt et al., 2021). TIDM requires daily disease and
symptom management to improve quality of life and reduce symptoms (Ladd et al., 2022).
Although disease and symptom management are important to sustain among college students
with T1DM, limited research has explored experiences with TIDM self-care engagement for
disease and symptom management among full-time undergraduate college students with TIDM
(Lennerz et al., 2018; Luciani et al., 2021). It was important to explore disease and symptom
management among full-time undergraduate college students with T1DM to understand their
experiences with disease and symptom management and to identify factors that impacted self-
care engagement for disease and symptom management during college (Chlebowy, 2021;
Morrissey et al., 2021). An exploration of self-care engagement for disease and symptom
management among full-time undergraduate college students with T1DM using a qualitative,
phenomenological approach enabled participants to share their experiences living with T1DM,
guided researchers with future intervention development, and informed healthcare professionals
about how to provide support and resources for T1DM self-management during college

(Commissariat et al., 2021; Davidson & Doyle, 2021; Luciani et al., 2021).
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Research Design

Qualitative methods are commonly chosen to explore participants’ experiences, to
explain how meanings are formulated, and to understand a social phenomenon (Schroeder &
Vallverdu, 2015). Due to the complexities of exploring a social phenomenon, qualitative
researchers must prepare for their study to evolve, such as through using an open and flexible
research design (Holloway, 1997). It is highly recommended that qualitative researchers use a
systematic but flexible research design because new findings may emerge during the data
collection and analysis process (Mason, 2017). Broad, open-ended questions can enable
participants to speak candidly about a phenomenon, which may provide unforeseen contributions
that researchers may have not anticipated (Mason, 2017). Additionally, a qualitative approach
can enable further insight into participants’ behaviors, beliefs, and values about a phenomenon
(Schroeder & Vallverdu, 2015).
Phenomenological Research

One qualitative research approach is phenomenological research, which includes
exploring the lived experiences related to a particular phenomenon (Giorgi, 2007).
Phenomenological research was developed by philosopher Edward Husserl to explore and
understand human experiences (Groenewald, 2004). Husserl believed it was important to explore
and understand human experiences through an examination of consciousness (Schroeder &
Vallverdu, 2015). Although qualitative research may include data collection through
observations and focus groups, researchers typically conduct one-on-one interviews when using
a phenomenological research design to explore the underpinnings of individual participants’

experiences (Groenewald, 2004).
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A descriptive or interpretive orientation of phenomenological research can be used
depending on the purpose of the study (Rahi, 2017). A descriptive orientated phenomenological
approach requires a written description of vivid and precise details to describe the lived
experiences among participants from their viewpoints (Mason, 2017). Researchers are
encouraged to avoid incorporation of their own experiences and refrain from theory use as the
purpose of a descriptive oriented approach is to focus on formulating an accurate depiction of an
experience (Heotis, 2020). However, researchers are allowed to incorporate some of their own
experiences when using an interpretive oriented approach to assist with understanding a
phenomenon from their own viewpoint as well as participants’ perspectives (Heotis, 2020). Also,
researchers can apply a theoretical framework when using an interpretive approach (Creswell,
1994). An interpretive approach involves studying the lived experiences among participants to
identify hidden meanings; therefore, this study used an interpretive approach (Giorgi, 2007).
Thus, the researcher could not completely detach themselves using an interpretive oriented
approach since their review of the literature related to T1DM and the middle-range theory of
self-care of chronic illness integration of symptoms and the researcher’s interpretation of the data
was used to help formulate the meaning of a complex phenomenon analyzed in this study
(Heotis, 2020).

Application of a theory using a qualitative approach assisted with providing additional
insights about the phenomenon explored in this study (Finlay, 2009). Theory as a framework for
a qualitative study provides advantages such as data alignment and illumination of findings
(Denzin & Lincoln, 2002). For example, existing constructs in a theory can guide researchers on
how findings are connected through aligning data with the constructs incorporated in the theory

(Holloway, 1997). Data alignment with theoretical constructs ensures that data are thoroughly
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examined (Denzin & Lincoln, 2002). Additionally, theoretical constructs assist researchers with
identifying significant findings related to an event or phenomenon that is being explored, which
minimizes overlooking important details in the data (Heotis, 2020).

Application of the middle-range theory of self-care of chronic illness integration of
symptoms served as a guide for interpreting participants’ experiences with disease and symptom
management (Riegel et al., 2019). The middle-range theory of self-care of chronic illness
integration of symptoms focused on several major constructs such as self-care maintenance, self-
care monitoring, self-care management, symptom detection, symptom interpretation, and
symptom response (Riegel et al., 2019). An exploration of participants’ experiences involved
three research questions, which aligned with the constructs and concepts operationalized in the
theory, as this theory guided the researcher on where the data should have been closely examined
to identify hidden meanings (Heotis, 2020).

Research Questions

Two questions explored disease and symptom management experiences among full-time
undergraduate college students with T1DM, and one question examined factors that impacted the
T1DM self-care behaviors for disease and symptom management among full-time undergraduate
college students with TIDM. The first two research questions were developed based on the gap
in the literature (i.e., limited information about disease and symptom management experiences
among college students); therefore, management experiences were explored. The third research
question was created to address the limited research about the factors that impacted the T1DM
self-care behaviors needed for disease and symptom management among full-time undergraduate

college students with TIDM.
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RQ 1: What are the lived experiences engaging in T1DM self-care behaviors for disease

management among full-time undergraduate college students with TIDM?

The first research question explored experiences related to the engagement in TIDM self-
care behaviors for disease management by focusing on data related to the theoretical constructs,
self-care maintenance, self-care monitoring, and self-care management. Self-care maintenance
related to details about college students’ experiences engaging in T1DM self-care behaviors to
maintain T1DM. Self-care monitoring was associated with details about college students’
experiences of engagement in recording blood glucose levels and tracking blood glucose patterns
necessary for TIDM disease management. Self-care management included college students’
experiences related to adjustments to T1DM self-care behaviors (i.e., insulin dosages, consult
with provider) sustain T1DM disease management. The researcher anticipated data aligning with
the theoretical constructs; however, emerging or sub-themes were also identified in the analysis.

RQ 2: What are the lived experiences engaging in T1DM self-care behaviors for

symptom management among full-time undergraduate college students with TIDM?

The second research question explored experiences related to engagement in T1DM self-
care behaviors for symptom management by focusing on data related to the theoretical
constructs, symptom detection, symptom interpretation, and symptom response. Symptom
detection included details about college students’ experiences of initial recognition of T1DM
symptoms (i.e., detection of blood glucose level changing). Symptom interpretation reflected
college students’ experiences with identifying the underlying causes of TIDM symptoms (i.e.,
the reason their blood glucose level changed). Symptom response represented information about
college students’ experiences reducing symptoms through T1DM self-care behaviors such as

using an insulin syringe to reduce hyperglycemia and consuming carbohydrates to address
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hypoglycemia. The researcher anticipated the data aligning with the theoretical constructs;
however, emerging or sub-themes were also identified in the analysis.

RQ 3: What factors impact TIDM self-care behaviors for disease and symptom

management among full-time undergraduate college students with TIDM?

The third question explored factors that impact T1DM self-care behaviors for disease and
symptom management among college students with T1DM by focusing on data related to the
theoretical construct factors affecting self-care. Concepts associated with factors affecting self-
care included experience and skill, motivation, cultural beliefs and values, confidence, reflection,
habits, cognitive and functional abilities, support from others, access to care, and symptoms.
Factors affecting self-care tfindings were described as facilitators or barriers for self-care
engagement for disease and symptom management. The researcher anticipated data aligning with
the theoretical constructs; however, emerging or sub-themes were also identified in the analysis.
Sampling Strategy

The researcher recruited participants from November 2022 until January 2023 who were
full-time undergraduate college students with T1DM, ages 18 to 24 diagnosed with T1DM for at
least two years. Participants were required to be diagnosed with T1DM for at least two years
because the honeymoon phase would have ceased (Abdoli et al., 2017; Abdul-Rasoul et al.,
2006). The honeymoon phase related to T1DM management is defined as an individual who has
good glycemic control who begins to administer less insulin than required (Abdul-Rasoul et al.,
2006). This is problematic since poor insulin administration could lead to high blood glucose
levels (Abraham et al., 2016). Prolonged high blood glucose levels cause additional CHCs

among individuals with TIDM (Fayfman et al., 2017).
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Another criterion the researcher considered for sampling purposes consisted of
recruitment at 4-year universities as opposed to 2-year universities. Accessibility of health care
services varies for college students who attend 4-year universities compared to 2-year
universities (Cadigan et al., 2022). For example, students who attend 2-year universities do not
have similar access to health care services on-campus compared to 4-year universities (Fredette
et al., 2016; McFadden, 2016; Saylor et al., 2019; Saylor et al., 2018). Student health centers are
important to utilize to maintain or improve health among college students (Butler, 2021). One
national study reported during a four-year span that 60% of college students visited the student
health center for primary care purposes (Turner & Keller, 2015). College students with T1IDM
may seek health care services more frequently to maintain glycemic control and reduce Alc
(Carcone et al., 2020). Therefore, the researcher recruited college students with TIDM at 4-year
universities due to the importance of health care utilization for disease management and
accessibility to seek health services at 4-year universities.

Additionally, college students with T1DM were recruited from 4-year public, PWIs in the
Southeastern US. The Southeastern US was selected as the region of interest because resources
are limited compared to other regions, which causes resources to vary for full-time college
students with T1DM (Fredette et al., 2016; McFadden, 2016; Saylor et al., 2019; Saylor et al.,
2018). Thus, college-age individuals with reduced resources for T1DM management are
important to research since specialized interventions to address their needs are limited (Fisher et
al., 2015).

The sample size aim for the study was at least 30 full-time undergraduate college students
who met the above criteria. A sample size of 30 is considered large for qualitative purposes

(Miles & Huberman, 1994). Recruitment of at least 30 participants can increase the likelihood of
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receiving in-depth perspectives from various individuals (Boddy, 2016). Advice for sample size
varies based on when saturation is met, which one systematic review identified most qualitative
studies reached saturation at 9-17 interviews (Hennink & Kaiser, 2022). However, saturation
may not occur within the 9-17 interview parameter depending on data obtained; therefore,
researchers are advised to discontinue data collection when redundancy has been met (Hennink
& Kaiser, 2022; Malterud et al., 2016). Therefore, the researcher recruited 31 participants to
ensure saturation and redundancy was met which means data were repetitive and no additional
themes emerged (Charmaz, 2006; Miles & Huberman, 1994).
Purposive and Snowball Sampling

Purposeful sampling techniques allowed the researcher to recruit college students with
T1DM to gain insight into their experiences with disease and symptom management (Patton,
2002). The researcher used purposive and snowball sampling techniques for participant
recruitment (Etikan & Bala, 2017; Gill, 2020). Purposive sampling is a non-random sampling
strategy, which enabled the researcher to intentionally select participants who could provide
results to assist with answering the study’s research questions (Etikan & Bala, 2017).
Participants were selected based on their area of expertise (i.e., living with TIDM) since their
shared experiences addressed the problem the researcher was seeking to resolve (Gill, 2020). For
example, this study pertained to TIDM disease and symptom management among full-time
college students with T1DM; therefore, a random sampling technique was not appropriate.

Purposive sampling is commonly used in qualitative research, and it is recommended to
recruit small samples since the purpose of using this technique is to obtain findings that are
transferable to a specific population of interest rather than findings that are broadly generalizable

such as in quantitative research (Garvey et al., 2014). Since the researcher did not have direct
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access to the entire college population with TI1DM, the researcher was flexible by implementing
snowball sampling as well. Snowball sampling enabled the researcher to recruit college students
with TIDM who qualified to be enrolled in the study who also recruited additional college
students with T1DM that they knew (Patton, 2002). Non-qualified individuals (i.e., college
students without T1DM, university employees without T1DM) also assisted with the snowball
sampling strategy to help recruit additional college students with T1DM for this study. Snowball
sampling is commonly used in qualitative research, especially for recruiting hidden populations
(Etikan & Bala, 2017). Hidden populations are defined as individuals who fear public
recognition of their disease status which can threaten their perceived identity and increase
stigmatization (Liu & Lu, 2018). Hidden populations are more challenging to recruit because
participants would prefer to remain anonymous (Gill, 2020). The researcher recognized that
some college students with TIDM would have not wanted to disclose their medical diagnosis or
experience living with a CHC. Therefore, snowball sampling assisted with recruiting hidden
populations when challenges were faced with using purposive sampling techniques.
Recruitment Strategies

Participant recruitment included multiple strategies such as emailing university disability
services offices that support college students with T1DM/using a listserv, national diabetes
organizations (e.g., College Diabetes Network, Juvenile Diabetes Research Foundation), posting
on social media (i.e., Facebook, LinkedIn, Twitter), and recruiting participants directly from
Research Match (i.e., a non-profit program through the National Institutes of Health that helps
connect prospective research participants with research studies). The researcher created
recruitment material tailored for the subpopulation of interest to garner attention to this study.

All recruitment material (Appendix A, Appendix B) contains a QR code that students scanned if
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they wanted to participate in the study. Students also shared the QR code with peers who also
met the study criteria. The QR code linked students to a Qualtrics™ survey (Appendix B), which
required the participants to indicate their interest in the study and to confirm that they met the
study inclusion criteria (i.e., full-time undergraduate college student at a PWI Southeastern US 4-
year university who was at least between ages 18 to 24 and had T1DM for at least two years).
Participants included their contact email in the Qualtrics™ survey. The researcher used the
contact email provided in the Qualtrics™ link to reach out to eligible and interested participants
until sampling was complete.
University Disability Services On-Campus

Universities offer disability services for college students with CHCs (Marks et al., 2022).
The Office of Disability Services allow college students with CHCs to receive accommodations
such as the ability to consume food in class, receive permission to have additional time to
complete assignments or the ability to be excused from missing class due to feeling unwell
(Brown et al., 2017). It is beneficial to receive support from the Office of Disability Services
because college students with T1DM are more likely to register with the Office of Disability
Services to receive accommodations (Habenicht et al., 2021). The researcher contacted a
representative at the Office of Disability Services at several universities via phone call and email
attaching the IRB approval letter to seek permission for recruitment assistance. A few of the
office of disability service representatives employed at different universities agreed to share the
researcher’s recruitment flyer with students who had T1DM. Assistance from the Office of
Disability Services at several universities located in Alabama and Georgia helped with
recruitment substantially for this study. Additionally, the researcher used a university listserv at

The University of Alabama to contact more than 30,000 undergraduate students.
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National Organizations for College Students with TIDM

The researcher recruited at various universities since T1DM is a specific CHC, which
limited the number of participants that could be recruited for this study at a single site.
Specifically, the researcher emailed chapter advisors at various universities affiliated with a
national organization, the College Diabetes Network, which provides resources and support for
college students with TIDM living in the US (CDN, 2022). Chapter advisor information was
located on the College Diabetes Network (CDN) website, and the organization included more
than 6,300 members across 259 campuses in the US (CDN, 2022). A Research Assistance
Request From through CDN was completed by the researcher to obtain permission to contact the
College Diabetes Network chapters at the selected universities, which was required for research
purposes. The researcher submitted information about the study and the type of assistance
needed in the Research Assistance Request Form located on CDN’s website. The researcher used
the contact information on the CDN website to email chapter advisors by contacting fourteen
university chapters that were large (i.e., enrollment > 15,000), public, PWI located in the
Southeastern United States. A list of fourteen university chapters were contacted, recorded, and
maintained by the researcher.
Social Media Recruitment

College students commonly use technology for social purposes (Al-Furaih & Al-Awidi,
2021). Therefore, implementation of social media recruitment enabled college students to review
the recruitment flyer on various social media platforms (Wisk et al., 2019). Virtual distribution
of recruitment material allowed the researcher to reach large audiences (Wu et al., 2020). Thus,
the researcher posted recruitment material (Appendix A) on popular social media platforms such

as Facebook, Twitter, and LinkedIn. Posts were made using the researcher’s personal social
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media accounts. The researcher’s friends and followers on Facebook, Twitter, and LinkedIn also
shared recruitment information with others.
Research Match

Research Match is a nonprofit program affiliated with the National Institutes of Health,
which allows individuals who are interested in participating in research studies to enroll in
studies by signing up through the portal on Research Match (RM, 2023). Currently, 146,000
volunteers are saved in the portal, and 13,000 researchers use Research Match services (RM,
2023). Additionally, more than 200 institutions have permission to use Research Match (RM,
2023). The researcher was able to use Research Match since the researcher’s affiliated university
during study recruitment had authorization to use Research Match to assist with recruitment.
Therefore, the researcher contacted a representative at their university to gain access to create an
account, upload the IRB approval documentation, and submit a request to utilize Research Match
services. Research Match granted the researcher permission to use their services, and interested
participants authorized Research Match to release their name, age, email address, and health
condition for the researcher to contact eligible and interested participants.
Data Collection Instrument
Semi-Structured Interview Guide

A semi-structured interview guide provides both structure and flexibility to explore
people’s lived experiences around a particular phenomenon or set of phenomena (Creswell,
1994). Use of a semi-structured interview guide enabled the researcher to have some structure,
but also room for unanticipated findings to emerge (Denzin & Lincoln, 2002). The structured
component of the interview guide included the primary questions that the researcher asked all

participants during the interview. The unstructured component of the interview guide included
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probing questions, which are necessary for guiding the participant to elaborate more on the
structured questions. Probing questions are defined as additional questions used by researchers to
gain further insight from participants based on their previous response to the primary structured
questions in the interview guide (Creswell, 1994). Probing questions are viewed as secondary
questions that researchers do not intend to ask to all participants, but the questions are written in
case researchers need additional information from select participants (Maxwell, 2012). More
broadly, a semi-structured guide allowed for salient conversation to emerge that the researcher
did not anticipate.

The researcher developed the semi-structured interview guide (Appendix D) based on
extant literature related to unanswered questions about self-care engagement for disease and
symptom management among college students with T1DM (Habenicht et al., 2021; Mubanga et
al., 2017; Ramchandani et al., 2019). The middle-range theory of self-care of chronic illness with
integration of symptoms also served as a guide for development of the semi-structured interview
guide (Riegel et al., 2019). The interview guide contained 12 primary questions, each with
associated probing questions. Primary questions were aligned with the research questions and
theoretical constructs underpinning the study development (Table 3.1).

Table 3.1

Interview Guide Questions Aligned with Research Questions and Theoretical Constructs

Interview Guide Questions

Q2: Self-care behaviors are defined
as decisions and actions that an
individual performs to cope with a
health problem or to improve their

Research Question Theoretical Constructs

RQ 1: What are the
lived experiences
engaging in self-care
behaviors for disease

Disease Management
e Self-care maintenance
e Self-care monitoring
e Self-care management

management among
full-time college
students with TIDM?
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health. Explain the self-care
behaviors you perform daily to
manage Type 1 Diabetes.
(Self-care maintenance)

Q3: Can you tell me about how you
track and record your blood sugar



RQ 2: What are the
lived experiences
engaging in self-care
behaviors for symptom
management among
full-time college
students with TIDM?

RQ 3: What factors
impact the self-care
behaviors for disease
and symptom
management among
full-time college
students with TIDM?

Symptom Management
e Symptom detection
e Symptom interpretation
e Symptom response

Factors Affecting Self-Care
e Experience and Skill
e Motivation
e Cultural Beliefs/Values
e Confidence
o Reflection
e Habits
¢ Cognitive/Functional Abilities
e Support from Others
e Access to Care
e Symptoms

throughout the day? (Self-care
monitoring)

Q4: Explain the changes that you
make to your self-care behaviors
when you notice changes to your
body resulting from Type 1
Diabetes. (Self-care management)

QS: Describe how you detect
changes in your blood sugar.
(Symptom detection)

Q6: Explain how you determine the
causes of your blood sugar changing.
(Symptom interpretation)

Q7: Describe the ways you respond
to your blood sugar changing.
(Symptom response)

Q8: Explain what prevents/hinders
you from engaging in self-care
behaviors to manage Type 1
Diabetes.

Q9: Explain what helps you to
engage in self-care behaviors to
manage Type 1 Diabetes.

Q10: Describe additional resources
or support that can help you to better
manage Type 1 Diabetes.

Socio-Demographic Questionnaire

A socio-demographic questionnaire (Appendix E) enabled the researcher to gather

descriptive data about the participants. The socio-demographic questionnaire was administered

using Qualtrics™, where participants had access to answer the questionnaire through a link. In-

person participants answered the socio-demographic questionnaire using an iPad provided by the

researcher. Zoom participants received the Qualtrics™ link in the chat box, where the

participants clicked on the link and answered the questionnaire using their personal laptop or
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computer. Data from Qualtrics™ was exported as an SPSS file, where the researcher used the
latest version of SPSS to analyze the data to describe the study participants.

The researcher used previous literature and the American College Health Association
National College Health Assessment items (ACHA, 2021) to create the socio-demographic items
in the questionnaire (Habenicht et al., 2021; Kamp et al., 2020; Montali et al., 2022). Socio-
demographic items assessed the participants’ age, year in school, major, gender identity, race and
ethnicity, health insurance status, access to diabetes supplies/frequency of visits with their
healthcare provider and location of provider. Additionally, items were included to assess disease
specific information such as diagnosis length, symptom severity, and perceived competency with
self-care engagement (Williams et al., 1998; Young et al., 2008).

Patient Expert Feedback Prior to Data Collection

The researcher assessed feasibility of the data collection process through feedback from
patient experts as advised by qualitative researchers (Franklin & Ballan, 2001). Patient experts
are informants who are not enrolled in the actual study (Majid et al., 2017). However, patient
experts may have similar characteristics of future participants enrolled in the study or may have
shared the same experience that the researcher is seeking to answer because they have the same
CHC (Groenewald, 2004). Patient experts can provide feedback on the interview guide,
recruitment material, and a socio-demographic questionnaire using their expertise (Cordier,
2014). Patient experts can help researchers edit interview questions, recruitment material, and a
socio-demographic questionnaire since patient experts have insight on ensuring study materials
will appropriately address disease and symptom management concerns and are culturally

appropriate (Majid et al., 2017).
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Involving patient experts in evaluating the interview guide prior to data collection can
help the researcher avoid confusing or unclear questions (Cohen & Crabtree, 2008). Incoherent
interview questions can cause participants to be confused during the interview process, leading to
misunderstandings and inadequate responses that can cause an error in the data (Creswell, 1994).
An error in the data may jeopardize the study where the researcher will be unable to inquire
findings that help address the purpose of their study and answer their research questions
(Maxwell, 2012). Therefore, to avoid these pitfalls, the researcher recruited two patient experts
to review and provide feedback on the recruitment material (e.g., flyer, recruitment survey to
assess inclusion criteria), socio-demographic survey, and interview guide.

The researcher recruited two patient experts who were current full-time college students
living with TIDM and who adequately had similar characteristics of future participants in the
study. Feedback from one of the patient experts occurred in-person and the other patient expert
provided feedback through Zoom. Recruitment flyer feedback included removal of the words,
‘disease and symptom management’. It was recommended to remove ‘disease and symptom
management’ from the recruitment flyer since the patient experts believed that it would promote
discomfort and serve as a reminder that participants have a CHC. Additionally, one of the patient
experts believed that including ‘disease and symptom management’ on the recruitment material
might stigmatize college students with TIDM as sick or dying. Also, it was suggested to remove
the abbreviation, T1DM because it seemed to sound too clinical, and instead include T1D on
recruitment material since T1D is a more identifiable abbreviation. The patient experts suggested
that the researcher should use the abbreviation T1D during the interview; however, the patient

experts agreed that writing T1DM in future publications would suffice for research purposes.
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Recruitment survey feedback included removal of the word, ‘diagnosed’ because it
sounded too clinical. Socio-demographic questionnaire feedback consisted of removing the
word, ‘diagnosed’ and instead replaced with ‘living’. Additional feedback on the demographic
questionnaire included editing and adding more options for participants to select when answering
questions related to diabetes medical supplies (e.g., insulin pump with CGM, oral medication)
and additional options to see provider (e.g., ER, Telemedicine). Also, it was advised to provide
guidance on the meaning of each diabetes medical supply option to minimize confusion for that
item. Feedback on the semi-structured interview guide consisted of using the term, ‘blood sugar’
instead of ‘blood glucose’ and to allow participants to write down their thoughts during the
interview to refresh their memory to discuss their reflective thoughts when the interview
concluded. One of the patient experts advised to keep the interview guide questions related to
symptom management broad to avoid restricting the data. For instance, the researcher was
advised to ask broad questions about symptom management such as, ‘Describe how you detect
changes in your blood sugar.” Appropriate changes were made to the researcher’s recruitment
material, socio-demographic questionnaire, and semi-structured interview guide based on
feedback provided by the patient experts.

Data Collection

Data were collected from November 2022 to January 2023. Individuals who were
interested in participating in the study completed the recruitment survey, which consisted of
inclusion criteria items. The inclusion criteria items requested the individual’s age, student
status, length of years living with T1DM, interview preference (in-person, virtual), and email
address. Interested participants that completed the recruitment survey had their eligibility

evaluated based on their survey responses. Eligible participants were contacted by the researcher
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to notify each participant that they qualified for enrollment in the study and were provided a
Doodle poll link to schedule an interview (Doodle, 2022). Doodle is a company that enables
professionals to insert their availability into a calendar to schedule a meeting (Doodle, 2022).
Doodle notified the researcher via email when a participant signed up, and the researcher
emailed each participant to ensure they received a Zoom link from Doodle (Doodle, 2022). If the
eligible participant did not complete the Doodle poll within 24 hours of being notified, then the
researcher emailed the participant directly requesting that they follow-up with the best date and
times they would be available for a two-hour meeting. Additionally, the researcher emailed a
calendar invite to each participant once their interview was scheduled and emailed participants
twice (i.e., one day prior to interview, the day of the interview) as a reminder.

The researcher discussed informed consent with the participants during the day of the
interview. A printed informed consent document was provided to in-person participants, and the
researcher provided an attachment of the informed consent document for virtual participants to
download and review. In-person and virtual participants were asked to read the informed consent
document. The researcher provided an overview of the study procedures, and participants were
given an opportunity to ask questions about the study and informed consent form. At the end of
the informed consent discussion, participants were requested to provide verbal consent to be
included in the study and to grant permission for their data to be used for publication purposes as
long as their identity remained confidential. After participants verbally consented to the study,
they completed the socio-demographic questionnaire. The researcher provided an iPad for in-
person participants to complete a socio-demographic questionnaire that was distributed using a
Qualtrics™ link. Virtual participants completed the socio-demographic questionnaire on their

personal laptop or computer by clicking on the Qualtrics™ link that the researcher provided in
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the chat box on Zoom. Participants completed the socio-demographic questionnaire
independently and could ask additional questions to the researcher prior to the interview.

A one-on-one interview was conducted in a private room for in-person participants, and
virtual participants were interviewed independently by the researcher. To ensure privacy and
confidentiality, the researcher wore headphones and conducted virtual interviews in a private
room. Virtual participants were encouraged to also wear headphones to protect their privacy.
Interview duration ranged from 30 to 120 minutes. All interviews were audio recorded for
transcription purposes. Two recording devices were used during the interview in case one of the
devices malfunctioned. The researcher used a semi-structured interview guide and wrote
reminders on a sheet of paper as the participant spoke to avoid interrupting the participant.
Reminders that were written down by the researcher were additional probing questions when
participants responded to a structured (i.e., primary question) that the researcher did not foresee.
Following the interview, the audio recordings were downloaded from the recording devices and
saved in a secure Box folder. Recordings were deleted from recording devices after the
researcher downloaded and saved the recordings in Box.

Participant Compensation

The researcher received funding from the Graduate School and Department at their
affiliated university at the time of data collection to compensate participants. Participants were
offered compensation after their interview concluded. The researcher used the funding to
purchase Amazon Incentives and submitted the email addresses of each participant in a
spreadsheet distributed by Amazon. The Amazon spreadsheet was uploaded, and Amazon

emailed each participant $15 with a special thank you message written by the researcher. The
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researcher followed up with each participant by sending an email to ensure that they received
their virtual incentive from Amazon.
Data Transcription

Audio recordings from each interview were downloaded and uploaded into transcription
products called NCH Software and Express Scribe operated by the same company (NCH, (n.d.).
The audio recordings were uploaded into NCH Software for transcription (NCH, (n.d.). Express
Scribe software works with a transcribing foot pedal, which enabled the researcher access to
simultaneously transcribe and listen to the audio recording of the interview (NCH, (n.d.). NCH
Software and Express Scribe are software that synchronizes to enable researchers to listen to
audio recordings and transcribe simultaneously (NCH, (n.d.). All interviews were transcribed
verbatim in Microsoft Word by the researcher for data analysis purposes. Microsoft Word files
were saved and uploaded to a Box folder to sustain privacy where only the research team had
access to the transcripts. Pseudonyms were assigned to all participants and personal, identifiable
information was removed using ‘*redacted*’ during the transcription process.
Transcription Checking

Transcripts serve as documentation to maintain a record of participants’ statements
shared during interviews (MacLean et al., 2004). Researchers are advised to transcribe interview
recordings verbatim for reliability in qualitative research (Morse, 2015). Verbatim transcription
is advised to increase the likelihood of the researcher understanding participants’ statements
correctly. A common mistake resulting from inaccurate transcriptions can cause researchers to
accidentally alter the meaning of participants’ statements (MacLean et al., 2004). Accidental
mistakes during the transcription process include misspelled words, inaccurate use of

punctuation, and misinterpretation of slang (Easton et al., 2000). Thus, it is important that
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transcripts are routinely examined by researchers to check for consistency within the data,
meaning the transcribed words precisely match participants’ statements in the audio recordings
(MacLean et al., 2004). Transcription checking includes another research team member listening
to audio recordings and reading transcripts simultaneously to ensure the participants’ statements
were transcribed accurately (Kuper et al., 2008).

Previous research suggests that researchers who conduct interviews should also transcribe
the data and should seek research team members support with performing a transcription check
(Easton et al., 2000). Therefore, the lead researcher requested two research team members to
assist with transcription checks after the lead researcher completed transcription of the
interviews. The lead researcher followed similar procedures conducted by Jaiswal et al. (2021),
where the lead researcher randomly selected at least 20% of the transcripts and notified the two
researcher members their assigned transcripts to review and edit errors (Jaiswal et al., 2021). The
two research team members notified the lead researcher when the transcription checks were
completed.

Data Analysis

Data analysis and data collection procedures typically overlap as qualitative research is
iterative (Vanover et al., 2021). Data analysis began in January 2023 and concluded in April
2023. The researcher wrote memos after the data were collected and transcribed. Memos are
used in qualitative research to allow the researcher to reflect on the interview, examine the
researcher’s perspective, and analyze interesting findings of the results (Bazeley, 2020).
Codebook Development

The researcher thoroughly read the transcripts and then developed a codebook (Appendix

I). Bazeley (2020) recommend researchers to first thoroughly read through a transcript to see
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what the data are trying to reveal prior to conducting an initial analysis of the data (Bazeley,
2020). Research questions and analytic memos were written down as the researcher read the
transcripts. Researchers should place their research questions in a visible location while reading
the transcripts and writing analytic memos to serve as a reminder of where the data should lead
an investigation and to assist with the development of codes (Bazeley, 2020). Codes were
developed based on suggestions from Saldana (2021), which reported codes should not be too
specific since this can narrow the data; however, codes should not be too broad because the
codes can appear to have similar meanings for a single code (Saldaiia, 2021).

Qualitative scholars’ recommendations and analytic memos written by the researcher
while reading the transcripts helped to formulate a codebook with unique codes and meanings for
this study (Bazeley, 2020; Saldafia, 2021). The analytic memos guided the creation of the name
of each code and the definition for each code based on the frequent patterns in the data (i.e.,
participants’ statements). An examination of analytic memos enabled the researcher to determine
repetition in the data to support the development of each code and future themes. The codebook
included a short label (i.e., name of code), full definition of each code, inclusion/exclusion
criteria, and examples that represent each code (Saldaifia, 2021). The codebook was used in the
thematic analysis process. After development of the codebook, the researcher consulted with
three additional research members (JJ, KL, AW) by scheduling a meeting to receive feedback
about the code, the definition of the code, inclusion/exclusion criteria, and example. During the
research meeting, the lead researcher made changes to the codebook and scheduled two separate

meetings with two research members (KL, AW) to develop proper coding procedures.
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Coding Procedures

Three researchers (NM, KL, AW) scheduled several meetings to discuss appropriate
coding procedures. During the initial meeting, the researchers reviewed the codebook an
additional time and updated the codebook. Additionally, the researchers (NM, KL) coded two
full transcripts together to practice with the codebook. The researchers (NM, KL) independently
coded four transcripts and had another meeting with an additional researcher (AW) to examine
and discuss intercoder reliability. Intercoder reliability was above 90% for each code; therefore,
the two coders (NM, KL) proceeded to code the remaining transcripts independently. After all
transcripts were independently coded, the researchers (NM, KL, AW) examined and discussed
intercoder reliability. Intercoder reliability is recommended to be in the range of 85-90%
(Castleberry & Nolen, 2018). Discrepancies between the coders (NM, KL) were discussed with
an additional team member (AW) to resolve and establish credibility with the codebook. The
final coder agreement for the codes included in this study ranged from 85% to 98%.
Thematic Analysis Approach

A thematic analysis of the data was conducted by the lead researcher (NM) using the
finalized codebook. Transcripts were uploaded into NVivo for data management, where the lead
researcher used NVivo to also conduct the analysis of the data. Researchers typically conduct a
thematic analysis for qualitative research since textual data are often present (Castleberry &
Nolen, 2018). Textual data contain a substantial amount of information that can seem intense to
dissect, especially without a proper analysis as a framework (Bazeley, 2020). A thematic analysis
is a systematic method of identifying, analyzing, and reporting patterns within data (Castleberry
& Nolen, 2018). Castleberry & Nolen (2018) recommend multiple coders should be used to

increase consistency during the coding process (Castleberry & Nolen, 2018). Additionally,

125



previous research also suggest that researchers can independently analyze data if a researcher
receives validation from participants about their statements during the interview (i.e., inquire
confirmation of participants’ statements using a follow-up question) and maintains detailed notes
during the data analysis process (Castleberry & Nolen, 2018). Thus, the lead researcher (NM)
had permission to independently analyze the data due to confirming mutual understanding
among participants regarding their statements during the interview, writing detailed notes while
interpreting the data, and establishing credibility of the codebook with two additional researchers
(KL, AW), which reduces biases (Castleberry & Nolen, 2018; Morse, 2015; Saldafna, 2021).

The researcher relied on an analysis framework proposed by Castleberry and Nolen
(2018) to analyze the data (Castleberry & Nolen, 2018). The framework proposed by Castleberry
& Nolen (2018) consists of five steps, which include compiling, disassembling, reassembling,
interpreting, and concluding (Castleberry & Nolen, 2018). Compiling means transcribe data
from the interviews and read the transcripts to become familiar with the data. The researcher
combined all the information and organized the data during the compiling process.
Disassembling involved the researcher separating the data and creating meaningful codes. Kuper
et al. (2008) described qualitative research as a deductive process, where data is disassembled
based on general to specific meanings (Kuper et al., 2008). The researcher used a deductive
process for the data since preconceived themes were anticipated due to using a theoretical
framework (Pearse, 2019).

Two types of codes known as descriptive and in vivo were incorporated during the
disassembling process (Saldana, 2021). Descriptive codes were used to identify and describe the
data based on occurrences of actions and events (Bazeley, 2020). Descriptive codes informed the

researcher about what was happening in the data, what caused the occurrences, and where the
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occurrences commonly happened (Saldana, 2021). The second type of code that helped the
researcher understand the meaning of the data included in vivo (Bazeley, 2020). In vivo coding
involved coding verbatim words or phrases shared by the participants to describe a phenomenon
such as “Carbohydrate Counting” (Saldana, 2021). The researcher coded the data during the
disassembling process where data became grouped and categorized using the code as a label.

The third important step of the thematic analysis process was reassembling the data,
which included aligning the codes to the theoretical constructs and concepts derived from the
theory, which helped develop the themes (Castleberry & Nolen, 2018). Themes were created
during the reassembling process. Similar codes with similar meanings were paired to encapsulate
a common theme. Braun and Clarke (2012) suggested ways for researchers to determine if their
theme development is sufficient by deciphering between a code and theme, the usefulness of
each theme with answering research questions, determination of whether the theme accurately
represents majority of the data, and whether the theme is too broad (i.e., encompassing too much
data for one theme) (Braun & Clarke, 2012).

Once themes were established, the researcher performed the fourth step known as
interpreting the data. Interpreting the data required the researcher to use critical thinking skills to
determine conclusions of the data. During this fourth step, the researcher identified the relevance
of the discovered themes and how the themes relate to answering the research questions. The
researcher wrote interpretative details about each theme to help understand the experiences of
disease and symptom management among college students with T1DM. Written details included
the meaning of each theme and relationship between the themes (i.e., the way the themes
collectively described and explained the phenomena) to ensure that the themes were sufficient

for answering the research questions in the final step, concluding.
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The final step conducted in the thematic analysis was concluding, which required the
researcher to discuss the overall findings related to the disease and symptom management
experiences among college students with TIDM (Castleberry & Nolen, 2018). The overall
findings were written in reference to the three research questions that the researcher developed
for this study. In the concluding process, the researcher explained how the findings from the
present study contributed to the literature about disease and symptom management among
college students with TIDM. The researcher also discussed the practical implications of the
findings to provide guidance for other researchers and health education and promotion
practitioners to assist college students with TIDM disease and symptom management.
Trustworthiness

Acquiring trustworthiness for qualitative researchers is equivalent to establishing validity
and reliability in quantitative research (Yin, 2015). Qualitative studies establish trustworthiness
by using approaches to secure dependability, obtain credibility, and seek transferability (Hadi &
José Closs, 2016). Dependability must be secured by consistently recording changes in the data
(e.g., audit trail), which is essential since data can emerge in unanticipated ways (Elo et al.,
2014). Credibility can be obtained in qualitative studies through using approaches such as
writing reflective memos (Mason, 2017). Reflective memos improve credibility as this approach
displays the analytical process the researcher experienced throughout the study (Yin, 2015).
Additionally, conducting a negative case analysis can improve the study’s credibility, which
involves analyzing variations of experiences in a phenomenon within one subpopulation
(Amankwaa, 2016). Lastly, transferability involves relaying vivid details previously shared by
participants without claiming that this represents an entire population’s experience (Elo et al.,

2014). Trustworthiness can be established within qualitative studies if readers can see
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incorporation of consist foundational study procedures and detailed data collection and data
analysis processes (Amankwaa, 2016).
Audit Trail

One strategy incorporated in this qualitative study to establish trustworthiness involved
creating an audit trail (Carcary, 2020). An audit trail was a way of ensuring quality findings and
considerable care of the data by the researcher occurred in this study (Rodgers & Cowles, 1993).
For example, the researcher recorded all study activities, developed memos, and wrote
interpretations of the data in a journal, documented data collection processes, and maintained a
record of the findings (Creswell, 1994). The researcher performed audit trail tasks to display
trustworthiness of the study activities related to data collection and data analysis processes. Use
of an audit trail as a technique to promote trustworthiness is beneficial for participants, readers,
and researchers (Denzin & Lincoln, 2002). Participants and readers can interpret that the
researcher was thoughtful, thorough, and protective of statements shared in the interview because
of meticulous records of details about the study, which can establish trust among participants and
readers (Carcary, 2020). Other researchers can also determine that the researcher for this study
was fair, credible, and trustworthy throughout the study to develop accurate findings
representative of the study’s participants (Carcary, 2020).
Negative Case Analysis

Negative case analysis was another strategy the researcher used in this study to improve
trustworthiness (Hymer & Smith, 2022). A negative case analysis involved the researcher
analyzing data that appeared obscure and different from what majority of the study findings
reported by most of the participants (Hamilton, 2020). For example, most participants in this

study experienced similar experiences with TIDM disease and symptom management as a full-
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time college student; however, one or a few participants may have a completely different
experience. The researcher did not discount the experiences among the single or few participants
who had a completely different experience from majority of the sample. Previous research has
shown that using a negative case analysis is beneficial for identifying key elements of findings
that can lead researchers to explore additional areas of their topic that they did not anticipate
(Morse, 2015). Typically, in quantitative research, outliers are removed. However, outliers can
be beneficial to explore in qualitative research because the researcher can interpret potential
findings that were unexpected (Morse, 2015). Therefore, a negative case analysis occurred in this
study by embedding outliers’ findings with the majority, and their findings enabled the
researcher to have insightful perspectives that should be explored further in additional studies
with other college students with T1DM.
Field Notes and Memos

Field notes and memos are important methods to incorporate in research studies for
trustworthiness (Hamilton, 2020). The researcher wrote field notes during the data collection
process. Field notes enable a researcher to write detailed descriptions of events, people, and
actions that occurred during the setting of the study, known as descriptive field notes
(Groenewald, 2004). Field notes can also allow the researcher to reflect on their perspective
during the encounter with the participant, known as reflective field notes (Denzin & Lincoln,
2002). Two types of techniques were used for writing field notes for this study. First, theoretical
notes were taken, where the researcher wrote brief notes during the interview process which
included additional probing questions. The researcher’s theoretical notes enabled the researcher
to reflect and probe more on unanticipated statements shared by the participants as the researcher

was actively interacting with participants (Emerson et al., 2011). Secondly, the researcher had
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methodological field notes, where the researcher wrote reminders and instructions that should be
completed for the study (e.g., edit a primary interview question for future participants).
Methodological notes served as a personal reminder for the researcher to conduct tasks related to
the study.

Field notes also allowed the researcher to reflect on their analysis (Denzin & Lincoln,
2002). Field notes enabled the researcher to reflect on study findings, which later served as
beneficial data for the discussion section to compare with findings from previous studies
(Groenewald, 2004). Memos are similar to field notes, except memos are typically used to fully
immerse the researcher and data to identify underlying findings in the data after the interview has
concluded (Emerson et al., 2011). Memos were written as updates to summarize major findings
from each participants’ interview and to record updates about the progress that was made
throughout the study. The researcher also wrote memos during the data analysis process. Memos
written during the data analysis process helped the researcher and other researchers to learn
about effective recruitment techniques, provide a step-by-step guide for data analysis procedures,
and highlight findings that should be addressed in the results and discussion section.
Institutional Review Board

An application was submitted to The University of Alabama’s Institutional Review Board
(IRB) in September 2022. IRB approval for the study was received in October 2022. All
recruitment and data collection began following IRB approval. IRB approval documentation is

included in Appendix I.
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Participant Protections
Confidentiality

Participants’ identity and their statements remained confidential throughout the study.
The researcher ensured that only the research team had access to the participants’ socio-
demographic information and statements shared during each interview. Pseudonyms were
provided for the participants during the transcription process. Any identifiable information (i.e.,
related to the participant or an acquaintance of the participant) that was shared during the
interview was redacted by removing personal details from the transcript. Removal of personal
details in the transcripts pertaining to the participants and acquaintances of the participants
increased confidentiality (Siebert, 1992). Kaiser (2009) recommends removal of identifying
information for small populations to avoid information being traced back to participants (Kaiser,
2009).

Confidentiality was ensured for participants who interviewed in-person and through
Zoom. In-person participants were provided specific instructions through email on how to
identify the interview room. Participants were also greeted in the lobby to avoid participants
disclosing that they were present for a research study, which reduced needing directions to find
the interview room. The interview room contained blinds that were lowered to reduce the
participant from being identified by others. A sign was placed on the door prior to the interview
that stated, “Meeting in progress. Please do not disturb.” Each Zoom participant was provided a
private link with a unique passcode. Zoom participants’ identity was protected since a passcode
was required to be admitted into the Zoom meeting. Video footage from the interview was not

saved because the researcher only needed the audio recording for transcription purposes, and

132



participants were notified of these procedures during the informed consent discussion. All audio
recordings will be deleted after the data are published and the study is completed.
Data Management

The researcher secured data collected from participants using data security measures
through two secure platforms: Qualtrics™ and Box. Qualtrics™ and Box sufficed for data
security as the researcher’s affiliated university during this study deemed these cloud-based
systems secure. Qualtrics™ was used to collect socio-demographic information from
participants. In-person participants used an iPad distributed by the researcher to complete their
socio-demographic questionnaire. The iPad was password protected, where only the research
team had access to unlock the tablet. Zoom participants were provided the Qualtrics™ link in the
chat box, where participants used their personal computer to click the link and complete the
socio-demographic questionnaire. Box served as storage for all documents containing
recruitment information about participants, transcripts from interviews, codebook, and data
analysis results. The research team only had access to the Box folder and Qualtrics™ results.
The research team also secured data by using a personal laptop and desktop that required
password entry to view documents in Box and Qualtrics™. The research team only viewed
protected files in Box and Qualtrics™ in a private location. Data was only reviewed using a

secure network to maintain research participants’ privacy.
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CHAPTER 4

RESULTS
Participant Characteristics

A total of 340 individuals expressed interest to participate in the study. However, 301
individuals were not admitted to the study due to not meeting the inclusion criteria because 1)
they lived outside of the US (n=278); 2) did not attend a university in the southeastern region of
the US (n=9); 3) did not respond to follow-up email (n=7); 4) had already graduated from
college (n=4); and 5) attended a private university (n=3). After excluding ineligible participants,
39 out of the 340 individuals qualified for the study. However, 8 out of 39 participants who were
eligible did not respond to the researcher’s email invitation to be admitted into the study.
Therefore, 31 college students with Type 1 Diabetes Mellitus were included in this study.

Of the 31 participants, 58.1% identified as women (n=18), and 41.9% identified as men
(n=13). Participants’ ages ranged from 18 to 23 with a mean age of 20.13 (SD = 1.28). The
academic classification of participants was evenly distributed, where 32.3% were seniors (n=10),
29% were juniors (n=9), 22.6% were sophomores (n=7), and 16.1% were freshmen (n=5). Most
participants (n=27; 87.1%) identified White as their racial identity. Almost half of participants
lived on campus (n=15; 48.4%), had a major related to science or mathematics (n=13; 41.8%),
and were covered on their parent’s health insurance policy (n=29; 93.5%). The sample included
participants from five universities located in Alabama, Georgia, North Carolina, and Virginia.

Demographic characteristics of the participants are reported in Table 4.1.
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Table 4.1

Demographic characteristics of the sample (n = 31)

Demographic Characteristic n (%) M (SD)
Age 20.13 (1.28)
18 4 (12.9%)
19 6 (19.4%)
20 7 (22.6%)
21 11 (35.5%)
22 2 (6.5%)
23 1 (3.1%)
Academic Classification
Freshmen 5(16.1%)
Sophomore 7 (22.6%)
Junior 9 (29.0%)
Senior 10 (32.3%)
Racial/Ethnic Identity
White 27 (87.1%)
Black 2 (6.5%)
Asian 1 (3.2%)
Hispanic 1 (3.2%)
Gender Identity
Woman 18 (58.1%)
Man 13 (41.9%)
Residence

Campus or University Housing

Off-Campus or Other Non-University Housing
Parent/Guardian/Family Member’s Home
Other

Academic Major
Business (e.g., Accounting, Marketing)
Health Professions (e.g., Nursing, Public Health)
Science and Mathematics (e.g., Engineering, Math)
Social Sciences (e.g., Education, Psychology)

Primary Source of Health Insurance
Covered by Parent/Guardian’s Health Insurance Plan
Other Insurance Plan(s)

15 (48.4%)
11 (35.5%)
3 (9.7%)
2 (6.4%)

6 (19.4%)
6 (19.4%)
13 (41.8%)
6 (19.4%)

29 (93.5%)
2 (6.5%)

135



Note. Frequencies represent the valid percent. Participants were not required to answer all
survey items. Some participants selected to not report demographic characteristic(s). Participants
also self-reported characteristics specific to TIDM disease management.

Participants were asked to report the number of years they have lived with T1DM, where
most selected 7-12 years (n=14; 45.2%), and the others reported 13 years or more (7=9; 29%)
and 2-6 years (n=8; 25.8%). Most participants believed they were extremely confident in
managing T1DM as a full-time student (n=21; 67.8%). Regarding their T1DM provider, most
participants had an adult endocrinologist (n=21; 55.3%), visited their provider back home (n=19;
61.2%), and saw their provider two or three times a year (n=10; 32.3%). Commonly owned
medical supplies to manage their TIDM included a glucometer (n=29; 93.5%), insulin pump
(n=23; 74.2%), and CGM (n=22; 71%). Participants provided the average costs (M=$221.20;
SD=$203.21) of their medical supplies each month that they personally paid to manage T1DM
using an open-ended response, which ranged from $0 - $750. Five participants were unsure how
much they paid for their diabetes medical supplies on average a month and one participant did
not provide a response. Participant characteristics related to specific TIDM disease management
factors are reported in Table 4.2.

Table 4.2

Characteristics related to TIDM management among the sample (n=31)

Characteristic n (%) M (SD)

Years Living with Type 1 Diabetes 9.96 (4.90)
2-6 8 (25.8%)
7-12 14 (45.2%)

213 9 (29%)

7.94 (1.29)
*Confidence Managing Type 1 Diabetes 10 (32.2%)
Moderately Confident (5-7) 21 (67.8%)

Extremely Confident (8-10)
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**Ownership of Medical Supplies
Glucometer/Blood Glucose Monitor
Insulin Pump

Insulin Vials

Continuous Glucose Monitor (CGM)
Insulin Pens

Insulin Syringes

Insulin Pump with CGM

Yearly Visits to TIDM Provider
Once per year

Twice per year

Three times per year

Four times or more per year

**Type of Provider

Adult Endocrinologist
Pediatric Endocrinologist
Family Medicine/Urgent Care
Pediatrician

Nephrologist

**Location of Provider
Home residence away from campus

29 (93.5%)
23 (74.2%)
23 (74.2%)
22 (71.0%)
18 (58.1%)
16 (51.6%)
16 (51.6%)

1 (3.2%)

10 (32.3%)
10 (32.3%)
9 (29.0%)

21 (55.3%)
9 (23.7%)
5(13.2%)
2 (5.3%)
1 (2.6%)

19 (61.3%)

Provider near University but not on-campus 8 (25.8%)
Telemedicine 6 (19.4%)
University Student Health Center 4 (12.9%)
Provider located 50 miles or more away 3 (9.7%)

Note. Frequencies represent the valid percent. Participants were not required to answer all survey
items. Some participants selected to not report sociodemographic characteristic(s). "Participants
were requested to answer a 10-item scale about their confidence in managing TIDM as a full-
time student. ““Participants could select multiple options.

Themes

This study assessed three research questions using thematic analysis of interview
transcripts. Participants were assigned a pseudonym to protect their privacy. All illustrative
quotes are reported using the assigned pseudonyms. The themes created through the analysis are
organized by research questions. Tables 4.3, 4.4, and 4.5 contain the name of each subtheme,

definition of each subtheme, and an illustrative quote that is representative of the subtheme.
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Research Question 1
RQ 1: What are the lived experiences engaging in T1DM self-care behaviors for disease
management among full-time undergraduate college students with TIDM?

The first research question assessed disease management experiences among full-time
undergraduate college students with T1DM, which aligned with the following theoretical
constructs: self-care maintenance, self-care monitoring, and self-care management. Three
themes were created to represent participants’ lived experiences engaging in T1DM self-care
behaviors for disease management: 1) Daily T1DM Self-Care Behaviors for Disease
Management, 2) Self-Care Monitoring for Disease Management, 3) Adjustments to T1DM Self-
Care Behaviors for Disease Management. Table 4.3 includes the subtheme name, subtheme

definition, and illustrative quote for each subtheme associated with Research Question 1.
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Table 4.3

Theoretical constructs aligned with emerging subthemes, subtheme definitions, and illustrative quotes for RQ 1

Self-Cz.lre Subtheme Subtheme Definition Illustrative Quote
Behavior
Self-Care Carry Supplies  Daily occurrences of Hannah: You have to carry around like insulin pens. You have to carry around
Maintenance participants carrying medical juice boxes and gummy bears and all that different types of stuff...you’ll have
supplies and snacks for to carry around if you're going like anywhere and like they [public places]
emergency purposes orasa  don’t have like diet stuff or stuff with like low carbs like you might just have to
safety precaution bring your own food. Sometimes, too, I like I have, well, now I have double
time on my exams because I have like some blood sugar issues during exams
[snacks come in handy].
Self-Care Manual Daily inputs of estimated Ellen: [ can either guesstimate pretty closely, or I have the exact numbers. Um
Maintenance Insertion of carbohydrates that were or counting carbs is a big one. Um just because, like the pump has a lot of
Estimated will be consumed into a automated features, but it still doesn’t have like automated bolusing for like
Carbohydrates  medical device to determine  meals. Um, so still a lot of just I like count every carb that I intake pretty much
the amount of insulin that um and after like, put that manually into my pump.
should be administered
Self-Care Routine Checks  Daily checks of blood Samantha: I'm constantly checking my blood sugar um through my CGM. Uh,
Maintenance of Blood Sugar  glucose levels throughout the  definitely when I wake up, usually um before every meal um always before [
+ Self-Care day and monitoring blood go to bed. Um! And then also, before I go to bed, I look at like the day’s
Monitoring level changes to determine if  recap.
glycemic control is present
Self-Care Technology Medical supplies equipped Anna: I've got an Apple Watch and so it’s kind of all connected. So, I set like
Monitoring  Used to Record with technological features that I'm exercising now and then it’ll track how long I do it. I'll stop it, and
Self-Care that store T1DM self-care then I have the exact time and date, and then I can go back in and put it in um
Behaviors behaviors in activity mode into like my pump system and it’ll stop giving me insulin until [ say that I'm

done exercising. So then I have like this extra um safety, I guess, and then [
also get notifications through my Apple Watch of like my Dexcom ugh
notifications, so if my blood sugar is going low, it’ll alert me there as well,
cause sometimes I don’t have my phone on me when I’'m exercising.
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Self-Care
Maintenance
+ Self-Care
Management

Self-Care
Maintenance
+ Self-Care
Management

Self-Care
Management

Self-Care
Management

Insulin
Administration
and Insulin
Rates

Engagement in
Physical
Activity

Change

Pump/Pod Sites

Consult with
Provider

Daily insulin administration
along with adjustments to
insulin rates to have better
glycemic control

Engaging in routine physical
activity (i.e., walking to
class/taking more walking
breaks, biking to class, going
to the gym) and adjusting
physical activity for
glycemic control

Changing medical device
site locations on the body to
reduce scar tissue and
improve insulin absorption

Requesting medical advice
from a provider through an
online portal, telemedicine
appointment, or in-person
appointment for guidance on
adjusting insulin rates and
insulin-to-carb ratios

Dylan: [ just do better like, okay, my blood sugars been going low every
morning. Uh, I'm either going to reduce my uh my uh basal rate from like 29
to 28 units or I'll sometimes Il just do like if I'm eating a snack before bed
and I'm gonna give myself 5 units for the snack. I'll just give myself 4 instead.
See if that works. If it doesn’t work, maybe I'll try 3 the next night. Then
maybe I'll reduce my basal rate. I kinda just go off very like immediate trends,
like, oh, my blood sugars been low the past 2 nights.

Cooper: I try to make sure to go on a walk daily. Um, because, like outside,
like you know, I'm often walking to get to classes, or I'm biking to get to the
classes, or I'm otherwise moving around. But like making sure that I have,
like some amount of exercise often helps....with blood sugars.

Sydney: Like there would just become spots [scar tissue that can lead to
insulin resistance] on my stomach that like I use so much that like it [insulin]
wouldn’t work as well anymore. And so, it was becoming harder for me to find
those spots. So, my endocrinologist was like, hey, try your arms, try your legs.
I was scared to try my leg. So, I tried my arms and I've loved the arms, but I
might have to change soon.

Matt: Um, sometimes I’ll look back [at blood sugar trends], especially if I'm
noticing something uh, I'm a little comfortable in making small changes to
like um basal rates, or like insulin-to-carb ratios. But um I don'’t like
particularly like making um big changes or adjustments, um if there’s
something I notice I am able to talk to um my health care providers through
um a little message center, so I can always send them messages, and meet
with them um a couple times a year, so they’ll always take a look for me and
um give their professional opinion on what they think my um different ratios,
basal rates, that sort of thing should be looking like.
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Self-Care
Maintenance
+ Self-Care
Monitoring
+ Self-Care
Management

Mindfulness of
Nutritional
Consumption

Daily consideration of
nutrition and
monitoring/adjusting
nutritional consumption to
ensure glycemic control

Rosie:...I try to be relatively consistent with what I eat in terns of like, you
know, just because if 1 if I change up on eating a lot, it’s more difficult to
count carbs. It’s more difficult to kind of time things correctly. Um, I try with
breakfast I know that if I start off the day with a high blood sugar, it’ll really
mess me up all day.
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Theme 1: Daily T1DM Self-Care Behaviors for Disease Management

The six subthemes for the first theme, Daily TIDM Self-Care Behaviors include: 1)
Carry Supplies, 2) Manual Insertion of Estimated Carbohydrates, 3) Routine Checks of Blood
Sugar, 4) Insulin Administration, 5) Engagement in Physical Activity, and 6) Mindfulness of
Nutritional Consumption. Participants believed that it was important to carry medical supplies
and snacks to alleviate concerns with their blood glucose when away from home. Daily
insertions of estimated carbohydrates in their medical device enabled glycemic control since
their insulin pump was able to distribute an appropriate amount of insulin after nutritional
consumption. Additionally, participants reported daily blood sugar checks and administering
insulin as necessary T1DM self-care behaviors for glycemic control. Participants considered
physical activity as walks and bicycling to class as well as engagement in recreational sports at
their university. Lastly, participants in this study remained mindful of nutritional consumption to
sustain disease management.
Subtheme 1: Carry Supplies

The first subtheme is Carry Supplies, which aligned with the theoretical construct, self-
care maintenance due to participants reporting that they carried supplies daily to manage T1DM.
Carry Supplies developed as a subtheme because many participants were strong advocates about
being prepared to treat hypoglycemia or hyperglycemia by using supplies when away from
home. Carry Supplies was described by participants ensuring medical supplies were in their
possession for TIDM disease management. Medical supplies consist of an insulin syringe,
glucometer, insulin vial, and extra CGM sensors. For instance, a high blood glucose level may

not decrease quickly via an insulin pump; therefore, most participants reported carrying an
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insulin syringe daily to self-administer insulin to regulate their blood glucose rapidly. Allison
mentioned:
“...every now and then I will have to use a syringe to lower my blood sugar. I have a
little care package basically that I keep with me all the time that has a syringe, a vial of
insulin...an extra pump site um and like an alcohol swab just on the go stuff, things
happen, and uh my pump site will get knocked off of me, and I'll need to replace it like
across campus from my house.” [ Allison, White, 20, Sophomore]
Allison reported carrying “a little care package at all times” to use for emergency purposes, but
to also save time from having to return home if her Dexcom sensor for her CGM falls off.
Another participant, Seth shared that he kept “glucagon....so, if [ can’t keep anything down
[food], I don’t know where I am, my blood sugar is crazy low, and I don’t have any sugar on me,
I can, I dose a small amount.” [Seth, White, 19, Sophomore] Seth described the importance of
carrying glucagon by providing an example of how glucagon can be used to increase his blood
glucose in case his blood glucose drastically lowers from consuming alcohol. Breonna also
mentioned that she kept her medical supplies in her vehicle due to her busy schedule and to have
easy access to her supplies when needed:

“I'm organized in that aspect, so I can grab it and go, because I really am on the go all the
time. I make sure that, like, I have pump supplies in my car. Um, if I have a needle, if I need
it, just in case, like I'm out somewhere, and I can't like my pump dies or something like um
that way if I need insulin. I think that's the biggest help for me, because um I could be down
the road like 45 minutes from my house, and I realized I don't have the site that I need for

my pump. But I have it in my car, so that’s helpful.” [Breonna, Black, 21, Senior]
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Although medical supplies were the predominant supply mentioned by participants,
carrying snacks was also frequently mentioned. Sally reported, “I carry um any kind of little
candy in my purse...like a stash of Halloween candy....and like peanut butter crackers, or like a
granola bar...I do carry around like stuff that’s gonna get me up really quickly and stuff that’s
gonna hold me.” [Sally, White, 20, Junior] Sally’s statement indicated that she believed it was
essential to have candy in her possession to increase her blood glucose quickly, but to also keep
her blood glucose in normal range when away from home. Mindy also mentioned carrying
candy, “Um sugar on me all the time, just in case I do have a low blood sugar um Skittles are the
things that always works for me. So, um just keeping those on me so I'm prepared.” [Mindy,
White, 21, Senior] Overall, this subtheme demonstrates how essential it is for college students
with T1DM to carry supplies for TIDM disease and symptom management.

Subtheme 2: Manual Insertion of Estimated Carbohydrates

The second subtheme, Manual Insertion of Estimated Carbohydrates included
participants revealing that they estimated the amount of carbohydrates that they planned to
consume or did consume and inserted the estimates into their medical devices (e.g., insulin
pump, Omnipod) prior to or after eating their meal. This subtheme aligned with the theoretical
construct, self-care maintenance because participants reported engaging in this TIDM self-care
behavior daily. For example, Khloe mentioned “...I eat during the day, then I go on to the pump
phone and just type in well this is how many carbs that I just ate, and it’ll do the calculations for
me, and then give me the meds.” [Khloe, White, 20, Junior] Another participant, Patrick, also
mentioned using a medical device to manually insert the carbohydrates of his meal; however, he
used his insulin pump. Patrick reported, “...when I go to eat, I'll calculate the number of carbs

and put it in. Well, I would say calculate but you know, like I said before, a lot of the University
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dining system. I just airball it [carbs] half the time, and that uh that doesn’t turn out well.”
[Patrick, White, 18, Freshmen] The previous statement shows that Patrick estimated the amount
of carbohydrates he planned to consume, and then inserted his “guesstimations” into his medical
device. However, this task was challenging and disruptive to his disease management because he
was constantly guessing the amount of carbohydrates consumed in the dining hall.

Another participant, John, supported manual insertions of carbohydrates in a medical
device to assist with insulin administration, “Lucky enough where I have an insulin pump that
calculates the carb ratio, that’s already embedded in the settings.” [John, White, 23, Senior]
Participants’ statements in this subtheme reveal that some college students with T1DM manually
insert their estimated carbohydrates into their medical device before or after eating their meal.
Manual insertions of estimated carbohydrates were helpful as a TIDM self-care behavior for
disease management. Disease management was achievable for college students with T1DM if
they performed daily manual insertions of carbohydrates into their medical device to determine
how much insulin should be administered. Manual insertions of carbohydrates in medical
devices such as the insulin pump and Omnipod improved disease management among some
college students with T1DM through support of their medical device.

Subtheme 3: Routine Checks of Blood Sugar

The third subtheme, Routine Checks of Blood Sugar included participants discussing
daily incorporations of routine blood sugar checks (i.e., self-care maintenance). Participants
mentioned checking their blood glucose levels during different times of day. Liza stated, “/
check it pretty much every time before I eat um, I check it when I wake up in the morning, and
right before I go to bed, so I check it probably like around five or six times a day.” [Liza, White,

19, Sophomore] Another participant, Allison, also mentioned checking her blood glucose level
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every morning. Allison shared, “Um, I'd say the first thing that I check in the morning whenever
I wake up is my blood sugar on my Dexcom, just out of muscle memory. I mean, I check my
Dexcom on my phone before I check my text messages.” [Allison, White, 20, Junior] Maggie
reported checking her blood glucose each morning prior to self-administering insulin, “A4s soon
as [ wake up in the morning, I check my blood sugar and do my long-acting shot...that is a
routine for me, waking up and immediately checking and doing my long-acting shot.” [Maggie,
White, 19, Sophomore]

This subtheme demonstrates participants checked their blood glucose throughout the day.
Participants found routine blood sugar checks to be an important daily TIDM self-care behavior
for disease management. Illustrative quotes from participants emphasize that some college
students with T1DM perform daily blood sugar checks to understand their glycemic control to
have better T1DM disease management.

Subtheme 4: Insulin Administration

The fourth subtheme, Insulin Administration included participants administering insulin
daily (i.e., self-care maintenance) for glycemic control. This subtheme describes participants
reporting active engagement in insulin administration for disease management. Seth mentioned
that insulin administration was “basic” essentials of TIDM management, “Very, very basics are
Jjust measuring blood sugar and dosing appropriately.” Seth also further explained how he
scheduled his insulin shots:

“So, if I know when I'm going to eat, for example, um, I have a 10 am class, and so 1

almost always eat lunch at 11. Um, because I have a noon class as well, and that hour

block is perfect. So...what I found what works best is about 25 minutes into my class
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period at 10:25, I dose at least for 70-80% of what I know I’'m going to eat.” [Seth,

White, 19, Sophomore]

As a busy full-time college student, Seth understood the importance of planning his meals
and scheduling insulin shots to maintain glycemic control throughout the day. This illustrative
quote emphasizes the importance of advanced planning to incorporate essential T1DM self-care
behaviors. Another participant, Austin, also mentioned that he scheduled when to take his insulin
prior to each meal, “Um, the biggest thing I do daily is I make sure that I am just doing my
insulin like before I eat about 15 minutes before and that normally, the insulin, will kind of
intersect with the sugar whenever it like starts to affect my blood sugar.” [ Austin, White, 21,
Junior] Austin noted that this self-care behavior (i.e., administering insulin 15 minutes prior to
eating) led to an important benefit for T1DM management, “that’s just kind of help keep my Alc
fairly low. It’s still not that of like a normal person, but it’s a lot better than most diabetics |
know.” [Austin, White, 21, Junior] A lower Alc is essential for disease management, which
Austin recognized as a positive outcome from daily engagement of this T1DM self-care
behavior.

This subtheme highlights the importance of engaging in insulin administration for
glycemic control. Additionally, participants also emphasized the essential process of planning
insulin administration based on their scheduled meals, which led to glycemic control and a better
Alc level. Planning insulin administration and scheduling meals is important for disease
management as one participant, Sarah, noted, “...pretty much kind of look at it [diabetes
management] as a day-to-day basis. One day with diabetes is not the same as the next day.”
[Sarah, White, 18, Freshmen] Therefore, college students with T1DM must be prepared to

schedule insulin administration each day for disease management.
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Subtheme 5: Engagement in Physical Activity

The fifth subtheme, Engagement in Physical Activity included participants reporting
daily exercising (i.e., self-care maintenance). Most participants considered walking to class as
their physical activity. Khloe stated, “I exercise almost every day, even if it’s just like walking to
class.” [Khloe, White, 20, Junior] Another participant, Sally, also agreed that her way of
exercising consisted of walking to class. Sally reported, “Well, I try my hardest to get moving
every single day because that’s huge like that’s a big thing I noticed so like, especially in the
morning, if I start off like taking a walk in the morning, which going to class that really helps
(laughs) um because I live off campus, and I walk to class. So, it’s kind of far, but um I try to
exercise every day.” [Sally, White, 20, Junior] Although Sally walked to class often from off
campus, she still understood the importance of engaging in daily physical activity to obtain a
certain number of steps, “I get at least 8,000 steps a day. I try to get like 10 or 12,000 steps a
day.” [Sally, White, 20, Junior]

Some participants also discussed biking to class and playing recreational sports at their
university as a form of physical activity. Rosie rode her bicycle to class as her form of exercise,
“I try to bike reasonably regularly because that does really help my blood sugar, um, even if it’s

Jjust around campus a couple of times.” [Rosie, White, 21, Senior] One participant, Ashton,
shared that he was an avid sports player and enjoyed playing on a recreational team with his
university, “So, for me, I'm a really active person. I love to play sports. So, I'm always active
making sure that you know at least 4 hours of exercise [per week] and making sure that my
blood sugar is stable every single day, but at the same time, doesn’t drop [blood sugar], but
doesn’t go up [blood sugar].” [Ashton, Asian, 18, Freshmen] Ashton enjoyed participation in

competitive sports for glycemic control and highlighted physical health and social life benefits,
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“Exercise is a huge part of that [glycemic control]...and it’s fun, too.” [ Ashton, Asian, 18,
Freshmen] This subtheme highlights engagement in physical activity among some college
students with T1DM for T1DM disease management.

Subtheme 6: Mindfulness of Nutritional Consumption

The sixth subtheme, Mindfulness of Nutritional Consumption consisted of participants
explaining that they were conscious of their daily nutritional consumption to help regulate their
blood glucose. This subtheme aligned with the theoretical construct, self-care maintenance.
Participants reported eating the same food and reflecting daily about their consumption of food
and drinks (i.e., self-care maintenance) to maintain glycemic control.

Brittney shared:
“So, I was eating the same things over and over again because I knew how my body
reacted to the food already...so I knew it was safe to eat. I would have basically the same
breakfast, lunch, and dinner every day. I tend to drink a lot of water, too, which is good
because it helps regulate blood sugar.” [Brittney, White, 19, Sophomore]

Brittney’s statement showed that she ate the same meal each day and consumed water
frequently to ensure her blood glucose was regulated. Austin, another participant, did not eat the
same meal daily; however, he ensured “...7o eat as healthy as I can. I mean, I definitely don’t eat
perfect, but just, you know watching the stuff I eat, not going and getting a six-pack of Little
Debbies at the store, and then eat one of those every day.” [ Austin, White, 21, Junior] Another
participant, Jessica, relied on daily water consumption and consideration of food choices to keep
her blood sugar in range. Jessica reported, “Um to manage [my blood sugar], I really just drink a
lot of water (laughs). Um...definitely of course watch what I'm eating.” [Jessica, Latinx, 20,

Junior]
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Participants’ statements for this subtheme show that they had a better blood glucose level
if they consumed water frequently and remained mindful of food ingested. This subtheme
represents the ways participants engaged in daily mindfulness of nutritional consumption for
T1DM disease management.

Theme 2: Self-Care Monitoring for Disease Management

This theme included participants and their provider monitoring the participants’ blood
glucose and participants recording their T1DM self-care behaviors using technology and medical
devices (e.g., insulin pump, glucometer) for disease management. The three subthemes for the
second theme, Self-Care Monitoring for Disease Management include: 1) Monitor Blood Sugar
Changes, 2) Technology Used to Record and Track T1DM Self-Care Behaviors, 3) Monitor
Nutritional Consumption.

Subtheme 1: Monitor Blood Sugar Changes

The first subtheme, Monitor Blood Glucose Changes included participants consistently
relying on their CGM or mobile application on their cellphone to check their blood sugar (i.e.,
self-care monitoring). Participants reported how helpful it was to have easy access monitoring
their blood glucose using their CGM and cellphone. Ellen shared, “I have my blood sugar on a
widget on my phone. So literally anytime I open my phone, my blood sugar is right in front of my
face. Um, so that way I'm just like constantly aware of it, um which is which is always good,
otherwise I'm scattered brained, so I'll forget.” [Ellen, White, 20, Junior] Thomas also discussed
the benefits of using a device to maintain glycemic control, “I like to check my blood sugar all
the time on the phone. And I guess whenever I'm like pretty steady and at a good number, I kind

of try to keep it there as long as I can. It’s almost like a game. So, I would say that’s probably my
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biggest like coping just whenever I see between 80 and 120 like that. Just I'm like, okay, right
now, like I'm a normal person right now.” [Thomas, White, 21, Senior]

Participants monitored their blood sugar ranges using technology, which led to comfort
of understanding if they had glycemic control. Some participants also enjoyed the
competitiveness of challenging themselves to remain in range. Illustrative quotes from
participants emphasize that some college students with T1DM closely examined their blood
sugar using their CGM and cellphone to understand their glycemic control and enjoyed using
gamification techniques to have better T1DM disease management.

Subtheme 2: Technology Used to Record and Track TIDM Self-Care Behaviors

This subtheme focused on maintaining a record of T1DM self-care behaviors performed
using technology instead of writing this information down. This subtheme aligns with the
theoretical construct, self-care monitoring. Self-care monitoring enables access to track and
record blood sugars and engagement in T1DM self-care behaviors such as nutritional
consumption, insulin administration, and physical activity. This subtheme involved most
participants sharing that they used a feature called activity mode in the settings of their insulin
pump to record their T1DM self-care behaviors. For instance, Liza did not write her numbers
down anymore because her pump stored the information for her, “I mean, like I used to a long
time ago like write it [blood sugars] down but now it’s all just saved in there [insulin pump], so
that’s pretty much the only place I keep it. ” [Liza, White, 19, Sophomore] Another participant,
Sarah, mentioned that she did not write her T1DM self-care behaviors because her provider has
access to her data using Glooko (i.e., diabetes management mobile application that shares data

with providers):
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“I don’t actually write it [TI1DM self-care behaviors] down anywhere cause it
automatically uploads to Glooko. It’ll [Glooko] keep track of how many carbs you ate
because you got to put it in your pump... also use Dexcom Clarity, it puts it on the history
graph...you have an activity from here to here, so like I don’t write it down directly.”
[Sarah, White, 18, Freshmen]

Participants also mentioned that they did not write down their blood glucose when they
administered insulin because their CGM tracked and recorded their data in a mobile application.
Anna stated:

“So, I have a continuous glucose monitor. I have a Dexcom, and it’s always tracking my

blood sugar throughout the day...when I give myself insulin, because my insulin pump is

interacting with my CGM...when I give myself that insulin...really helpful for my
endocrinologist when he is looking at all my pump stats, and he can see it as well...like
how much insulin I gave myself at that time and why.” [ Anna, White, 19, Sophomore]

Anna was appreciative of using her technology to store her blood sugar and TIDM self-
care behaviors because her provider had specific details about the amount of insulin she
administered and could potentially understand why insulin was administered. Brittney also
reported technology was helpful for recording when she administered insulin and saved time
from writing because:

“...my pump or my phone that controls my pump has all of my insulin usage [stored]
and whether I'm giving myself insulin for food, or if it’s just basal insulin that it’s
automatically giving me because my blood sugar is either rising or going low. So, it’s
[blood glucose] in there automatically...I don’t necessarily write stuff down.” [Brittney,

White, 19, Sophomore]
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This is a helpful technological feature because Brittney had access to look in her pump settings
to determine if she previously administered insulin or if her pump automatically dispensed
additional background insulin to lower her high blood glucose.

[lustrative quotes for this subtheme show that technology provides benefits for disease
management through recording T1DM self-care behaviors for patients and providers. Patients
and providers can view data such as T1DM self-care behaviors through reports that can be
visualized in mobile apps and electronic health records. Most college students with T1DM
mentioned that they did not write their TIDM self-care behaviors because of their medical
devices that store the data on their behalf. For instance, Anna found technology beneficial for
recording her T1DM self-care behaviors and admitted that she only wrote her TIDM self-care
behaviors if something happened to her Dexcom, “I’ll write it [T1DM self-care behaviors] down
if [ don’t have something to track constantly or stored in some digital format.” [ Anna, White, 19,
Sophomore]

Subtheme 3: Monitor Nutritional Consumption

The third subtheme consisted of participants explaining that they monitored their
nutritional consumption to help regulate their blood glucose. This subtheme aligned with the
theoretical construct, self-care monitoring. Participants reported engaging in self-care
monitoring by watching how food effected their blood glucose. Mindy reported using her
glucometer (i.e., device used to prick finger to measure blood glucose) to check her blood
glucose level after eating her meal to determine if the meal she consumed increased her blood
glucose: “So after meals...especially if [ wonder if my blood sugar will be high, like maybe I was
already running a little higher, and then I had a little heavier carb meal, typically, I will check,

no matter how I'm feeling maybe two to three hours after [eating meal].” [Mindy, White, 21,
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Senior] Cooper mentioned using his insulin pump to refer back to the recorded history in his
pump about the carbohydrates he consumed if he noticed his blood glucose typically increased
after dinner time and prior to bed, “I have been high [blood glucose] pretty frequently in the
night or like right after dinner....and then I like check the settings of my [insulin] pump to figure
out how many carbs I consumed.” [Cooper, White, 22, Senior]

Additionally, some participants reported that they monitored the impact their nutrition
had on their blood glucose as well as their provider. Breonna noted, “When I'm up late and
chilling with friends, eating, and drinking, then I check my blood sugar more often because 1
already know that the food and alcohol we re drinking is going to cause my blood sugar to go
up. 1 just want to make sure it [blood glucose] does not increase too much.” [Breonna, Black, 21
Senior] Also, Breonna shared that her provider monitored how the participants’ nutritional
consumption impacted her blood glucose:

“If she [provider] sees that my blood sugar may be up at 11 o’clock at night, like I'm just

getting home getting my nightly snack or juice, she determined that my blood sugar is

higher at night compared to any other time. So, she’ll eventually message me through the
portal the adjustments to my insulin rates and I’ll change it [insulin rates].” [Breonna,

Black, 21 Senior]

Participants in this study were able to monitor their blood glucose using their glucometer
and settings in insulin pump after consuming meals to determine if their blood glucose increased
too high. Additionally, students in this study had a provider that monitored their blood glucose
during certain period of times to identify when the participants’ blood glucose would be out of

range and would then recommend adjustments to insulin rates for disease management.
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[lustrative quotes show the importance of participants and their provider monitoring nutritional
consumption for disease management.
Theme 3: Adjustments to T1DM Self-Care Behaviors for Disease Management

This theme involved participants changing their T1DM self-care behaviors for glycemic
control through adjusting insulin rates, switching pump/pod sites to reduce infection, and
consulting with provider to receive suggestions about how to sustain disease management. The
three subthemes for the third theme, Adjustments to TIDM Self-Care Behaviors for Disease
Management include: 1) Modification of Insulin Rates, 2) Change Pump/Pod Sites, 3) Consult
with Provider.
Subtheme 1: Modification of Insulin Rates

The first subtheme included participants adjusting their insulin rates for glycemic control
(i.e., self-care management). Participants emphasized the importance of modifying their insulin
rates (i.e., basal and bolus insulin) based on their schedule and depending on the circumstances
that warrant changes to their insulin rates (e.g., menstrual cycle, viral illness, physical activity).
For example, one participant, Dylan, mentioned that his schedule is hectic and that every day is
different, “.... there’s usually never a day where I'm doing exactly the amount of insulin I'm
supposed to be doing [puts fingers in the air to represent sarcasm on ‘supposed to’].” [Dylan,
White, 21, Junior] Another participant, Allison, reported that her insulin rates must be adjusted
during her menstrual cycle and when she is feeling unwell:

“I have to activate a different setting in my pump, so thankfully, it’s not like a math

equation that I have to do in my head all the time. These are settings that my doctor and 1

have laid out to where, whenever um I get sick and start steroids, or whenever my cycle
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starts, it’s just a flip that I switch on my pump, where it’ll start that new plan for that

week right then.” [ Allison, White, 20, Sophomore]

The illustrative quote above is an example of an appropriate plan that Allison and her
provider developed together to address high blood glucose concerns that occur from her
menstrual cycle and steroid medications to treat a virus. Allison also mentioned that she has a
different setup in her pump when she engages in physical activity:

“Um, whenever I am going to workout, I will switch this setting on...called temporary

basal rate, and it decreases my amount of insulin during the two hours that I'm working

out. Then whenever I'm finished working out, I just switch back to my normal basal rate
setting.” [Allison, White, 20, Sophomore]

The temporary basal rate that Allison referred to means that her background insulin (i.e.,
basal rate) was adjusted to prevent a hypoglycemic episode since physical activity can
sometimes cause blood sugars to decrease excessively. Another participant, Sally, also expressed
previous concerns with hypoglycemic episodes in the gym, which led to her adjusting her insulin

I3

rates, “...so I had a couple of times where like I end up bottoming out, and being like 30, 35 like
in the gym, which was like really scary, so I had to do some adjustments, but figured it out. It did
take a couple of weeks. I did have a couple of scary lows.” [Sally, White, 20, Junior]

This subtheme highlights the importance of modifying insulin rates for disease
management. [llustrative quotes from several participants denote the emphasis on modifying
insulin rates as insulin rates are necessary to change due to circumstances such as menstrual
cycle, effects of medication to treat viruses, and physical activity. College students with T1DM

should be prepared to discuss modifying their insulin rates with their provider by setting

temporary basal rates to assist with disease management.
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Subtheme 2: Change Pump/Pod Sites

The second subtheme consisted of participants adjusting their pump and pod site
locations to reduce risk of infections and to increase insulin absorption. Adjusting location sites
for insulin pumps and Omnipods is representative of the theoretical construct, self-care
management because performing this T1DM self-care behavior is essential for long-term disease
management. This subtheme describes how most participants discussed engaging in this self-care
behavior for management purposes. Sydney reported, “I have a Dexcom. I usually change it
every 10 days. So, usually, I just switch arms every 10 days.” [Sydney, White, 20, Junior] Rosie
reported how often and why she changed her infusion set (i.e., cord connected to insulin pump)

“«

and site location, “...so the recommendation for my infusion sets is oh, change them every three
threeish days. Um! But I tend to change them every two days because I use more insulin, and
also because the sites get more irritated. And so, my absorption really goes down if I stretch it to
three days.” [Rosie, White, 21, Senior] Although Rosie wanted to follow her provider’s
recommendation, she realized that this information was not helpful for her. Therefore, she
replaced her infusion site and changed her location site every two days to reduce skin irritation
and for better glycemic control.

Participants also mentioned how often they changed their Omnipod site location and
why. John shared that he changed his Omnipod “every 2 to 3 days...it’s part of the routine I have
to do.” [John, White, 23, Senior] Another Omnipod user, Caroline, reported:

“I started changing my pod sites around. I used to only keep it on my arms and my arms

have a lot of scar tissue now. So, I started wearing it [Omnipod] on my stomach, too and

it would like leak insulin a lot because I would sleep on my arm. I sleep like on my side,

and it knocks out the cannula.” [Caroline, White, 19, Freshmen]
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Caroline engaged in self-care management by adjusting her Omnipod site location since
she discovered she lost insulin due to sleeping on her arm. Instead, she moved her Omnipod site
to her stomach to give her arms a break due to the buildup of scar tissue, but to also allow her to
sleep peacefully without a piece of her medical equipment (i.e., cannula) being removed from
her body. Fortunately, Caroline noticed this incident and was able to absorb her insulin
effectively. Most college students with T1DM reported adjusting the location site on their body
for inserting their medical device to reduce infection and improve insulin absorption. This
subtheme emphasizes how essential changing insulin pump and Omnipod location sites are for
T1DM disease management, and therefore, some college students consider this a helpful TIDM
self-care behavior.

Subtheme 3: Consult with Provider

The third subtheme pertained to participants requesting medical advice from their
provider for TIDM disease management. Participants’ years of living with T1DM varied;
however, some requested medical advice from their provider via Telemedicine or in-person
when they needed guidance on adjusting their insulin rates and insulin-to-carb ratios (i.e., self-
care management) to improve their blood glucose. This subtheme consisted of participants
admitting that they still needed medical advice about their TIDM disease management despite
their years of living with TIDM. For example, Khloe who has lived with TIDM for more than
eight years reported:

“I’ll just go up and change it [basal rates] and see how it goes. If it becomes like a

dramatic problem, though, like I can’t seem to fix it myself, I'll probably like schedule a

telehealth visit cause my doctor’s back in *[hometown]*...and talk to my doctor about

it.” [Khloe, White, 20, Junior]
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Khloe had confidence in sustaining glycemic control; however, she was also comfortable
seeking medical advice from her provider back home through a Telemedicine appointment if her
strategies were ineffective. Similarly, Joe also noted that he would seek medical advice from his
provider if he adjusted his long-acting insulin but still experienced hyperglycemia. Joe stated:

“I suppose, if it [blood sugar] was like high for an extended period of time, and I like

didn’t understand why...maybe I already tried adjusting my long acting [insulin], and it’s

Jjust like not working or it’s [blood sugar] just like 400, 500 something ridiculous like that

1 probably would like to see a doctor because something weird is [going] on with my

body and I don’t understand.” [Joe, White, 21, Senior]

Joe believed that prolonged high blood glucose levels were problematic and would cause
him to want to schedule an appointment with a provider to address the issue. Joe has lived with
T1DM for more than 14 years; however, he would still be willing to schedule a visit with a
provider to determine how to gain glycemic control. Another male participant, Cole, who has
lived with T1DM for more than 5 years reported that he was also comfortable requesting medical
advice from his provider during his routine visits. Cole stated how he would address his issue
with high blood glucose levels but also talk with his provider:

“...sometimes I’ll either change like my target blood sugar sometimes. Obviously, talking

to my doctor or like ugh carb count per unit of insulin, ugh I’ll change that or sometimes
I won’t use the pod [Omnipod] and I'll give shots instead because sometimes that stables

it [blood sugar] out a bit more just because pods [Omnipods] are weird sometimes.”

[Cole, White, 18, Freshmen]
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This subtheme reveals that some college students with T1DM, despite their years of
experience, would still be comfortable requesting medical advice from their provider when their
T1DM self-care behaviors for disease management are no longer helpful for glycemic control.
Research Question 2
RQ 2: What are the lived experiences engaging in T1DM self-care behaviors for symptom
management among full-time undergraduate college students with TIDM?

The second research question assessed symptom management experiences among full-
time undergraduate college students with T1DM, which aligned with the following theoretical
constructs: symptom detection, symptom interpretation, and symptom response. Three themes
were created to represent participants’ lived experiences engaging in T1DM self-care behaviors
for symptom management: 1) Symptom Detection Experiences, 2) Symptom Interpretation
Experiences, 3) Symptom Response Experiences. Table 4.4 includes the theme name, subtheme

definition, and illustrative quote for each subtheme associated with Research Question 2.
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Table 4.4

Theoretical constructs aligned with emerging subthemes, subtheme definitions, and illustrative quotes for RQ 2

Self-Cz.lre Subtheme Subtheme Definition Hlustrative Quote
Behavior
Symptom Physiological Awareness of Symptoms The capability to physically feel Austin: 4s far as hypoglycemia
Detection symptoms (i.e., mental confusion, goes, whenever it goes so low that
sweatiness, headache) during a one is not an issue. It [symptoms]
hypoglycemic and hyperglycemic  makes sure I'm aware. My body
episode sends off about every single
warning light it can. I have a lot of
physical reaction to that, like
feeling really weak. I get sweaty,
cold, all that and ugh that’s
honestly sometimes that’s before it
even gets really low, it’ll do it when
1 drop really fast, too.
Symptom Use of Technology to Detect Symptoms Use of technology to assist with Hannah: No, I only like having the
Detection detecting blood glucose levels CGM it’s like if you don’t have it
that can lead to a hypoglycemic it’ll get hard to tell. So, I don’t
and hyperglycemic episode really feel comfortable like [ mean
the Dexcom G6 is a 2 hour like
waiting period. I used to not even
like going to sleep or like do
anything really during that period
of time because I was so afraid that
like my blood sugar would go high
or low, and [ wouldn’t know.
Symptom Use of Technology to Interpret Blood Sugar Trends Use of technology devices and Seth: The Dexcom app connects to
Interpretation apps to interpret blood sugar my sensor, and then it shows me my

trends to determine the cause of
blood glucose going out of range

trend line. So, you can see at lunch
(points to phone) that my trend line
came up but then flattened out. And
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Symptom
Interpretation

Symptom
Response

Situational Causes of Blood Sugar Changing

Immediate Responses to Address Hypoglycemia

Certain causes of what typically
led a blood glucose level to
decrease (e.g., physical activity)
or increase (e.g., candy, not
enough insulin administered) that
allowed participants to interpret
changes in their blood glucose
occurred

Rapid, urgent responses to
address low blood glucose
through consuming carbohydrates

then there’s a partner app Dexcom
Clarity that generates reports over
a long period of time. So, the app
calculates all the data, which has
been very useful to me because then
1 could see, oh, I'm consistently
trending higher after lunch. Maybe
I need to make better food choices
or change my dosing strategy or
maybe change my basal rates. Well,
then all you have to do is guess and
check and say well okay, I'm high
here every day. What’s that from?
Well my basal rates could be off,
and so it [blood sugar] goes up.

Patrick: If I'm high, changes are [
ate too much sugar uh or the wrong
kind of sugar like a simple
carbohydrate, Skittles. I try to stay
away from candy now um like
Skittles. If I didn’t have anything
[food] for a long period of time,
and I'm still high, I think it’s
probably like maybe I didn’t give
myself enough insulin. And now, if
I'm low. Was I being physically
active? Did I give myself too much
insulin for the last meal? I'll just
think about this. What did I eat, or
what did I bolus for?

Caroline: When I'm low, I mean
when you’re low, you gotta eat.
When I'm low, I have a very, very,
very bad habit of just like raiding

162



Symptom
Response

Situational Responses to Address Hyperglycemia

to avoid a potentially life-
threatening state

Delayed responses to reduce
hyperglycemia based on
circumstances that caused
hyperglycemia or waiting to let
blood glucose level decrease on
its own or decrease through
medical device

my pantry eating way too much.
And then I go high (laughs).

Sydney: I mean high, I usually just
try to not quickly respond, but if it’s
going up really high, I will give
myself insulin, but like right now
it’s like 205. Probably from this
smoothie. I usually just ride it out
because I feel normal right now, but
1 just don’t want to risk giving
myself too much insulin and then
going down and then going up
because usually it rides itself out
going down.
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Theme 1: Symptom Detection Experiences

This theme involved participants sharing their experiences of how they utilized their
symptom detection skills to physiologically become aware of blood glucose changes, as well as
reliance on technology to support symptom management. The two subthemes for the first theme,
Symptom Detection Experiences include: 1) Physiological Awareness of Symptoms and 2) Use
of Technology to Detect Symptoms.
Subtheme 1: Physiological Awareness of Symptoms

The first subtheme included college students with T1DM using their physiological senses
to determine that their blood glucose level decreased or increased. This subtheme aligns with the
theoretical construct, symptom detection. This subtheme consisted of most participants reporting
the ability to detect changes in their blood glucose level based on the symptoms they felt. Some
students were able to physiologically detect their symptoms when their blood glucose level
decreased. Allison stated, ““I can definitely tell um pretty quickly whenever I'm going low rather
than whenever I'm going high. I can feel a low probably within like 5 minutes of my blood sugar
dropping.” [Allison, White, 20, Sophomore] Another participant, Khloe, also felt confident in
her ability to feel her lows,

“I can feel it [symptoms] 100%, especially when I’'m going low...it’s almost like you

know how sometimes in movies, if you re watching something from like somebody else’s

point of view, and they ’re like fading in and out. If my blood sugar gets really low, I'll

find myself being like whoa like oh my God! Like you gotta get it together.” [Khloe,

White, 20, Junior]

Some college students with T1DM also reported feeling shaky, sweaty, and additional

physical symptoms when their blood glucose level decreased. Maggie shared:

164



“I can catch my lows really quick...feel sick when I'm low, and I'm like seventy, so when

it’s that low, it kind of sucks. I really feel like I'm dying...I am sweating and shaking. It’s

just the worst feeling in the world. I have vision loss. I start to have major brain fog, 1

can’t really comprehend what people are saying.” [Maggie, White, 19, Sophomore]

Several other participants also mentioned that they knew their blood glucose was low
because they had difficulty concentrating. Caroline reported, “Um, kind of just like, not confused,
but like just like just slow, like everything like processes slow.” [Caroline, White, 19, Freshmen]|
Another participant named Joe shared, “Um, maybe just like you re thinking a bit less clearly as
well. But yeah, low is like a lot more easy for me to detect if my blood sugar goes low. I kinda get
like a shock of adrenaline through my body, which is not every pleasant. I get stressed out if ['m
like 90! Then I can get hungry.” [Joe, White, 21, Senior] Malika expressed shakiness and
extreme hunger as symptoms to alert her of low blood glucose, “...really in tune with what my
body feels like...hold my hand up, and it’s like shaking, like oh, maybe I should like eat some
food or if I have a strong, urgent desire to eat something like it’s like, really desperate. I'm like,
okay, yeah, I'm definitely low right now.” [Malika, Black, 22, Senior]

Participants were also able to physiologically detect when their blood glucose increased.
Liza shared that irritability and extreme thirstiness were the main symptoms that alerted her to
know that her blood glucose was high,

“When it’s high, I get very um thirsty. I'm kind of like irritable...everything kind of

bothers me... I can just tell... I just keep drinking water, and I’'m not doing anything.

Like, why am I so thirsty?” [Liza, White, 19, Sophomore]

Another participant, Sydney, noted headaches, tiredness, and irritability as signals that

she was hyperglycemic, “Like for me it like starts with like a ting of a headache and it kind of
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like spreads. Um and then I’ll just get like really tired.” [Sydney, White, 20, Junior] Other
participants also mentioned detecting similar warning symptoms when they experienced a
hyperglycemic episode. Patrick reported, “I actually get cranky and angry when [ am high. [
have to use the bathroom a lot when I have a high blood sugar. Um, I also get thirsty when [I’'m
high.” [Patrick, White, 21, Junior] Like Patrick, Ashton reported, “I would get a little bit more
change in mood, so like maybe a little bit more cranky, little bit angrier.” [ Ashton, Asian, 18,
Freshmen] This subtheme illustrates that some college students with TIDM can physiologically
detect when their blood glucose changed and appear to have similar symptoms related to changes
in their blood glucose.
Subtheme 2: Use of Technology to Detect Symptoms

The second subtheme pertained to college students with TIDM relying on technology to
determine changes in their blood glucose level. This subtheme aligns with the theoretical
construct, symptom detection since technology was used to be alerted of blood glucose changes.
Some participants mentioned that they were confident detecting hypoglycemia but still preferred
to use technology such as the CGM for symptom management to detect hyperglycemia. For
example, Sally confidently detected her low blood glucose, but needed support from her CGM to
detect hyperglycemia,

“I feel really confident in feeling my lows. Uh, really the highs, that’s hard. I'd have to
pay more attention about how I felt like an hour or two after lunch. I don’t have to pay
that much attention to it because I know that I can just look as Dexcom. But if I didn’t
have Dexcom, I gotta pay more attention because it’s just harder to feel the highs for

me.” [Sally, White, 20, Junior]
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Similar to Sally, Rosie reported, “Um, lows I can sense my lows pretty well, [ mean when
1 start hitting you know 75, I'm like I can definitely feel it. I generally will wake up in the middle
of the night if I'm having a low. Highs, I would have the most trouble detecting um if [ didn’t
have my uh continuous glucose monitor.” [Rosie, White, 21, Senior]

Some college students with T1DM also mentioned that they relied on technology to be
alerted of hypoglycemia and hyperglycemia. Cooper stated he had delays detecting low and high
blood glucose levels which is why he relied on his CGM, “I generally pay attention to my CGM
more often. I don’t really notice my low blood sugar super. It’ll take me a while to really
recognize a low or high. Most of the time, I'm just paying attention to my CGM to notify me.”
[Cooper, White, 22, Senior] Thomas also admitted, “I think I used to be a lot more confident
with it [detecting lows and highs] but now that I’'m so reliant on it [CGM]....ummm...not very
confident at all.” [Thomas, White, 21, Senior] Sarah reported complete reliance on her CGM to
detect hypoglycemia,

“I have what’s called hypoglycemic unawareness, so I can’t tell when my blood sugar is

getting low...usually I have to rely on Dexcom to let me know when my blood sugars

getting low. I've had it [low blood sugar] before, and where I’ll just be sitting here doing
whatever, and then all of a sudden Dexcom starts going off and I'm like what! So, I don’t
know what I would do without my Dexcom” [Sarah, White, 18, Freshmen]

Ilustrative quotes for this subtheme show that some college students with T1DM may
have confidence detecting symptoms but still rely on their medical device for hypoglycemia and
hyperglycemia awareness. Therefore, reliance on technology is necessary for T1DM symptom

management to assist those who are sometimes confident in their ability to detect their
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symptoms. Additionally, some college students with TIDM prefer to rely on technology to
remain alert because their symptom detection skills can become diminished over time.
Theme 2: Symptom Interpretation Experiences
This theme involved participants using technology and reflecting on previous symptoms
to determine the common causes of blood glucose changes to understand how to sustain
symptom management. The two subthemes for the second theme, Symptom Interpretation
Experiences include: 1) Use of Technology to Interpret Blood Sugar Trends and 2) Situational
Causes of Blood Sugar Changing.
Subtheme 1: Use of Technology to Interpret Blood Sugar Trends
The first subtheme consisted of participants relying on technology to understand what
caused their blood glucose level to decrease and increase (i.e., symptom interpretation). Most
participants used technology to assist with deciphering the causes of their blood glucose
changing. This subtheme consisted of participants mentioning the ways technology was used to
explain and analyze blood sugar trends to improve their symptom management. Samantha
utilized multiple mobile applications to interpret her blood sugar trends:
“I usually look back [on the Dexcom Clarity app] if I'm suddenly dropping, and I have
no idea why, I look back in like the last hour, and I'm like oh, that ice cream was
probably 30 carbs instead of 60...blood sugars get really high when I’'m about to start my
period. I'll look at the Flo app and figure out that’s why.” [Samantha, White, 21, Junior]
Samantha provided details about how she reflected on her blood glucose levels over the
previous hours and viewed data using her technological modalities to understand why her blood
glucose increased and decreased. Reflection on her previous activities and an analysis of the data

allowed her to determine if she should go on a walk or be careful with how much insulin she
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administered based on the carbohydrates she consumed. Samantha also discussed using an app
called Flo to confirm the timeline of her menstrual cycle to help her determine the cause of her
high blood glucose.

Participants also utilized technological features on their insulin pump and the Dexcom
Clarity app simultaneously to interpret their blood sugar trends. Some insulin pumps have a
feature called activity mode, which allows inserting nutritional consumption, physical activity,
timeline of menstrual cycle, and insulin dosages. Sally mentioned that using the activity mode
feature in the settings of her insulin pump to track and interpret the patterns of her blood sugar
helped to determine what caused her to have a hypoglycemic or hyperglycemic episode. Sally
shared:

“I'will use it [activity mode setting in insulin pump]. I will look back and see what

certain foods had an effect on my blood sugar. I also use Dexcom Clarity to look and see

my patterns. I look at my trends probably once a week.” [Sally, White, 20, Junior]

Sally discussed how her insulin pump and the Dexcom Clarity app helped to identify
what caused her blood sugar to go out of range, which would be more challenging to do without
technology because her schedule changed frequently. Technology assisted Sally to determine if
there were certain foods that impacted her blood glucose. Technology also assisted with
recording trends, which enabled some participants to analyze the history of their blood glucose
levels to formulate questions about symptom management to ask their provider during their
medical appointment. Cole mentioned that the pattern of his trends enabled him to become more
aware and proactive with reducing blood glucose concerns:

“I’ll write down questions for doctor’s appointments if I notice that things are happening

at certain times or after I do certain things. I would write down if it’s like a certain time
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of night, whether I'm high or low, o if I do a certain activity that causes highs and lows,

and I need help with processing my trends further, I'll ask the provider.” [Cole, White,

18, Freshmen]

Cole became proactive with his symptom management by attempting to interpret his
blood sugar trends and writing questions in advance to discuss with his provider when he
experienced problems with his blood glucose. The illustrative quotes for this subtheme reveal
that some college students with TIDM relied on technology such as mobile apps, insulin pump,
and CGM to interpret the causes of their blood sugar changing. Therefore, using technology to
interpret blood sugar trends is important for symptom management for college students with
T1DM.

Subtheme 2: Situational Causes of Blood Sugar Changes

The second subtheme included examples of certain circumstances that typically caused
hypoglycemic and hyperglycemic episodes (i.e., symptom interpretation). Participants were able
to acknowledge common situations where their blood glucose decreased or increased from their
normal range. Similarly, some college students with TIDM admitted that it was helpful to be
aware of these circumstances to have better symptom management. Most participants reported
the main causes of their low blood glucose levels were attributed to walks to class, physical
activity, or administering too much insulin. John stated that physical exertion caused low blood
glucose levels, “It [hypoglycemic episode] can be from overworking myself like physically, uh
like, walking too fast to get to class.” [John, White, 23, Senior] Austin shared:

“...any type of like traveling by foot like walking, running, any type of cardiovascular

sort of activity is just, it’s rough. Like weight training, I have the worst time because

within five minutes it’ll [blood sugar] start dropping more than 15 [points] and it doesn’t
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matter what my blood sugar is at or if | disconnect my insulin.” [ Austin, White, 21,

Junior]

Another participant, Joe, reported experiencing nocturnal hypoglycemic due to
administering too much insulin:

“...my blood sugar kept going low. I started freaking out and I called my parents and

they [parents] heard the panic in my voice. They called the police, and the police came to

my room, they [police] were like ‘alright, do you think you need to go to the
hospital?’...it affected my mental health... one of the worst feelings in the world. I think it
happens when my long-acting insulin is too high.” [Joe, White, 21, Senior]

Participants also admitted that stress caused their blood glucose to decrease. According to
Patrick, “When I get stressed, my blood sugar can dip. I started to recognize it [low blood
sugars] would happen more and more during tests. It would reduce my probability to perform
well on a math test.” [Patrick, White, 21, Junior] Another participant, Thomas, shared similar
concerns about stress and how it impacted his blood glucose level and ability to complete his
exam:

“Stress for sure...you feel kind of weak and my brain just doesn’t work. I feel bad being

like to my teacher, hey, you know, I need a second, especially during tests. Oh my God,

testing is like the worst part with it [hypoglycemic episode from being stressed].”

[Thomas, White, 21, Senior]

Participants were also able to interpret the causes of their high blood glucose levels, such
as illnesses, forgetting to administer insulin/not administering enough insulin, and nutritional
consumption (e.g., fast food and dining hall food). For example, Jessica shared that viral

illnesses and medications (e.g., cough syrup with sugar) increased her blood glucose, “If I have a
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cold or flu, and I don'’t take like a cough syrup that isn’t for diabetics then that definitely is going
to raise my blood sugar.” [Jessica, Latinx, 20, Junior] Liza mentioned forgetfulness as her
reason for developing high blood sugars:

“I’ll get my plate of food, and I'll go sit down and I need to give insulin. But then I sit

down, and I start talking to my friends and I eat and then I could just completely forget

about it...like an hour and a half later, I'll be like, oh, God! I feel really high. Did I give
insulin? Oh, crap! I didn’t, I need to do that now.” [Liza, White, 19, Sophomore]

Liza admitted that she was distracted when eating with her friends, which led her to
forget to administer insulin prior to eating her meal. Cooper instead stated that his blood glucose
increased based on what he consumed or because he did not administer enough insulin, delayed
administering insulin, or forgot to administer insulin, “Like sometimes, I go like high [blood
glucose], I guess like that was right after I had food. It’s just the normal process of my body
consuming carbohydrates, or like maybe I didn’t bolus quite enough, or maybe I didn’t bolus
soon enough, or maybe I've like forgot to bolus.” [Cooper, White, 22, Senior]

Additionally, other participants stated that fast food and dining hall food caused problems
with hyperglycemia. For example, Sydney noted, “pizza over time will make your blood sugar
increase.” [Sydney, White, 20, Junior] Caroline discussed dining hall food and “eating
unhealthy” as the causes of her high blood glucose, “I started eating out more because of the
student center and all my dining dollars. I would be high a lot because I know it’s not just what
the food is but also the ingredients will make your blood sugar stay higher, no matter if you give
the right amount of insulin or not.” [Caroline, White, 19, Freshmen] Seth also had problems with
hyperglycemia from the dining hall food, “I consistently would trend higher after lunch while

eating in the dining hall, which I found is the main culprit for my high blood sugars during the
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day.” [Seth, White, 19, Sophomore] This subtheme highlighted that some college students were
able to understand what commonly caused their blood glucose to be impacted, which is
necessary for symptom management.
Theme 3: Symptom Response Experiences
This theme involved participants sharing their symptom response experiences to address
hypoglycemia promptly and how their response time was delayed addressing hyperglycemia
depending on the reason for their blood glucose increasing. The two subthemes for the third
theme, Symptom Response Experiences include: 1) Immediate Responses to Address
Hypoglycemia and 2) Situational Responses to Address Hyperglycemia.
Subtheme 1: Immediate Responses to Address Hypoglycemia
This subtheme consisted of urgent actions such as consuming food to address symptoms
related to hypoglycemia (i.e., symptom response). Most college students with TIDM were more
responsive to addressing their symptoms when they noticed that their blood glucose decreased
versus increased. Specifically, participants described the sense of urgency to address low blood
glucose levels when compared to high blood glucose levels. Anna reported her major concerns
about hypoglycemia and how important it is to respond quickly compared to hyperglycemia:
“If my blood sugar is going low, that’s even more urgent than the high because when my
blood sugar goes high, I'm not at risk of passing out... it’s when I'm going low that I'm
more at risk of becoming unconscious. I quickly get some sugar in me. I think a lot of
people don'’t realize how serious it really is when this happens.” [ Anna, White, 19,
Sophomore]
Also, Sydney stated how urgent addressing low blood glucose levels are to her and

provided an example of a hypoglycemic episode she experienced:
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“Low blood sugars, oh my gosh, like I have to do something right now because obviously
it’s gonna keep going down. It feels like you 're about to pass out like your vision gets
blurry and then you slowly can’t hear anything. I have set my range to 90 instead of 70 in
my Dexcom app to catch my lows sooner.” [Sydney, White, 20, Junior]

Another participant, Breonna, discussed how quickly she typically responds to her low
blood sugar through eating food:

“If my blood sugar does bottom out, I'm gonna eat everything I can (laughs) because you

gotta get your blood sugar up quick. I'm finna eat! I (laughs) have a problem with

overstuffing myself.” [Breonna, Black, 21, Senior]

Breonna reported that she is quick to respond to her low blood sugars; however, she
admitted that overeating is a challenge for her. Another participant, Patrick, noted, “The trick is
not to like overeat because that just springs you right up. I call it rollercoasting because you go
right down through in range, and then you hit low, and then you eat too much, and you go right
back up through range and become high. You do that all day.” [Patrick, White, 21, Junior] This
subtheme illustrates how proactive some college students with T1DM are about addressing their
hypoglycemic episodes. However, their symptom management can become impacted in a
negative way if they are unable to appropriately address their hypoglycemic episodes in an
effective way, without producing further complications.

Subtheme 2: Situational Responses to Address Hyperglycemia

This subtheme pertained to delayed responses to resolve hyperglycemia based on what
caused their high blood glucose level to occur (i.e., symptom response). The response to reduce
hyperglycemia was delayed because the symptoms of hyperglycemia did not instantly impact

their daily activities. Participants also preferred to wait to determine what caused their blood
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glucose to increase to ensure they properly responded to their hyperglycemic episode. Overall,
participants responded to hyperglycemia in various ways, depending on the circumstances of the
cause.

Participants reported that they responded to hyperglycemia slowly if they did not
experience discomfort from their blood glucose level being too high. Therefore, some college
students with T1DM mentioned that they either wanted to let their blood glucose decrease on its
own or give their medical device time to lower their blood glucose. Allison shared that she
preferred to let her Omnipod lower her blood glucose first but would use her insulin syringe if
the insulin from her pod was working too slowly:

“I sometimes have to use a syringe if my blood sugar is way out of range because my

Omnipod administers insulin slowly over time and if ['m really high...350, 400, and I feel

like crap, I'll pause the insulin that’s being administered on my pump, and just

administer the rest of the correction that my pump is suggesting via syringe.”” [ Allison,

White, 20, Sophomore]

Other participants also expressed that they relied on their insulin pump to lower their
blood sugar and played the ‘waiting game’ to see if their blood sugar would decrease over time.
John shared his reliance on his insulin pump to lower his high blood glucose and to patiently
wait until his blood glucose lowered, “Ifit’s high, there’s only one thing you can do is just put
the high blood sugar in your pump and just wait for it to come down so that you're not giving
yourself too much insulin at one time.” [John, White, 23, Senior]

Hannah self-administered insulin and waited for her blood glucose to lower, “I’ll take
more insulin until it like goes down. It’s really a waiting game. Which sucks, but it is how it is.”

[Hannah, White, 21, Senior] Illustrative quotes in this subtheme revealed that some college
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students with T1DM waited to treat their highs, but also experienced issues with responding to
hyperglycemia, which is why it is necessary to have an insulin syringe in possession. Medical
devices, an insulin syringe, and patience seemed to be some college students with T1IDM
response to address hyperglycemia for symptom management.

Research Question 3

RQ 3: What factors impact T1DM self-care behaviors for disease and symptom management
among full-time undergraduate college students with TIDM?

The third research question assessed factors that impacted T1DM self-care behaviors for
disease and symptom management among full-time undergraduate college students with TIDM,
which aligned with the theoretical construct, factors affecting self-care. Two themes were
created to represent factors that impacted participants’ lived experiences engaging in TIDM self-
care behaviors for disease and symptom management. Themes were categorized into barriers and
facilitators. The two themes for this research question consist of: 1) Barriers for Disease and
Symptom Management and 2) Facilitators for Disease and Symptom Management. Generated
subthemes for barriers described what participants believed negatively impacted their ability to
engage in T1DM self-care behaviors for disease and symptom management. Subthemes
categorized as facilitators described what participants believed positively impacted their ability
to engage in TIDM self-care behaviors for disease and symptom management. Table 4.5
includes the subtheme name, subtheme definition, and illustrative quote for each subtheme

associated with Research Question 3.
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Table 4.5

Theoretical constructs and concepts aligned with emerging subthemes, subtheme definitions, and illustrative quotes for RQ 3

Factors
Affecting Self-
Care Behaviors

Subtheme Definition

Illustrative Quote

Motivation Diabetes Burnout

(Barrier)

Habits College Lifestyle
(Barrier)

Mental health exhaustion from
having to manage T1DM

Difficulty managing T1DM due to
the college lifestyle such as
challenges adjusting from high
school to college and having a busy
class schedule consisting of a
heavier course load

Matt: Sort of like dealing with this
illness for so long, I just kind of got
sick of it. Um, there were points
where I would like not be bolusing
right before I was eating. I was just
like, I can correct my high later.
Just very negligent with my care
because it’s just a lot to handle,
especially after all those years of
doing the same things every day.

Ellen: Another big transition was
also just like the lack of structure
um that comes with like the change
from high school to college. Um, so
like with high school, I had like the
same schedule every single day.
Um and with college, it’s different
every day, and like, you might have
like some classes that like, for
example, I have like labs that are
like 3 to 4 hours like it’s just a lot
different, and it um kind of varies
day to day. Um, so taking care of
blood sugar, and like keeping track
of how I was feeling, and that kind
of stuff is definitely like a big
learning curve.

177



Access to Care
(Barrier)

Difficulty Receiving Medical Supplies

Challenges with receiving medical
supplies from suppliers, providers,
and from home as a college student

Anna: The people who send me my
CGM and pump supplies. I don’t
want to say they re awful, but
they’re kind of awful (laughs).

They re really bad at getting
deliveries out on time, which isn’t a
problem for my pump supplies.
However, it is a problem for my
sensors because with Dexcom you
can only use it for 10 days, and
then it shuts off. So, I have to have
a new one every 10 days, which is a
problem when they keep getting the
deliveries in late, and then I have 2
— 3 days to finger stick myself,
which is a lot more inconvenient
and a lot less um accurate of
keeping track of where my blood
sugar is going. It gets really
frustrating to have to deal with
these people every 2 months to get
my supplies, and they never come
in on time. That probably inhibits
me the most.

Access to Care
(Barrier)

Insurance Limitations

Concerns with insurance limitations
on ordering supplies, seeking
medical care from provider as an out
of state student, and expensive
medical supplies

Rosie: It’s not like a pill, where ['m
Just taking exactly one every day. It
varies so much. And even if I try to
give myself room when I’'m seeing
the doctor, and I'm like, hey, can
you prescribe me, you know? Say I
take the same amount of units of
insulin a day, half the time it’s like,
oh, actually that wasn’t enough.
You know a vial went bad or you
know something went wrong, and
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Experience and
Skill
(Facilitator)

Support from
Others
(Facilitator)

Support from
Others
(Facilitators)

Years of Experience

Tangible Support with Supplies

Emotional Support for Disease and Symptom
Management

Managing T1DM as a full-time
college student did not seem as
overwhelming since participants
lived with TIDM for years and had
experience managing prior to
college

Support to aid with TIDM disease
and symptom management by
receiving and offering medical
supplies within the diabetes
community when supplies are
defected, limited, or late to arrive

Empathy and social support
provided by friends, family, and
members of the diabetes community

insurance companies are just so uh
inflexible about it.

James: Hmm, it could be interesting
at times. Uh, I definitely think there
could be a learning curve if you are
more newly diagnosed uh coming
into college. Fortunately, I was
diagnosed 11 years ago. So, I had
um a pretty good grasp on how
diabetes works and what to do
before I got here.

Breonna: Um, I would say my
support system, though, as far as
like friends, as far as College
Diabetes Network like that’s a
really big help for me. Um,
sometimes my pump supplies or my
insulin doesn’t come in on time, so
I can ask them for help. I'll give
them a vial and they’ll give me a
vial when they get it back, you
know, and vice versa. So, that’s
very helpful in that aspect.

Joe: I attended a meeting um my
freshmen year with the diabetes
group on campus. It was like a
really great experience for me
because I guess I’'ve never really
had um the experience of like being
in a room with like 15 other people
who had Type I Diabetes. We were
all just like discussing how it sucks.
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Support from
Others
(Facilitators)

Access to Care
(Facilitator)

Informational Support for Disease
Management

Technology Assistance for Disease and

Symptom Management

Information (e.g., send alerts about
blood glucose changing, advice on
managing T1DM) offered by family,
friends, romantic partner, and
diabetes community to assist with
T1DM disease management

Support from medical devices and
mobile apps to assist with detecting
and interpreting blood glucose
changes for TIDM disease and
Ssymptom management

The group was actually a great way
to find out like strategies for
actually dealing with problems and
problems you might encounter.

Rosie: My dad has access to my
numbers through the sharing
feature in the Dexcom app. So, if
it’s the middle of the night, my
blood sugar is going low, and it’s
not coming up, then he’ll call me
because occasionally I do sleep
through it or like kind of half wake
up and not really cognizant. It’s
very helpful because sometimes [
wake up, but I have had times
where like I almost slept through a
nighttime low and my dad called
me but I didn’t answer so he
eventually called the police and
they knocked on the door to wake
me up...which was scary.

Allison: I like the Dexcom Clarity
app. It’s an app that tracks patterns
on the um Dexcom and I like to
look at it [blood sugar trends]
every few days, maybe weekly, and
Jjust check my patterns and see if
there’s anything I can fix [T1DM
self-care behaviors].
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Theme 1: Barriers for Disease and Symptom Management

This theme involved barriers that negatively impacted participants’ ability to engage in
T1DM self-care behaviors necessary for disease and symptom management. The first theme,
Barriers for Disease and Symptom management included four subthemes: 1) Diabetes Burnout,
2) College Lifestyle, 3) Difficulty Receiving Medical Supplies, and 4) Insurance Limitations.
Subtheme 1: Diabetes Burnout

The first subtheme for barriers to TIDM disease and symptom management was Diabetes
Burnout. Participants mentioned that they were sometimes too exhausted to engage in T1DM
self-care behaviors and their mental health was negatively impacted due to the exhaustion of
living with TIDM. This subtheme aligned with the concept motivation to describe the construct
factors affecting self-care since participants’ motivation was diminished when they experienced
exhaustion from living with T1DM as a full-time college student. For example, Rosie stated,

“Having it [TIDM] for a reasonably long while can definitely get burnt out to the point

where I should be thinking about things to do that will help me manage. I'm just like 1

don’t want to do this... gets very, very exhausting...like my blood sugar is bad, but I don’t

really have the mental capacity to think about why, which is a barrier to taking care of
my diabetes.” [Rosie, White, 21, Senior]

Rosie experienced mental health exhaustion from having diabetes, but also her mental
health impacted her ability to remain consistent with her management. Another participant, Seth,
described a specific example of how living with T1DM for years and his subsequent mental
health concerns impacted his ability to engage in T1DM self-care behaviors. Seth understood the
importance of checking his blood glucose trends yet was not able to fully focus on managing

TIDM,
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“Diabetes is something you live with all the time. I know I need to focus on my blood
sugar trends. But I can end up not checking the report [blood sugar trends] for 14 days,
and I can’t see that I've been high after lunch every day. I'm at that point where I’'m not
even thinking about it [T1DM] until I decide, oh, wait a minute! (laughs) I'm a diabetic 1
should probably be thinking about this (laughs).” [Seth, White, 19, Sophomore]
Additionally, Hannah, who lived with TIDM for two years also described her exhaustion
with trying to manage T1DM as a full-time college student. Hannah stated,
“Everything affects your blood sugar. Some days you wake up, and your blood sugar is
completely different. It’s like a different disease every day. Especially when you haven’t
been diagnosed for your entire life. It’s really difficult to adapt being diagnosed part way
through college. It becomes part of your identity in a way.” [Hannah, White, 21, Senior]
Hannah provided descriptive details of the constant effort she must endure to manage
T1DM, while being newly diagnosed as a full-time college student. The illustrative quotes in this
subtheme revealed that some college students with TIDM experienced diabetes burnout,
including both college students who lived with TIDM for years and those that were newly
diagnosed. Diabetes burnout can be a barrier for T1DM disease and symptom management as
some college students with TIDM described the exhaustion they experience, and how it
impacted their ability to want to engage in TIDM self-care behaviors.
Subtheme 2: College Lifestyle
The second subtheme for barriers, College Lifestyle consisted of college students with
T1DM enduring challenges with transitioning from high school to college and having a busy
class schedule. Most participants mentioned that they faced problems adjusting to an

unstructured (e.g., freedom and flexibility) and busy (e.g., heavier course load) schedule as a
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college student versus as a high school student. Participants mentioned that their unstructured
and busy schedule impacted their ability to engage in T1DM self-care behaviors. This subtheme
aligned with the concept habits to describe the construct factors affecting self-care.
Samantha experienced challenges adjusting to college and managing T1DM:
“...the biggest thing has just been learning how to incorporate lifestyle changes from
back home to college. My endocrinologist wants me to work out more just to stabilize my
blood sugars...it’s hard to figure out how to work out between classes, and then also to
make sure I'm not going low after working out was probably the biggest adjustment.”
[Samantha, White, 21, Junior]
Another participant, Cole, also shared his challenges with managing diabetes as a full-time
college student compared to high school,
“Living with type one diabetes as a college student comes with many challenges, different
than high school. In high school, it [diabetes] was so much easier to manage because my
workload was different. My whole social dynamic was different. In college, I tackle a
whole lot of other things...sometimes it [diabetes] gets put behind. I don’t want it to...it’s
certainly harder to manage in college.” [Cole, White, 18, Freshmen]
Sally provided descriptive details about the challenges she experienced with managing
T1DM when her high school schedule was not the same as her college schedule:
“...readjusting my schedule after living the same way for 12 years in the public school
system was a big change to completely rework how much insulin I got through the
day...you’re on your own and making different decisions... there’s times where like if I'm
super busy, even though it [diabetes] should never take the back burner, sometimes it

does.” [Sally, White, 20, Junior]
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Sally reflected on how her ability to manage T1DM changed when she was no longer a
dependent high school student and became an independent college student. Some college
students with T1DM realized that they had more freedom and flexibility to make decisions;
however, they needed additional support on creating a structured schedule that included when to
engage in T1DM self-care behaviors. Illustrative quotes for this subtheme show that some
college students with T1DM have challenges with engaging in T1DM self-care behaviors
necessary for disease and symptom management due to adjusting from high school to college,
and their busy schedule consisting of a heavy course load.

Subtheme 3: Difficulty Receiving Medical Supplies

The third subtheme for barriers, Difficulty Receiving Medical Supplies pertained to
college students with TIDM experiencing issues related to obtaining their medical supplies from
their permanent home address, provider, and medical suppliers. Challenges with receiving
medical supplies was a barrier for some out of state college students with T1DM such as long-
distance access to supplies, limited insulin prescription during the health care transition, and
delayed or improperly mailed supplies. Some participants had difficulty receiving their medical
supplies at their temporary dorm address. This subtheme aligned with the concept, access to care
to describe the construct factors affecting self-care.

Some college students with T1DM had their parents mail their supplies to avoid changing
their address. An out of state student, Thomas, mentioned his parents mailed all his medical
supplies; however, he had to adjust his TIDM self-care behaviors due to limited access to his
medical device (i.e., insulin pump), “I’'ve run into problems with, I get all my supplies sent home,

my insulin pump and my uh CGM and stuff. So, there’s been times where I’ve run out of insulin
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pumps here and I’ve had to switch over to a Lantus shot which is long-acting insulin and that
sometimes can impact school and social life.” [Thomas, White, 21, Senior]

Participants also reported delays in receiving their medical supplies from suppliers. Seth
was another student who lived far from home and shared how he had to wait at least six months
to receive a new insulin pump and decided to borrow an insulin pump until his arrived:

“I went to process a new one [insulin pump] but was told that I needed to meet with the

endocrinologist...my hometown is on the other side of the country, so I had to schedule a

virtual appointment, three to four months later...that was the first one available...it’s

about a six-month process to ugh get the device that helps me....I had to borrow an
insulin pump from someone who had an extra one until my new one comes in.” [Seth,

White, 19, Sophomore]

Matt had access to his medical supplies; however, his suppliers would sometimes not
mail his medical equipment on time. Below, he shares how he had to adjust his TIDM self-care
behaviors due to not receiving his CGM sensors (i.e., connects to medical device to monitor
blood glucose levels throughout the day) on time from his medical supplier:

“...due to um supply chain issues and with my insurance that I haven’t been able to get

CGM supplies, reverting back to finger sticks after being on a system like that can be a

little bit difficult. I have had to like rely on my senses [ability to feel changes in blood

sugar] a little bit more, even though I have like access to a bunch of technologies, I can’t
really get to it.” [Matt, White, 20, Sophomore]
Matt had to rely on his physiological senses to detect changes in his blood glucose levels due to
having delayed access to his CGM (i.e., continuous glucose monitor), which is a medical device

that can provide prompt alerts about changes in his blood glucose. Additionally, some college
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students with T1DM experienced a delay in obtaining their insulin when they transitioned from a
pediatric to an adult endocrinologist because they did not have a provider to prescribe insulin.
Breonna described an example of how difficult it was to renew her insulin prescription after she
transitioned from seeing her pediatric endocrinologist to an adult endocrinologist:

“My pharmacy was saying that I was out of prescriptions that you’ll have to contact your
doctor. Had I known that I would have probably made efforts to either get that
prescription filled again before leaving my pediatrician, or like getting a new one
[provider] quicker than what I did or had the pediatrician to prescribe extra insulin until
I was assigned a new provider.” [Breonna, Black, 21, Senior]

Additionally, some college students with TIDM reported issues with receiving their
medical supplies to their dorm. Austin admitted that he accidentally listed an inaccurate mailing
address for his medical supplies to be sent to his temporary mailing address located in the town
of his university:

“...honestly (laughs) my supplies always got sent directly to our house [hometown

address] ... figuring out my new shipping address here [college location] was awful
because my college has its own unique zip code, and I didn’t know that (laughs) until [
looked it up. I was sending stuff to my actual dorm address instead of the mail room, that
was a mess.”” [ Austin, White, 21, Junior]

The illustrative quotes in this subtheme revealed that some college students with T1DM
endured barriers with receiving their medical supplies from their hometown address, provider,
and medical suppliers and challenges receiving their medical supplies at their temporary
dormitory address, which impacted their ability to properly engage in T1DM self-care behaviors

for disease and symptom management.
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Subtheme 4: Insurance Limitations
The fourth subtheme for barriers, Insurance Limitations consisted of college students
with TIDM concerned about the limits placed on how many medical supplies (e.g., Dexcom
sensors) could be ordered, current expenses of their medical supplies, and access to their
provider as an out of state student. Insurance Limitations aligned with the concept access to care
to describe the construct factors affecting self-care. Participants expressed problems ordering
their medical supplies, concerns about their medical supply expenses, and seeking medical care.
Samantha mentioned her concerns ordering medical supplies from Dexcom due to only
being allowed to order an exact three months of medical supplies of Dexcom sensors:
“Dexcom [the company] is really difficult, they only send you what you need for three
months, like no extras, which is really annoying because when you have like a product go
wrong, you have to like contact them, and they’ll send you a new one [sensor] but you
have to send back your broken one first in order to receive the new one.” [Samantha,
White, 21, Junior]
Similarly, Anna was worried about running out of medical supplies and frustrated about
the cost of her insulin,
“Insurance controls a lot of what I can get and how I can get it. There’s been a lot of
issues with getting my insulin at an affordable price. The whole supply management is
Jjust really a frustrating situation. I worry if I can get my insulin on time and my CGMs. 1
can’t get my insulin until it’s at a certain price, because I'm not going to pay $600 to
have a vial for like a month.” [ Anna, White, 20, Sophomore]
Breonna was also constantly concerned about the cost of her medical supplies, “Now with the

pump supplies, that’s another thing. That actually takes a lot of money. If they could drop that
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patent and make insulin more affordable, I would worry less. That’s really like on my mind a
lot.” [Breonna, Black, 21, Senior]

Some out of state students with T1DM were dissatisfied with insurance limitations
related to being denied access to seek medical care where their university was located. For
example, Rosie shared that her insurance did not allow her to see a provider where she attended
school,

“My provider is only licensed in that state, and my insurance doesn’t cover anyone down
here. I can only see them [provider back home] during summer break and winter break,
that makes it much harder to touch base when I'm having an active issue...for a while,
felt like I was completely on my own.” [Rosie, White, 21, Senior]

Rosie’s inability to see a provider locally is problematic for TIDM management because
she could only see her provider two times a year and had difficulty seeking medical advice when
she was concerned about her health. College students with TIDM were concerned about
limitations of their insurance related to ordering medical supplies, worried about the cost of their
medical supplies, and frustrated with the inability to see local providers based on their insurance.
[llustrative quotes from participants show that these factors impacted their ability to engage in
T1DM self-care behaviors for disease and symptom management.

Theme 2: Facilitators for Disease and Symptom Management

This theme involved positive factors that enabled participants to engage in TIDM self-
care behaviors necessary for disease and symptom management. The second theme, Facilitators
for Disease and Symptom Management included five subthemes: 1) Years of Experience, 2)

Tangible Support with Supplies, 3) Emotional Support for Disease and Symptom Management,
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4) Informational Support for Disease Management, and 5) Technology Assistance for Disease
and Symptom Management.
Subtheme 1: Years of Experience

The first subtheme for facilitators, Years of Experience pertained to college students with
T1DM living with TIDM for years, which enabled them to feel confident managing T1DM as a
full-time student. Living with a chronic health condition such as TIDM can be difficult;
however, participants noted that living with TIDM for years was helpful because they had
experience managing prior to college. This subtheme illustrates the concept, experience and skill
and describes the construct factors affecting self-care as a facilitator.

Some participants admitted that managing T1DM as a college student was feasible
because they had T1DM for years. Related, some college students with T1DM also noted that
managing T1DM as a full-time student would have been challenging if they were newly
diagnosed. Liza reported:

“I think if I hadn’t been diagnosed in the second grade then it would be a lot harder for

me especially now being on my own and far from home. It sucks that I was so young, like

that’s sad, I guess. But I feel like it’s helped me out a lot. I don’t think I would be very
confident in taking care of myself if  was diagnosed five years ago instead of twelve.”

[Liza, White, 19, Sophomore]

Some college students with T1DM shared specific T1DM self-care behaviors they felt
confident engaging in because they performed these T1DM self-care behaviors for years. Ashton
mentioned he was comfortable detecting changes in his blood sugar, “I’'ve had type one for so
long that I can instantly recognize when my blood sugar is low or when my blood sugar is high.”

[Ashton, Asian, 18, Freshmen]
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Participants were also confident in managing T1DM when arriving to college due to living with
T1DM for years and from their parents encouraging self-sufficiency with independently
performing T1DM self-care behaviors in high school. Matt expressed confidence in his ability to
manage as a full-time college student because he was diagnosed at a young age and practiced
T1DM self-care behaviors independently in high school. Matt shared:

“I'was already pretty self-sufficient, my parents had started to ween me off their support

to the point where I was like counting my own carbs, changing my own pump sites. |

know that it can definitely be pretty jarring for somebody who is sort of new. I think I'd

consider myself sort of a veteran at this point.” [Matt, White, 20, Sophomore]

Matt’s statement revealed that he has lived with TIDM for years; however, it was also
helpful to have his parents teach him to independently care for himself prior to college. Some
college students with T1DM were confident managing T1DM independently as a full-time
college student due to the extended length of years living with diabetes and independently
performing T1DM self-care behaviors prior to college. Illustrative quotes from participants show
that living with diabetes for years can be helpful for detecting changes in blood glucose levels,
interpreting blood glucose level trends, and managing their condition overall as full-time college
students.

Subtheme 2: Tangible Support with Supplies

The second subtheme for facilitators, Tangible Support with Supplies consisted of college
students with T1DM exchanging medical supplies with other college students with T1DM who
needed to borrow medical supplies for disease management. Tangible support was defined as
sharing medical supplies and was a prominent tool for assisting participants with T1DM

management due to the delay, malfunctions, and expenses of medical supplies causing supplies
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to be borrowed in the diabetes community. This subtheme describes the concept support from
others to explain the construct factors affecting self-care as a facilitator.

Most college students with T1DM received tangible support from other college students
in the diabetes community through communicating via GroupMe (i.e., a messaging service that
enables group and private conversations). GroupMe members consisted of college students with
T1DM who attended the same university or universities in proximity, where college students
moderated the group discussions. Maggie shared,

“I’'m in the College Diabetes Network Group Me. They are always texting in there about,

‘does anyone have an extra Dexcom?’, or ‘I need syringes or something’, and people are

always willing to share. I'm never really stressed about my supplies.” [Maggie, White,

19, Sophomore]

Additionally, some college students mentioned that they had to borrow supplies because
their medical supplies were defective. One participant, Joe, shared a story about how an entire
box of Dexcom sensors malfunctioned and he had to meet with another student on campus to
borrow their sensor until his shipment arrived. Joe shared,

“I got a box of 3 sensors... the entire box had a manufacturing defect where like wouldn’t

stick. I couldn’t use any of them and I didn’t have any others. I went sensor less for a

couple of days and had to find someone on campus who was willing to give me one of

their sensors. I ended up waiting in the lobby of some dorm for like an hour.” [Joe,

White, 21, Senior]

Most college students with T1DM were able to borrow medical supplies during
emergency situations with others in the diabetes community at their university or nearby

universities. As Joe also noted,
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“I just have to rely on that network of people like if something does go wrong. And things
do go wrong like they say, it’s not a matter of like if, but when something goes wrong. |
would definitely not want to be a diabetic at the university, and not have those existing
connections.” [Joe, White, 21, Senior]

Statements from some college students with TIDM show that tangible support was
provided and received by the diabetes community on college campuses. Tangible support among
college students with TIDM was essential for disease and symptom management because
medical supplies became limited, defective, or delayed. Therefore, some college students with
T1DM believed tangible support from the diabetes community on their campus was a facilitator
for engaging in T1DM self-care behaviors for TIDM disease and symptom management.
Subtheme 3: Emotional Support for Disease and Symptom Management

The third subtheme for facilitators, Emotional Support for Disease and Symptom
Management pertained to receiving empathy from members in the diabetes community and
external social support from individuals who did not have TIDM such as family members and
friends. This subtheme aligns with the concept support from others to describe the theoretical
construct factors affecting self-care as a facilitator.

Participants reported receiving emotional support from the diabetes community such as
friends from diabetes camp. James found that it was helpful to seek emotional support from the
diabetes community that he has known since he was a child,

“I’ve kept in contact with some of the kids from diabetes camp for a long time. I started

going the year I was diagnosed, and just kept in contact with a lot of those people,

definitely having a support system is good. Your just like, dang, my blood sugar has been
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high all day ehhh I feel horrible, and they are like, yeah, been there, it sucks (laughs).”

[James, White, 21, Senior]

Some college students with T1DM also reported receiving emotional support from
friends who were diagnosed with TIDM. Anna expressed: “I have a great support system of like
diabetic friends who like help me out, and we all just kind of bond over the problems with
everything. It’s kind of nice to have that like support there to know that there are people who
understand exactly what you re going through.” [ Anna, White, 19, Sophomore] Participants also
received emotional support from family, where Allison shared, “My mom is super attentive to my
care, and encourages me to be independent, but she still is attentive like any mom should
be...she’ll give me a phone call every now and then to encourage me.” [ Allison, White, 20,
Sophomore]

Some college students with T1DM were able to recall thoughtful gestures that they
received from their friends who did not have diabetes. One participant, Sydney, shared a story
about one of her friends sitting with her during a hypoglycemic episode:

“I pulled an all-nighter. I wake up and I'm crashing, and my roommate wasn't there. |

knew my other friend stayed up and like was downstairs and so I texted her and was like,

hey, you here at the house? I could hear her running in the hallway. I'm going low, |
want someone here in case like something needs to happen. She sat with me, and it was
so sweet.” [Sydney, White, 20, Junior]

Sydney’s story depicted an act of kindness from one of her friends since she provided
emotional support to sit with her due to the uneasiness Sydney felt from experiencing a
hypoglycemic episode. Illustrative quotes above show that emotional support served as a

facilitator for engaging in T1DM self-care behaviors for disease and symptom management.
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Participants remained in contact with members of the diabetes community that they met at a
young age and received emotional support from family members and friends who did not have
T1DM. Some college students with T1DM were appreciative of the emotional support they
received from members of the diabetes community by relating on the struggles they experienced
with managing T1DM as a full-time student. Participants also received emotional support from
family members and friends who did not have TIDM by receiving routine well-being check ins
to see how they were feeling and managing T1DM. College students with T1DM believed that
emotional support was important for disease and symptom management as full-time students.
Subtheme 4: Informational Support for Disease Management

The fourth subtheme for facilitators, Informational Support for Disease Management
consisted of college students with TIDM receiving information for disease management from
family members, friends, romantic partners, and other college students with TIDM. Some
college students with TIDM reported receiving text messages or phone calls from family
members, friends, and their romantic partner to check their blood glucose. Participants also
received information on how to manage T1DM from other college students living with T1DM.
This subtheme aligns with the concept, support from others and describes the construct factors
affecting self-care.

Some participants mentioned that their family had access to monitoring their blood
glucose through a mobile app (i.e., Dexcom Follow). The mobile app simultaneously allows
users to view blood glucose levels; therefore, alerts pertaining to blood glucose level changes
were sent to users at the same time. Jessica shared:

“My mom and dad are followers who can track my blood sugar through their phone. So,

when I receive alerts, they do, too. My dad will either tell me or text me being like, ‘oh,
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you 're really high,” or ‘you're really low,’ and it’s like I know that.” [Jessica, Latinx, 20,

Junior]

Cooper also had parents who would call if they noticed his blood glucose decreased too
low, “I don’t wake up to lows very well and that can be concerning when I live 12 hours away
from home. My parents receive notifications, and they reach out as soon as they notice that I am
too low.” [Cooper, White, 22, Senior] Some participants also allowed their romantic partner to
have access to viewing their blood glucose. Malika reported,

“My boyfriend is actually connected to my CGM. So, if I'm above 200 or below 50 for

more than 30 minutes, he would actually say, ‘hey, do something about that!’ And that’s

kind of like something that motivates me to try a little bit harder to make sure

everything’s regulated. ” [Malika, Black, 22, Senior]

Some college students received informational support from other college students with
T1DM on how to manage T1DM as a full-time student. Anna, newly diagnosed with TIDM
during college, would seek advice from one of her friends in college who had T1DM for years.
Anna stated:

“I was diagnosed really late. One of my friends was diagnosed when he was 7, so he

knows a lot more than me about how to know when your blood sugar is gonna spike after

eating something or go too low from administering too much [insulin]. It’s really helpful

to have people around me who know what they are doing and who care about me enough

to make sure I'm doing what I'm supposed to.” [Anna, White, 19, Sophomore]

Ellen also shared that she reached out to other college students with T1DM who attended

her university when she did not know how to properly manage T1DM. Ellen mentioned:
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“Definitely having the diabetes community has been helpful with navigating little crises.

Like if I get into a situation where my blood sugar is doing weird stuff, I can text people

who are also like a college student, and probably experiencing a lot of the same things,

and be like, hey, is this normal? ” [Ellen, White, 20, Junior]

[lustrative quotes in this subtheme show some college students with TIDM receive
informational support for disease management through alerts about their blood glucose changing
and advice on how to manage, which were facilitators for engaging in T1DM self-care behaviors.
Subtheme 5: Technology Assistance for Disease and Symptom Management

The fifth subtheme for facilitators, Technology Assistance for Disease and Symptom
Management describes how technology, such as medical devices and mobile applications, is used
to detect and interpret changes in blood glucose levels. Some participants mentioned that
technology assisted with alerting them about changes in their blood glucose through their CGM
and mobile app. Some students also shared that they received weekly and monthly reports from
the Dexcom Clarity app that assisted with interpreting patterns in the changes of their blood
glucose. Overall, technology assistance was prominently discussed as a facilitator for disease and
symptom management among college students with TIDM. This subtheme aligns with the
concept access to care to describe the construct factors affecting self-care as a facilitator.

Most participants reported how helpful their medical device (e.g., CGM) was for
detecting changes in their blood glucose. One participant, Sydney, mentioned that she could
detect her highs after a few hours, but needed assistance from her CGM to alert her earlier:

“I’ll feel if my blood sugar has been high like for a couple of hours or so. But I can’t just

like tell you like, hm, I feel like my blood sugar just got to like 190. I can’t really feel

196



highs like that, but I can with lows, but Dexcom does all of it for me, really (laughs).”

[Sydney, White, 20, Junior]

Another participant, James, was appreciative of how fast his CGM provided notifications for
blood glucose changes, especially for hyperglycemia:

“The Dexcom for sure gives me alerts when...I'm going up or going down, uhh especially

at like a more rapid rate than usual. I can definitely feel when I'm low, that one’s always

been very clear to me, but high is a little bit...different. Um, I have to rely on frequent
peeing as a big indicator for high blood sugars, if I didn’t have a CGM.” [James, White,

21, Senior]

Some students also mentioned receiving technology assistance with interpreting changes
in their blood glucose. Malika reported using technology (e.g., mobile app) to identify when she
typically experienced hyperglycemia during the day. Malika used the Dexcom Clarity app to
analyze the patterns of her blood glucose but appreciated Dexcom sending weekly and monthly
insight reports to explain her blood glucose patterns. Malika stated:

“If I'm really like trying to pinpoint down where exactly my blood sugars are going high,

my monitor comes in really good for that because they have um like reports, maybe like 2

weeks, a week, 3 months type of thing. So, it shows you like, what are your trends at

certain times of the day.” [Malika, Black, 22, Senior]

Malika was aware that her blood glucose tended to be higher at night, “/ go high in the
nighttime. When do I need to cut that off [pump from administering insulin] because I wake up at
8 for instance, and um it’s like going to be too much if I input too much [insulin] and I'm going

to go low in the morning, and that’s not good either;” however, she wanted to seek a resolution
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for this problem without causing her to experience nocturnal hypoglycemia (i.e., a potential
cause of mortality while asleep) due to giving too much insulin.

Access to technology is extremely important, as one participant named Patrick noted:

“I believe that I could manage my blood sugar and keep it within a decent range without

a CGM, but that’s like uh I don’t know. I like to use analogies. That’d be like I feel
confident like a rock climber would feel confident climbing without ropes, like I'm an
experienced rock climber. I could probably climb without ropes but why would I (laughs)
if I have the opportunity to not, you know?” [Patrick, White, 18, Freshmen]

Patrick mentioned that he was confident with sustaining glycemic control; however, he
emphasized how essential it is to own a CGM, and that he would continue to use this helpful
medical device if he continued to have access to it. Therefore, technology is necessary for many
college students with TIDM to engage in disease and symptom management. Illustrative quotes
in this subtheme reveal that most college students with T1DM rely heavily on their CGM to
detect changes in their blood glucose and appreciate assistance with being able to interpret

patterns in their blood glucose due to reports from mobile apps such as Dexcom Clarity.
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CHAPTER 5

DISCUSSION
Research Question 1

RQ 1: What are the lived experiences engaging in T1DM self-care behaviors for disease
management among full-time undergraduate college students with T1DM?

Three theoretical constructs, self-care maintenance, self-care monitoring, and self-care
management, were explored in Research Question 1. Self-care maintenance, self-care
monitoring, and self-care management were used as a framework to understand the lived
experiences engaging in T1DM self-care behaviors for disease management among full-time
college students with TIDM. Data from interview transcripts were analyzed to determine themes
to describe T1DM disease management experiences among participants. Findings relevant to this
research question can assist with refining the theoretical constructs: self-care maintenance, self-
care monitoring, and self-care management to further explain and improve TIDM disease
management among college students with TIDM. Additionally, findings from this study can
assist researchers and practitioners on how to assist college students with TIDM disease
management.

Carry Supplies

Findings from this study revealed medical supplies and snacks were carried daily for
T1DM disease management among college students with TIDM. Medical supplies that were
carried daily by participants in this study consisted of insulin syringes, vials, glucagon, and CGM

sensors, which are highly encouraged to carry for medical purposes (Fokkert et al., 2019).
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Additionally, snacks such as candy (e.g., Skittles, gummies) and juices were carried daily by
participants in this study to maintain glycemic control in case their blood glucose decreased
walking to class, during an exam, or while driving. The findings from this study show that
T1DM self-care behaviors such as carrying medical supplies and snacks are examples of self-
care maintenance behaviors that are practiced daily when away from home to sustain glycemic
control among college students with T1DM. Previous research has explored carrying medical
supplies and snacks as a TIDM self-care behavior practiced by college students with T1DM to
remain prepared to address blood glucose concerns (Fredette et al., 2016). Similar findings from
Skedgell et al. 2021 study reported their participants (emerging adults, mean age of 19.6 years)
carried medical supplies (e.g., insulin, glucagon) and snacks (e.g., any carbohydrate) to prepare
for medical emergencies when away from home (Skedgell et al., 2021). Results from the
previous studies do not specifically mention if their participants left medical supplies or snacks
in their vehicle; however, surprising findings in this study revealed that college students with
T1DM left medical supplies (e.g., infusion set, insulin syringes) and snacks in their vehicle to
maintain glycemic control while driving.

Results from previous studies and this study highlight the importance of carrying medical
supplies and snacks to maintain glycemic control when away from home among college-age
individuals with TIDM (Fredette et al., 2016; Skedgell et al., 2021). However, limited studies
have reported if medical supplies and snacks are stored daily in vehicles as a self-care
maintenance behavior among college students with TIDM. It is important to have medical
supplies and snacks in a vehicle daily in case hypoglycemia occurs while driving since a low
blood glucose can impact the ability to drive and potentially lead to mortality (Battelino et al.,

2017). Therefore, health education specialists and endocrinologists should encourage college
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students with T1DM to store medical supplies and snacks in their vehicle daily for glycemic
control while driving. Future qualitative studies should explore daily (i.e., self-care
maintenance) T1DM self-care behaviors practiced by college students with T1DM to determine
if they store medical supplies and snacks in their vehicle and backpack for glycemic control.
Findings from future studies can provide researchers and practitioners with additional
information about the daily, self-care maintenance behaviors practiced for glycemic control and
medical emergencies (i.e., hypoglycemia) when away from home among college students with
T1DM to develop tailored interventions strategies for TIDM disease management for this
subpopulation such as receiving text message reminders to carry supplies (Huang et al., 2014).
Mindfulness of Nutritional Consumption

Results from this study showed that college students with T1DM engaged in several
T1DM behaviors related to nutritional consumption, which included daily reflection on food and
drink choices (i.e., self-care maintenance), alertness of nutritional effects on blood glucose levels
(i.e.., self-care monitoring), and adjustments to nutritional habits when blood glucose levels were
frequently out of range (i.e., self~-care management). The findings for this study suggest that
college students with TIDM remained cognizant about their nutritional consumption and
consumed unhealthy nutrition (e.g., chips, cake) in moderation but changed their dietary choices
to maintain glycemic control. A recent study examined the ability to maintain healthy eating
behaviors and change dietary consumption long-term among adolescents and emerging adults
(mean age of 21.6 years) with T1DM, where findings revealed that their participants were unable
to sustain adherence to eating healthy and adjusting nutritional consumption (AlBurno, Mercken,
et al., 2022). However, findings in this study indicated that college students with T1DM were

able to adjust their nutritional consumption long-term for better glycemic control. Previous
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studies also examined nutritional consumption among college-age individuals with TIDM and
reported eating disorder behaviors (Doyle et al., 2017; Keane et al., 2018; Luyckx et al., 2019);
however, participants in this study did not disclose having an eating disorder nor admitted to
engaging in eating disorder behaviors. Inconsistent findings with this study and previous studies
related to nutritional consumption among college students with T1DM warrants additional
research to explore daily nutritional habits and eating disorder behaviors among college students
with T1DM to improve TIDM disease management.

Findings from this study can be used to develop intervention strategies to improve
nutritional consumption behaviors related to self-care maintenance, self-care monitoring, and
self-care management behaviors among college students with T1DM. Participants in this study
reported remaining cognizant of daily nutritional consumption with healthy and unhealthy food,
monitoring how nutrition impacted their blood glucose, and altered food consumption were as
helpful techniques for TIDM disease management. Therefore, registered dieticians should be
available on college campuses and in clinical settings to provide educational courses on planning
daily meals that consist of mainly healthy items with unhealthy nutrition in moderation for
college students with TIDM (Fredette et al., 2016). Additionally, registered dieticians, health
education/diabetes care and education specialists, and endocrinologists should offer educational
trainings about monitoring how nutrition can impact blood glucose levels and suggest resources
on how to change dietary behavior to improve glycemic control (Cockroft et al., 2019). Although
findings from this study contribute to the literature about self-care maintenance, self-care
monitoring, and self-care management behaviors for nutritional consumption as a TIDM self-
care behavior for disease management among college students with T1DM, limited studies have

explored TIDM disease management using these constructs. Therefore, additional qualitative
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studies are needed to identify daily nutritional habits, monitoring behaviors of blood glucose
changes due to nutrition, and dietary adjustments to understand the processes of engaging in
T1DM self-care behaviors for disease management among college students with T1DM
(AlBurno, Mercken, et al., 2022; Swanson & Maltinsky, 2019).
Manual Insertion of Estimated Carbohydrates

Results from this study showed that most colleges students with T1DM estimated the
number of carbohydrates consumed and manually inserted an estimation of carbohydrates into
their medical device (e.g., insulin pump, Omnipod) as a daily T1DM self-care behavior (i.e., self-
care maintenance). Participants in this study estimated carbohydrates to be inserted in their
medical device based on the number of carbohydrates they planned to consume or did consume.
Actively inserting carbohydrates into medical devices such as an insulin pump or Omnipod prior
to or after meal consumptions is important (Saunders et al., 2019). An insulin pump or Omnipod
can determine how much insulin should be administered if carbohydrates are inserted into the
medical device (Sangave et al., 2019). However, participants in this study sometimes
experienced disruptions to their T1DM disease management because they guessed the number of
carbohydrates they planned to consume or did consume instead of inserting an accurate number
of carbohydrates into their medical device. Inaccurate insertions of carbohydrates into medical
devices can cause too much insulin or not enough insulin to be delivered; therefore, precise
values of carbohydrates should be inserted into the medical devices for appropriate insulin
administration for glycemic control (Alotaibi et al., 2020; Saunders et al., 2019).

Although findings in this study show that college students with T1DM manually insert
carbohydrate values into their medical devices, other findings from this study highlight the

importance of having the skills to properly count carbohydrates. Previous studies have explored
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carbohydrate counting skills among older adults and emerging adults with TIDM and found that
various age groups are not confident in appropriately counting carbohydrates (Brazeau et al.,
2013; Lancaster et al., 2010; Monaghan et al., 2015). Similar findings were found in this study
where college students with T1DM mentioned that they lacked confidence counting
carbohydrates. Therefore, educational courses offered by health education/diabetes care and
education specialists are needed on college campuses or in the clinical setting for college
students with T1DM to provide suggestions on how to accurately count carbohydrates for T1DM
disease management (De Bock et al., 2018). Utilization of a mobile application may also provide
guidance on how to increase confidence in carbohydrate counting among college-age individuals
with TIDM (Alfonsi et al., 2020). Additional research is warranted to determine carbohydrate
counting skills to enable precise carbohydrate values to be manually inserted in medical devices
among college students with TIDM for glycemic control (Sawyer et al., 2022).
Routine Checks of Blood Sugar

Most college students with T1DM in this study mentioned daily routine checks of their
blood glucose early in the morning, before and after meals, and prior to bed (i.e., self-care
maintenance). Participants in this study also checked their blood glucose trends (i.e., self-care
monitoring) using their CGM, cellphone, and mobile application to ensure they had glycemic
control. Findings from this study show that college students with T1DM sustained self-care
maintenance and self-care monitoring behavior regarding routine checks and monitoring trends
of blood glucose levels. Similar findings in Fredette et al. (2016) study support the frequency of
college students with T1DM checking their blood glucose as 5 — 10 times per day based on their

nutritional consumption, stress, illness, and physical activity (Fredette et al., 2016). However,
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Fredette et al. (2016) did not report findings about self-care monitoring behaviors such as
monitoring trends in their study such as this study.

Additionally, other studies found different findings related to checking blood glucose
levels in their participants who were college-age and young adults with TIDM (Celik et al.,
2015; Jeong et al., 2018). Findings from Celik et al. (2015) study reported college-age
individuals (mean age of 22.2 years) with TIDM did not check their blood glucose routinely
since they felt changes in their blood glucose or were afraid to see their blood glucose level
(Celik et al., 2015). Another study noted their participants (mean age of 26.5 years) delayed and
reduced the number of times they checked their blood glucose level to fit in with other friends
who had T1DM who did not check their blood glucose routinely (Jeong et al., 2018). Although
Fredette et al. (2016) had similar findings to the results in this study, the findings from other
studies show that self-care monitoring behaviors among college-age individuals are impacted
based on intrapersonal (i.e., independent beliefs about checking blood glucose) and interpersonal
factors (i.e., social circle with TIDM beliefs about checking blood glucose) (Abdoli et al., 2017;
Celik et al., 2015; Jeong et al., 2018). The results from this study explained college students with
T1DM checked and monitored their blood glucose levels routinely because visible access to their
numbers in range was motivating, but also a fun, competitive method of maintaining glycemic
control.

Additional research studies should further explore self-care maintenance and self-care
monitoring behaviors among college students with TIDM. Future studies should examine how
often college students with T1DM check their blood glucose levels throughout the day and
determine what motivates and discourages them to routinely check their blood glucose and

monitor blood glucose trends (van Beers et al., 2016). Examination of facilitators and barriers to
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checking and monitoring blood glucose levels routinely among college students with T1DM can
increase strategies endocrinologists and health education/diabetes care and education specialists
can use to encourage college students with T1DM to continually check and monitor their blood
glucose for glycemic control and reduce future concerns about disease disengagement of T1DM
self-care behaviors (O. Walsh et al., 2018). Communication about the complexities of engaging
in TIDM self-care maintenance and self-care monitoring behaviors routinely among college
students with T1DM and medical providers in-person and through online portals can mitigate
reduced engagement in T1DM self-care behaviors needed for TIDM disease management
(Beverly et al., 2016; Jackson et al., 2018). Therefore, additional research is warranted to explore
self-care maintenance and self-care monitoring behaviors among college students with TIDM
since limited studies have explored routinely checking blood glucose and monitoring blood
glucose trends using these constructs in this subpopulation to explain T1DM disease
management experiences (Fabris et al., 2019).
Insulin Administration and Insulin Rates

Findings from this study revealed daily engagement of insulin administration (i.e., self-
care maintenance) and adjustments to insulin rates (i.e., self-care management) practiced among
college students with TIDM. T1DM self-care behaviors such as daily insulin administration and
adjustments to insulin rates long-term are necessary for glycemic control (Zuberi et al., 2020).
Participants in this study planned insulin administration during their mealtimes and adjusted
insulin rates such as their basal and bolus insulin during their menstrual cycle, viral infections,
and physical activity. Previous research has found that college age (mean of 22.89 years)
individuals and college students with T1DM administered insulin as their TIDM self-care

behavior for glycemic control (Helgeson et al., 2018) (Ramchandani et al., 2019). However,
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limited studies have explored adjustments to insulin rates as a T1DM self-care behavior among
college students with TIDM such as findings from this study. Therefore, results from this study
contribute to the literature to show that college students with T1DM adjust their insulin rates and
explained why insulin rates were changed, which provides more in-depth details about self-care
management behaviors among this subpopulation.

Additional research is needed to explore if other college students with T1DM adjust their
insulin rates and if they have confidence in adjusting insulin rates as a T1DM self-care behavior
long-term to improve glycemic control (King et al., 2016). Adjusting insulin rates long-term is
important to sustain glycemic control since various factors can impact the ability to maintain
glycemic control such as menstrual cycles, physical activity, and viral infections (Rahman et al.,
2021). Menstrual cycles and viral infections typically cause hyperglycemia and physical activity
commonly causes hypoglycemia (Herranz et al., 2016; Jafar et al., 2016). Participants in this
study were appreciative of endocrinologists who adjusted their insulin rates by assigning
temporary basal rates in their medical devices to assist with reducing hyperglycemia and
hypoglycemia. The temporary basal rate feature in medical devices enable the ability to press a
button, and the device either reduces or increases insulin based on the circumstances (e.g.,
menstrual cycle, viral infection, physical activity) that could impact a blood glucose level
(Forlenza et al., 2019; Pillalamarri et al., 2018). Researchers should explore if endocrinologists
assign temporary basal rates for T1DM disease management for other college students with
T1DM, which literature supports this TIDM self-care management to be effective for glycemic
control (McAuley et al., 2016; Stone et al., 2018).

Previous suggestions that have been helpful for adolescents and college-age individuals

with T1DM include educational courses delivered at diabetes camps and information provided
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by a multidisciplinary medical team about sustaining insulin administration and adjusting insulin
rates, which may also be sufficient for improving self-care management behaviors among
college students with TIDM (La Banca et al., 2020; La Banca et al., 2022; Louch et al., 2013).
College students with T1DM need continuous support with self-care management behaviors
such as adjusting insulin rates due to having a hectic schedule and experiencing factors that
impact their ability to maintain glycemic control (e.g., menstrual cycle, viral infection) by factors
beyond their control (Urakami et al., 2016). Therefore, health education/diabetes care and
education specialists and endocrinologists should continue to periodically communicate about
how to adjust insulin rates among college students with TIDM to sustain self-care management
behaviors (Perry, James, Steinbeck, et al., 2017). Future studies should further examine self-care
management behaviors among college students with T1DM to understand when and why insulin
rates are changed to support this subpopulation when engaging in T1DM self-care behaviors for
disease management (La Banca et al., 2020).
Technology Used to Record Self-Care Behaviors

Results from this study revealed that college students with TIDM used technology to
record their self-care behaviors such as nutritional consumption, insulin administration, and
physical activity. Participants in this study engaged in self-care monitoring behaviors by using
the activity mode feature in their insulin pump settings to record their self-care behaviors by
pressing a button to indicate what type of food was consumed, when and how much insulin was
administered, and when they engaged in physical activity. Activity mode in the settings of a
medical device stores T1DM self-care behaviors, which allows individuals with T1DM to
monitor self-care behaviors using technology instead of writing down their TIDM self-care

behaviors through paper format (Elbarbary & Ismail, 2022). It is essential to record engagement
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in TIDM self-care behaviors for disease management (Plevinsky et al., 2016). Maintaining a
record of TIDM self-care behaviors can assist with glycemic control because storing information
about T1DM self-care behaviors can encourage mindfulness of nutritional consumption, reduce
the chance of forgetting to administer insulin, and keep track of physical activity (Nevo-Shenker
et al., 2020). Therefore, using technology to record self-care behaviors is an important element
of self-care monitoring related to TIDM disease management (Hermanns et al., 2022).

Previous research has focused on describing self-care monitoring behaviors as checking
blood glucose levels throughout the day and writing down blood glucose levels (Agarwal et al.,
2021). However, findings from this study revealed that college students with TIDM utilized a
modern way to record their self-care behaviors using technology. Findings from Brazeau et al.
(2013) showed adults (mean age 42.7 years) with TIDM used the activity mode feature to
analyze recorded nutritional consumptions for the previous 72 hours (Brazeau et al., 2013).
Similar results from this study revealed that college students with T1DM recorded their
nutritional consumption in activity mode, which was helpful for identifying nutritious items that
decreased or increased their glycemic control. Another study consisted of a systematic review
that included participants (adolescents, young adults, and older adults diagnosed with T1DM)
who used diabetes technology such as an insulin pump with a closed loop system (i.e.,
automatically dispenses insulin based on the blood glucose level) for recording engagement in
physical activity and monitoring blood glucose levels during physical activity to reduce
hypoglycemia (Zaharieva et al., 2020). Although participants in the systematic review conducted
by Zaharieva et al. (2020) with T1DM used technology for self-care monitoring behaviors such
as recording physical activity and tracking blood glucose trends during engagement in physical

activity, their findings did not indicate if these self-monitoring behaviors occurred among college
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students with T1DM (Zaharieva et al., 2020). Limited studies have offered details about self-care
monitoring behaviors such as using technology to record self-care behaviors for TIDM disease
management among college students with T1DM; therefore, findings from this study contribute
to the literature.

Results from this study explained how self-care monitoring behaviors related to T1DM
disease management involved recording and monitoring T1DM self-care behaviors using
technology versus writing T1DM self-care behaviors through paper format, which means the
definition of self~monitoring for TIDM disease management has evolved due to modern
technology. Modern technology enables easy access to record and monitor self-care behaviors
such as nutritional consumption, insulin administration, and physical activity; however, limited
studies have explored this method of self-care monitoring behaviors among college students with
TI1DM (Roze et al., 2021). Data stored in the medical device from recording and monitoring
T1DM self-care behaviors are helpful for college students and endocrinologists to have access to
see and understand behavioral patterns and blood glucose trends among college students with
T1DM, which can assist with tailoring treatment plans to sustain glycemic control (Franklin,
2016; Glennie et al., 2022). Future studies should explore if and how other college students with
T1DM record their TIDM self-care behaviors (Beck et al., 2019; Sun et al., 2018). Potential
findings from future studies can assist health education/diabetes care and education specialists
with educating college students with T1DM on the importance of recording and monitoring
T1DM self-care behaviors and how to assist this subpopulation with their self-care monitoring

behaviors as full-time students (Majumder et al., 2017; Michaud et al., 2018).
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Engagement in Physical Activity

Physical activity is an important T1DM self-care behavior recommended for T1DM
disease management (Bird & Hawley, 2017). Findings from this study revealed that college
students with T1DM engaged in physical activity daily (i.e., self-care maintenance) and adjusted
their physical activity depending on their blood glucose level (i.e., self-care management).
Therefore, physical activity should be performed daily (i.e., self-care maintenance) for glycemic
control; however, adjustments to the intensity and frequency of exercising (i.e., self-care
management) should be made to sustain glycemic control and to reduce hypoglycemic episodes
(Nevo-Shenker et al., 2020). Participants in this study primarily engaged in daily physical
activity such as walking and bicycling to class and joining recreational sports at their university
for glycemic control. One previous study among individuals ages 13 to 84 (i.e., mean age of 42.1
years) with T1DM engaged in indoor physical activities for glycemic control (Colberg et al.,
2021). However, different findings were present in this study where college students with T1DM
preferred outdoor activities such as walking to class, riding their bicycle, and outdoor
recreational sports (e.g., tennis) as their T1DM self-care behavior for physical activity. Limited
studies exist that explain self-care maintenance behaviors related to engagement in physical
activity among college students with T1DM; therefore, findings from this study contribute to the
literature.

Additionally, findings from this study contribute to the literature by providing self-care
management behaviors related to engagement in physical activity among college students with
T1DM. Previous research has been conducted with young adults (mean age 25.4 years) with
T1DM who reported engagement in physical activity was challenging since the participants in

this study had feared experiencing hypoglycemia during or after a workout (Mullan et al., 2020).
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However, findings were different in this study where participants in this study understood the
potential risks of their blood glucose level being impacted by their physical activity; therefore,
participants in this study decided to engage in physical activity that was less intense such as
taking brisk walks. Walking to class or taking walking breaks around campus was helpful for
glycemic control among participants in this study, especially if their blood glucose was too low
to engage in highly intensive workouts in the gym. Previous studies have reported the
importance of physical activity and potential effects physical activity may have on blood glucose
levels (Aljawarneh et al., 2019; Quirk et al., 2014). However, limited studies have explored self-
care management (i.e., adjustments to intensity of physical activity) behaviors related to
engagement in physical activity among college students with T1DM, which would be helpful to
conduct to improve glycemic control and reduce hypoglycemia (Cigrovski Berkovi¢ et al., 2021;
Colberg et al., 2016).

Although participants in this study practiced self-care maintenance and self-care
management behaviors related to engagement in physical activity for TIDM disease
management, findings from other studies show that this subpopulation needs additional support
with their physical activity (Aljawarneh et al., 2019; Cigrovski Berkovi¢ et al., 2021; Colberg et
al., 2021; Colberg et al., 2016). Additional support for engagement in physical activity can be
offered to college students with T1DM using a mobile application (Shetty et al., 2021). One
recent study incorporated an intervention for adolescents (mean age 17.7 years) with TIDM
where participants in their study used a mobile application that provided exercise guidelines and
advice such as how much carbohydrates should be consumed prior and during their workout,
which increased knowledge and confidence to exercise (Shetty et al., 2021). However, additional

strategies are needed to assist with glycemic control prior to and after physical activity (Saylor &
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Calamaro, 2016). Previous research conducted by Roberts et al. (2016) showed that 16% of
participants in their study who were adolescents (mean age 14.2 years) with T1DM did not
modify their insulin prior to engaging in physical activity, which is dangerous because
simultaneous engagement of physical activity and insulin administration can lead to
hypoglycemia or instant mortality (Bird & Hawley, 2017; Nevo-Shenker et al., 2020; Roberts et
al., 2017). Previous research for self-care management related to physical activity were
conducted for various age groups instead of college students with T1DM; therefore, additional
studies should explore self-care management among college students with T1DM such as
adjustments to insulin rates and amount of carbohydrates consumed prior to, during, and after
exercising for glycemic control. Additional studies are warranted to explore engagement in
physical activity among college students with TIDM, where findings can be used for health
education/diabetes care and education specialists and exercise physiologists to create educational
material on how to engage in physical activity safely and adjust self-care management for
glycemic control (Fried et al., 2021).
Change Pump/Pod Sites

Findings from this study revealed that college students with T1DM engaged in self-care
management such as changing their insulin pump and pod site locations to reduce insulin
resistance. Insulin resistance can occur from developed scar tissue due to repetitive insertions of
a medical device in the same location (Barbosa et al., 2016). Insulin resistance is disruptive for
T1DM disease management because the body is unable to properly absorb insulin as needed
(Donga et al., 2015). Scar tissue can cause insulin to be less effective and increase the risk of
infection (Buckner et al., 2021). Poor glycemic control can occur if insulin is not effectively

absorbed and if an individual obtains an infection (Kaul et al., 2015). Therefore, pump and pod
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site locations should be changed to reduce risk of infections and to increase insulin absorption
(Yeh et al., 2021).

Previous research supports the importance of adjusting pump and pod site locations
(Subramanian & Baidal, 2021). A study conducted by Hood et al. (2015) reported emerging
adults (mean age 20.9 years) with TIDM changed their pump site location when they
experienced hyperglycemia (Hood & Duke, 2015). Findings from Hood et al. (2015) study was
similar to this study where college students with TIDM changed their pump and pod site
locations when they experienced hyperglycemia; however, participants in this study also
adjusted their pump and pod site location every three days to reduce infection (Hood & Duke,
2015). Findings from this study showed self-care management consisted of changing pump and
pod site locations during hyperglycemia and to reduce infection among college students with
T1DM in this study. Another study reported that adults (mean age 39.7 years) with TIDM
changed their infusion sets (i.e., tube that connects the insulin pump to the body) every 3.3 days;
however, Taleb et al. (2018) findings did not indicate if participants also changed their pump and
pod site locations (Taleb et al., 2018). Therefore, findings from this study contribute to the
literature by explaining self-care management practiced by college students with T1DM for
disease management.

A few studies have explored changing pump and pod site locations among adults with
T1DM; however, limited studies have examined if college students with T1DM change their
pump and pod side locations for TIDM disease management (Hood & Duke, 2015; Perry,
James, Gallagher, et al., 2017; Subramanian & Baidal, 2021; Taleb et al., 2018). Results from
this study revealed that college students with TIDM change their pump and pod site locations

when their blood glucose is increased for extended periods of time and to reduce the likelihood
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of developing an infection. Common location sites among participants in this study were the
arms and stomach depending on sleeping behavior (i.e., slept on side or stomach) to minimize
insulin leaking. It is important for individuals with T1DM to remain cognizant of their sleeping
behavior when wearing their medical device to avoid losing insulin due to the cannula (i.e., piece
of medical equipment) accidentally being removed from their body (Burckhardt et al., 2018).
Health education specialists and endocrinologists should provide education about self-care
management behaviors such as mindfulness of sleeping behavior when wearing a medical
device, adjusting pump and pod site location, and changing infusion sets (DiMeglio, Acerini, et
al., 2018; Hood & Duke, 2015). Additional studies should be conducted to determine if and how
often college students with T1DM consider their sleeping behavior patterns when wearing a
medical device, change their pump and pod site locations as well as their infusion sets, where
findings can be used to create future interventions related to self-care management behaviors for
disease management for this subpopulation (Holt et al., 2021).
Consult with Provider

Routine medical appointments are important for T1DM disease management since
college students with TIDM can request advice about their self-care management from their
endocrinologist (Chiang et al., 2021). College students with TIDM in this study consulted with
their provider during in-person visits to receive guidance on adjusting basal insulin rates (i.e.,
administered throughout the day) and insulin-to-carb ratios (i.e., administered prior to eating)
(Mardare et al., 2022; Sun et al., 2018). Basal insulin rates are the amount of background insulin
that is administered in tiny dosages throughout the day to maintain glycemic control (Heise et al.,
2017). Insulin-to-carb ratios is the amount of insulin that should be administered based on the

number of carbohydrates consumed (Rankin et al., 2018). Basal insulin rates and insulin-to-carb
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ratios must be specifically tailored per individual based on their weight and must be reviewed
with their provider every three months to determine if changes should be made (Walsh et al.,
2022). Therefore, it is important for college students with T1DM to attend medical appointments
and consult with their provider to sustain glycemic control (Iyengar et al., 2016; Wisk et al.,
2019).

Findings from this study showed that college students with TIDM also consulted with
their provider through an online portal about their basal insulin rates and insulin-to-carb ratios.
Modern technology allows college students with T1DM to seek recommendations from their
endocrinologist through an online portal or use Telemedicine (Reid et al., 2018). College
students with T1DM can use an online portal to message their endocrinologist updates as well as
inquiry about ways to improve their health (Raymond et al., 2016). Technology enables access to
an endocrinologist in between appointments, which allows patients to ask questions prior to their
next visit (Lee et al., 2021). A recent systematic review found that common T1DM disease
management questions were related to strategies to routinely check blood glucose, how to treat
hypoglycemia, and how to analyze blood glucose trend (Hamilton et al., 2021). However,
findings from this study showed that college students with T1DM consulted with their
endocrinologist through an online portal or in-person about adjusting their basal insulin rates and
insulin-to-carb ratios, which shows that additional assistance with adjusting basal insulin rates
and insulin-to-carb ratios is requested by college students with T1DM.

Self-care management related to TIDM consist of changing physical activity, altering
nutrition, and reducing stress; however, participants in this study only reported consulting with
their provider about adjusting their insulin dosages because this was a challenge to navigate

independently. Although college students with TI1DM in this study have lived with TIDM for
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various years, they still wanted to receive medical advice from their endocrinologist about their
basal insulin rates and insulin-to-carb ratios for self-care management because it was too
complicated to appropriately adjust their insulin rates and ratios without negatively impacting
their disease management. A study conducted by Wiley et al. (2015) found that adults (mean age
25.1 years) with TIDM in their study relied on receiving self-care management suggestions from
an endocrinologist (45.3%), 29.3% from diabetes educators, 1.3% for dieticians, and 1.3%
mainly relied on a multidisciplinary team (Wiley et al., 2015). However, findings from Wiley et
al. (2015) study did not indicate specific self-care management questions that their participants
asked their medical providers, where results from this study did describe commonly asked
questions among college students with TIDM (Wiley et al., 2015). It is important to highlight the
results that were found in Wiley et al. (2015 study where participants in their study relied on an
endocrinologist the most, which was similar to the findings in this study. Findings from this
study and previous research emphasizes the importance of encouraging college students with
T1DM to seek medical suggestions from a multidisciplinary team (e.g., dietician, psychologist,
endocrinologist) to improve self-care management for glycemic control (Chin et al., 2021;
Schmitt et al., 2013; Wiley et al., 2015).

Findings from this study and previous research highlight the importance of consulting
with medical providers about self-care management for TIDM disease management (Hill et al.,
2019; Hilliard et al., 2018; Hood & Duke, 2015; Wiley et al., 2015). Additionally, findings from
this study and previous research describe the self-care management assistance that college
students with T1DM need for TIDM disease management; however, additional studies are
warranted. Additional research is warranted to discover the commonly asked questions from

college students with T1DM related to self-care management and to determine if a
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multidisciplinary team are accessible for college students with TIDM to ask self-care
management questions (DiMeglio, Acerini, et al., 2018; Hill et al., 2019). Findings from future
studies can assist with future interventions to incorporate multidisciplinary teams in university
and clinical settings and determine the areas of self-care management where college students
with T1DM should receive educational support (Balfe et al., 2013; Steinbeck et al., 2015).
Health education and promotion practitioners such as a health education/diabetes care and
education specialist should be available for college students with T1DM to consult with on self-
care management through various forms of communication such as online portals, telephone, or
in person appointments (Johansen et al., 2020). Therefore, future interventions should consider
incorporating health education and promotion practitioners in clinical settings and university
settings more often to provide educational courses and strategies for self-care management
among college students with TIDM using various communication methods (Michaud et al.,
2018).

Research Question 2

RQ 2: What are the lived experiences engaging in T1DM self-care behaviors for symptom
management among full-time undergraduate college students with TIDM?

Three theoretical constructs, symptom detection, symptom interpretation, and symptom
response were explored in Research Question 2. Symptom detection, symptom interpretation, and
symptom response were used as a framework to understand the lived experiences engaging in
T1DM self-care behaviors for symptom management among full-time college students with
T1DM. Data from interview transcripts were analyzed to determine themes to describe T1DM
symptom management experiences among participants. Findings relevant to this research

question can assist with refining the theoretical constructs: symptom detection, symptom
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interpretation, and symptom response to further explain and improve T1DM symptom
management among college students with T1DM. Additionally, findings from this study can
assist researchers and practitioners on how to assist college students with T1DM symptom
management.

Physiological Awareness of Symptoms

One important element of symptom management includes symptom detection, which is
the ability to determine when a blood glucose level decreases or increases (AADE, 2020; Riegel
et al., 2019). Most college students with TIDM in this study reported that they were able to
physiologically detect symptoms related to hypoglycemia. Common physiological symptoms that
college students with TIDM in this study detected for hypoglycemia included changes in vision,
feeling shaky and sweaty, mental confusion, and extreme hunger. Previous research has also
reported similar symptoms related to detecting hypoglycemia such as weakness, shaking, and
visual impairments in one study that contained adults (i.e., mean age 46 years) with TIDM
(Speight et al., 2014). However, one participant in this study (i.e., college student) noted
difficulty speaking as an early sign of hypoglycemia, which has not been prevalently reported as
a hypoglycemia symptom in other studies; therefore, additional studies should explore speech
difficulty as another sign of hypoglycemia awareness (Alkhatatbeh et al., 2019; Hassounah et al.,
2022).

Additionally, most college students with TIDM in this study were also able to
physiologically detect symptoms related to hyperglycemia. Common physiological symptoms
that college students with TIDM in this study detected for hyperglycemia included irritability,
extreme thirst, tiredness, headaches, and frequent urination. Previous research also supports

similar findings to the results from this study related to commonly detected hyperglycemia
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symptoms such as thirstiness fatigue, and dry mouth (Goguen et al., 2018). However, findings
from this study contribute to the literature since college students with T1DM reported that their
urine turned green and had an odor where they could smell their ketones (i.e., indicator of too
much acid in the blood). Findings from this study should be explored further to determine if
additional unknown hyperglycemia symptoms are present among college students with T1DM.

Although previous studies have explored common symptoms that are experienced during
hypoglycemic and hyperglycemic episodes among other populations with T1DM, limited
research exists about college students with T1DM symptom detection skills (Martyn-Nemeth et
al., 2016). Findings from this study revealed that college students with T1DM in this study were
able to physiologically detect similar hypoglycemia and hyperglycemia symptoms found in other
studies. However, previous studies indicate hypoglycemia and hyperglycemia unawareness (i.e.,
limited ability to detect symptoms) using physiological senses exists among adolescents and
adults, but limited studies have explored these findings among college students with T1DM
(Deary et al., 1993; Hassounah et al., 2022; Malone et al., 2021). Previous findings for other
populations are concerning; therefore, it is imperative to understand if college students with
T1DM also experience hypoglycemia and hyperglycemia unawareness (Hwang et al., 2018;
Yeoh et al., 2015). Therefore, hypoglycemia and hyperglycemia unawareness warrant further
exploration among college students with TIDM (Polonsky et al., 2021; Septlveda et al., 2023).

Previous studies have explored if symptom detection skills improved among older adults
with TIDM when using a CGM; however, limited studies have examined symptom detection
skills based on physiological senses among college students with T1DM (Leelarathna et al.,
2013; Little et al., 2014). Therefore, until this phenomenon is further explored, health

education/diabetes care and education specialists should educate college students with TIDM on
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the ways that they can physiologically detect their symptoms (Little et al., 2018).
Endocrinologists should examine symptom detection skills among college students with T1DM
through distributing a questionnaire examining hypoglycemia and hyperglycemia awareness
(Fonseca et al., 2016; Lin et al., 2020; Vieira et al., 2022). Additionally, researchers should
conduct future studies distributing hypoglycemia and hyperglycemia questionnaires to determine
college students with TIDM confidence utilizing symptom detection skills to physiologically
detect changes in their blood glucose (Lin et al., 2020; Syed et al., 2022). Findings from future
studies can assist with creating future interventions to be tailored for addressing insufficient
symptom detection skills among college students with T1DM, which can improve symptom
management (de Zoysa et al., 2014; Maclean et al., 2022).
Use of Technology to Detect Symptoms

Although some participants in this study stated that they detected changes in their blood
sugar through physiological methods, other participants in this study mentioned that they had to
rely on technology to detect their symptoms. Some college students in this study had confidence
in quickly detecting hypoglycemia but experienced delays detecting hyperglycemia. Therefore,
participants in this study needed their medical device (e.g., CGM) to alert them of
hyperglycemia. Previous literature supports delayed detection of hyperglycemia as a problem
related to symptom management and similar findings were found in this study such as the
inability to detect hyperglycemia without a CGM, which caused insufficient T1DM symptom
management among college students with TIDM (de Zoysa et al., 2014; Lin et al., 2020).
Additionally, findings in this study also revealed that some college students with T1DM needed
their CGM to detect hypoglycemia and hyperglycemia. Some college students with TIDM in this

study admitted that their symptom detection skills diminished over time due to tremendous
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reliance on technology to provide alerts about their blood glucose going out of range. Findings
from this study contribute to the literature additional information about college students with
T1DM concerns about their symptom detection skills related to hypoglycemia and hyperglycemia
awareness.

Previous literature supports delayed detection of hypoglycemia and hyperglycemia as a
problem related to TIDM symptom management and found that technology can assist with
detecting hypoglycemia and hyperglycemia among adults (i.e., mean age of 42 years) with
T1DM, which improved their T1DM symptom management (Bolinder et al., 2016). However,
findings pertaining to college students with TIDM are limited; therefore, results from this study
contribute to the literature because findings revealed that some college students with T1DM need
additional support with improving their symptom detection skills with detecting hypoglycemia
and hyperglycemia. Findings from this study and previous studies support the importance of
college students and older adults with T1DM having access to a CGM for symptom management
(Biester et al., 2022; Bolinder et al., 2016). Previous research also suggests utilizing trained dogs
to assist with detecting hypoglycemia (Los et al., 2017; Rooney et al., 2019; Wilson et al., 2019).
Researchers should conduct additional studies to examine resources (e.g., CGM, trained dogs)
that can assist college students with TIDM to detect hypoglycemia and hyperglycemia (Oriot et
al., 2023; Reeve et al., 2021; Wilson et al., 2020). Findings from these future studies can assist
with future interventions for sustaining symptom detection for hypoglycemia and hyperglycemia
among college students with TIDM who use and do not use a CGM to assist with symptom
management (Hamasaki, 2020; Holt et al., 2021; Sturt et al., 2015). Additionally,
endocrinologists and health education/diabetes care and education specialists should examine

and educate college students with T1DM about hypoglycemia and hyperglycemia awareness and
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provide suggestions on how to improve their symptom detection skills for better T1DM symptom
management through educational courses and routine orientations to ensure symptom detection
skills are sustained (Diouri et al., 2021; Potashner et al., 2019; Tsichlaki et al., 2022).
Use of Technology to Interpret Blood Sugar Trends

Another essential component of symptom management is using interpretative skills to
determine the causes of symptoms (i.e., symptom interpretation). One way to determine the
causes of symptoms related to TIDM includes interpreting blood sugar trends using technology
(Pickup et al., 2015). Technology can assist with interpreting blood glucose changes through
mobile applications such as Flo, which tracks menstrual cycles (Flo, 2023). Some participants in
this study utilized Flo since menstrual cycles typically cause high blood glucose levels (Herranz
et al., 2016). Flo assisted with deciphering hyperglycemia episodes because participants in this
study were able to view data in the Flo app to alert them about the timeline of their menstrual
cycles. Literature about college students using mobile applications to track menstrual cycles as a
method of symptom interpretation are limited; therefore, findings from this study contribute to
the literature the ways that college students with TIDM engage in symptom interpretation for
symptom management (Jacobson et al., 2018). Future studies should explore if and how college
students with T1DM engage in symptom interpretation during their menstrual cycle to identify if
support is needed to promote sufficient symptom management (Eschler et al., 2019; Karasneh et
al., 2020).

Technology can also assist with interpreting blood glucose trends through mobile
applications such as Dexcom Clarity (Clarity, 2023). Dexcom Clarity contains software that
maintains a record of blood glucose levels and enables access to blood glucose patterns (Clarity,

2023). Most participants in this study simultaneously used the Dexcom Clarity app and insulin
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pump feature called activity mode to interpret the changes in their blood glucose levels by
analyzing the trends displayed in the mobile app and medical device (Clarity, 2023; TDC, 2023).
Most participants in this study were able to rely on their Dexcom Clarity app to analyze their
blood glucose trends, and then referred to the settings of their pump to review their recent
activity (e.g., food consumption, insulin administration) to understand what caused their blood
glucose level to decrease or increase. Previous research supports using technology (e.g., mobile
applications, medical device) to assist with interpreting blood glucose patterns; however, limited
studies have explored college students with TIDM engaging in symptom interpretation using
technology, which could assist with future interventions to determine how to support college
students with T1DM using technology to interpret the causes of blood glucose changes (Knight
et al., 2016; Mariani et al., 2017). Therefore, findings from this study contribute to the literature
by explaining how college students with T1DM engage in symptom interpretation using
technology to interpret blood glucose trends; however, additional research is needed to further
explore if other college students with T1DM interpret their blood glucose changes similarly
(AlBurno, Schneider, et al., 2022).

Previous research has been conducted on technology and how it can be utilized for
T1DM disease and symptom management to interpret blood glucose changes among older adults
with TIDM (Garg et al., 2020). One study utilized computer-based software that contained
colored lines to assist older adults with T1DM (mean age of 55.4 years) and T2DM (mean age of
66.7 years) on how to interpret their blood glucose patterns (Grady et al., 2017). However, data
pertaining to how college students with TIDM use technology to interpret blood glucose trends
are limited (Anderson et al., 2017; Laffel et al., 2020). Findings from this study contribute to the

literature by revealing most college students with TIDM in this study found technology helpful
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for interpreting their blood glucose trends and participants in this study were motivated to write
down questions to ask their provider to improve their symptom management for glycemic
control. Therefore, endocrinologists should suggest mobile applications that may assist with
interpreting blood glucose trends (Lin et al., 2021). Health education/diabetes care and education
specialists can educate college students with T1DM on how to use mobile applications and
technology to interpret blood glucose changes (Care et al., 2021). Additional studies are
warranted to determine if college students with T1DM receive recommendations and suggestions
on how use mobile apps to analyze their blood glucose trends to interpret the causes of their
blood glucose changing or if they seek assistance from their endocrinologist or health
education/diabetes care and education specialist on analyzing blood glucose (Rodriguez et al.,
2022).
Situational Causes of Blood Sugar Changes

Understanding situations that cause blood glucose changes is important for symptom
management (i.e., symptom interpretation). Participants in this study reflected on circumstances
in the past that caused their blood glucose to change as a method of understanding what caused
present changes in their blood glucose. Most participants in the study interpreted low blood
glucose to be caused by walks to class, physical activity, too much insulin, or stress. Previous
research has shown that adolescents with T1DM and their parents interpreted the common cause
of low blood glucose to be based on improper insulin administration (Allen et al., 2001; Driscoll
et al., 2016b). Findings from previous studies are similar where college students with T1DM
reported administering too much insulin as the cause of hypoglycemia; however, results from
this study contributes to the literature because college students with T1DM also reported stress,

walks to class, and physical activity as the main causes of hypoglycemia.
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Most participants in this study also interpreted causes of high blood glucose which
included contracting a viral infection (e.g., cold, flu), forgetting to administer insulin or not
administering enough insulin, and consuming fast food at restaurants or in dining halls. Previous
clinical research found that individuals with T1DM experience high blood glucose due to not
administering the appropriate amount of insulin and nutritional consumption (Mouri &
Badireddy, 2022). Findings from this study are similar where college students with T1IDM
admitted that forgetting to administer insulin or not administering enough insulin and nutritional
consumption caused hyperglycemia; however, results from this study also contribute additional
hyperglycemia causes that are limited in the literature such as viral illnesses. Additionally,
findings from this study pertaining to college students with T1DM contribute to the literature
since findings are limited on symptom interpretation related to hypoglycemia and hyperglycemia
among college students with TIDM.

Findings from this study and other studies show that individuals with TIDM had similar
and different common causes of hypoglycemia and hyperglycemia previously reported in the
literature (Allen et al., 2001; Driscoll et al., 2016b; Mouri & Badireddy, 2022). Hypoglycemia
episodes resulting from walking to class, engaging in physical activity, administering too much
insulin, and being stressed remain common occurrences among college students with T1DM
based on findings from this study. Exercise physiologists are needed to provide suggestions on
how college students with TIDM can engage in physical activity without experiencing
hypoglycemia (Bird & Hawley, 2017). Additionally, endocrinologists and health education
specialists should educate college students with TIDM on how to administer the appropriate

amount of insulin to reduce hypoglycemia (Colberg et al., 2021). Stress management techniques
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for college students with T1DM are also warranted to reduce hypoglycemia episodes (Cadigan et
al., 2022).

Additionally, hyperglycemia episodes caused by viral infections, improper insulin
administration (i.e., forgetting or administering too much), and consuming fast food from
restaurants and dining halls are still commonly causing high blood glucose among college
students with T1DM (Fredette et al., 2016; Griggs et al., 2022). Therefore, endocrinologists and
health education/diabetes care and education specialists should educate college students with
T1DM on how to regulate their blood glucose during viral illnesses and suggest reminders to
adjust insulin dosages (Nevo-Shenker et al., 2020). Also, universities should consider the
nutrition options that are offered in dining halls and provide nutritional facts (e.g., carbohydrates)
for each meal since food served in the dining hall have been reported to cause hyperglycemia
among college students with TIDM (Saylor & Calamaro, 2016). Registered dieticians are needed
to educate college students with TIDM on consuming and cooking nutritious meals that will not
cause their blood glucose to become too elevated (Barbosa et al., 2016). Researchers should
continue to examine additional common causes of hypoglycemia and hyperglycemia among
college students to reduce future episodes (Weinstock et al., 2016). Additional research is
warranted on exploring common causes of hypoglycemia and hyperglycemia among college
students with T1DM to determine how researchers and practitioners can reduce future episodes
in this subpopulation (O'Hara et al., 2017).

Immediate Responses to Address Hypoglycemia

Hypoglycemia can cause immediate and dangerous effects for college students with

T1DM such as fainting, blurred vision, and mental confusion (Battelino et al., 2017).

Additionally, hypoglycemia can lead to early mortality if glycemic control does not occur in a
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timely manner (Driscoll et al., 2016a). Therefore, urgent action to address hypoglycemia (i.e.,
symptom response) is necessary (Pinsker et al., 2021). Most participants in this study reported
performing T1DM self-care behaviors (e.g., consuming snacks or juices) quickly to address their
hypoglycemic episodes versus their hyperglycemic episodes. Previous research reported different
findings where college students with T1DM admitted that they carried snacks in their possession;
however, the study did not assess the T1DM self-care behaviors that college students with
T1DM utilize to immediately respond to hypoglycemia (Wdowik et al., 2000). Therefore,
findings from this study contribute to the literature by revealing that college students with T1DM
carry and use snacks (i.e., candy) and juices (i.e., soda, apple juice) to respond to their low blood
glucose immediately. Additionally, older adults (mean age 46 years) with T1DM in another
study reported a delayed symptom response in treating hypoglycemia due to being distracted by
work tasks and were instead more concerned about hyperglycemia symptoms such as becoming
blind long-term, which were different from the results in this study where symptom response was
immediate for hypoglycemia among college students with TIDM (Speight et al., 2014).
Although participants in this study and previous studies promptly responded to their low
blood glucose symptoms, concerns are raised about college students with T1DM symptom
response to hypoglycemia. Most participants in this study reported overly consuming food to
address their low blood glucose, which led to a high blood glucose. Participants in this study and
other studies call this phenomenon (i.e., blood glucose continually increasing and decreasing
back and forth) as ‘rollercoastering.” Most participants in this study described ‘rollercoastering’
to be disruptive for engaging in daily activities as they felt physically and mentally drained. This
‘rollercoastering’ effect can continue to occur among college students with T1DM if their

symptom response (e.g., overeating) for hypoglycemia is not properly addressed (Cooper &
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Geyer, 2018). Health education/diabetes care and education specialists and endocrinologists
should educate and train college students with T1DM through educational courses and medical
appointments on how to properly address responding to hypoglycemia (Lin et al., 2022).
Registered dieticians should also educate college students with TIDM on how to control their
impulse to overeat during a hypoglycemic episode and provide guidance on nutrition that can
adequately increase their blood glucose without excessively increasing their blood glucose,
leading to hyperglycemia (Saylor et al., 2017). Additional research is warranted on how to
provide proper symptom response to hypoglycemia among college students with TIDM
(Melnychuk et al., 2022).

Previous studies and findings from this study indicate concerns responding to
hypoglycemia among adolescents and older adults (Battelino et al., 2017; Brew-Sam et al., 2021;
Pickup et al., 2015). Additional studies have also explored symptom response skills when
utilizing technology such as a CGM to enact quick responses to address hypoglycemia if they
receive alerts in advance; however, additional studies are needed to assess symptom response
skills without receiving assistance from technology (Ly et al., 2011; van Beers et al., 2016).
Endocrinologists should examine behaviors and confidence related to symptom response for
hypoglycemia among college students with TIDM through distributing a questionnaire or
conducting assessments on intrapersonal factors (i.e., knowledge, attitudes, behavior) with
responding to hypoglycemia, which findings can assist with understanding if college students
with T1DM understand how to properly engage in symptom response with confidence
(Agiostratidou et al., 2017; Chetty et al., 2019). Additionally, researchers should conduct future
studies distributing hypoglycemia symptom response questionnaires such as the Hypoglycaemia

Problem-Solving Scale (HPSS) to determine college students’ with TIDM confidence utilizing
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symptom response skills to address hypoglycemia proficiently (Wu et al., 2016). Findings from
future studies can identify areas to improve symptom response skills and assist with creating
future interventions to be tailored for addressing insufficient symptom response skills among
college students with T1DM, which can improve symptom management (Garvey et al., 2016).
Situational Responses to Address Hyperglycemia

Hyperglycemia can cause additional CHCs such as cardiovascular disease, nerve damage,
and kidney disease (Jafar et al., 2016). Despite long-term effects of hyperglycemia, some
participants in this study did not immediately respond to their high blood glucose because their
hyperglycemia symptoms did not have immediate effects that were life threatening compared to
hypoglycemia symptoms (e.g., fainting). Hyperglycemia symptoms such as headache, extreme
thirstiness, and frequent urination were not considered medical emergencies compared to fainting
from hypoglycemia; therefore, their symptom response to address hyperglycemia was delayed.
One previous study also reported similar findings, where 50.8% of adults (mean age 58.9 years)
with T2DM in their study did not respond to their symptoms instantly during a hyperglycemic
episode (Wang et al., 2012). Previous research and findings from this study reveal college
students with T1DM and older adults with T2DM have delayed responses with addressing
hyperglycemia (Wang et al., 2012). Future studies should further explore if other college
students with T1DM have delayed responses with addressing hyperglycemia to determine if this
phenomenon remains a concern (Datye et al., 2019).

Additionally, findings from this study revealed that college students with T1DM
responded to hyperglycemia based on the circumstances (e.g., food, insulin administration) that
caused their blood glucose to increase. Some participants in this study reported that they were

aware that their nutritional consumption, forgetting to administer insulin, or administering
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insulin less than recommended caused their blood glucose to increase. However, participants in
this study waited for their medical device (e.g., insulin pump, Omnipod) to lower their blood
glucose if their blood glucose was slightly higher than normal (i.e., blood glucose above 180).
Results from this study revealed that college students with TIDM waited for their medical device
to reduce their blood glucose to avoid improper symptom response such as administering too
much insulin (i.e., can lead to hypoglycemia) and administered insulin via syringe if their blood
glucose did not lower quickly. Griggs et al. (2020) conducted a qualitative study with young
adults (mean age 22.1 years) living with T1DM who reported responding to hyperglycemia using
insulin, replaced their CGM sensor or checked pump settings), which were similar to findings in
this study where college students with T1DM used insulin as their symptom response to
hyperglycemia (Griggs et al., 2020). Additional studies should explore how college students with
T1DM engage in symptoms response related to active hyperglycemia symptoms to identify if
college students with T1DM have confidence addressing hyperglycemia, which findings can be
used to create future interventions to improve symptom management (Griggs et al., 2021;
Jespersen et al., 2021; Mayen et al., 2022).

Findings from this study revealed that college students with T1DM believed their low
blood glucose could result to fainting more quickly compared to their high blood glucose leading
to DKA. For example, participants in this study reported how easy and fast their blood glucose
could drop from 150 to 50 leading to hypoglycemia; however, it took longer for their blood
glucose to increase from 150 to 350, which is why there was a delay with responding to
hyperglycemia. The clinical guidelines for hyperglycemia for Level 1 (i.e., elevated blood
glucose) include a blood glucose above 180 and Level 2 consists of a blood glucose above 250

(i.e., very elevated) which might explain why college students with TIDM delayed responding to

231



elevated hyperglycemia but responded a little quicker to very elevated hyperglycemia
(Agiostratidou et al., 2017). Findings from this study show that college students with T1DM had
delayed symptom response to slightly elevated blood glucose but responded a little faster with
extremely elevated blood glucose through using an insulin syringe if their medical device did not
lower this blood glucose quickly; however, limited studies have explored the length of time it
takes for college students with T1DM to address elevated and very elevated hyperglycemia
(Riddell et al., 2019). Additional research is warranted to explore the response time of addressing
elevated and very elevated hyperglycemia and examine if and why delays occur among college
students with T1DM (Ahola et al., 2016; Prahalad et al., 2018). Endocrinologists and diabetes
care and health education specialists should have discussions with college students with T1DM
about their response time to addressing hyperglycemia and the importance of practicing
symptom response promptly and consistently to ensure prolonged hyperglycemia does not
become an issue leading to additional CHCs (Mayen et al., 2022; Saylor et al., 2017).
Research Question 3
RQ 3: What factors impact T1DM self-care behaviors for disease and symptom management
among full-time undergraduate college students with TIDM?

One theoretical construct, factors affecting self-care was explored in Research Question
3. Five concepts associated with factors affecting self-care: 1) motivation, 2) habits, 3) access to
care, 4) experience and skill, and 5) support from others were used as a framework to understand
the factors that impact engaging in T1DM self-care behaviors for disease and symptom
management among full-time college students with TIDM. Data from interview transcripts were
analyzed to determine themes to describe barriers and facilitators as factors that impact T1DM

disease and symptom management. Findings relevant to this research question can assist with
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refining the theoretical construct, factors affecting self-care to further explain and decrease
barriers and increase facilitators that impact T1DM disease and symptom management among
college students with TIDM. Additionally, findings from this study can inform researchers and
practitioners on the barriers that should be reduced and the facilitators that should be encouraged
to assist college students with TIDM.
Barriers for Disease and Symptom Management
Diabetes Burnout

College students with T1DM can experience negative impacts to their mental health from
having to manage T1DM as full-time students (Bratke & Sivertsen, 2021). Most participants in
this study experienced diabetes burnout from managing T1DM as a full-time student.
Participants in this study described diabetes burnout as becoming mentally and physically
exhausted from having to constantly engage in T1DM self-care behaviors. Diabetes burnout was
reported as a barrier for TIDM disease and symptom management among college students with
T1DM in this study because they admitted to neglecting T1DM self-care behaviors when
managing T1DM became too exhausting. Findings from previous research regarding adults with
T1DM (mean age of 38 years) found that 39% of their participants experienced diabetes burnout
during the time of the study, and 61% had experienced diabetes burnout the previous year, which
led to difficulty engaging in TIDM self-care behaviors for disease management (Abdoli et al.,
2019). The results from this study were similar where college students with T1DM found
engaging in T1DM self-care behaviors to be difficult; however, diabetes burnout impacted
T1DM disease and symptom management (e.g., too tired to check blood glucose, delay in
addressing high blood glucose) among participants in this study. Previous and current research

report diabetes burnout as a barrier for various age groups living with TIDM, especially college-
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age individuals with T1DM; therefore, additional research is still warranted to reduce diabetes
burnout (Abdoli et al., 2020; de Wit et al., 2022; Kiriella et al., 2021).

Findings from this study also revealed that college students who were newly diagnosed
(i.e., lived with TIDM for two years) and college students who lived with TIDM for more than
six years experienced diabetes burnout. Most participants in this study who had diabetes burnout
admitted that their TIDM disease management was affected such as forgetting to manually insert
estimated carbohydrates in their insulin pump (i.e., self-care maintenance), experiencing a lost
interest in routinely checking their blood glucose and analyzing their blood glucose trends (i.e.,
self-care monitoring), and delaying changing their pump site (i.e., self-care management).
Additionally, diabetes burnout affected participants’ symptom management in this study such as
being too mentally exhausted to interpret what caused their blood glucose to change (i.e.,
symptom interpretation) and delaying T1DM self-care behaviors to address hyperglycemia (i.e.,
symptom response). Findings from this study reveal that college students with T1DM need
assistance with T1DM disease and symptom management when experiencing diabetes burnout.
Stress management techniques and additional mental health resources such as educational
courses and mobile applications that offer support and guidance to reduce stressors that cause
diabetes burnout should be provided to college students with TIDM to improve T1DM disease
and symptom management during the diabetes burnout phase (Porter et al., 2021; Tomic et al.,
2022). Additionally, psychologists in university settings should be trained in offering support
related to diabetes burnout, assess diabetes burnout using the Diabetes Burnout Scale (DBS)
(Samereh et al., 2021), and enable access for college students with T1DM to schedule in-person
and virtual appointments routinely for well-being check-in’s (Abdoli et al., 2021; Jensen et al.,

2023). Researchers and practitioners should further explore diabetes burnout among college
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students with T1DM to determine resources that are needed and to create strategies for this
subpopulation for future interventions to reduce stressors related to diabetes burnout for
motivation to continue engagement of T1DM self-care behaviors for disease and symptom
management (Goedendorp et al., 2014; Lin et al., 2022).

College Lifestyle

Adjusting from high school to college can be difficult for college students living with
T1DM (Cadigan et al., 2022). Busy class schedules with managing TIDM as an adult can cause
T1DM to be challenging to manage as a full-time college student (Ladd et al., 2022). Most
participants in this study reported their transition from high school to college made T1DM
disease management difficult. Participants in this study believed that having a heavier course
load in college compared to high school was overwhelming and served as a barrier to engage in
T1DM self-care behaviors. Previous studies also found similar findings where class schedules in
college made T1DM more difficult to manage appropriately due to limited time to eat meals
between classes and restricted time to incorporate daily T1DM self-care behaviors into their
schedule due to their course load and social obligations constantly changing (Fredette et al.,
2016; Saylor et al., 2019). Therefore, additional research is needed to determine the resources
that college students with T1DM need for managing T1DM as they transition into a university
setting (Fedor et al., 2017; Kellett et al., 2018; Saylor et al., 2019).

Most participants in this study also reported new independence with managing T1DM,
where less parental supervision also impacted their ability to engage in T1DM self-care
behaviors. Findings from this study revealed that college students with TIDM were unsure how
to navigate managing T1DM with the college lifestyle because their schedules changed every

semester and they had limited guidance on how to structure their schedule to incorporate T1DM
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self-care behaviors more consistently. Previous research reported college students with TIDM
had difficulty managing T1DM while transitioning into college because their parents were
primarily responsible for scheduling when to engage in TIDM self-care behaviors (Fredette et
al., 2016). Findings from this study and previous studies show that college students with T1DM
continue to experience barriers related to managing T1DM as a full-time college student when
they transition to college and throughout college. Therefore, college students with TIDM need
support with structuring their schedules each semester and how to incorporate T1DM self-care
behaviors into their daily routine (Bratke & Sivertsen, 2021). Additional research is needed to
further explore the barriers that college students with T1DM experience related to transitioning
into the college lifestyle while managing TIDM (Fedor et al., 2017).

Assistance with navigating the college lifestyle is needed for college students seeking to
manage T1DM as a full-time student (Cristello Sarteau et al., 2022; Guo & Shao, 2022). Health
education/diabetes care and education specialists should educate high school students with
T1DM on how to prepare for managing TIDM as a full-time college student (Highsmith, 2021).
Additionally, health education/diabetes care and education specialists should assist with helping
college students with T1DM to create a routine of when college students with T1DM should
engage in T1DM self-care behaviors with consideration of their academic, social, and work
schedule (Saylor et al., 2017). College students with TIDM must also be encouraged to utilize
the Office of Disability Services at their university to receive accommodations for managing
T1DM and their academic obligations (e.g., approval to eat in class, permission to miss class)
(Fioretti & Mugnaini, 2022a). Employees working in disability services on college campuses
should provide resources for college students with T1DM at orientation about accommodations

that can be received, social support groups on campus, location of counseling services, and
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information about other wellness services on-and-off-campus (e.g., Student Health Center, local
providers) (Johnson, 2020). Additional studies should be conducted to explore the assistance that
high school students with T1DM need with managing T1DM as they transition to a university
setting (Saylor & Calamaro, 2016; Seo et al., 2020).
Difficulty Receiving Medical Supplies

Consistent access to medical supplies is necessary for T1DM disease and symptom
management such as insulin, insulin pump, and CGM sensors (Foster et al., 2019). Participants
in this study reported difficulty receiving medical supplies from their permanent home address
and medical provider. Some participants in this study experienced challenges receiving their
medical supplies because they decided to continually have their medical supplies delivered to
their permanent home address (e.g., out-of-state students), which meant their parents mailed their
supplies to their temporary address (i.e., college address) or they (e.g., in-state and out-of-state
students) picked up their supplies when they visited home. Additionally, some participants
experienced a HCT where they switched from a pediatric to an adult endocrinologist near their
permanent home address or new adult endocrinologist near their college campus, which led to
issues renewing their insulin prescription and caused limited access to insulin. Similar findings
of negative effects from a HCT were found in another study, which reported 26% of their
college-age (i.e., mean age of 26 years) participants with T1DM experienced waiting more than
six months to be assigned an adult endocrinologist (Garvey et al., 2013). The findings from this
study describe the negative effects (e.g., limited insulin prescription) that occurred from waiting
to be assigned an adult endocrinologist, which contributes additional information pertaining to
college students with TIDM experiencing difficulty receiving medical supplies during a HCT.

Future studies should determine how to support out-of-state students with receiving their medical
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supplies in the mail and explore experiences among college students with TIDM seeking to
receive medical supplies during a HCT.

Most participants in this study also reported issues with receiving their medical supplies
on time from their medical supplier, Dexcom. Dexcom is a medical company that offers CGM
sensors that sync to a cellphone using Bluetooth connection where the sensor attaches to the
body to record and track blood glucose levels throughout the day (Clarity, 2023). Dexcom
sensors must be replaced every ten days (Clarity, 2023), and most participants in this study
reported only receiving three sensors per month which is the exact number of sensors that are
needed for TIDM disease management. Most participants in this study also shared that their
sensors were not mailed on time, which caused frustration with having to resort back to finger
pricking using their glucometer to check their blood glucose. Findings from this study revealed
that college students with T1DM were concerned about receiving their medical supplies on time
and felt disappointed with adjusting their self-care monitoring behaviors due to limited access to
their CGM sensor. Previous research found that 39.4% of participants who were college students
with T1DM waited for their new meter to arrive, which delayed the ability to engage in self-care
monitoring behavior to check their blood glucose (Ravert et al., 2017). Findings from this study
are different where college students with TIDM reported a delay in receiving their Dexcom
sensors instead of their glucometer. Additional studies should explore if other college students
with TIDM face similar barriers to the results found in this study to determine if these
phenomena are common barriers to TIDM management while in college.

Findings from this study and previous studies show that college students with T1DM had
trouble receiving their medical supplies from their permanent address, medical provider, and

medical supplier (Ravert et al., 2017). Out-of-state students with TIDM may need to consider
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having their medical supplies delivered to their temporary address where their university is
located to avoid a delay in receiving their supplies delivered from their permanent address. In-
state and out-of-state students should receive support on how to mail their supplies to their
temporary address correctly because some participants in this study admitted that their medical
supplies were misplaced due to providing an incorrect mailing address. Universities should
consider assisting on-campus students with mailing their medical supplies correctly.
Additionally, endocrinologists should consider prescribing additional insulin to last until college
students with T1DM are assigned their new provider when undergoing a HCT. Medical suppliers
should also be aware of their estimated deliveries to ensure medical supplies arrive on time.
Additional research is warranted to explore the challenges college students with T1DM
experience with receiving their medical supplies.
Insurance Limitations

Medical insurance is essential for TIDM disease and symptom management (Chiang et
al., 2014). Insurance enables access to medical supplies (e.g., insulin, CGM sensors) that are
needed for TIDM disease and symptom management (Foster et al., 2019). However, college
students with T1DM in this study described insurance limitations associated with ordering and
acquiring medical supplies. Most participants in this study were concerned about their insurance
restrictions on how many Dexcom sensors could be purchased per month. Some participants
mentioned that if their box of Dexcom sensors (i.e., contains only three sensors per box) was
defective, they had to adjust their self-care monitoring behaviors until they received a new box
of sensors. Limited access to Dexcom sensors and adjustments to self-care monitoring behaviors
can be disruptive to TIDM disease and symptom management (Laffel et al., 2020; Polonsky et

al., 2017). Future studies should be conducted to determine the self-care monitoring behaviors
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that are practiced among college students with T1DM as well as how their disease and symptom
management are impacted when they do not have access to their CGM sensors.

Previous research has shown that individuals with T1DM have insurance limitations
related to ordering supplies (Cefalu et al., 2018). One study found that adolescents with T1DM
and their parents were concerned about the price of ordering insulin based on their insurance
coverage (Hilliard et al., 2018). College students with TIDM in this study were also concerned
with the price of insulin; however, participants in this study were also worried about being
unable to order additional medical supplies from their suppliers. Participants in this study also
had insurance limitations for visiting a provider located in the same area as their university;
therefore, they had to wait to schedule and visit their endocrinologist when they visited home.
Insurance limitations to seeing an endocrinologist located in the same town of their university
led to less provider visits as out-of-state students for some participants in this study. However,
limited findings exist about insurance limitations regarding out-of-state students having reduced
access to local providers; therefore, findings from this study contribute to the literature and
additional research is warranted.

Additionally, participants in this study were concerned about the current expenses of their
medical supplies (e.g., insulin, Dexcom sensors). Some participants in this study were afraid of
their current expenses because the cost of their supplies constantly changed. Medical supplies
were too expensive after insurance coverage that some participants were worried that they
needed to purchase extra insulin due to uncertainty of the cost of insulin the following month.
However, insurance restricted some participants in this study from purchasing extra insulin, or
their endocrinologist was not willing to write extra prescriptions. Participants were concerned

about insurance limitations on how much insulin could be acquired since the amount of insulin
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that was used varied per month; therefore, the same amount of insulin was not routinely
administered based on certain circumstances (e.g., viral illness, menstrual cycle, weight gain).
Limited findings exist about why college students with T1DM are concerned about their
insurance limitations for ordering extra medical supplies; therefore, findings from this study
contribute to the literature. Insurance companies and endocrinologists should consider flexibility
with policies for ordering and prescribing more than a 30-day supply of insulin and Dexcom
sensors in case situations arise (e.g., need extra insulin, defective medical device). Additional
research is needed to explore insurance limitations on ordering and acquiring medical supplies
among college students with TIDM (Monaghan et al., 2015).
Facilitators for Disease and Symptom Management
Years of Experience

Living with TIDM for years allows the ability to better manage T1DM (Hynes et al.,
2016). Some participants in this study believed that their years of experience with TIDM
enabled the development of sufficient skills to manage T1DM as a full-time college student.
Therefore, years of experience was described by college students with T1DM in this study as a
facilitator for T1DM disease and symptom management. Participants in this study who lived
with TIDM for a significant period of time (i.e., more than 10 years) were confident in detecting
changes in their blood glucose levels (i.e., symptom detection) and interpreting blood glucose
level trends (i.e., symptom interpretation) as a full-time college student. Some participants in this
study who lived with TIDM for years were also able to physiologically detect their symptoms
with and without receiving alerts from their CGM. Additionally, participants in this study who
lived with T1DM for years were also able to utilize their mobile app (e.g., Dexcom Clarity) to

understand the patterns of their blood glucose, which assisted with identifying when changes in
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their blood glucose most likely occurred (e.g., time of day). Therefore, participants in this study
who lived with TIDM for years were more confident in managing T1DM using their symptom
detection and symptom interpretation skills.

Previous studies regarding symptom management for T1DM management among college
students with T1DM are limited (Faas et al., 2020; Fayfman et al., 2017). However, research that
has previously explored symptom management has found that college students with TIDM who
gained independence with their care did not worry about hypoglycemia (Hanna et al., 2013).
Findings from this study identified different results, where college students with TIDM who
lived with T1DM for years and gained independence with their care were still concerned about
how to respond to hypoglycemia. Findings from previous studies revealed that college students
with TIDM felt more confident in managing T1DM because they were able to improve their
skills through experience living with T1DM for years (Hanna et al., 2013). However, findings
from this study denote that college students living with T1DM for years did not report
confidence in engaging in T1DM self-care behaviors for symptom response. Endocrinologists
should conduct routine assessments on self-care maintenance, self-care monitoring, self-care
management, symptom detection, symptom interpretation, symptom response among college
students living with TIDM for years to examine if and where assistance is needed (Datye et al.,
2015a; Hilliard et al., 2018). Therefore, additional research should be conducted to explore
college students with TIDM confidence in using T1DM self-care behaviors for disease and
symptom management. Future findings can assist health education/diabetes care and education
specialists and endocrinologists in developing educational courses on how to improve disease
and symptom management among college students who have lived with T1DM for years

(Caccavale et al., 2019).
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Tangible Support with Supplies

Five dimensions of social support were created by Cutrona and Suhr (Cutrona & Subhr,
1992). One of the five dimensions of social support includes tangible support (Cutrona & Suhr,
1992). Tangible support is defined as goods and services that are provided for TIDM
management (Gavrila et al., 2019). Most participants in this study reported receiving tangible
support through borrowing medical supplies because they experienced delays in their shipment
from suppliers, their medical device malfunctioned (i.e., CGM sensors), or medical supplies
were too expensive. Participants in this study moderated and communicated through their
university’s GroupMe account to request medical supplies from other college students living
with TIDM. Requests through the GroupMe account among college students in the diabetes
community in this study was helpful for receiving Dexcom sensors and vials of insulin for
medical emergencies (i.e., CGM sensor malfunctioned, limited insulin) until their medical
supplies arrived.

Conversely, previous research studies have shown that college students with T1DM rely
on friends who do not have TIDM and their parents for tangible support with their medical
supplies (Saylor et al., 2019; Skedgell et al., 2021). One study found that college students with
T1DM received tangible support from friends by asking their friends to hold their medical
supplies when they were socializing if they did not have an item to store their medical supplies
when away from home (Saylor et al., 2019). Another study reported that most college students
with T1DM received tangible support from their parents who ordered their medical supplies for
them (Skedgell et al., 2021). However, findings from this study contribute additional information
to the literature since most college students with T1DM in this study reported receiving tangible

support with their medical supplies by using medical supplies provided by other students with
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T1DM. Findings from previous studies and this study show the importance of college students
with T1DM receiving tangible support with medical supplies as a facilitator for TIDM disease
management (Saylor et al., 2019; Skedgell et al., 2021). Health education/diabetes care and
education specialists should inform college students with TIDM on where they can obtain
medical supplies in case their tangible support becomes limited. Additional research should
explore if other college students with TIDM receive tangible support and determine other ways
that tangible support is defined among college students in the diabetes community as a facilitator
for TIDM disease management (Seo et al., 2020).
Emotional Support for Disease and Symptom Management

Another example of the five dimensions of social support includes emotional support
(Cutrona & Suhr, 1992). Emotional support is defined as individuals in the diabetes community
providing empathy and compassion for others managing T1DM (Anderson et al., 2017).
Participants in this study received emotional support from other college students with T1DM and
believed receiving emotional support from other college students with T1DM was a facilitator
for TIDM disease and symptom management. Most participants in this study who lived with
T1DM admitted that they requested emotional support from individuals in the diabetes
community that they met at a young age. Participants in this study who lived with T1DM for
years were able to bond and share their experiences managing T1DM with other college students
with TIDM from their childhood because they experienced similar frustrations with managing
T1DM. For example, participants in this study were able to emotionally relate with other college
students with T1DM about the exhausting elements of T1DM management such as the
inconvenience of waking up in the middle of the night to address hypoglycemia and struggles

with decreasing their blood glucose. One previous study reported college students with T1IDM
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relied on friends with and without TIDM for glycemic support because they shared similar
characteristics such as living with T1DM or being enrolled as a full-time college student (Fedor
et al., 2017). Future studies should explore additional ways college students with T1DM receive
emotional support from their friends with and without T1DM to assist with their disease and
symptom management as full-time college students.

Participants in this study also received emotional support from family members and
friends who did not have TIDM. Family members and friends in this study who did not have
T1DM provided emotional support for college students with T1DM to see how the participants
were feeling. Additionally, friends in this study provided emotional support for college students
with TIDM during hypoglycemic episodes to ensure the participants were not alone in case
fainting occurred during the medical emergency. Participants in the study appreciated their
friends providing emotional support during hypoglycemic episodes because it felt scary and
uncertain about the duration of when glycemic control would occur. Previous research has
explored emotional support among college students with TIDM and found that female college
students with T1DM in their study requested emotional support during hypoglycemic episodes,
but their male participants did not (Ramchandani et al., 2019). However, female and male
participants in this study requested emotional support during hypoglycemic episodes from family
and friends. Therefore, participants in this study and other studies found emotional support from
the diabetes community, family, and friends to be a facilitator for T1DM disease and symptom
management. However, emotional support from providers was not as prominent in this study;
therefore, endocrinologists should consider providing more emotional support for college

students with T1DM through routine check-ins. Additional research is warranted to determine if
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endocrinologists provide emotional support for other college students with TIDM and if other
male college students with T1DM seek emotional support during hypoglycemic episodes.
Informational Support for Disease Management

The third type of dimension of social support that emerged in this study was
informational support (Cutrona & Suhr, 1992). Informational support is defined as providing
general information about T1DM, suggestions on how to manage T1DM, and where to seek
resources for T1DM management (Troncone et al., 2019). Most participants in this study
received informational support from family members, friends, and their romantic partners about
their blood glucose level. Family members, friends, and romantic partners of participants in this
study received alerts about the participants’ blood glucose level through the Dexcom Follow app
(Follow, 2023). Family members, friends, and romantic partners of the particpants in this study
provided informational support by alerting participants if their blood glucose decreased or
increased too far out of range. Previous research reported adolescents with TIDM whose parents
monitored their blood glucose using the Dexcom Follow app (Laffel et al., 2017) and another
study mentioned adolescents and adults who were newly diagnosed had their family members
monitor their blood glucose (Garg et al., 2020). Results from this study contribute to the
literature based on limited findings pertaining to college students with T1DM and informational
support received through the Dexcom Follow app.

Newly diagnosed college students with T1DM in this study also received informational
support about T1DM disease and symptom management from other college students with TIDM
who lived with TIDM longer. College students with T1DM for years in this study also requested
informational support about unfamiliar symptoms (i.e., inability to obtain glycemic control) that

they experienced to determine if other college students with TIDM previously experienced
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similar problems with their blood glucose. Previous research pertaining to adolescents (i.e., 12 —
18 years of age) with T1DM found that they sought informational support through online groups
explaining background information about T1DM, common problems living with TIDM, and
nutrition (Troncone et al., 2019). Findings from this study were similar where college students
with TIDM exchanged symptom response advice using a mobile application, GroupMe.
Additional studies should explore if other college students with T1DM receive informational
support through receiving alerts from family, friends, and romantic partners about their blood
glucose. Future research should also examine whether college students with T1DM utilize online
support groups for information and determine frequently asked questions in the online forums,
which findings can assist with tailoring interventions to provide educational courses to address
common concerns.

Findings from previous studies and this study show that informational support serves as a
facilitator for T1DM disease and symptom management. Therefore, family, friends, and
romantic partners should continue to provide informational support by sending blood glucose
alerts to college students with T1DM to sustain T1DM disease and symptom management as
full-time students. However, informational support from providers was not as prominent in this
study; therefore, endocrinologists should consider providing more informational support for
college students with TIDM such as resources provided during medical appointments and
messages in online portals about engaging in appropriate T1DM self-care behaviors for disease
and symptom management. Participants in this study did not also mention seeking information
from a health education/diabetes care and education specialist; therefore, future studies should
explore if college students with TI1DM request informational support from health education and

promotion professionals (Misher et al., 2021; Scheiner et al., 2022; Weissberg-Benchell et al.,
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2007). Additional research is warranted on how informational support serves as a facilitator for
T1DM disease and symptom management among college students with T1DM and whether other
college students with TIDM receive informational support (Helgeson et al., 2023). Findings
from future studies can assist with creating future support groups and educational courses
centered on the information that college students with T1DM commonly request.
Technology Assistance for Disease and Symptom Management

Medical devices (e.g., insulin pump, CGM) and mobile applications (e.g., Dexcom
Follow, Dexcom Clarity) are essential for TIDM disease and symptom management (Clarity,
2023; Follow, 2023). An insulin pump and CGM can assist with recording and tracking blood
glucose levels (i.e., self-care monitoring) and help with detecting (i.e., symptom detection) and
interpreting (i.e., symptom interpretation) changes in blood glucose levels (Nevo-Shenker et al.,
2020). Mobile applications such as Dexcom Follow can assist with detecting changes in blood
glucose (i.e., symptom detection). Dexcom Clarity can assist with interpreting blood glucose
trends (i.e., symptom interpretation) through providing visual graphs and sending weekly reports
analyzing trends to determine common time durations where blood glucose changes typically
occur (Lucidi et al., 2018). Most participants in this study believed that receiving fechnology
assistance from their medical device and mobile applications served as facilitators for TIDM
disease and symptom management. Previous research also found similar findings among
adolescents and young adults (mean age of 10.2 years) with TIDM where one study reported that
Dexcom Clarity and Dexcom Follow assisted participants with sustaining glycemic control for
an extended period of time (Pemberton et al., 2021). Additional studies should be conducted to
determine the experiences of college students with T1DM utilizing technology as a facilitator for

disease and symptom management (Klonoff & Kerr, 2017).
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Participants in this study were also appreciative of receiving fechnology assistance with
sharing their blood glucose and T1DM self-care behaviors with their provider through a
combination of two mobile applications, Dexcom Clarity and Glooko (Clarity, 2023; Glooko,
2023). Glooko is a medical software that enables patients’ data to be collected through
downloading a mobile application to connect multiple diabetes devices such as a blood glucose
meter, fitness and biometric devices, CGM, insulin pen, and insulin pump (Glooko, 2023).
Patients’ data can be imported in electronic health record systems to allow providers access to
their patients’ blood glucose and T1DM self-care behaviors (Pettus & Edelman, 2017).
Endocrinologists can display the data to college students with TIDM during their medical
appointment to discuss their TIDM disease management (Patel et al., 2018).

Previous studies have found that TIDM disease and symptom management improved,
less schools days were missed, and better quality of life was reported among participants ages 3
— 70 years who used diabetes technology (Cemeroglu et al., 2010; Hommel et al., 2014).
However, these studies have limited information about the various methods and technological
features college students with TIDM use for TIDM disease and symptom management
(Cemeroglu et al., 2010; Hommel et al., 2014). Limited studies also exist about how college
students with T1DM utilize diabetes technology to collaborate with their endocrinologist to
sustain disease and symptom management; therefore, findings from this study contribute to the
literature by revealing how college students with T1DM and their endocrinologist use technology
to monitor health data (i.e., blood glucose, TIDM self-care behaviors) to prepare for medical
visits with their endocrinologist about questions that they have about disease and symptom
management. Findings from this study and previous studies show that technology assistance is a

facilitator for T1DM disease and symptom management. Health education/diabetes care and
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education specialist and endocrinologists should educate college students with T1DM on how to
use medical devices and mobile applications for self-care monitoring (e.g., record T1DM self-
care behaviors), self-care management (e.g., temporary basal rates), symptom interpretation
(e.g., interpret blood glucose trends), and symptom response (e.g., suggestions on addressing
hypoglycemia after a workout) since technology has been known to serve as a facilitator for
T1DM disease and symptom management.
Implications for Practice

Previous research and findings from this study highlight the importance of college
students with T1DM receiving support with disease and symptom management as full-time
students (Fedor et al., 2017; Habenicht et al., 2021). Findings from previous studies and this
study provide insight into the experiences of engaging in T1DM self-care behaviors for disease
and symptom management as full-time college students (Fredette et al., 2016; Griggs et al.,
2020; Habenicht et al., 2021; Saylor & Calamaro, 2016). This study utilized a theoretical
framework, the middle-range theory of self-care of chronic illness integration of symptoms, to
explore engagement in T1DM self-care behaviors for disease and symptom management among
full-time undergraduate college students. The theory was created for exploring CHC
management and has been used for quantitative and qualitative exploration of various CHCs
including T1IDM and T2DM among older adults ranging in ages 61-85 but not among college
students with T1DM (Ausili et al., 2018; Caruso et al., 2019; Luciani et al., 2021; Riegel et al.,
2019; Riegel et al., 2012). The theoretical constructs and concepts in the middle-range theory of
self-care of chronic illness integration of symptoms were helpful for gaining additional insight
about T1DM self-care behaviors for disease and symptom management among college students

with TIDM (Riegel et al., 2019; Riegel et al., 2012). The qualitative findings from this study

250



provide insightful recommendations that are necessary for health education and promotion
practitioners to be informed on how to assist this subpopulation of college students. Implications
were identified based on previous literature and findings from this study as recommendations to
assist health education and promotion practitioners with improving and sustaining T1DM self-
care behaviors among college students with T1IDM (Barsell et al., 2018; Cockroft et al., 2019;
Ersig, 2019; Fredette et al., 2016; Saylor et al., 2019; Wisk et al., 2019). The identified
implications from this study are recommended for 1) health education and promotion
practitioners such as diabetes and education specialists, 2) healthcare providers, including
endocrinologists, registered dieticians, exercise physiologists, and psychologists, 3) university
services such as disability services and dining services, and 4) family, friends, and romantic
partners of college students with T1DM.

One of the primary focuses for this study consisted of exploring engagement in TIDM
self-care behaviors for disease management (i.e., self-care maintenance, self-care monitoring,
self-care management) among college students with TIDM. The findings from this study suggest
that daily engagement in T1DM self-care behaviors (i.e., self-care maintenance), routine blood
glucose monitoring (i.e., self-care monitoring), and adjustments to T1DM self-care behaviors
such as physical activity and insulin dosages (i.e., self-care management) occurred among
college students with TIDM. However, health education and promotion practitioners are needed
to support disease management among college students with T1DM (Johnson, 2020; Katsiaficas,
2017; Mullins et al., 2017). For instance, health education/diabetes care and education specialists
are recommended to provide suggestions to college students with T1DM to maintain glycemic
control by informing students about the importance of storing medical supplies and snacks in

their vehicle daily, offering educational trainings on how to monitor the ways nutritional
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consumption can impact blood glucose levels, suggesting ways to accurately count
carbohydrates, and encouraging changing insulin pump and Omnipod site locations every 2-3
days to reduce infection (Coates et al., 2017; Highsmith, 2021; La Banca et al., 2022; Mayen et
al., 2022).

Support from endocrinologists and other healthcare providers for college students with
T1DM are also needed to encourage engagement in routine blood glucose checks, create
temporary basal rates, and communicate disease management concerns during in-person
appointments, virtual appointments (e.g., Telemedicine), or online portals (Chiang et al., 2021;
Commissariat et al., 2021; Datye et al., 2015b; Glenn et al., 2020). Registered dieticians are
encouraged to provide educational courses and resources for college students with T1DM on
how to plan daily meals that assist with maintaining glycemic control (Khademian et al., 2020;
Mayen et al., 2022; Porter et al., 2021). Exercise physiologists are recommended to create and
provide educational material and resources about how to engage in physical activity safely and
adjust exercises to sustain glycemic control (Colberg et al., 2016; Forlenza et al., 2019; Lu &
Zhao, 2020; McAuley et al., 2016; Riddell et al., 2017). Practical implications for college
students with T1DM also consist of using technology for disease management such as mobile
applications that can provide guidance and increase confidence in counting carbohydrates and
record T1DM self-care behaviors (e.g., physical activity, nutritional consumption) in the activity
mode setting in the insulin pump (Abraham et al., 2016; Beck et al., 2019; Biester et al., 2017;
Garg et al., 2020; Glennie et al., 2022).

The second primary focus for this study consisted of exploring engagement in T1DM
self-care behaviors for symptom management (i.e., symptom detection, symptom interpretation,

symptom response) among college students with TIDM. The findings from this study suggest
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that college students with T1DM were aware of their symptoms physiologically and by receiving
technology alerts (i.e., symptom detection), interpreted causes of their symptoms by conducting
an analysis of T1DM self-care behaviors recorded in activity mode and using mobile
applications such as Dexcom Clarity (i.e., symptom interpretation), and immediately responded
to hypoglycemia and had situational responses to hyperglycemia (i.e., symptom response).
However, health education and promotion practitioners are needed to support symptom
management among college students with T1DM (Chiang et al., 2021; Highsmith, 2021; O.
Walsh et al., 2018). For instance, health education/diabetes care and education specialists are
recommended to assist college students with T1DM by providing educational courses and
training on how to physiologically detect symptoms prior to and during a hypoglycemia or
hyperglycemia episode, offering education on how to administer the appropriate amount of
insulin to reduce hypoglycemia and hyperglycemia, suggesting ways to regulate blood glucose
during viral infections, and discussing the importance of responding to hyperglycemia
consistently and in a timely manner (Highsmith, 2021; Khademian et al., 2020; La Banca et al.,
2022; Mayen et al., 2022; Porter et al., 2021).

Support from endocrinologists are also needed for symptom management such as: 1)
assessing symptom detection, symptom interpretation, and symptom response skills routinely
through distributing a questionnaire to examine hypoglycemia and hyperglycemia awareness,
understanding of the causes of hypoglycemia and hyperglycemia episodes, and response time
and confidence to address hypoglycemia and hyperglycemia symptoms and 2) suggest mobile
applications that can assist with interpreting the causes of blood glucose changes (Commissariat
et al., 2021; Datye et al., 2015b; Glenn et al., 2020; Hilliard et al., 2018; McDowell et al., 2020;

Michaud et al., 2018; Monaghan et al., 2013). Registered dieticians are encouraged to educate
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college students with T1DM on how to cook and consume nutritious meals that assist with
sustaining glycemic control and how to control the impulse to overeat carbohydrates during a
hypoglycemia episode (La Banca et al., 2022; Mayen et al., 2022; Porter et al., 2021; Sanders et
al., 2018). University dining facilities should also inform college students with T1DM on the
amount of carbohydrates that are embedded in their meals through clear labeling (Bratke &
Sivertsen, 2021; Habenicht et al., 2021; Kellett et al., 2018; Nevo-Shenker et al., 2020).
Exercise physiologists are recommended to tailor exercises for college students with TIDM to
reduce hypoglycemia episodes during physical activity and suggest mobile applications that
assist with providing guidance on engaging in physical activity safely (Colberg et al., 2016;
Forlenza et al., 2019; Lu & Zhao, 2020; Riddell et al., 2017; Tracy et al., 2020). Psychologists
should provide stress management techniques and recommend stress relieving mobile
applications for addressing diabetes distress to improve glycemic control (Bratke & Sivertsen,
2021; Cadigan et al., 2022; Cockroft et al., 2019; Garner et al., 2022).

The third primary focus for this study consisted of exploring the barriers to engaging in
T1DM self-care behaviors for disease and symptom management among college students with
T1DM. The findings from this study suggest that the barriers for disease and symptom
management included diabetes burnout, college lifestyle, difficulty receiving medical supplies,
and insurance limitations. Therefore, health education and promotion practitioners are needed to
assist with reducing the barriers to engaging in T1DM self-care behaviors for disease and
symptom management among college students with TIDM. For instance, health
education/diabetes care and education specialists are recommended to provide education to high
school students on how to prepare for managing T1DM as a full-time college student and suggest

and create tailored schedules that align academic schedules with T1DM disease management that

254



enables routine engagement in T1DM self-care behaviors (Mayen et al., 2022; Nevo-Shenker et
al., 2020; Pemberton et al., 2021; Porter et al., 2021).

University disability services should also assist college students with TIDM at new
student orientation by informing students about receiving accommodations, using the on-campus
mailing services for receiving medical supplies, information about social support groups on
campus, and location of counseling services and Student Health Center (Habenicht et al., 2021;
Nevo-Shenker et al., 2020; Van Hecke et al., 2017). Support from endocrinologists is also
needed to provide extra insulin prescriptions when a college student with T1DM undergoes a
HCT. Additionally, medical suppliers such as Dexcom should consider allowing extra Dexcom
sensors to be purchased for safety precautions (Commissariat et al., 2021; Datye et al., 2015b;
Hilliard et al., 2018; Michaud et al., 2018; O. Walsh et al., 2018). Psychologists could also offer
stress management techniques and additional mental health resources that assist with reducing
diabetes burnout, distribute a Diabetes Burnout Scale (DBS) questionnaire to assess diabetes
burnout in this subpopulation of students, and enable flexibility for college students with T1DM
to schedule in-person and virtual appointments (Bratke & Sivertsen, 2021; Cadigan et al., 2022;
Cockroft et al., 2019).

Another factor that affects self-care that was explored in this study were facilitators for
disease and symptom management which included years of experience, tangible support with
supplies, emotional support for disease and symptom management, informational support for
disease management, and technology assistance for disease and symptom management.
Therefore, health education and promotion practitioners should encourage and establish
programs that support facilitators of TIDM self-care behaviors among college students with

T1DM. For instance, health education/diabetes care and education specialists are recommended
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to provide information about where college students with T1DM can obtain medical supplies if
their supplies become limited and how to use technology (e.g., medical device, mobile
applications) for disease and symptom management purposes (Barsell et al., 2018;
Charalampopoulos et al., 2017; Coates et al., 2017). Family, friends, and romantic partners
should continue to provide emotional support through checking in to see how college students
with TIDM are managing T1DM as a full-time student (Gavrila et al., 2019; Habenicht et al.,
2021; Holtz & Kanthawala, 2020; Van Hecke et al., 2017). Family, friends, and romantic
partners should also offer informational support by using Dexcom Follow to monitor and alert
college students with T1DM when changes to their blood glucose decrease or increase out of
range (Gavrila et al., 2019; Glennie et al., 2022; Lucidi et al., 2018). Informational support is
also needed from endocrinologists to provide resources during medical appointments and to send
messages through an online portal on how to sustain TIDM self-care behaviors (Commissariat et
al., 2021; Michaud et al., 2018; O. Walsh et al., 2018).
Limitations

Several limitations occurred in this study associated with recruitment and interview
scheduling. A hidden population (e.g., individuals with CHCs) caused recruitment concerns
since information about college students with T1DM was not readily available and accessible to
the researcher. However, the researcher utilized multiple recruitment strategies to increase
recruitment success, which included use of a university listserv that allowed access to >30,000
undergraduate students, contacted T1DM national organizations (e.g., College Diabetes
Network, Juvenile Diabetes Research Foundation) that enabled access to state T1DM chapters,
and emailed university disability offices and student organizations at various universities in the

Southeastern US (CDN, 2022; JDRF, (n.d.)). Additional limitations occurred due to the
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composition of the sample being predominantly White (87%), which limited the ability to relay
disease and symptom management experiences among college students who attended private or
public universities beyond the Southeastern US region who are also people of color. The
researcher emailed various organizations to recruit additional racial/ethnic groups to learn about
their perspectives to recruit participants who did not identify as White. Additionally, it is likely
that the sample was predominantly white since recruitment occurred at predominantly white
institutions and White individuals are more commonly diagnosed with T1IDM (DiMeglio, Evans-
Molina, et al., 2018; Hughes et al., 2016). Therefore, data from this study are only limited to the
disease and symptom management experiences among 31 college students with T1DM among
five large 4-year universities located in the Southeastern US. More research is needed to explore
disease and symptom management experiences among college students with T1DM who attend
2-year colleges and 4-year universities in other regions and who are from diverse racial/ethnic
backgrounds (Fredette et al., 2016; McFadden, 2016; Saylor et al., 2019; Saylor et al., 2018).
Additionally, participants in this study had busy class and work schedules; therefore, the
researcher had to provide available interview time slots during the evenings and weekends to
accommodate the participants’ schedule (Hamilton, 2020; Majid et al., 2017; Rodgers & Cowles,
1993).

An additional limitation, recall bias among the participants, occurred in this study. Recall
bias was imparted on the study because participants were asked to share experiences of disease
and symptom management as a full-time college student, which was difficult at times since
participants had to retrospectively describe an experience related to disease and symptom
management from a year or longer depending on their classification. Participants who experience

memory loss from previous disease and symptom management experiences can cause the
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researcher to miss an opportunity to understand the phenomenon fully (Vanover et al., 2021).
More vivid details could be provided if college students with TIDM were interviewed
immediately after experiencing TIDM symptoms or T1DM medical related complications;
however, circumstances do not allow the researcher to gather experiences from the participants
in an instant manner (Bazeley, 2020; Vanover et al., 2021). However, this limitation was reduced
by the researcher by using a tactic to reorient the participant temporally such as using probing
questions to help improve their memory (Majid et al., 2017; Rodgers & Cowles, 1993).
Therefore, researchers have been advised to incorporate probing questions that can reorient
participants when they need assistance reflecting on previous experiences (MacLean et al., 2004;
Morse, 2015). Thus, the researcher used probing questions in addition to providing a sheet of
paper to allow participants to write down their thoughts throughout the interview in case they
recalled specific details when answering a different question.

Additionally, the selection of the methodology and data analysis procedures were also
limitations for this study. The researcher incorporated qualitative approaches to explore disease
and symptom management among college students to understand their processes of engaging in
T1DM self-care behaviors. However, findings from this study are intended to relay the
experiences among 31 college students with T1DM without generalizing the data to say that all
college students with T1DM had the same experience. Qualitative research findings aim to seek
transferability instead of generalizability like quantitative research (Creswell, 1994; Denzin &
Lincoln, 2002; Easton et al., 2000). Transferability helps with connecting differences within
experiences of a phenomenon among a population; however, findings from this study does not
fully represent the experiences among all college students with T1DM, as this is not the purpose

of qualitative research nor this study (Creswell, 1994; Easton et al., 2000; Franklin & Ballan,
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2001). Qualitative research was appropriate for this study since the researcher wanted to provide
further insights about self-care processes for disease and symptom management for future
tailored interventions, which require in-depth interviews (Elo et al., 2014; Groenewald, 2004;
Hadi & José Closs, 2016). Limitations also existed due to the way the data analysis was
conducted. The researcher conducted the analysis independently, which some might be
concerned that researcher biases existed for this study because an independent analysis of the
data will result in one single interpretation, which means findings will be reported from one
researcher’s viewpoint. Concerns about researcher biases were reduced by 1) using reflective
memos written about interpretations of the data, 2) analytic memos to record study procedures,
3) feedback from three additional research team members on the development of the codebook,
and 4) confirmation from participants during the interview to understand their perspectives to
establish trustworthiness and credibility of study findings and procedures (Hadi & José Closs,
2016; Hamilton, 2020; MacLean et al., 2004).
Future Research

Although findings from this study contributed additional descriptions of experiences
engaging in T1DM self-care behaviors for disease management among college students with
T1DM, additional research is warranted for disease management experiences among college
students with TIDM. The three theoretical constructs that should be explored further related to
disease management include self-care maintenance (i.e., daily TIDM self-care behaviors
practiced), self-care monitoring (i.e., monitoring and tracking blood glucose levels), and self-
care management (i.€., long-term adjustments to gain glycemic control). Future research for self-
care maintenance behaviors need further exploration among other college students with TIDM

to 1) determine if they perform daily behaviors such as carry medical supplies (e.g., insulin
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syringe, CGM sensors), snacks (e.g., gummies), juices in their backpack and store medical
supplies and snacks in their vehicle for glycemic control, 2) explore daily nutritional habits and
eating disorder behaviors, 3) examine if manual insertion of estimated carbohydrates into a
medical device commonly occurs, and 4) assess carbohydrate counting skills to enable precise
carbohydrates to be manually inserted in medical device correctly. Additional studies are
warranted for self-care monitoring behaviors to 1) explore techniques of monitoring blood
glucose changes due to nutrition consumed and 2) determine what motivates or discourages
routine blood glucose monitoring. Self-care management behaviors should also be further
explored related to 1) dietary adjustments when seeking to gain glycemic control, 2) confidence
with adjusting insulin rates for physical activity, 3) determine if endocrinologists assign
temporary basal rates for menstrual cycles, viral infections, and physical activity, 4) consider
sleeping behavior patterns when wearing a medical device to minimize insulin leaking, 5) change
pump and pod sites/infusion sets to reduce infection, and 6) determine if multidisciplinary teams
are accessible for college students with T1DM to ask questions about disease management.
Additional research is also warranted for exploring symptom management experiences
among college students with TIDM. The theoretical constructs related to symptom management
that need additional exploration include symptom detection, symptom interpretation, and
symptom response. Researchers should inquire further about symptom detection experiences by
1) exploring the confidence in physiologically detecting hypoglycemia and hyperglycemia
awareness among college students with and without using a CGM, 2) examining if symptom
detection skills related to hypoglycemia and hyperglycemia have diminished among college
students with T1DM who have lived with TIDM for more than 6 years, and 3) comparing

symptom detection skills among college students with TIDM newly diagnosed versus college
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students with T1DM who have lived with TIDM for more than 6 years. Additionally, researchers
should also conduct studies to understand symptom interpretation experiences among college
students with T1DM such as 1) inquiring if and how female college students with TIDM engage
in symptom interpretation during their menstrual cycle, 2) confidence using Dexcom Clarity to
understand blood glucose trends/causes of blood glucose trends using interpretative skills, 3)
determine if college students with TIDM receive recommendations on how to interpret blood
glucose changes from health education/diabetes care and education specialists and
endocrinologists, 4) explore frequent causes of hypoglycemia and hyperglycemia among college
students with T1DM, and 5) develop questionnaires that can assess symptom interpretation
confidence. Researchers must also consider understanding symptom response experiences among
college students with TIDM related to: 1) determining how to control inner impulse of
overeating during a hypoglycemia episode, 2) distributing Hypoglycaemia Problem-Solving
Scale (HPSS) to examine confidence in responding to hypoglycemia, 3) developing a
questionnaire to assess confidence in responding to hyperglycemia, and 4) exploring the reasons
why college students with TIDM delay responding to hyperglycemia.

Future studies should also be conducted to explore and address the barriers and
facilitators for engaging in TIDM self-care behaviors for disease and symptom management
among college students with TIDM. Researchers should consider 1) exploring barriers related to
mental health resources that are provided to address diabetes burnout, 2) determining the
resources that are provided to high school students with T1DM prior to attending college to
assist with management, 3) exploring additional barriers that are experienced when transitioning
from high school to college, 4) determining how to support out-of-state students with receiving

support for disease management, 5) exploring experiences related to obtaining medical supplies
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and additional support needed during an HCT, 6) determining if medical supply shipment delays
are experienced, 7) exploring self-care monitoring and disease management experiences being
impacted when medical supplies are delayed, and 8) determining if insurance limitations occur
among other college students and their experiences with disease management being disrupted.
Facilitators should also be examined further to continually support college students with T1IDM
and promote sustained disease and symptom management through T1DM self-care behaviors.
Researchers should develop future studies to further explore facilitators for T1DM management
among college students such as 1) determining additional resources that are needed by college
students with T1DM to encourage continuous engagement in T1DM self-care behaviors, 2)
determine how tangible support is defined and whether other college students with T1DM
receive tangible support and in what ways, 3) explore if and how endocrinologists should
provide emotional support, 4) inquire if college students with T1DM who are men seek
emotional support during hypoglycemia episodes, 5) determine if college students with T1DM
utilize online support groups and examine frequently asked questions in the online forums, 6)
determine how college students with T1DM define informational support, and 7) explore the
ways that college students with T1DM and endocrinologists discuss disease management related
to self-care monitoring, symptom interpretation, and self-care management of blood glucose
changes via mobile applications and medical devices.

Health education and promotion researchers and practitioners are encouraged to utilize
theoretical frameworks to better understand the process of engaging in T1DM self-care behaviors
for disease and symptom management among college students with T1DM. Future studies
should further explore the previously stated recommendations related to disease and symptom

management among college students with T1DM. Researchers should conduct interviews and
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administer surveys to explore resources that are needed for disease and symptom management
among college students with TIDM. Additionally, researchers should conduct studies pertaining
to the difficulty receiving medical supplies, insurance limitations, and HCT experiences to
further understand the barriers and facilitators related to the healthcare system that are
experienced when engaging in T1DM self-care behaviors in college. Lastly, healthcare
professionals are encouraged to routinely conduct assessments to evaluate self-care monitoring
behaviors and symptom detection, symptom interpretation, and symptom response skills among
college students living with TIDM for years or newly diagnosed to identify areas of
improvement.
Conclusion

A qualitative study was conducted using a theoretical framework to explore engagement
in TIDM self-care behaviors for disease and symptom management among college students with
T1DM. Findings from this study can assist with refining the theoretical constructs in the middle-
range theory of self-care of chronic illness integrations of symptoms to better understand T1DM
disease and symptom management. Application of the middle-range theory of self-care of
chronic illness integration of symptoms enabled the researcher to gain further qualitative insight
about the processes of engaging in T1DM self-care behaviors for disease management (i.e., self-
care maintenance, self-care monitoring, self-care management) among college students with
T1DM. Findings from this study revealed that daily engagement in T1DM self-care behaviors
occurred, TIDM self-care behaviors were monitored using technology, and adjustments to
T1DM self-care behaviors were incorporated for glycemic control. However, additional research
is needed to further explore disease management experiences to identify how to improve T1DM

self-care behaviors among college students with T1DM to sustain glycemic control.
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Additionally, engagement in TIDM self-care behaviors for symptom management were explored
among college students with TIDM to understand their ability to detect, interpret, and respond to
blood glucose changes. Findings from this study revealed that some participants in this study
were able to detect, interpret, and respond to their symptoms; however, additional assistance is
needed with responding to hypoglycemia.

Previous interventions have focused on diabetes management education, technology
assistance to improve an Alc level, and technology assistance to sustain engagement in T1DM
self-care behaviors; however, the literature has reported that these interventions were created for
adolescents and older adults with TIDM. To the researcher’s knowledge, three interventions
have been created for college students with T1DM related to 1) decreasing Alc values through
weekly education and support group sessions with medical providers, 2) improving diabetes
management through education about detecting blood glucose changes, education about weight
management and the importance of consistent insulin administration and 3) reducing binge
drinking behavior (Shalom, 1991; Wdowik et al., 2000; Wisk et al., 2019). However,
interventions are limited for college students with T1DM that assist with disease management
that provide education and trainings associated with important daily T1DM self-care behaviors,
how to monitor blood glucose changes using technology, and guidance on adjusting T1DM self-
care behaviors such as insulin rates. Additionally, interventions are also limited for college
students with T1DM that assist with symptom management and offer education and trainings
related to sustaining the ability to detect changes in blood glucose levels, interpreting the causes
of blood glucose changes, and responding to active blood glucose changes in a timely manner.
Findings from this study can assist other researchers with developing tailored interventions for

this subpopulation and provide guidance to health education and promotion practitioners,
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healthcare providers, universities, and family, friends, and romantic partners on how to support
college students with TIDM to engage in T1DM self-care behaviors for disease and symptom

management.
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APPENDIX A - RECRUITMENT FLYER

)
‘/\. Type 1Diabetes Management
~ ®  Experiences Among College Students

Are you a current full-time undergraduate Do you want to share your experiences
college student 18-24 yearsof age whohas  living with T1D as a full-time college
lived with T1D for at least 2 years? student?

Participants will be asked to complete:
*Abrief 5-minute sociodemographic questionnaire
*A one-on-one interview for 45 - 60 minutes
Interviews can be conducted in-personat UA or virtually on Zoom

Participants are eligible to receive a $15 Gift Card after the interview.

b Want to enrollin the study?
Scan the QR code or contact NyNika McFadden
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APPENDIX B — RECRUITMENT SURVEY ON QUALTRICS

Survey URL: https://universityofalabama.az1.qualtrics.com/jfe/form/SV_6LsOLfoXFIGnS98

Recruitment Survey for College Students with
Type 1 Diabetes

Welcome

Title of Research Study: A Qualitative Exploration of Self-Care Behaviors for Disease and
Symptom Management Experiences Among College Students with Type 1 Diabetes Mellitus

Welcome, thank you for your interest in participating in this study. The purpose of this study is
to explore disease and symptom management experiences among full-time college students with
Type 1 Diabetes. We will use the information you provide in this survey to contact you if we still
need participants, and if you are eligible for participation. If you do not meet the study inclusion

criteria, you will automatically be directed to the end of the survey.

This survey should take approximately three minutes to complete. Please click the right arrow
located at the bottom to proceed with the survey.

Q8 Are you between the ages of 18 - 247
Yes (1)

No (2)

Skip To: End of Survey If Are you between the ages of 18 - 24? = NoQ2 Are you currently enrolled as a full-time

undergraduate college student?

322


https://universityofalabama.az1.qualtrics.com/jfe/form/SV_6Ls0LfoXFIGnS98

Yes (1)

No (2)

Skip To: End of Survey If Are you currently enrolled as a full-time undergraduate college student? = No

Q3 Have you been living with Type 1 Diabetes for at least two years or more?

Yes (1)

No (2)

Skip To: End of Survey If Have you been living with Type 1 Diabetes for at least two years or more? = No

Q9 Thank you for your responses. Based on your responses, you are eligible to participate in this
study. The study involves completing a five-minute demographic survey and participating in a
one-on-one interview with a graduate student researcher.

College students who do not attend The University of Alabama (Tuscaloosa) may still
participate in the study, but are required to conduct their interview using Zoom.

College students who do attend The University of Alabama (Tuscaloosa) may choose to have
their interview in-person on campus or Zoom.

Q10 Are you still interested in participating in this study?

Yes (1)

No (2)

Skip To: End of Survey If Are you still interested in participating in this study? = No

323



Q5 Do you prefer to meet in-person or use Zoom for the interview?

In-Person (1)

Zoom (2)

Q7 Please list the best email address to contact you for scheduling an interview.
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APPENDIX C — ORGANIZATIONAL EMAIL TEMPLATE

(Good morning/Good afternoon),

My name is Ny’Nika McFadden, and currently I am a doctoral candidate in the Department of
Health Science. I am currently working on my dissertation, which explores disease and symptom
management experiences among college students with Type 1 Diabetes Mellitus. I would like to
recruit at least 30 full-time, undergraduate college students ages 18 — 24 who has had Type 1
Diabetes Mellitus for at least two years.

Attached, you will find my IRB approval letter and recruitment flyer. Can you please forward
this email and my recruitment flyer to your listserv and/or post the following message and my
flyer on your social media accounts?

Recruitment Message:

Are you a full-time, undergraduate college student ages 18 — 24 who has had Type 1 Diabetes
(T1D) for at least two years or more? If yes, are you comfortable sharing your experiences
managing T1D as a full-time college student with a researcher? Students who are eligible and
interested in participating in the study will receive a 815 Gift Card after the interview. The
interview can occur in-person on The University of Alabama (Tuscaloosa) campus or Zoom.
Interviews will last about 45 to 60 minutes. Also, participants will be asked to complete a brief,
five-minute sociodemographic questionnaire. Eligible and interested participants should email
to enroll in the study.

If you have any questions, please let me know. I look forward to hearing from you. Have a great
day!

Best,

Ny’Nika McFadden
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APPENDIX D — SEMI-STRUCTURED INTERVIEW GUIDE

Interview Introduction

Thank you for agreeing to take part in this discussion about your experiences with disease and
symptom management living with Type 1 Diabetes as a full-time undergraduate college student.

I am interested in understanding experiences with disease and symptom management among full-
time college students with Type 1 Diabetes. I would like to hear about your experiences
managing Type 1 Diabetes as a full-time college student. There are no right or wrong answers in
this interview. During our conversation, you may have certain thoughts about your experiences
with Type 1 Diabetes management that you would like to share as we conclude the interview. So,
I will provide a sheet of paper for you to write down your thoughts (or since you are joining
virtually, please feel free to write down your thoughts on your own sheet of paper or type them
in the chatbox). We can finish the interview with any thoughts you have written down. How does
that sound?

I would like to record our conversation about your experiences to ensure you have my full
attention. I do not want to miss anything you say. Our conversation will remain confidential, and
no names will be used in any publications. Is that okay?

At this time, I’d like to ask that you silence your phone and refrain from checking and
responding to text messages and phone calls during our conversation. |

Before we begin the interview, I will need to confirm your verbal consent to participate in the
study and to audio record you. Do I have your verbal consent? If not, I will stop the recording
now.

Great, thank you. The interview will start now.

Interview Questions

1. Main Question: Tell me about your overall experience living with Type 1 Diabetes as a
full-time college student.

2. Main Question: Self-care behaviors are defined as decisions and actions that an
individual performs to cope with a health problem or to improve their health. Explain the
self-care behaviors you perform daily to manage Type 1 Diabetes.

Probe: What seems to be the most helpful self-care behaviors you engage in to avoid
experiencing Type 1 Diabetes symptoms?

326



Probe: What seems to be the least helpful self-care behaviors you engage in to avoid
experiencing Type 1 Diabetes symptoms?

Probe: What do you do to prevent Type 1 Diabetes burnout? *T1D burnout means
dreading having to take of yourself even though it is necessary to manage your
condition.

3. Main Question: Can you tell me about how you track and record your blood sugar
throughout the day?

Probe: What prompts you to track your changes when your body experiences
symptoms related to Type 1 Diabetes?

Probe: What has been helpful with allowing you to track bodily changes that have
occurred from Type 1 Diabetes?

Probe: Do you use technology? Do you use a journal to track your changes?
Probe: How do you log your sugars/blood glucose level?

4. Main Question: Explain the changes that you make to your self-care behaviors when
you notice changes to your body resulting from Type 1 Diabetes.

Probe: What helps you to consistently manage Type 1 Diabetes?

5. Main Question: Describe how you detect changes in your blood sugar.

Probe: What is helpful for allowing you to detect changes in your blood sugar?

Probe: How would you detect your symptoms without the assistance of technology
such as your CGM alerting you that your blood sugar has changed?

6. Main Question: Explain how you determine the causes of your blood sugar changing.

Probe: Was there ever a time when you were unable to determine the causes of your
blood sugar changing? If so, are you comfortable sharing what happened.

7. Main Question: Describe the ways you respond to your blood sugar changing.
Probe: How do you respond when your blood sugar is extremely high?
Probe: How do you respond when your blood sugar is extremely low?

Probe: What are challenges that you have faced with responding to your blood sugar
changing?

8. Main Question: Explain what prevents you from engaging in self-care behaviors to
manage Type 1 Diabetes.
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9.

10.

1.

12.

Probe: What situations can you recall not being able to engage in self-care behavior
to manage Type 1 Diabetes?

Main Question: Explain what helps you to engage in self-care behaviors to manage
Type 1 Diabetes.

Main Question: Describe additional resources or support that can help you to better
manage Type 1 Diabetes.

Main Question: Speaking of additional resources and support, I would like to briefly
discuss details with you about a health care transition. After reading a brief description
of a health care transition, I would like to hear your opinion. A health care transition is
defined as a process of moving a child from child-centered care to adult-centered care.
The health care transition process involves providers helping young children and adults
with and without chronic health conditions manage their condition through self-care
behavior assessments and by providing guidance on how to use health services such as
scheduling an appointment and interacting one-on-one with a provider. Based on the
description I just read about a health care transition. Describe how you believe a health
care transition can be beneficial for you and other college students with TIDM.

Probe: Did you experience a health care transition? If so, please describe your
experiences with the health care transition process.

Probe: Do you think a health care transition would beneficial for individuals with
T1DM prior to entering college? Why or why not?

Main Question: Those are all of the questions I have prepared for today. Is there
anything else you would like to elaborate on or share that we have already discussed or
did not discuss during the interview?

That concludes our conversation. I will stop the recording now. Once again, thank you for your
time. I really appreciate your valuable input and for sharing your experiences. As I shared when
we discussed the informed consent form, your identity and responses will remain confidential at
all times. If you have any questions, please feel free to email me. I hope that you have a great
day/evening!
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APPENDIX E — SOCIODEMOGRAPHIC SURVEY ON QUALTRICS

Survey URL: https://universityofalabama.az1.qualtrics.com/jfe/form/SV_bwrgihxRuUKSQNTw

Sociodemographic Questionnaire for College
Students with Type 1 Diabetes

Welcome Title of Research Study: A Qualitative Exploration of Self-Care Behaviors for
Disease and Symptom Management Experiences Among College Students with Type 1 Diabetes
Mellitus

Welcome, thank you for your interest in participating in this study. The purpose of this study is
to explore disease and symptom management experiences among full-time college students with
Type 1 Diabetes.

This survey should take approximately five minutes to complete. Survey items will gather
general information about you, your medical supplies, and perceived ability to manage your
Type 1 Diabetes Mellitus. You can skip any questions that you do not feel comfortable

answering. If you have any questions, please let the researcher know at any time.

Please click the right arrow located at the bottom to proceed with the survey.

Q5 What is your age today?
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Q3 What is your current classification in school?

Freshmen (1)

Sophomore (2)

Junior (3)

Senior (4)

Other (5)

Q4 What is your current major?

Q23 Where do you currently live?

Campus or university housing (1)

Parent/guardian/other family member's home (2)

Off-campus or other non-university housing (3)

Temporarily staying with a relative, friend, or "couch surfing" until I find housing (4)

I don't currently have a place to live (5)

Other (6)
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Q6 Which gender identity do you identify with the most?

Female (4)

Male (5)

Transgender Female (6)

Transgender Male (7)

Non-binary/Non-conforming (8)

Other (9)

Prefer not to say (10)

Q7 What is your racial identity? Select all that apply.

American Indian or Native Alaskan (4)

Asian or Asian American (5)

Black or African American (6)

Hispanic or Latino/a/x (15)

Middle Eastern/North African (MENA) or Arab Origin (12)

Native Hawaiian or Other Pacific Islander Native (7)

White (8)

My identity is not listed above (13)
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Prefer not to say (11)

SSS Item The image of this ladder represents your perception of your socioeconomic
background related to your families' income and your families' educational background. This
ladder contains 10 steps. The lowest step at the bottom (step 1) means you perceive your
socioeconomic background as having the least amount of money and least amount of education.
The highest step at the top (step 10) means you perceive your socioeconomic background as
having the highest amount of money and highest level of education.

When comparing your socioeconomic background to others, which step do you believe
represents the perception of your socioeconomic background? Please use your finger or arrow to
click on steps 1 -10 on the ladder to insert your answer.
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Q10 What is your primary source of health insurance?

I have a college/university Student Health Insurance Plan (1)

I am covered by my parent/guardian's health insurance plan (2)

I am covered by my employer-based plan (or my spouse/partner's employer-based plan)

)

I have Medicaid, Medicare, SCHIP, or VA/Tricare coverage (4)

I don't have health insurance (5)

I don't know if I have health insurance (6)

I have health insurance, but I don't know the primary source (7)

Q11 Select all of the medical supplies that you own to manage your Type 1 Diabetes. Multiple

answers are allowed. Please check all that apply.

Insulin Pump (1)

Insulin Pump with Continuous Glucose Monitor (CGM) (2)

Continuous Glucose Monitor (CGM) (8)

Insulin Vials (3)

Insulin Pens (4)

Insulin Syringes (5)

Glucometer/Blood Glucose Monitor (6)
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Oral Medication (i.e., Metformin) (9)

Insulin Inhaler (10)

Other (7)

Q25 On average, how much do you spend on medical supplies each month to manage your
Type 1 Diabetes?

Q12 How often do you visit your provider to receive care for your Type 1 Diabetes?

Once per year (1)

Twice per year (2)

Three times per year (3)

Four times per year (4)

More than four times per year (5)
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Q13 Select the type(s) of providers you routinely visit to manage your Type I Diabetes each
year. Multiple answers are allowed. Please check all that apply.

Pediatric Endocrinologist (Specializes in Diabetes) (1)

Adult Endocrinologist (Specializes in Diabetes) (2)

Family Medicine Physician or Urgent Care (3)

Internist (Adult Provider) (4)

Pediatrician (5)

Emergency Medicine Provider (ER) (8)

Other (6)

I Do Not Routinely Seek Medical Care (7)
Q14 Which location(s) do you typically seek medical care for your Type 1 Diabetes? Multiple
answers are allowed.

University Student Health Center (1)

Provider near my University but not on campus (3)

Provider is located 50 miles or more away from campus (7)

Provider back home (2)

Telemedicine (8)
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Other (5)

I Do Not Seek Medical Care (6)

Q15 How many years have you been living with Type 1 Diabetes?

Years (4)

Q17 On a scale from 0 to 10, what is your level of confidence with managing Type 1 Diabetes?

0 (0)

1 (1)

2. (2)

3 (3)

44

5 (5)

6 (6)

7 (7)

8 (8)

9 (9)

10 (10)

336



APPENDIX F — INTERVIEW EMAIL REMINDER TEMPLATE

(For In-Person Interviews)
Good morning/evening,

You are receiving this email because you are scheduled to participate in a one-on-one interview. My
records indicate that you selected to be interviewed in-person. In-person interviews will occur in || i
_. Your interview is scheduled to occur on (date) at (time CT). An attachment of the
campus map is provided. As a reminder, our interview may last between 45 to 60 minutes.

You will also receive a calendar invite with the date, time, and location of our interview shortly. If you
need to reschedule, please let me know as soon as possible. If you have any questions prior to our
interview, please feel free to email me. I look forward to seeing you soon.

Thank you,

Ny’Nika McFadden
(For Zoom Interviews)
Good morning/evening,

You are receiving this email because you are scheduled to participate in a one-on-one interview. My
records indicate that you selected to be interviewed virtually. Your Zoom interview is scheduled to occur
on (date) at (time CT). As a reminder, our interview may last between 45 to 60 minutes.

Please use the Zoom link and passcode below for our interview:
Zoom link:
Passcode:

You should also receive a calendar invite with the Zoom link and passcode shortly. If you need to
reschedule, please let me know as soon as possible. If you have any questions prior to our interview,
please feel free to email me. I look forward to seeing you soon.

Thank you,

Ny’Nika McFadden
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APPENDIX G — INFORMED CONSENT FORM

Project Title: A Qualitative Exploration of Self-Care Behaviors for Disease and Symptom
Management Experiences Among College Students with Type 1 Diabetes Mellitus

Informed Consent
Please read this informed consent carefully before you decide to participate in the study.

Consent Form Key Information: Participation in this study will involve completing a brief
demographic questionnaire and one, one-on-one interview. Activities required in the study
include:

e Answering a brief demographic questionnaire for at least 5 minutes

e Completing an interview that will last approximately 45 to 60 minutes

e Providing details of experiences related to disease management as a full-time college
student

e Providing details of experiences related to symptom management as a full-time college
student

e Receiving one $15 Amazon gift card for participating in one, one-on-one interview

Purpose of the research study: The purpose of the study is to understand the experiences
engaging in self-care behaviors for disease and symptom management among full-time college
students with Type 1 Diabetes Mellitus.

What you will do in the study: Full-time college students living with Type 1 Diabetes Mellitus
who are 18 years and older diagnosed with Type 1 Diabetes Mellitus for at least two years will
participate in two activities for this study. First, participants will answer a brief demographic
questionnaire that should take at least 5 minutes to complete. Demographic questionnaire items
will assess the participants’ age, year in school, major, gender identity, race/ethnicity, health
insurance status, and access to diabetes supplies/frequency of visits with their healthcare
provider. Additionally, items are included to assess disease specific information such as
diagnosis length, symptom severity, and perceived competency with managing Type 1 Diabetes
Mellitus. Second, participants will engage in one, one-on-one interview that will last
approximately 45 to 60 minutes. Statements from participants will be audio recorded during the
interview to help with data analysis. Audio recordings will be deleted after interviews are
transcribed and analyzed. Interview topics will include:
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e Experiences engaging in self-care behaviors for disease management as a full-time
college student living with Type 1 Diabetes Mellitus

e Experiences engaging in self-care behaviors for symptom management as a full-time
college student living with Type 1 Diabetes Mellitus

e Factors that impact the ability to engage in self-care behaviors for disease and symptom
management as a full-time college student living with Type 1 Diabetes Mellitus

Participants may skip any question in the demographic questionnaire and interview that makes
them uncomfortable. Participants may also stop answering the demographic questionnaire and
interview at any time during the study.

Time required: The study will require no more than 2 hours of your time. Two hours are
allotted to allow participants to complete the brief demographic questionnaire and one-on-one
interview. Participants will spend no more than 5 minutes completing the brief demographic
questionnaire. The one-on-one interview should only last about one hour.

Risks: This study will present no more than minimal risk for participants. Psychological risks
could potentially occur among participants as they reflect and share their experiences engaging
in self-care behaviors for disease and symptom management as a full-time college student.
Participants may respond only to questions that they are comfortable answering and may
disenroll from the study at any time. Resources for support related to psychological well-being
will be offered upon request of the participants.

Benefits: There are no direct benefits to you for participating in this research study. The study
may help us understand disease and symptom management experiences among full-time college
students with Type 1 Diabetes Mellitus to assist with future intervention development.

Confidentiality: The information that you provide in the study will be handled confidentially.
Your study information will be assigned a unique code number. The list connecting your name to
this code will be kept in a password protected file. When the study is completed, and the data has
been analyzed, this list will be destroyed. Your name will not be used in any reports about the
study. If you choose to participate in this study, you will be asked to answer a brief demographic
questionnaire and participate in one, one-on-one interview. Questionnaire responses will be
collected using Qualtrics. Audio recordings of the interview will be collected using an audio
recorder. Survey responses and audio recordings of the interview will be destroyed once the
study is completed. Pseudonyms will be assigned to all study participants when transcribing the
interviews for data analysis purposes.

Voluntary participation: Your participation in the study is completely voluntary.

Right to withdraw from the study: You have the right to withdraw from the study at any time
without penalty. Your survey responses and audio recording from the interview will be destroyed
if you decide to withdraw from the study.
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How to withdraw from the study: If you want to withdraw from the study while answering the
survey and/or during the interview, you may notify the researcher and leave the room. There is
no penalty for withdrawing. You will still receive full compensation and class participation credit

through the Sona Systems® at _, if applicable. If you

would like to withdraw from the study after your materials have been submitted, please contact

the principal investigator, Ny’Nika McFadden at _

Compensation/Reimbursement: You will be provided a $15 Amazon gift card electronically at
the end of the interview. Your $15 Amazon gift card will be electronically distributed via email
provided in survey answered using Qualtrics. Also, participants who enroll in the study through

Sona Systems® at _ will be awarded 1.0 credit for class

participation credit.

If you have questions about the study or need to report a study related issue please contact,
contact:

Name of Principal Investigator: Ny’Nika McFadden

Title: Doctoral Candidate / Graduate Assistant

Department of Health Science

Telephone:
Email:

Faculty Advisor’s Name: Amanda Wilkerson
Title: Assistant Professor

Department Name: Department of Health Science
Telephone:
Email:

If you have questions about your rights as a participant in a research study, would like to
make suggestions or file complaints and concerns about the research study, please contact:
Ms. Tanta Myles, the _ Research Compliance Officer at _ or
toll-free at _ You may also ask questions, make suggestions, or file complaints
and concerns through the IRB Outreach Website at

_. You may email the Office for Research Compliance at

Agreement:
I verbally agree to participate in the research study described above, which implies my consent in
lieu of written consent.

I do not agree to participate in the research study described above.

I verbally agree to be audio recorded in the research study described above, which implies my
consent in lieu of written consent.

I do not agree to be audio recorded in the research study described above.
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APPENDIX H — ANALYSIS CODEBOOK—DISEASE AND SYMPTOM MANAGEMENT EXPERIENCES AMONG COLLEGE

STUDENTS WITH T1DM
Code Agreement Definition Inclusion Criteria Exclusion Criteria Example

General Disease 94% Comments about their Include if they Exclude if they Liza: Um, For the most part it hasn't been

Experience general experiencing mention their mention their skills | horrible. Um, | mean there are times where,
living with T1D as a overall experience | with being able to like my blood sugar, will be either like too
college student (e.g., manage T1D high or too low for me to go to class. Um.
stressful, easy, time But then | normally will just email my
consuming) teacher.

Self-Care 99% Comments participants Include if they do Exclude if they DO Liza: Okay, | check it [blood sugar] pretty

Maintenance made about the self-care the behavior every | NOT engage in the much every time before | eat um | check it
behaviors they engage in day behavior every day | when | wake up in the morning, and right
daily to manage Type 1 OR they engage in before | go to bed, so | check it. Probably
Diabetes (T1D; e.g., the behavior every | like around five or six times a day. | mean, it
physical activity, checking few days (e.g., also depends on when | wake up, though,
blood sugar, reducing change pump/pod because if | don't eat, then whatever
stress, receiving adequate site)
sleep, administering
insulin, eating healthy,
counting carbs, etc.)

Self-Care 93% Comments participants Include if they Exclude if they DO Allison: Um, so yeah, | just | rely on that a

Monitoring made explaining how they | mentioned NOT mention lot. Um, and | like the Dexcom clarity app

monitor the factors that
impact their blood sugar
(e.g., tracking and
recording their blood sugar
and ketones using a CGM
or mobile app, writing
down blood sugar, writing

tracking and
recording their
blood sugars,
physical activity,
nutrition
consumption,

tracking and
recording at all

it's an app that tracks patterns on the um
Dexcom, and | like to look at it every few
days, maybe weekly, and just check my
patterns and see if there's anything | can fix
which. Um which like | said lately, there
things have been smooth sailing. Crossing
my fingers.
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down when insulin was
administered, writing
down their physical
activity.)

insulin
administration

Technology 88% Comments participants Include if they Exclude if they Khloe: | actually don't prefer to pee on a
Assistance make about how diabetes mention how mention strip, because I've found that that gives me
technology (e.g., CGM, helpful/useful technology is NOT false readings all all the time. | have a blood
cellphone, mobile apps, technology can be | helpful for diabetes | ketone meter where it's a whole separate
insulin pump, Omnipod for diabetes management meter, and | just prick my finger and like it's
meter, ketone strips) has management a whole separate strip, and instead of
o . telling me my blood sugar, it'll tell me
helped with managing
T1D in a positive way or exactly how many ketones | have.
how technology has been
unhelpful for T1D
management
Carbohydrate 97% Comments participants Include if they Exclude if they DO Liza: It's more just my own guessing. Um!
Counting made about their skills mention their skills | NOT mention carb Because now | can like just look at food and

and confidence counting
carbohydrates

and experience
counting
carbohydrates

counting at all

be like, oh, | know that that one slice of
bread probably has fifteen carbs, and then
these potatoes probably have thirty or
whatever like. | can just do that now,
because I've been doing it for twelve years
like I can just kind of guess like, Oh, lunch is
going to be sixty carbs. Um! And then | will
just put that in, and that's when it does all
its calculations and everything, and it'll add
in like correction for my blood sugar, and
then, like the settings, | have it in um for like
how many units | need per carb, | guess, like
uh, and that's it. Never is like the pumps
fault, because it's always on my end with
like miss...calculating or guessing wrong.
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Self-Care 97% Comments participants Include if they Exclude if they DO Khloe: And I really think that what I'm

Management made about the changes mention changes NOT mention eating is the problem than obviously I'm
they make to their self- that they make to changes they make | going to like cut back and really evaluate on
care behaviors when they | combat issues with | to their self-care what I’'m eating every day
notice prolonged issues regulating their behaviors; Exclude
(i.e., more than several blood sugar long- if they talk about
days) regulating their term what their daily
blood sugar (e.g., adjusting self-care behaviors
basal and bolus rates,
altering nutritional
consumption, changing
level of physical activity,
consult with provider, etc.)

Habits 93% Comments participants Include if they Exclude if they DO Allison: Um, every now and then | will have
made about any habits or mention certain NOT mention to use a syringe. It's pretty rare, um but | do
routines that they used to | habits that make anything about have. | do keep a syringe with me. Um, most
help support their self- diabetes habits or routines of the time, and a vial of insulin. Um, | have
care behaviors, behavioral | management a little care package basically that | keep
patterns (i.e., challenging or with me all the time that has a syringe, a
remembering to engage in | routines that help vial of insulin and then, like | said, strips and
self-care behaviors) OR with diabetes a pricker and a extra pump site um and like
comments about what management an alcohol swab just on the go stuff things
makes engaging in self- happen, and ugh my pump site will get
care behaviors challenging knocked off of me, and I'll need to replace it

like across campus from my house.

Symptom 97% Comments participants Include if they Exclude if they DO Liza: Um! When it's high | get very um

Detection made about the symptoms | mentioned how NOT talk about thirsty like | get really thirsty. Um! And | feel

they noticed based on how
they felt and when they
used technology (e.g.,
Dexcom, mobile apps,
glucometer, insulin pump)
to detect when their blood
sugar changed such as
hypoglycemia (i.e., low
blood sugar) and
hyperglycemia (i.e., high
blood sugar)

they
detected/noticed
their blood sugar
becoming too low
and high

detecting/noticing
their blood sugar
becoming too low
and high

like | kind of like irritable, almost like,
everything kind of bothers me um, and it's
just like I don't really know It's like it's. | can
just like, tell. It's so weird to like describe.
But yeah, the main reason is...I'll know
when | am like. Just so thirsty, and | just
keep drinking water, and | like I’'m not doing
anything like, Why am | so thirsty? Um! And
then, when I’'m low, | can tell that a lot
easier because it's like more physical um
things. So like | get really I like | shake a lot
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like | get. | don't know, like whatever. And
my heartbeats really fast, and then | also,
like, have blurry vision, and | like kind of
stumble my words and everything

Symptom
Interpretation

93%

Comments participants
made about their ability to
understand what caused
their blood sugar to
change (e.g., process of
analyzing the trends in
their mobile app or pump
settings, reflecting on their
schedule/routine to
determine what causes
their blood sugar to
change (e.g., nutritional
consumption, stress, over
or under dosing insulin,
etc).

Include if they
discuss
understanding
what caused their
blood sugar to
change

Exclude if they DO
NOT talk about
understanding
what caused their
blood sugar to
change

Liza: Um most of the time. It is not giving
enough insulin, because most of the time,
like I'm high. Um. And that yeah will come
from walking into the kitchen and grabbing
a bag of chips and just eating it with kind of
without even thinking or um, like if we
have, | don't know lunch and I’'m like Oh,
this would be like fifty carbs, but then | go
back for seconds, and | don't like give more.
That's normally um what happens. But |
mean sometimes it does just like randomly
happen, and then normally, when | go low
it's because | realize that | give myself too
much insulin. It's like it was like an over
correction of a high blood sugar, or | just
didn't eat as much as | thought it was.

Symptom
Response

95%

Comments participants
made about the actions
they perform to respond
to their blood sugar
changing (e.g.,
administering insulin,
consume carbohydrates,
go for a walk, decompress
from stress, drink water,
wait until blood sugar gets
to be really low or really
high, etc.)

Include if they
discuss what they
do when their
blood sugar goes
too low and high

Exclude if they DO
NOT discuss what
they do when their
blood sugar goes
too low and high

Liza: Yeah, I’'m gonna wait, yeah like I'm
going to wait until my symptoms get a lot
more extreme and | like, and actually like
bad, because there are times like it.
Obviously, if I'm like a hundred, | can start
to feel myself like | can start to feel them,
but it's not as bad as if my number is like
forty. Then it's all on like level ten, and I’'m
like shaking so much, and like really just
freaking out. But like if it's not like that,
then most of the time I'll just push through
and either wait till it gets that way, or wait
until I’'m not in class to take care of it.

Management
Barriers

85%

Comments participants
make about what
prevents, serves as a
barrier, or makes it
difficult to manage T1D

Include if they
mention what
makes managing
T1D challenging

Exclude if they DO
NOT mention what
makes T1D
challenging

Sally: And then um for me a lot of times, I'm
really forgetful. So if | go somewhere for,
like, you know, a couple of hours.
Sometimes I'll realize that | didn't bring my
um this, this little orange thing with me, and
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this is the communication device between
my Omnipod. This does nothing, but | have
to carry it with me all the time. So it's like
it's the little radio waves, or whatever in it. |
don't know, but it's it's the thing that
communicates my Omnipod with my
Dexcom, so that | can control it on my
phone.

Impact of 95% Comments participants Include if they Exclude if they DO Liza: Um, I mean, | also will sometimes just
Symptoms made about symptoms mention how NOT mention treat it, and then go to class, and It' like get
impacting their ability to symptoms impact anything about better um after like thirty minutes or
manage T1D and impact their daily activities | symptoms whatever. But it's just like having to kind of
their daily activities (e.g., impacting their put a pause on my like getting ready, or
going to class, attending daily activities whatever, um that makes it inconvenient.
social events) But yeah, honestly, most of the time | will
just go because it's not like a horrible
situation. But there have been like a few
times where I've either been just too low or
too high, or where I’'m like | literally can't
walk like to my classroom right now.
Experience and 94% Any comments Include if they Exclude if they Liza: But | have had diabetes now, for like
skill participants made about mention their mention their twelve years. So I've been. | don't know. I've
their experience and skills | experience and overall college obviously had a long time to like learn how
related to T1D skills with experience living it affects my body and how to manage it,
management as a college managing T1D with T1D and everything so like
student and when they
were younger
Motivation 97% Comments participants Include if they Exclude if they DO Liza: Um...I mean my mom likes to bug me

made about their
motivation or about what
motivates them/what
makes them unmotivated
to engage in self-care
behaviors for T1D
management

mention what
motivate or
unmotivated them
to engage in T1D
management

NOT mention
anything about
motivation

about it a lot, and she always is asking me.
Um. So that kind of like motivates me like,
okay, like, | gotta make sure | give myself
enough for dinner. | need to make sure | do
it like um. And then also just how I feel
because | don't want to feel sick or like
gross or whatever. So I'll be like, okay, well,
| don't want to have to deal with, um feeling
sick in an hour and a half, so | just can do it
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now, like, that's pretty much it, though.
(laughs)

Support from
Others

95%

Comments participants
made about receiving or
having social support from

others

Include if they
mention support
that they receive
from others

Exclude if they DO
NOT mention
anything about
support from
others

Allison: | would, | would say um | have a
very supportive group of people around me,
um, who if they see me um neglecting my
my self care um usually feel comfortable
enough to ask me how I’'m doing like.
Obviously my my mom, my mom is super
attentive to my care, and and she
encourages me to be independent, and she
loves that I'm independent. But she still is
attentive like any mom um should be, and
so she she'll give me a phone call every now
and then to you know. Encourage me. Um
and also all of my closest friends are very
educated on my diabetes um which I'm so
grateful for. Um so they are always
attentive to my care as well, and encourage
me um through that like they know if I'm
low, or they know if I'm high like that's just
something that they're aware of, and that
they're there to support me through,
whether that be running to get me a juice
box, or just saying like, | hope you feel
better.

Resource
Recommendations

88%

Comments where
participants suggested
additional resources
needed for T1D

Include if they
mention helpful
resources or

Exclude if they DO
NOT mention
anything about
resources

Allison: But | feel like sometimes what |
need like when I’'m by myself, is like a
reminder on my phone, or like | don't know
a beep of the pump, or whatever to kind of
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management or resources

that were helpful for them

(e.g., diabetes camp,
reminders)

resources that they
need

be like, oh, you need to do this, and | think
there are some things that are like that, like
with what you get to a certain level. It'll
beep or whatever. But I'm not where | don't
wear anything that will do that, so none of
my stuff does that. But | think that could be
helpful to me. Um! It would probably annoy
me, but it would also probably be helpful in
the long run. Like to have some kind of like
reminder like, Oh, you need to do this

Mental Health 89% Comments participants Include if they Exclude if they DO Samantha: Sometimes you know, it can be
made about how T1D has mention their NOT mention exhausting after like a couple of days,
impacted their mental mental health anything about where blood sugars are just like all over the
health being impacted by | their mental health | place, and | have no idea why, and like

T1D nothing | I'm doing is helping. Um if I'm at
the end of like a transmitter cycle. I'll just
not change it for a while, and give myself
like the mental break from keeping up with
it. Not for too long, you know, cause then it
gets a little dangerous like, just for a little
bit, just so | can stop thinking about it like
kind of reset a little bit.

HCT Perspective 96% Comments participants Include if they Exclude if they DO Sydney: | mean, yeah, definitely! Cause

made about their health
care transition experience
or their opinion about a
health care
transition/whether it is
beneficial for college
students with T1D and
why/how could it be
beneficial

mention anything
about their HCT or
an opinion about it

NOT mention
anything about an
HCT

we're going through this big change already
of being at a new school, some of usin a
different state, some of us different parts of
the country. Um it would just be really hard
like especially if you'd like for people who
are diagnosed young to always have had
that person that endocrinologist and all
sudden having to switch. Um | think that'd
be very helpful just because, | mean, | know
for me like, | don't know where I'm going to
live after college. | | don't really have no
idea where I'm gonna go. So, once | find
that place, though, I'm going to need to find
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an endocrinologist. That's gonna be like one
of my first priorities. Ya know?

Access to Care 92% Comments participants Include if they Exclude if they DO Khloe: | have um pretty good like medical
made about their access to | mention anything NOT mention insurance, but they...still it's more the strips
care such as insurance, about access to anything about that are painful, not like painful, um
cost of supplies, care access to care expensive. The meter itself was probably
attending/missing doctor only like 65 bucks, but the strips are what
appointments, location of really, it's probably like 3, 400 a box without
provider, ordering insurance.
diabetes supplies

T1D Advice 99% Comments participants Include if they Exclude if they DO Sally: Um, being really self-conscious of, like

made about advice that
they would give incoming
freshmen or others with
diabetes on how to
manage T1D as a full-time
college student or to
manage in general

mention any T1D
advice

NOT mention any
T1D advice

when you're schedule is changing from high
school to college like | knew coming in.
Okay, | need to pay attention to like now
more than ever to how my blood sugars are
behaving, and what's making me go high?
What's making me go low? Because | had
been told that before by people who, you
know, went from high school to college,
and, like their diabetes, care changed, and
whatever but like it, really is crazy, the
change in schedule, what that does, or most
people, | would say what that does like for
most people to their diabetes management.
So | would say, like paying attention to
yourself, and being very self-aware, is like
the biggest asset in like managing diabetes
in college for sure that, and um making sure
you register with disability services. (laughs)
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