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Significance of Problem: Emerging adults (ages 18-30) with type 1 diabetes (T1D) are a
specific group that experiences worse glycemic control, more frequent severe hypoglycemia and
more frequent diabetic ketoacidosis (DKA) than any other age group. The multiple transitions
and stressors associated with the developmental stage of emerging adulthood can magnify and
exacerbate the diabetes specific emotional burden of living with T1D, resulting in increased
diabetes distress (DD). However, there is no measure of DD specific to the developmental stage
of emerging adulthood. Purpose: The purpose of this program of research is to explicate the
need for a developmental stage-specific measure of DD, as well as to develop, refine and
psychometrically validate a new measure of DD in emerging adults. Method: This multi-phase
study employed methods grounded in both item response theory (Rasch analysis) and classical
test theory to reduce, refine and validate a new measure of DD in emerging adulthood, entitled
the Problem Areas in Diabetes-Emerging Adult version (PAID-EA). In phase 1, data were
collected from emerging adults with T1D using a cross-sectional online survey strategy. Rasch
methodology was used to reduce and refine the PAID-EA. In phase 2, an additional cross-
sectional online survey was conducted using the refined PAID-EA. Classical test theory-based
approaches were employed to examine the psychometric properties of the refined measure.
Finally, the relationships between scores on the PAID-EA and related constructs and clinical
variables were explored. Conclusions: Collectively, this work advances the science by providing
insight into how the challenges of emerging adulthood impact life with T1D during this

developmental stage and providing a new measure to accurately and validly capture this

experience for both clinical and research purposes.
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Chapter 1

Introduction
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Approximately 1.4 million Americans live with type 1 diabetes (T1D) and both the
prevalence and incidence of T1D have been increasing in recent years (Center for Disease
Control and Prevention, 2020; Dabelea et al., 2014; Mayer-Davis et al., 2017). T1D results from
the auto-immune destruction of insulin producing pancreatic beta cells, and is believed to be a
consequence of a combination of genetics, environmental factors and multiple stochastic
variables (Jeffrey, Kevan, & George, 2010). Intensive T1D management requires multiple
complex daily tasks including blood glucose monitoring, carbohydrate counting and insulin
administration (American Diabetes Association, 2020). The Diabetes Control and Complications
Trial (DCCT) and the follow-up Epidemiology of Diabetes Interventions and Complications
Trial (EDIC) demonstrated that adherence to these multiple diabetes management tasks is critical
to achievement of lower hemoglobin A1C (A1C) levels and reduction of diabetes complications

(Nathan et al., 2005; Nathan et al., 1993).

Recent evidence suggests that emerging adults (ages 18-29) with T1D are a specific
group that experiences worse glycemic control, more frequent severe hypoglycemia and more
frequent diabetic ketoacidosis (DKA) than any other age group (Foster et al., 2019; Helgeson et
al., 2018; McCarthy & Grey, 2018; Pettus et al., 2019; Schwandt et al., 2017). Emerging adults
have the lowest uptake of diabetes technology (insulin pumps and continuous glucose monitors),
which may contribute to only 15% meeting an A1C target of <7% with American youth
specifically having worse glycemic control than their international counterparts (Foster et al.,
2019; Hermann et al., 2020). Despite these many technological advancements in treatment and
improvements in care, emerging adults are also still developing complications of diabetes,
including cardiovascular disease, retinopathy and nephropathy, at a young age, increasing the

risk of premature mortality (Bryden, Dunger, Mayou, Peveler, & Neil, 2003; James, Gallagher,
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Dunbabin, & Perry, 2014; Rawshani et al., 2018). Additionally, psychological outcomes,
including depression, anxiety and disordered eating, tend to worsen during this time period
(Baucom, Turner, Tracy, Berg, & Wiebe, 2018; Johnson, Eiser, Young, Brierley, & Heller, 2013;
Rassart et al., 2015).

Emerging adulthood is a unique developmental stage from ages 18-30, when youths
experience multiple transitions (Arnett, 2000, 2015). Emerging adults with T1D experience all of
these changes within the context of living with T1D. They become geographically distinct from
their parents for the first time by moving out of their childhood home, while they start college or
their first career (Peters, Laffel, & American Diabetes Association Transitions Working Group,
2011). They become increasingly financially independent and assume a greater responsibility for
their own health and healthcare (Weissberg-Benchell, Wolpert, & Anderson, 2007). At the same
time, friends and romantic partners become the most meaningful relationships in their lives
instead of their family of origin (Ersig, 2019; Raymaekers et al., 2017). These many transitions

and stressors can magnify the diabetes specific emotional burden of living with T1D.

Diabetes distress (DD) is an important construct related to the existence of multiple
diabetes-specific stressors. DD is the set of negative emotions that result from living with T1D.
These emotions include feeling overwhelmed, hopeless, frustrated, fearful, angry and guilty
related to managing T1D (Kalra, Verma, & Balhara, 2018). These feelings can be exacerbated by
a lack of understanding and support from family, friends and healthcare providers (Hagger,
Hendrieckx, Sturt, Skinner, & Speight, 2016; Sturt, McCarthy, et al., 2015). DD is associated
with higher A1C levels, impaired quality of life and less frequent self-management behaviors
(Joensen, Tapager, & Willaing, 2013; Lerman-Garber et al., 2003). Experts believe that DD

affects future health outcomes in that it contributes to impairment in one’s ability to convert
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strongly desired self-care intentions into actions. Despite every intention to complete all of the
daily diabetes management tasks, DD can make completing diabetes tasks more difficult,
sometimes even impossible, contributing to poorer health outcomes (Fisher, Hessler, Polonsky,
Strycker, et al., 2018; Gonzalez, Fisher, & Polonsky, 2011).

It is important to note that DD is similar to, but distinct from, depression (Fisher,
Gonzalez, & Polonsky, 2014). It is not psychopathology and there is no medication to treat DD
(Dennick, Sturt, & Speight, 2017). DD is embedded in the day-to-day experience of living with
diabetes, as opposed to the generic feeling of depressed affect that is not tied to a specific context
or experience (Skinner, Joensen, & Parkin, 2019). Additionally, DD is not a complication of
T1D, instead it is the experience of normal emotions and a common part of living with T1D;
however, when DD becomes elevated it can have a negative impact on health outcomes. DD has
been noted to have a stronger association with higher A1C levels than depression in people
living with T1D (Strandberg, Graue, Wentzel-Larsen, Peyrot, & Rokne, 2014; Strandberg et al.,
2015). Furthermore, the negative effect of DD on glycemic control occurs across the lifespan,
from adolescents to emerging adults and through adulthood (Balfe et al., 2013; Hagger et al.,
2018; Lasaite, Dobrovolskiene, et al., 2016).

DD is a contemporary concept that first entered the clinical and research vernacular in
1995 (Skinner et al., 2019). The first measure of DD was entitled the Problem Areas in Diabetes
(PAID), a 20-item measure of emotional responses to living with diabetes (Polonsky et al.,
1995). Initial analyses of the PAID demonstrated high internal reliability and convergent
validity, but were limited by a small sample. Since then, the PAID has been evaluated
extensively, translated into many languages and has shown cross-cultural reliability (Polonsky et

al., 1995; Schmitt et al., 2016; Welch, Jacobson, & Polonsky, 1997). In reaction to some of the
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limitations of the PAID, in particular the desire to include diabetes provider-related and
interpersonal distress, Polonsky et al. (2005) designed a new measure called the Diabetes

Distress Scale (DDS). The DDS is a 17-item measure with four a-priori distress-related domain

99 ¢¢ 29 ¢¢

subscales, including “emotional burden,” “regimen-related distress,” “physician-related distress,”
and “interpersonal distress.” Using a more diverse sample, the DDS demonstrated good internal
reliability and a factor structure that supported the subscales as designed (Polonsky et al., 2005).

In recognition of adolescents’ unique experience with T1D, the PAID-Teen version was
developed in 2011 to capture the emotional burden associated with becoming more independent
with diabetes (Weissberg-Benchell & Antisdel-Lomaglio, 2011). This 26-item measure was
recently reduced to 14 items with a corresponding measure of parental DD, both of which
demonstrated good internal reliability and convergent validity (Shapiro et al., 2018).
Additionally, younger children experience the emotional work of living with T1D slightly
differently, so the PAID-Peds was developed in 2000 and revised in 2012 to recognize this
specific developmental context (Antisdel, 2000; J. Markowitz, Volkening, Butler, & Laffel,
2015), along with a corresponding measure of parental DD (J. Markowitz et al., 2012). Both of
these measures demonstrated good internal validity and reliability, but were evaluated in a
sample including a wide range of ages, from 8-17 years. Recognizing that the developmental
context of DD may be different across this age range, a new measure of child-specific diabetes
distress was developed in 2019 and was evaluated in sample ranging from 8-12 years; a
corresponding measure of parental DD was included (Evans et al., 2019).

So it is clear that researchers and clinicians have long recognized the effect of

developmental context on the experience of living with T1D and thus developed measures that

capture those varied emotional experiences. Yet, the developmental context of emerging
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adulthood presents different challenges, burdens and emotional work when managing T1D
(Balfe et al., 2013). This age group has diabetes-related emotions that overlap and are similar to
other age groups; however, the developmental context of emerging adulthood presents many
additional and unique emotional burdens of living with T1D.

Numerous studies have described the developmental challenges specific to living with
T1D during this life stage. For example, the risk-taking behaviors that are common in emerging
adulthood affect diabetes and interpersonal interactions, such as a worry about hypoglycemia
with social alcohol use or body image concerns with wearing diabetes devices during sexual
activity with new partners (Carlsund & Soderberg, 2019; Ramchandani, Way, Melkus, &
Sullivan-Bolyai, 2019; Saylor, Hanna, & Calamaro, 2019). Additionally, emerging adulthood is
characterized by numerous transitions, forging new friendships and finding romantic partners.
All of these new situations and interactions with new people also come with a worry about
judgement and stigma (Abdoli, Hardy, & Hall, 2017; Calamaro, Saylor, & Hanna, 2018; Jeong,
Quinn, Kim, & Martyn-Nemeth, 2018). Often these worries cause emerging adults to avoid
revealing their T1D or to avoid completing diabetes tasks in public, potentially reducing
opportunities for support and adherence to diabetes management tasks (Clausi & Schneider,
2017; Jeong et al., 2018; B. Markowitz et al., 2019). Feelings of isolation and loneliness have the
potential to escalate during the multiple transitions that occur during this time period (Ersig,
2019; Sanders, Elliott, Norman, Johnson, & Heller, 2018). Furthermore, contemporary American
emerging adults reveal an overwhelming worry about possibly losing health insurance and
anxiety associated with the financial burdens of living with T1D while trying to become
financially independent (Blanchette, Toly, & Wood, 2019; Blanchette et al., 2020). Additionally,

explicit thinking about the future becomes more important during this time period, especially for
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young women starting to think about pregnancy (Abdoli et al., 2017; Fredette, Mawn, Hood, &
Fain, 2016). The emotional burden of living with T1D in emerging adults is complex and
embedded within the developmental context. It is critically important to ensure that measures are
sufficiently sensitive to this developmental context so that the full extent of the experience of DD
can be captured.

There is recent evidence that inappropriate or inadequate assessment may occur when
using known, validated measures of DD developed for adults with the emerging adult
population. Quinn et al. (2016) completed retrospective chart reviews of emerging adults
transitioning to adult diabetes care and compared elevated DD documented as a problem by the
provider to DD identified by screening with the DDS. The authors reported providers
documented DD in eight of the 42 participants. Yet, the DDS screening was positive for
clinically significant distress for only two of those participants. Thus, 75% of the patients with
provider identified DD were not captured through the DDS screening. The authors attributed
these results to a time lapse between the chart review and the DDS screening, concluding that
DD must have resolved in these participants by starting therapy or medication. Notably, the
authors did not recognize this finding as a possible limitation of the DDS measure in this
population. Yet, this small study contributes to growing evidence that the known measures of
DD may not be sensitive enough to DD within the developmental context of emerging
adulthood.

For many years, emerging adults with T1D have been combined with adults or
adolescents in research studies, despite their distinct developmental differences. Recently, when
emerging adults have been examined separately, a grim picture has emerged. Emerging adults

appear to struggle with the burden of T1D management and have worse health and psychosocial
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outcomes than their adult counterparts. It is time to fully recognize this developmental stage as
distinct with its own unique opportunities and challenges. In line with this objective, it is critical
to design measures specific for this age group while recognizing the developmentally embedded
diabetes-specific stressors present during this life stage.

Theoretical Framework

The theoretical framework supporting this program of research is the developmental
stage theory of emerging adulthood (Arnett, 2000, 2015). Developmental stage theory provides
the context to understand how life stage influences the emotional experience of living with T1D
(See Figure 1). This theoretical context has long informed the treatment of children, adolescents
and adults, however emerging adults have traditionally been excluded from stage theory.
Effectively, the important years of emerging adulthood have been obfuscated by the long
standing schism between pediatric and adult healthcare and research, leaving them lost in
between worlds (Tanner, 2006).

Arnett (2015) described the five distinguishing features of emerging adulthood: 1)
identity exploration is not complete at the end of adolescence but instead, identity continues to be
relationally defined and ultimately consolidates during this developmental stage; 2) instability
refers to the many demographic changes (moving, college, workforce) as well as multiple
revisions to the life plan during this stage; 3) intense self-focus is the work of learning self-
sufficiency, but with it comes the burden of an increasing number of independent, self-focused
decisions; 4) feeling in-between refers to feeling not quite an adolescent, not quite an adult,
instead feeling somewhere in-between; 5) possibilities/optimism speaks of the first time in life

when it feels as if many futures are possible and there is the potential to change the direction of
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one’s life. These five features provide a cross-sectional view of this developmental stage and
clarify the unique social and emotional challenges of emerging adulthood.

Though these five defining features can be seen across the population of emerging adults,
the individual experiences during this life stage can be rather heterogeneous. Therefore, it is
important to clarify that this is one developmental stage, with many paths, comprised of five
defining features. This heterogeneity of experiences had led some to argue this is not, in fact, a
stage, but rather a process (Arnett, Kloep, Hendry, & Tanner, 2011). However, if we take these
varied experiences as context dependent, it remains clear that this developmental context is not
the same context experienced by adolescents or adults. Emerging adults are unique, even if this
context may not be entirely universal or immutable. And knowledge of this developmental
context is critical to understanding the experience of the emotional burden of living with T1D.

It is important to note that mental health and mental illness are adevelopmental, in that
the experience of psychopathology has defining features that are mostly consistent across the
lifespan. However, DD is emotional burden within a specific context, and again this
differentiates it from depression and anxiety. DD exists within the current cultural moment; this
means that for young people ages 18-29 living with T1D in industrialized societies, they tend to
experience multiple normative shifts during a more delayed transition to adulthood than did their
parents. This is a time when young people postpone marriage and children to explore romantic
relationships, pursue higher education and experience new living situations as they become
independent adults separate from their family of origin (Arnett, 2000). In fact, emerging
adulthood represents the years when the most significant events of people’s lives tend to occur,
such as finding a life partner and starting a career. All of these turning points, and ultimately the

transition to traditional adult roles, profoundly influences the emotional experience of living with
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T1D during this time period. Thus, it remains vitally important to capture this emotional burden

within the developmental context of the stage theory of emerging adulthood.

Identity
Exploration

Possibilities
/ Optimism

5 Diabetes
Distress

Feeling In- Intense
Between Self-focus

ociety, Culture and other Contextual Factors

Figure 1. Conceptual map of how developmental stage theory affects diabetes distress

Purpose of the Study

The emotional burden of living with T1D is unique in emerging adulthood and evidence
suggests that existing measures may not accurately capture the depth and complexity of this
experience. Also, despite advancing technologies and treatments, emerging adults are not
meeting glycemic targets, are developing diabetes complications and are experiencing worse
psychological outcomes. However, the exact cause of this deterioration is not clear. DD is an
important construct and is linked with numerous poor outcomes across age groups. Therefore, it
is paramount to create a measure of DD specific to emerging adulthood to more fully understand

the link between DD and outcomes during this developmental stage in order to move the science
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in this area forward. Therefore, the overall question driving this program of research is: How do
the challenges of emerging adulthood inform our understanding of DD? And the overall purpose
of this program of research is to develop and validate a new measure of DD for use with
emerging adults.

To accomplish this purpose, three specific aims have been proposed and addressed in
three manuscripts, which collectively form a body of work that progresses in a step-wise fashion
(Table 1). The first manuscript (Aim 1) describes the gap in the literature by revealing that
qualitative studies demonstrate a complex and multifaceted emotional experience in emerging
adults with T1D. The second manuscript (Aim 2) reduces and refines a new measure of DD,
entitled the Problem Areas in Diabetes—Emerging Adult version (PAID-EA) using Rasch
analysis. And the third manuscript (Aim 3) is a psychometric validation using classical test
theory of the PAID-EA, as well as testing for associations with related constructs and clinical

variables.
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Table 1.

Overall purpose and specific aims

19

Overall Purpose: Explore how the challenges of emerging adulthood inform our understanding

of diabetes distress (DD).

Aim

Hypothesis

Chapter

Aim 1: Describe how
emerging adulthood impacts
DD through an integrative
review of both quantitative
and qualitative studies.

Aim 2: Develop, reduce and
refine a new developmentally
appropriate measure of DD in
emerging adults entitled the
Problem Areas in Diabetes-
Emerging Adult (PAID-EA).

Aim 3: Test and validate the
PAID-EA using classical test
theory approaches and assess
associations with related
constructs.

DD is highly prevalent in
emerging adults but is more
complex and developmental
stage specific than may be
captured in current measures.

The reduced and refined
PAID-EA fits the Rasch
Model.

The PAID-EA is a
psychometrically valid
measure of DD in emerging
adults and is correlated with
related constructs.

Chapter 2:
Wentzell, K., Vessey, J. A., &

Laffel, L. M. B. (2020). How
do the challenges of emerging
adulthood inform our
understanding of diabetes
distress? An integrative
review. Current Diabetes
Reports, 20(6), 21.

Chapter 3:
Wentzell, K., Vessey, J. A.,

Laffel, L., & Ludlow, L.
(2020). Diabetes distress in
Emerging Adults: Refining
the Problem Areas in
Diabetes--Emerging Adult
version using Rasch Analysis.
Journal of Applied
Measurement, 21(4), 481-495.

Chapter 4:
Assessing Diabetes Distress in

Emerging Adults:
Development and Validation
of the Problem Areas in
Diabetes—Emerging Adult
Version

Ready for internal review at
dissertation defense.

It is important to note that each aim and chapter builds on the prior work, such that each

piece is a critical component of this body of research. The integrative review (Chapter 2)
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identifies the gap in knowledge by exploring how the specific challenges of emerging adulthood
influence the experience of diabetes distress, concluding with a statement on the need to develop
a measure that recognizes the impact of this developmental stage on the emotional burden of
T1D. The Rasch analysis (Chapter 3) is the initial psychometric evaluation of the PAID-EA and
concludes with the introduction of a new developmentally-specific measure that would benefit
from additional psychometric evaluation. Finally, the classical test theory-based psychometric
validation of the refined PAID-EA (Chapter 4) confirms the reliability and validity of the new
measure in preparation for clinical and research use.
Implications for Nursing Research and Practice

This program of research has the potential to substantively forward our understanding of
the emotional burden of living with T1D as an emerging adult by being able to measure it, within
this developmental context, for the first time. It is important to recall that accurate measurement
of variables is the foundation of all of empirics. Thus, it is critical to develop measures that
reliably and validly measure the constructs of interest for use in both research and clinical
practice. If the developmentally embedded emotional work of living with T1D during emerging
adulthood is not measured accurately, there remains little hope of understanding why this age
group experiences worse outcomes than other age groups. Currently, the known measures of DD
do not capture the developmental hurdles, the multiple transitions and the feelings of uncertainty
that define the experience of living with T1D during this time period. As a result, the current
measures may underestimate DD in emerging adults as they are not sufficiently sensitive to the
worries and frustrations that are specific to emerging adulthood. Ultimately, this underestimation
could hinder the capacity to observe and test for associations with A1C levels, adherence to

diabetes management tasks and other outcomes. Thus, it is critical to be able to accurately
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capture and describe the emotional work of T1D during emerging adulthood so that researchers
can proceed to the next important step of designing interventions to improve outcomes.

Additionally, this program of research highlights the limitations of the current
organization of clinical care delivery, which does not recognize emerging adulthood as a distinct
developmental stage and does little to facilitate the provision of quality care for those often lost
in between the pediatric and adult world (Anderson & Wolpert, 2004; Hanna, Scott, & Schmidt,
2014). There has been extensive research on the transition from pediatric diabetes care to adult
diabetes care with little consensus on how exactly to do it successfully (Saylor, Boyle, Buck,
Bean, & Aurele, 2015; Schultz & Smaldone, 2017). Yet taking a developmental perspective that
breaks down the schism between pediatric and adult healthcare to provide emerging adults
grounding in a healthcare home that understands them is an important way to begin to address
the unique emotional burden of living with T1D during this life stage (Kullgren, McLaughlin,
Mitra, & Armstrong, 2012; Wagner, Ulrich, Guttmann-Bauman, & Duke, 2015). It has been
noted that clinical providers that simply recognize the developmentally embedded emotional
burden within a clinic visit can have a profound impact on these patients and can be a critical
support system to help reduce DD in emerging adults (Calamaro et al., 2018; Carlsund &
Soderberg, 2019; Hilliard et al., 2018; Patel, Datye, & Jaser, 2018; Ramchandani et al., 2019).
So, by designing a measure of DD in emerging adults, the developmentally-embedded emotional
burden of T1D as DD can be centered within the clinical conversation, so that DD can be
highlighted and prioritized, but also so that DD can be measured and tied to outcomes. This
program of research moves this clinical conversation forward to ensure quality diabetes care for
emerging adults living with the emotional burden of T1D.

Summary
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The collective body of work set forth in this dissertation addresses the gap in our ability
to measure of DD within the developmental context of emerging adulthood. A reliable and valid
measure of DD for emerging adults pushes science in this area forward and advances clinical

carc.
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Chapter 2

How do the challenges of emerging adulthood inform our understanding of diabetes

distress? An integrative review

Katherine Wentzell, RN, PNP
William F. Connell School of Nursing, Boston College, Chestnut Hill, MA
Pediatric, Adolescent & Young Adult Section, Joslin Diabetes Center, Boston, MA
Judith A. Vessey, PhD, MBA, FAAN
William F. Connell School of Nursing, Boston College, Chestnut Hill, MA
Lori M. B. Laffel, MD, MPH

Pediatric, Adolescent & Young Adult Section, Joslin Diabetes Center, Harvard Medical School,
Boston, MA

This manuscript represents a significant contribution to the Dissertation work and represents
portions of the background and significance of the traditional dissertation. Ms. Wentzell is the
primary author and Dr. Vessey is the senior author. This manuscript is published in Current
Diabetes Reports. Current Diabetes Reports is an indexed and peer-reviewed journal with an
impact factor of 4.213. Current Diabetes Reports provides in-depth review articles contributed
by international experts on the most significant developments in the field. By presenting clear,
insightful, balanced reviews that emphasize recently published papers of major importance, the
Jjournal elucidates current and emerging approaches to the diagnosis, treatment, management,

and prevention of diabetes. This manuscript is in its final state. License in Appendix C.

Reprinted by permission from Springer Nature: Springer Nature, CURRENT DIABETES
REPORTS
Wentzell, K., Vessey, J. A., & Laffel, L. M. B. (2020). How do the challenges of emerging

adulthood inform our understanding of diabetes distress? An integrative review. Current
Diabetes Reports, 20(6), 21. doi:10.1007/s11892-020-01301-3
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Abstract
Purpose: Emerging adulthood (ages 18-29) presents many emotional, social and developmental
challenges that can contribute to an increased sense of burden when managing type 1 diabetes
(T1D). Diabetes distress (DD) is the concept that captures the emotional burden, frustrations and
worries resulting from living with T1D. This integrative review set out to examine the impact of
developmental context by answering this question: How do the challenges of emerging

adulthood inform our understanding of DD?

Recent Findings: DD is highly prevalent in emerging adults and occurs at higher rates than in
other age groups. Qualitative studies reveal that DD is embedded within the developmental

challenges specific to living with T1D during this stage.

Summary: Quantitative studies reveal the prevalence and correlates of DD in this age group,
and qualitative studies augment these findings by capturing the scope and complexity of the

emotional burden of living with T1D as an emerging adult.

Keywords: Type 1 diabetes, Young adults, Emerging adulthood, Diabetes distress, Integrative

review



DIABETES DISTRESS IN EMERGING ADULTHOOD 25

Introduction

Mounting evidence suggests that emerging adults with type 1 diabetes (T1D) are a group
that experiences worse glycemic control, more frequent severe hypoglycemia and more frequent
diabetic ketoacidosis (DKA) than any other age group (Foster et al., 2019; Helgeson et al., 2018;
McCarthy & Grey, 2018; Pettus et al., 2019; Schwandt et al., 2017). Also, there is a significant
worsening of both diabetes complications and psychological outcomes during this time period
(Baucom et al., 2018; Berg et al., 2018; Bryden et al., 2003; Northam, Lin, Finch, Werther, &
Cameron, 2010). Emerging adulthood is a unique developmental period from ages 18-29, when
youths with T1D are at the cusp of multiple transitions; as a result, they experience high levels of
uncertainty (Arnett, 2015; Monaghan, Helgeson, & Wiebe, 2015; Peters et al., 2011). During this
period, they often move out of their parent’s home and enter college or the workforce. Emerging
adults become increasingly financially independent and bear a greater responsibility for decision-
making and their own healthcare. Additionally, this is the time when people with T1D transition
from pediatric to adult diabetes care. Simultaneously, relationships with friends and romantic
partners become more important, and responsibility for diabetes management shifts away from
their parents and family members. Collectively, these multiple changes and stressors can
compound the diabetes specific emotional burden of living with T1D.

Diabetes distress (DD) is an important construct related to these developmentally
embedded, diabetes-specific stressors of emerging adulthood. DD refers to the negative emotions
that result from living with T1D (Fisher et al., 2014). These emotions include feeling frustrated,
hopeless, overwhelmed, angry, fearful and guilty related to managing T1D (Kalra et al., 2018),
which can be exacerbated by a lack of support and understanding from friends, family and

healthcare providers (Hagger et al., 2016; Sturt, Dennick, Due-Christensen, & McCarthy, 2015).
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DD affects health outcomes by contributing to an individual being unable to convert strongly
desired self-care intentions into actions; in that, despite every intention to complete all of the
daily diabetes management tasks, DD can make it harder, sometimes even impossible, to
complete all of the tasks that contribute to positive health outcomes (Fisher, Hessler, Polonsky,
Strycker, et al., 2018; Gonzalez et al., 2011).

DD is increasingly considered one of the most important psychosocial concerns in the
care of people with T1D. DD affects over 40% of all individuals with diabetes (Nicolucci et al.,
2013) and has been associated with higher hemoglobin A1C (A1C) levels, impaired quality of
life and less frequent self-management behaviors (Joensen et al., 2013; Lerman-Garber et al.,
2003). The negative effect of DD on glycemic control is seen across the lifespan, from children,
adolescents and then to adults (Dennick et al., 2017; Hagger et al., 2016). Given its clinical
importance, a recent international consensus study recommended that DD should be a core
clinical outcome measured in future intervention studies conducted with emerging adults (Byrne
et al., 2017). Therefore, this integrative review sets out to examine the impact of this
developmental context by answering this question: How do the challenges of emerging
adulthood inform our understanding of DD?

Methods
Literature Search

The search was conducted through CINAHL, Pubmed and PsycINFO electronic
databases. A combination of keywords was used to define the population: type I diabetes AND
emerging adult®™ OR young adult* and to define the outcome: diabetes distress OR burden OR
emotion™ OR "quality of life" OR "psychological distress" OR depression. The search was

limited to publications since 2015 to reflect the most recent research on the emotional work of
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living with T1D within a developmental context that is informed by an ever-changing culture,
the increasing use of diabetes technologies and a shifting healthcare marketplace.
Studies were eligible for inclusion if:

a. The sample included emerging adults (defined as ages 18-29 years, based off the broadest
definition from Arnett (2015)) with T1D. Studies of larger age ranges were included only
if analyses of DD were age stratified and results were reported separately for participants
ages 18-29 years.

b. They were cross-sectional, observational, experimental, quasi-experimental or qualitative
studies.

c. They were published in a peer-reviewed English language journal and were conducted in
a Westernized society.

Results

Study Selection and Quality Appraisal

Many articles met the initial criteria for inclusion, but were ultimately excluded because the
measures of distress were not full measures of DD or were a combination of measures to create a
proxy for DD. In order to make appropriate comparisons across studies, studies were included
only if the authors used validated, full measures of DD as delineated by Dennick at al. (Dennick
et al., 2017) and the authors reported mean or median DD scores or prevalence of elevated DD.
The two measures of DD included are the Problem Areas in Diabetes (PAID, a 20-item measure,
scores of each item are summed, then multiplied by 1.25 to generate a total score of 0-100,
higher scores indicate greater distress) (Polonsky et al., 1995) and the Diabetes Distress Scale
(DDS, a 17-item measure, scores of each item are averaged, higher scores indicate greater

distress) (Polonsky et al., 2005). Both the PAID and DDS have clinical cut points to define
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elevated DD. The PAID’s initial validation created a cutoff of > 40 (Snoek, Bremmer, &
Hermanns, 2015; Welch et al., 1997; Welch, Weinger, Anderson, & Polonsky, 2003), and more
recently, Hermanns et al. used receiver operating characteristic curve analysis to determine a cut
off of > 33 for clinically significant distress (2006). This review will define DD scores on the
PAID > 40 as elevated DD and scores of 33-39 as moderate (possibly clinically significant) DD.
The DDS has suggested cut points of <2.0: little to no distress; 2.0-2.9: moderate distress; and >
3.0: elevated distress (Fisher, Hessler, Polonsky, & Mullan, 2012).

All qualitative studies in this review examined the emotional burden of living with T1D,
which included emotions, frustrations and diabetes-specific stressors; however, no authors used
the specific term “diabetes distress.” Only one qualitative study was identified that explored DD
named as such in emerging adults and it was excluded from this review because it was published
in 2013, which is outside of the inclusion window (Balfe et al., 2013). Therefore, all qualitative
studies that explored the emotional burden of living with T1D as an emerging adult were
included.

Ultimately, 11 quantitative (four intervention studies) and 11 qualitative studies were
retained. Details of these quantitative and qualitative studies are presented in Tables 1 and 2. It is
important to note that the quantitative studies included inform our understanding of prevalence
and severity of DD and its associations with glycemic and other psychosocial outcomes, but
these studies provide little reflection on how the challenges specific to the developmental context
of emerging adulthood inform our understanding of the emotional burden of living with T1D. In
this integrative review, quantitative studies provide important background evidence of DD in
larger, more representative samples, while the qualitative studies offer the developmental

reflection on the impact of emerging adulthood on the experience of DD.
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Study Characteristics

Sample sizes in quantitative studies varied enormously (n = 20-602) and the mean age of
participants varied as well (17.9 to 26.8 years). Of the 11 studies, five were conducted in the
USA (Albanese-O'Neill et al., 2018; Bakhach et al., 2019; Garvey et al., 2017; Quinn et al.,
2016; Tanenbaum et al., 2017), and one each in Canada (Spaic et al., 2019), Denmark
(Zoffmann, Vistisen, & Due-Christensen, 2015), Germany (Stahl-Pehe et al., 2019), Australia
(Downie, Mullan, Boyes, & McEvoy, 2019) and Lithuania (Lasaite, Ostrauskas, Zalinkevicius,
Jurgeviciene, & Radzeviciene, 2016). One study was transnational (Vallis, Willaing, & Holt,
2018). Most studies recruited from diabetes clinics, but five recruited from national registries
(Garvey et al., 2017; Lasaite, Ostrauskas, et al., 2016; Stahl-Pehe et al., 2019; Tanenbaum et al.,
2017; Vallis et al., 2018). Three studies were focused on the transition from pediatric care to
adult care (Garvey et al., 2017; Quinn et al., 2016; Spaic et al., 2019). One study recruited only
participants with poorly controlled T1D (Zoffmann et al., 2015). One study recruited participants
with early-onset diabetes (age 0-4) (Stahl-Pehe et al., 2019). Only two studies were randomized
controlled trials (Spaic et al., 2019; Zoffmann et al., 2015). One study (Vallis et al., 2018) used a
validated abbreviated measure of DD: the PAID-5 (McGuire et al., 2010). Two studies used
translated versions of the PAID: one into Lithuanian (Lasaite, Ostrauskas, et al., 2016) and one
into Danish (Zoffmann et al., 2015). Both translations were consistent with standardized
instrument translation techniques.

Of the 11 qualitative studies, seven were conducted in the USA (Abdoli et al., 2017;
Calamaro et al., 2018; Ersig, 2019; Fredette et al., 2016; Jeong et al., 2018; Ramchandani et al.,
2019; Saylor et al., 2019), two were conducted in Canada (Clausi & Schneider, 2017; B.

Markowitz et al., 2019) and one each in the UK (Sanders et al., 2018) and Sweden (Carlsund &
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Soderberg, 2019). Four studies recruited participants from a college-based peer support groups
(Calamaro et al., 2018; Ersig, 2019; Fredette et al., 2016; Saylor et al., 2019). Some studies
targeted specific subgroups of emerging adults: two studies report different results from one
sample of emerging adults that were diagnosed with T1D as an emerging adult (Calamaro et al.,
2018; Saylor et al., 2019), one study focused on emerging adults living in rural Appalachia
(Abdoli et al., 2017) and one study explored the experience of young women with T1D (Clausi
& Schneider, 2017).
Background Evidence of DD

Prevalence and severity of DD. The mean DD scores + standard deviation and/or
median and/or prevalence percentages of elevated DD are shown in Table 1. These quantitative
studies reveal that DD is highly prevalent and severe in emerging adults. Of the five studies that
described prevalence of DD, almost all reported clinically concerning rates of DD in emerging
adult samples; 27.9% (PAID >40) (Lasaite, Ostrauskas, et al., 2016), 49.1% (PAID >40)
(Downie et al., 2019), and 60.1% (PAID-5, recoded to scores 0-100, >40) (Vallis et al., 2018).
The one study that had a much lower prevalence of elevated DD scores was a sample of
emerging adults that were diagnosed at a very young age who likely had a different experience
with T1D. In this study, rates varied from 12.2%, to 13.9% to 16.4% among different samples
(used PAID >40) (Stahl-Pehe et al., 2019). The severity of DD is particularly clinically
concerning; of the nine studies that reported mean DD scores, most studies had a mean score
classified as moderate or elevated (Bakhach et al., 2019; Downie et al., 2019; Spaic et al., 2019;
Tanenbaum et al., 2017; Vallis et al., 2018; Zoffmann et al., 2015). Of note, the only
transnational study included in this review had a mean DD score classified as elevated (Vallis et

al., 2018). Five studies had a moderate mean DD score for the entire sample or in at least one
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group studied (Bakhach et al., 2019; Downie et al., 2019; Spaic et al., 2019; Tanenbaum et al.,
2017; Zoffmann et al., 2015). Only two studies reported mean DD scores below the clinically
significant cutoff (Albanese-O'Neill et al., 2018; Garvey et al., 2017). One study only reported
low median levels of DD and did not report mean scores (Lasaite, Ostrauskas, et al., 2016).

Of note, Quinn et al. completed retrospective chart reviews and compared elevated DD
documented as a problem by the provider to self-reported DD identified by screening with the
DDS (2016). The authors found that 2/42 participants had elevated DD noted by the provider in
the chart and on the DDS screening, 1/42 participants had no DD noted by the provider in the
chart but had elevated DD on the DDS screening and 6/42 participants had elevated DD noted by
the provider in the chart, but they did not have elevated DD on the DDS screening. This finding
is important as it may speak to the limitations of DD measures within the developmental context
of emerging adulthood.

DD and demographic characteristics. Based on findings from these studies, DD
appears to be more severe in emerging adults compared to other age groups. For example, one
study reported that emerging adults reported higher DD than adolescents within gender; a
significant difference in median PAID scores was observed between male adolescents and male
emerging adults (p =.002) and female adolescents and female emerging adults (p =.016)
(Lasaite, Ostrauskas, et al., 2016). Two studies reported emerging adults had significantly more
DD compared to older adults (p <.001) (Tanenbaum et al., 2017) and (p = .001) (Vallis et al.,
2018). Also, one study stratified emerging adults by older and younger; older emerging adults
(25-30 years old) had significantly higher DD than younger ones (18-24 years old) (p =.017)
(Vallis et al., 2018).

The relationship between DD and gender in emerging adults is not clear. One study
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reported a significant association between higher DD and female gender (p <.001) (Stahl-Pehe
et al., 2019). Another study found a similar pattern in the entire study sample (age 18-80), but
DD by gender was not discussed by age strata, so it is unclear if this pattern holds in just
emerging adults (Tanenbaum et al., 2017). Additionally, the study described in the above
paragraph compared median PAID scores by gender and found no significant difference in
overall PAID scores between emerging adult males and females by age category, but identified
that females had a significantly higher score on the PAID negative emotional consequences
subscale (p < .05) (Lasaite, Ostrauskas, et al., 2016). Of note, only one study examined
associations with DD and socioeconomic status and found that lower DD was associated with
higher socioeconomic status (p = .002) (Stahl-Pehe et al., 2019). Overall, it appears that DD is
more severe in emerging adults compared to other age groups and the relationship to gender
needs further investigation.

DD and clinical characteristics. DD may play a role in clinical outcomes and diabetes
management tasks in emerging adults. Almost all studies collected A1C data, however only two
studies compared A1C and DD; one study found a significant positive correlation between DD
and A1C in both cross-sectional and longitudinal cohorts (p = .005) (Stahl-Pehe et al., 2019) and
another study reported no significant association (p not reported) (Lasaite, Ostrauskas, et al.,
2016). DD may impact diabetes management behaviors; one study found that increased DD was
associated with less frequent blood glucose monitoring (p <.01) (Downie et al., 2019) and
another study used a path analysis to describe a direct negative association between DD and
blood glucose monitoring behaviors (p <.01) One study found that higher DD was significantly
associated with longer diabetes duration (p < .05) (Lasaite, Ostrauskas, et al., 2016). One study

found higher DD was associated with low satisfaction with treatment (p <.001) and lower DD
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was associated with better self-reported health outcomes (p <.001) (Stahl-Pehe et al., 2019).
Despite the fact that almost all studies collected A1C data, there remains a need to further clarify
the relationship between DD and glycemic control in emerging adults. Additionally, DD may
have an indirect impact on glycemic control through its influence on diabetes management
behaviors.

DD and psychosocial outcomes. DD may influence the emotional and psychosocial
experience of living with T1D. Four studies included measures of depressive symptoms
(Bakhach et al., 2019; Downie et al., 2019; Quinn et al., 2016; Vallis et al., 2018), however only
one study reported associations between DD and depression and found that higher DD was
associated with depression in emerging adults (p <.001) (Stahl-Pehe et al., 2019). Interestingly,
one study noted that in those emerging adults that have already transitioned to an adult provider,
feeling prepared for the transition was significantly associated with lower DD (p = .02) (Garvey
et al., 2017). In conclusion, many authors included measures of depressive symptoms, but the
specific association of depression with DD in emerging adults needs further study.

DD in intervention studies. Four studies included in this review were intervention
studies, all of which provided emerging adults with additional support. One study was a brief
pilot feasibility study using a web-based education and support intervention. In this study, mean
levels of DD were reduced, but this finding was not statistically significant (p = .09) (Albanese-
O'Neill et al., 2018). Another study examined psychosocial outcomes from a shared medical
appointment and telemedicine intervention and found DD was significantly reduced after 1 year
(p = .03) (Bakhach et al., 2019). Two studies were randomized controlled trials (RCT). One RCT
evaluated effectiveness of a structured transition program with an 18-month intervention and a

12-month follow-up. DD was significantly reduced in the intervention group immediately post
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intervention (p = .049), however that reduction was not sustained at 12-month follow-up (p =
.642) (Spaic et al., 2019). One RCT utilized both group and individual nurse-led guided selt-
determination sessions using reflection sheets to develop life skills; it showed a significant
reduction in DD in the intervention group and among female participants in both groups (p <
.001). Male participants did not report a significant reduction in DD (p not reported) (Zoffmann
et al., 2015). Notably, none of these interventions specifically targeted DD and none of the
studies had DD as the primary endpoint. Despite the lack of focus on DD, participants in all of
the interventions reported reductions in DD and three of the interventions reduced DD
significantly. This reduction in DD is likely a result of the interventions targeting social and
emotional support, which consequently improved DD

Summary of the background on DD. From the quantitative studies, it is clear that DD is
highly prevalent and occurs at clinically significant levels in emerging adults. DD appears to
occur at higher rates in emerging adults than in other age groups, and there is emerging evidence
that it may be associated with many of the same clinical and psychosocial outcomes as have been
demonstrated in other populations (i.e., female gender, lower SES, higher A1C, people
experiencing depression). Though none of the interventions reviewed specifically targeted DD,
all of the intervention studies reported reduced DD in emerging adults.
DD within the Developmental Context of Emerging Adulthood

The qualitative studies reviewed provide great insight into the emotional experience of
young adults, despite neither the authors nor the participants naming DD specifically. The
authors describe a range of themes related to the frustrations and worries of living with T1D as
an emerging adult. This variety of emotional burden defines DD but was described by the

authors using a number of different terms. The themes that were common among a majority of
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the studies will be discussed as they relate to the burden of living with T1D as an emerging adult
and inform the understanding of the complexity and uniqueness of this developmental period.
Three overarching themes were identified by the authors of this review upon careful reflection on
the underlying subthemes. All subthemes were identified by the authors of the original articles.
Externally-focused frustrations. The first theme identified was “Externally-focused
frustrations” and it occurred in all studies. This theme related to externally-focused irritations
and annoyances both big and small. It was comprised of three subthemes: the emotional burden
related to stigma, the effort of having to plan ahead and feelings of not being understood. The
burden of stigma (the experience of negative feelings, including rejection or blame, due to the
perceived stigma of having diabetes) was identified in 8 of the 11 studies (Abdoli et al., 2017;
Calamaro et al., 2018; Carlsund & Soderberg, 2019; Clausi & Schneider, 2017; Jeong et al.,
2018; B. Markowitz et al., 2019; Ramchandani et al., 2019; Sanders et al., 2018; Saylor et al.,
2019). This frustration of stigma reflects the emotional work that is related to others’
perceptions. Most studies identified how stigma made it harder to complete diabetes tasks
(Carlsund & Soderberg, 2019; Clausi & Schneider, 2017; Jeong et al., 2018; B. Markowitz et al.,
2019; Ramchandani et al., 2019; Sanders et al., 2018) and participants identified that the
experience of stigma resulted in the need to educate others about T1D, which was burdensome
(Abdoli et al., 2017; Carlsund & Soderberg, 2019; Clausi & Schneider, 2017; Jeong et al., 2018;
Ramchandani et al., 2019). The effort required for constant planning was identified in 7 of the 11
studies (Carlsund & Soderberg, 2019; Clausi & Schneider, 2017; Fredette et al., 2016; Jeong et
al., 2018; B. Markowitz et al., 2019; Ramchandani et al., 2019; Saylor et al., 2019). This
frustration involved always thinking ahead about food, activity, stress, illness as well as having

to carry devices and supplies. Emerging adults identified this work as being overwhelming,
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tiresome and “just adds a really extra thick layer to everything” (p. 76) (Saylor et al., 2019). The
burden and associated frustration of these tasks was unique to emerging adults’ developmental
stage, where their experiences are often understood as a reflection of other’s experiences, such
that their peers did not have this additional work. As a result, they felt more isolated (Clausi &
Schneider, 2017; Jeong et al., 2018; B. Markowitz et al., 2019; Ramchandani et al., 2019). This
work was also related to emerging adults becoming newly and completely independent with
diabetes management, in contrast to adolescence (Abdoli et al., 2017; Fredette et al., 2016; B.
Markowitz et al., 2019). Frustrations associated with feelings of not being understood by their
peers because of diabetes were identified in 7 of the 11 studies (Abdoli et al., 2017; Carlsund &
Soderberg, 2019; Clausi & Schneider, 2017; Ersig, 2019; Jeong et al., 2018; B. Markowitz et al.,
2019; Sanders et al., 2018). Emerging adults identified that when they did not feel that others
understood them, they felt different or abnormal, which contributed to them feeling isolated. This
frustration was particularly relevant to emerging adults, as identity continues to be relational and
connections to others are a priority during this developmental stage. Overall, “externally-focused
frustrations” represent how emerging adults view themselves in the world and in relation to
others, and because of diabetes, they ultimately feel burdened, overwhelmed and isolated.

Internally-focused worries. The second theme identified was diabetes specific
“Internally-focused worries” and it was represented in 8 of 11 studies (Abdoli et al., 2017;
Calamaro et al., 2018; Carlsund & Soderberg, 2019; Clausi & Schneider, 2017; Ersig, 2019;
Fredette et al., 2016; Ramchandani et al., 2019; Saylor et al., 2019). These included concerns and
fears that resulted from living with T1D as an emerging adult. This theme was comprised of four
specific subthemes: fear of hypoglycemia, worry about drinking alcohol, concerns about

financial costs and uncertainty about future health. Fear of hypoglycemia was identified in 4 of
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the 8 studies (Abdoli et al., 2017; Carlsund & Soderberg, 2019; Clausi & Schneider, 2017;
Ramchandani et al., 2019). Participants in these studies described that this fear of hypoglycemia
contributed to intentionally maintaining higher than target blood glucose levels. This worry also
contributed to emerging adults, especially females, feeling that they needed to be more cautious
than their peers (Clausi & Schneider, 2017; Ramchandani et al., 2019). Worry about drinking
alcohol was identified in 3 of the 8 studies (Carlsund & Soderberg, 2019; Ramchandani et al.,
2019; Saylor et al., 2019), specifically the concern about hypoglycemia with alcohol and its
potential impact on socializing with peers. Worry about the financial cost of diabetes was
reported in 2 of the 8 studies (Abdoli et al., 2017; Ersig, 2019). Both studies identified
participants’ worries related to being able to afford diabetes supplies while working towards
being financially independent and living on their own. Finally, the theme of uncertainty about
future health was identified in 3 of the 8 studies (Calamaro et al., 2018; Ersig, 2019; Fredette et
al., 2016). Though this worry can occur at any age, emerging adults are becoming more concrete
in their future thinking during this developmental stage and are less likely to feel invincible. In
particular, the worry about the risk of future complications and, in females, the worry about
having a healthy pregnancy became more salient and overwhelming during this stage.
Participants explained that complications felt inevitable despite their effort and, for many
participants, the worry about them was all-consuming (Calamaro et al., 2018; Ersig, 2019;
Fredette et al., 2016). Generally, “internally-focused worries” encompass the subjective concerns
and fears about living with T1D that consumes the emotional energy of emerging adults.
Changes. The third theme identified was “Changes” and it was observed in all studies.
Changes reflect the many transitions that emerging adults experience and the effect of these

transitions on the emotional burden of living with T1D. This theme was comprised of three
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subthemes: evolving identity as a person with T1D, changing support networks, and new
relationships with healthcare providers. Evolving identity as a person with T1D was expressed in
6 of the 11 studies (Clausi & Schneider, 2017; Fredette et al., 2016; Jeong et al., 2018; B.
Markowitz et al., 2019; Ramchandani et al., 2019; Saylor et al., 2019). Identity as a person with
T1D continues to emerge within the developmental context of emerging adulthood, supporting
the developmental principle that identity is complex and continually evolving. Most participants
described diabetes as a part of who they were but stated that it does not define them, in that “I
happen to have diabetes... but that doesn’t have to be who I am.” (p. 490) (Ramchandani et al.,
2019). Changing support networks was identified in 8 of the 11 studies (Abdoli et al., 2017;
Calamaro et al., 2018; Carlsund & Soderberg, 2019; Ersig, 2019; Fredette et al., 2016; Jeong et
al., 2018; Sanders et al., 2018; Saylor et al., 2019). As emerging adults transition to new
situations, they develop new support networks, including peers and romantic partners. All eight
of these studies identified these new support networks as critical to managing diabetes. Many
participants identified having peers that also had T1D as being particularly meaningful and
supportive (Abdoli et al., 2017; Calamaro et al., 2018; Fredette et al., 2016; Sanders et al., 2018).
The theme of new relationships with healthcare providers was identified in 7 of the 11 studies
(Abdoli et al., 2017; Calamaro et al., 2018; Carlsund & Soderberg, 2019; Jeong et al., 2018; B.
Markowitz et al., 2019; Ramchandani et al., 2019; Sanders et al., 2018). These changes were
primarily in the context of the emotional work of transitioning to an adult provider. Two studies
specifically explored the emotional connection with pediatric providers and the search for that
same connection with new adult providers (Calamaro et al., 2018; Ramchandani et al., 2019).
Ultimately, it appears that the multiple transitions and changes that occur during emerging

adulthood impact many aspects of living with T1D and these transitions play an important role in
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understanding how living with T1D during this developmental stage may be different than other
life stages.

Summary of the developmental context of DD. None of the qualitative studies included
in this review used the term DD explicitly, but all studies explored how the developmental
context of emerging adulthood affects the emotional experience of living with T1D. The depth of
the themes and subthemes represent a multifaceted portrait of the psychosocial concerns for
emerging adults living with T1D.

Discussion

This integrative review revealed that the challenges of emerging adulthood greatly
influence the emotional burden of living with T1D. These studies support that DD is experienced
by a meaningful percentage of emerging adults and suggest that it is higher in emerging adults
than in other age groups. Mounting evidence also supports that DD may be more prevalent than
previously recognized, as this developmental stage presents multiple social, emotional and
physical challenges that compound the management of T1D. Additionally, it is important to note
that for many years, emerging adults have been combined with older adults in research studies,
potentially obscuring the distinct challenges, developmentally, socially and emotionally,
experienced by this age group when managing diabetes (Weissberg-Benchell et al., 2007).

The qualitative studies reviewed here reveal how the developmental context of emerging
adulthood contributes to a more complex picture of burden and worries that are specific to living
with T1D during emerging adulthood. For example, the stigma of diabetes may have different
consequences, as emerging adults remain very aware of other’s perceptions about their T1D and
this will likely influence their self-care. Also, emerging adults seek meaningful connections with

peers and their identity continues to be relationally defined. Therefore, when an emerging adult
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feels their peers do not understand life with diabetes, they may avoid social events because of
diabetes worries. In this way, T1D can have a more significant impact on the developmental
process of identity exploration through social connections. This developmental perspective is
critical to being able to accurately describe and measure the opportunities and challenges of
living with T1D as an emerging adult.

Interestingly, all of the qualitative studies in this review provided insight on the
experience of DD, but did not use the term “diabetes distress.” It is possible that qualitative
authors avoided the term because it sits more squarely in the quantitative realm. In fact, only one
qualitative study examined DD named as such in emerging adults and identified many of the
same themes uncovered here (Balfe et al., 2013). Yet it is important to note that four recent
qualitative studies in this review used the term “distress” (but not DD) (Carlsund & Soderberg,
2019; Jeong et al., 2018; B. Markowitz et al., 2019; Ramchandani et al., 2019), which may
represent an evolving representation of the emotional experience of living with T1D and a
growing realization that this emotional work is in fact DD.

Additionally, the studies in this review describe the emotional burden of T1D, but few
studies used measures of depressive symptoms or discussed how this emotional burden can be
associated with depression, which highlights how DD is related to, but is distinct from,
depression. Only one study in this review examined the association between DD and depressive
symptoms in emerging adults (Stahl-Pehe et al., 2019). Though many of the affective traits of
depression overlap with DD, it is important to note that DD is not psychopathology; instead it is
the emotional burden of the multiple daily management tasks of diabetes within a social and

developmental context (Fisher et al., 2014; Gonzalez et al., 2011). Interestingly, recent evidence
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suggests that DD may have a stronger association with glycemic and management outcomes in
both adults (Hessler et al., 2017) and adolescents (Hagger et al., 2018) than depression.

Finally, interventions targeting DD have effectively improved A1C in adults with type 2
diabetes (Zagarins, Allen, Garb, & Welch, 2012), and in adults and adolescents with T1D
(Fisher, Hessler, Polonsky, Masharani, et al., 2018; Jaser, Lord, Savin, Gruhn, & Rumburg,
2018), but few interventions exist to improve outcomes in emerging adults (O'Hara et al., 2017).
Additionally, recent evidence suggests that adolescents with elevated DD may have chronically
elevated DD and this finding can inform the trajectory of DD in emerging adults (Iturralde,
Rausch, Weissberg-Benchell, & Hood, 2019). It remains important to further clarify DD as a
major psychosocial concern that is developmentally embedded in the challenges of emerging
adulthood.

Limitations

This review was limited to quantitative studies that used full, validated measures of DD;
some other measures of distress or modified measures of DD may provide insight into the
emotional burden of living with T1D, however only full, validated measures were used in this
review to allow for comparison across studies.! Additionally, this review included only English
language publications conducted in Westernized societies. Most studies did not report detailed
racial or socioeconomic demographics, but in those that did, participants were majority white
non-Hispanic, highly educated and had health insurance. Therefore, results included here may
not be generalized to minority or low-income populations of emerging adults with T1D. Also, all
but one of the non-intervention studies were limited by a cross-sectional design, so these studies
were unable to show causation or direction of effects. Finally, only the two RCTs reported power

analyses and no studies calculated effect sizes of relevant variables for this review.
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Implications for Future Research and Practice

Many of the themes identified in the qualitative studies are not included in either the
PAID or the DDS. It is possible that neither of these measures, that were developed with older
adults with T1D and type 2 diabetes, accurately assess the emotional burden of DD in emerging
adults. Specifically, the PAID and the DDS may fail to capture the developmental hurdles, the
many layers of transition and high levels of uncertainty that characterize living with T1D during
this time period. Therefore, the current measures may underestimate DD in emerging adults if
they are not sufficiently sensitive to frustrations and worries in emerging adulthood, which could
limit our ability to observe significant associations with A1C, diabetes management adherence
and other outcomes. Thus, further research is needed to adapt measures to capture the relevant
concerns for emerging adults with T1D.

Additionally, diabetes healthcare providers can be a critical support system to help reduce
DD in emerging adults. Understanding the developmental context and how it impacts diabetes
management during this stage is an important first step in providing accessible and effective care
to emerging adults. Though novel approaches to increase access, such as telemedicine, text-
messaging or web-based programs, may be helpful for some emerging adults, it is also clear that
relationships, with providers, peers and others with T1D, have a continued and profound impact
on emerging adults.

Finally, this integrative review clarifies that the emotional burden of living with T1D may
be different in emerging adulthood than experienced by other age groups. Emerging adulthood is
characterized by unique stressors and these may influence emerging adults’ ability to manage

diabetes. It is possible that some aspect of emerging adulthood that is not well captured in
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current measures contributes to difficulty in meeting glycemic targets. The emotional burden of
living with T1D as an emerging adult may be the missing link.
Conclusions

Diabetes distress in emerging adults is an understudied phenomenon and evolving
evidence suggests that DD occurs at higher rates and may contribute to adverse outcomes in this
age group. Additionally, the qualitative studies included reveal how the developmental context of
emerging adulthood may influence the emotional burden that is specific to living with T1D
during this time period. This integrative review leverages both quantitative and qualitative
approaches to increase our understanding of the emotional burden of living with T1D as an
emerging adult and identifies gaps in our current knowledge to inform future directions in

research and clinical care.
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Footnote:

'One group in Belgium examined DD in multiple studies with emerging adults, however the
authors used modified versions of the PAID and did not report total DD scores, only subscales.
The results of these studies could not be compared to the other measures of DD used in this
review (Luyckx, Rassart, Aujoulat, Goubert, & Weets, 2016; Luyckx, Rassart, & Weets, 2015;
Oris et al., 2016; Rassart et al., 2015; J. Rassart, Luyckx, Klimstra, et al., 2014; J. Rassart,

Luyckx, Moons, & Weets, 2014; Raymackers et al., 2017).
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Table 1.

Quantitative studies exploring diabetes distress (DD) in emerging adults
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Intervention Studies

Author, Year, Intervention Participant DD DD Score (mean Associations with Limitations
Study Design Characteristics: Measure +/- standard Other Outcomes
(Country) mean age, mean deviation)
diabetes duration /
mean age at
diagnosis, % male

Albanese- Education & n =20, age 19.2, PAID? pre: 20.4 + 15, n/a Brief (8
O’Neill A, support through  duration 10.2, 20% post: 17.2 £15.3 week)
2018. group video male (»=.09) feasibility
Pre/post conference and study
feasibility web
study (USA)
Bakhach M, CoYoT1 shared =81, Intervention DDSP Intervention group  Split DDS into Pilot study,
2019. Cohort  medical group: n =42, age baseline: 2.0 + subscales, only not
study with appointment &  19.8, duration 8.2, 0.9, Control group interpersonal distress randomized
control group telemedicine 45% male. Control baseline: 1.9 + subscale was
(USA) intervention group: n =39, age 0.7, Intervention significant post-

20.5, diabetes group post: 1.8 &  intervention (p =.03)

duration 11.7, 41% 0.7, Control group

male post: 2.2+ 0.7 (p

=.03)
Spaic T, Structured n =466, Structured  DDS Intervention group  Split DDS into Baseline
2019. transition transition baseline: 2.0 + subscales, only mean age just
Randomized  program with intervention group: 0.79, Control emotional burden of  below 18
controlled 18 month n =104, age 17.9, group baseline: diabetes subscale
trial (Canada) intervention, age at diagnosis 9.4, 2.01 £+ .86. was significant post-
and a 12 month  55% male. Control Intervention group intervention (p =
follow-up group: n =101, age post: 1.95 £+ .76, .027)

17.9, age at

Control group
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Zoffmann V,
2015.
Randomized
controlled
trial
(Denmark)

Flexible guided
self-
determination
intervention in
poorly
controlled T1D

diagnosis 10.1, 47%
male

n =200, age 25.7,
duration 13.7, 50%
male

PAID
(translated
into
Danish)

47

post: 2.18 £.83 (p
=.049)
Intervention group
follow-up: 2.16 £
.9, Control group
follow-up: 2.22 +
94 (p =.642)

pre: control: 35.2  n/a
+22.7,
intervention: 36.4
+21. Mean
differences
reported for
intervention group
only. Total: -8.7
(p <.001), men: -
2.6 (ns), women: -
15.3 (p <.001)
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Non-Intervention Studies

Author, Year, Study Purpose Participant DD DD Score (mean Associations with Limitations
Study Design and Design Characteristics: Measure +/- standard Other Outcomes
(Country) mean age, mean deviation)
diabetes duration /
mean age at
diagnosis, % male
Downie G, Understand self- Time 1 n»=287,age PAID Time 1: 36.5 £ Increased DD
2019, cross- care intention 26.8, age at 17.3; Time 2: associated with less
sectional, two and diabetes diagnosis 12.7, 34.57 £ 18.9. frequent blood
time points 1 self- 17.8% male. Time 2 PAID >40: 49.1% glucose monitoring
week apart management n=167, age 27.1, (p<.01)
(Australia) behavior and age at diagnosis
DD 13.7, 16.8% male
Garvey K, Compare n =602, age 22, age PAID Pediatric provider: In Adult provider
2017, cross-  transition at diagnosis 9, 49% 27 £ 20; Adult group, feeling
sectional experience of male provider: 31 £21.  prepared for
(USA) two groups: transition was
participants associated with

with Pediatric
provider or with
Adult provider

lower DD (p = .02)
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Lasaite L,
2016 cross-
sectional
(Lithuania)

Quinn S,
2016, cross-
sectional
(USA)

Compare

adolescents to
emerging adults
and assess DD

and other
psychosocial
variables

Assessment of

utility of
psychosocial
screening
during
transition,

comparing chart

review and

screening using

known
measures

Adolescents: n = PAID
255 range 14- <18,
48.2% male. into
Emerging adults: n
=283 range 18-25,
48% male.
Adolescent male
median age 16.5,
female median age
17. Emerging adult
male median age
22, female median
age 23

n =43, age 18, DDS
diabetes duration
10, 47% male

(translated

Lithuanian)

Only reported
stratified by
gender and age.
Medians, no SDs
reported. Median
adolescent: male
11.25, female 20.
Median emerging
adults: male
18.75, female: 25
(male p=.002,
female p =.016).
PAID >40 : 22.8%
of total, 17.2%
adolescents,
27.9% emerging
adults

No mean or
median scores
reported. 2/42 DD
in chart review &
DD on DDS, 1/42
no DD in chart
review, but DD on
DDS, 6/42 DD in
chart review, but
no DD on DDS

49

DD associated with
duration of diabetes

(p <.05).

Six participants
identified through
chart review as
having DD did not
screen positive on
the DDS

Not

longitudinal,
compared two
different

groups

Authors
hypothesize
that DD not
found on
survey
because it
resolved in
the interim.
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Stahl-Pehe A,
2019, cross-
sectional and
longitudinal
(Germany)

Tanenbaum
M, 2017,
Cross-
sectional
(USA)

Assessment of
DD in young
adults with
early-onset
diabetes (age 0-
4) in 2 cohorts
at 3 time points

Describe
diabetes device
(pumps,
continuous
glucose
monitors) use

Sample 1a: n =208, PAID
age 20.8, diabetes
duration 17.4,
37.5% male.
Sample 1b: n =303,
age 22.4, diabetes
duration 19.4,
41.6% male.
Sample 2: n =73,
age 18.8, diabetes
duration 14.9,
39.7% male

Total n = 1503, DDS
stratified by age,

group ages 18-25: n

=515, no

demographics

reported by strata

Sample 1a: 19.1 £
16.1, PAID > 40:
13.9%. Sample
1bL 20.4 £ 16.1,
PAID > 40:
12.2%. Sample 2:
22.6 £17.4, PAID
>40: 16.4%

2.21 +£0.86,
compared to all

other age strata (p
<.001)
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Cross sectional:
Higher DD was
associated with A1C
(p <.001), female
gender (p <.001),
low satisfaction with
treatment (p <.001)
and depression (p <
.001). Lower DD
was associated with
higher SES (p =
.002) and better self-
reported health status
(p <.001).
Longitudinal: Higher
distress at baseline
had higher A1C at
follow-up when
covariates controlled
(p =.005)

n/a
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Vallis M, Compare

2018, cross-  emerging adults
sectional 18-30 to adults
(trans- over 30
national)

Total n = 1060,
Emerging adults: n
=308, age 24.97,
diabetes duration
7.94, 48.7% male

PAID-5 (re-
coded
scores to 0-
100)

Emerging adult
sample: 44.14 +
24.73, Adult
sample: 38.86 +
24.67 (p=.001)
PAID-5 cutoff
(>40 for re-coded
scores): Emerging
adult sample:
60.1% Adult
sample: 50.8% (p
=.004)
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Stratified into early
(18-24) & late
emerging adults:
Late phase had
greater distress (p =
.017), specifically on
DDS: greater fear of
living with diabetes,
feelings of
depression, worry
over the future,
feeling overwhelmed
and trouble coping
with complications

2Problem Areas in Diabetes Scale
"Diabetes Distress Scale
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Table 2.

Qualitative studies exploring diabetes distress (DD) in emerging adults

Author, Year,
Study Design
(Country)

Participant
Characteristics:
mean age or
range, mean
diabetes duration,
% male

Purpose

Themes

Abdoli S, 2017,
qualitative
descriptive semi-
structured
interviews (USA)

Calamaro C,
2018, qualitative
descriptive using
an electronic
survey with both
closed and open
ended questions
(USA)

Carlsund A, 2019,
qualitative
descriptive semi-
structured

n =29, age range
18-30, 33% male,
all living in
Appalachia

n=12,age 21,
42% male, all
newly diagnosed
with diabetes
between age 17-
25

n=12, age 23,
diabetes duration
14, 33% male

To gain a comprehensive
understanding of emerging
adults with T1D living in
Appalachia

To explore the healthcare
experiences of emerging
adults diagnosed with T1D
just prior to or during college

To describe emerging adults’
experiences of living with
T1D

Main theme is "struggle towards adulthood" which
included: transition to adult provider, issues with
insurance and paying for supplies, social stigma because
assumptions about T2DM, worries about complications,
fear of hypoglycemia, using technology, social
connections, feelings of hope

Three themes: 1) lack of health information specific to
young adults, 2) emotional turbulence with forward
thinking, 3) needs of young adults (communication,
physical, psychosocial)

Used the word distress once. Two main themes and five
subcategories: 1) handling the situation a) managing daily
life, b) the emotional roller coaster, 2) dealing with
different opinions a) general attitudes and concerns, b)
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interviews
(Sweden)

Clausi L. 2017,
phenomenological
semi-structured
interviews
(Canada)

Ersig A, 2019,
qualitative
descriptive
exploration of
open ended
questions (USA)
Fredette J, 2016,
phenomenological
semi-structured
interviews (USA)

Jeong YM, 2018
qualitative
descriptive focus
groups (USA)

Markowitz B,
2019, qualitative
descriptive semi-
structured
interviews

(Canada)

n="717,age 20, no
males, 100%
female

n =25 college
students and n =
14 parents, age
range 18-24,
17.4% male,

n =24, age range
18-24, 13% male,
all college
students

n =14, age 26.5,
diabetes duration
13.1, 36% male

n =33, age 20.6,
diabetes duration
12, 49% male

To understand the influence of
T1D on young women’s
perceived sense of self

To understand the experience
of living with T1D in college
for students and their parents

To understand how T1D
affects quality of life in
emerging adults attempting to
fully live the college
experience

To explore health—related
stigma among emerging adults
with T1D

To address the question: how
does T1D fit into an emerging
adult’s evolving life story?

53

own views and apprehensions, ¢) ignorance and lack of
motivation

Three themes: 1) want to be more free (burden, it is
always there), 2) it is a part of me (routine, trying to stay
positive), 3) want to be normal (stereotypes, feeling
different, frustrations)

Four themes in college students: 1) life stage stress, 2)
diabetes management worries, 3) long-term implications
and complications, 4) the importance of college-based
social network

Three generally positive themes: 1) planning ahead, 2)
thinking positive, 3) seeking support

Used the word distress 15 times. Five themes 1) desire to
be seen as a person, not a disease, 2) wanting to be
“normal,” 3) feeling ashamed managing diabetes in
public, 4) struggling to overcome anger and distress, 5)
feeling distrusted by others to manage their condition
Used the word distress 6 times. Three story types
identified using narrative approach: 1) ingrained narrative
portrayed active integration of diabetes, 2) intrusive
narrative characterized by struggle for acceptance, 3)
inconspicuous narrative contained willingness to ignore
diabetes and management tasks.
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Ramchandani N,
2019, qualitative
descriptive focus
groups and semi-
structured
interviews (USA)
Sanders T, 2018,
grounded theory
semi-structured
interviews and
focus groups
(UK)

Saylor J, 2019,
qualitative
descriptive focus
groups (USA)

n=21 (18 in
focus groups, 4 in
interviews), age
23.6, diabetes
duration 14.7,
29% male

n =15, age range
16-24, diabetes
duration 9, 47%
male, all
participants in
structured
diabetes
education
program

n=12, age 21,
diabetes duration
1.91, 42% male,
all newly
diagnosed with
diabetes between
age 17-25

To explore developmental,
situations and organizational
challenges experienced by a
diverse group of emerging
adults with T1D to develop a
diabetes management program
To explore the attitudes of
emerging adults with T1D in a
structured education program
and the implications for care
transitions from pediatric to
adult care.

To gain insight about college
life experiences for emerging
adults diagnosed with T1D

just prior to or during college

54

Used the word distress 3 times. Four themes: 1) finding a
balance between diabetes and life, 2) the desire to be in
control of diabetes, 3) the hidden burden of diabetes, 4)
the desire to have a connection with their diabetes
provider

Three themes about participating in the diabetes
education program: 1) "we're in it together," 2) tacit
benefits, 3) transitions beyond structured education
program

Four themes: 1) diabetes affects all aspects of life and
complicates college living, 2) the college environment
affects diabetes management, 3) diabetes diagnosis
facilitates growth and maturity, 4) strategies used for
diabetes management in college
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Abstract

The emotional burden of living with type 1 diabetes (T1D) is experienced differently in
each life stage. Thus the measurement of diabetes distress (DD) warrants tailoring to particular
developmental stages, specifically emerging adulthood (ages 18-30). The new measure entitled
the Problem Areas in Diabetes- Emerging Adult version (PAID-EA) is intended to be a
developmentally-embedded measure of DD for use in clinical and research settings. The goal of
the present study was to use Rasch psychometric analysis to reduce and refine the PAID-EA.
Emerging adults with T1D (n = 194) completed the 30-item online survey. Evaluation of
response category functioning, measurement precision, redundancy, unidimensionality and
targeting guided item reduction through iterative revisions. The reduced and refined PAID-EA

consists of 25 items and shows promising utility for clinicians and researchers.
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Approximately 1.4 million Americans live with type 1 diabetes (T1D) and both the
prevalence and incidence of T1D have been increasing in recent years (Center for Disease
Control and Prevention, 2020; Dabelea et al., 2014; Mayer-Davis et al., 2017). T1D is the result
of the auto-immune destruction of insulin producing pancreatic beta cells, which is believed to
be a consequence of a combination of genetics, environmental factors and multiple stochastic
variables (Jeffrey et al., 2010). Intensive T1D management requires many complex daily tasks
including blood glucose monitoring, carbohydrate counting and insulin administration (American
Diabetes Association, 2020). The Diabetes Control and Complications Trial (DCCT) and the
follow-up Epidemiology of Diabetes Interventions and Complications (EDIC) demonstrated that
adherence to these multiple diabetes management tasks is critical to achieve target glycemic
control, as reflected in lower hemoglobin A1C (A1C) levels, and to reduce diabetes
complications (Nathan et al., 2005; Nathan et al., 1993).

Recent evidence suggests that emerging adults (ages 18-30) with T1D constitute a
specific group that experiences worse glycemic control, more frequent severe hypoglycemia and
more frequent diabetic ketoacidosis (DKA) than any other age group (Foster et al., 2019;
Helgeson et al., 2018; McCarthy & Grey, 2018; Pettus et al., 2019; Schwandt et al., 2017).
Despite many therapeutic and technological advancements, emerging adults are still developing
microvascular complications of diabetes, including retinopathy and kidney disease, at a young
age (Bryden et al., 2003; James et al., 2014). Additionally, emerging adults identify substantial
burdens associated with the rigors of unending self-care needs and psychological outcomes,
including depression, anxiety and disordered eating, tend to worsen during this developmental

stage (Baucom et al., 2018; Johnson et al., 2013; Rassart et al., 2015).
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Emerging adulthood is a unique developmental stage from ages 18-30, when youths
experience multiple transitions, in education, occupation, geography and socialization (Arnett,
2000, 2015). Emerging adults with T1D experience all of these changes within the context of
living with T1D. They often become geographically distinct from their parents for the first time,
become increasingly financially independent and more in control of their own health and
healthcare (Peters et al., 2011). Additionally, friends and romantic partners become the most
meaningful relationships in their lives instead of their family of origin (Ersig, 2019; Raymackers
et al., 2017). These multiple transitions and stressors can magnify and exacerbate the diabetes

specific emotional burden of living with T1D.

Diabetes distress (DD) arises from these specific stressors of managing T1D coupled with
the pervasive nature of self-care needs and the challenges of achieving target glycemic control.
Such distress can manifest as negative emotions; these emotions include feeling overwhelmed,
hopeless, frustrated, worried, angry and guilty related to managing T1D (Kalra et al., 2018).
These feelings can be exacerbated by a lack of understanding and support from family, friends
and healthcare providers (Hagger et al., 2016; Sturt, McCarthy, et al., 2015). DD is associated
with higher A1C levels, impaired quality of life and less frequent self-management behaviors
(Joensen et al., 2013; Lerman-Garber et al., 2003). Additionally, it is important to note that
though many of the emotions of DD overlap with depressive symptomology, DD is distinct from
depression and is not considered psychopathology (Fisher et al., 2014). It is believed that
elevated levels of DD can negatively affect future health outcomes by hindering the ability to
accomplish all the daily tasks of diabetes care, in that the emotional burden makes it difficult to
convert diabetes self-care intentions into actions (Fisher, Hessler, Polonsky, Strycker, et al.,

2018; Gonzalez et al., 2011). Therefore, given the risk of poor health outcomes seen in emerging
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adults compared to other developmental stages, it is critically important, both clinically and for
research, to have a measure of DD specific to this developmental stage.

This study used the Rasch model, as it is a useful and well-suited approach to evaluate
instruments of clinically meaningful diagnoses, such as DD in emerging adults. Clinicians often
view diagnostic assessment as along a continuum, where patients with low DD will identify
certain thoughts or behaviors and patients with high DD will identify different thoughts or
behaviors; this parallels the Rasch model’s concepts of person ability and item difficulty. In fact,
clinicians often think of diagnostic questions as having a certain range and degree of difficulty.
So, the Rasch model is a perfect fit for assessing a measure designed to identify a clinically
important construct that is hierarchical in progression along the clinical continuum and can be
defined by items that vary from easy to difficult to endorse. The Rasch model is an appropriate
choice for the evaluation of DD as the construct is assumed to be unidimensional and each item
on the measure is intended to contribute equally to the identification of DD (Rasch, 1960). The
primary aim of this study was to use Rasch analysis to reduce and refine the PAID-EA for
clinical and research utilization.

Methods
The Measure

The known and previously validated measures of DD including the original PAID
(Polonsky et al., 1995), the Diabetes Distress Scale (DDS) (Polonsky et al., 2005), the PAID-
Teen (Weissberg-Benchell & Antisdel-Lomaglio, 2011) and the PAID-Peds (J. Markowitz et al.,
2015) were compared and pertinent items were modified to address the experience of emerging
adults. The initial pool of questions (40 items) were then reviewed, edited and expanded upon by

eight healthcare providers of diverse specialties at the Joslin Diabetes Center, creating a pool of
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60 items. To clarify the meaning and relevance of these items, a sample of 13 emerging adults
with T1D piloted this 60-item pool via an online survey during the April 2019 NextGen
Leadership Summit hosted by the College Diabetes Network (CDN), which is a nationwide non-
profit organization whose mission is to empower and improve the lives of college students living
with T1D. This same sample of 13 CDN members also participated in an informal focus group
where they were prompted to reflect on the emotional burden of living with T1D as an emerging
adult and to provide direct insight into the questions on the survey. The PAID-EA was
conceptually clarified, edited and reduced to 30 items.

All items on the PAID-EA have a unified stem using “I”” statements that reflect the
negative emotional burden and stressors of living with T1D as an emerging adult. The PAID-EA
response options are a S-point Likert-type scale (0 = Disagree, 1 = Somewhat disagree, 2 =
Neutral, 3 = Somewhat agree, 4 = Agree). A total distress score is computed by summing the
responses. Higher scores indicate the emerging adult is experiencing more DD.

Data

Participants were recruited via CDN’s social media network in three waves until the
target sample of 150 participants was surpassed. Inclusion criteria were ages 18-30 and a
diagnosis of T1D. Survey study procedures received Institutional Review Board approval prior
to data collection. Additionally, seven informal cognitive interviews (G. B. Willis, 2004) with
emerging adults living with T1D were conducted during data analysis to inform the
interpretation of the Rasch analysis results, in particular the variable map and the item fit
statistics.

Statistical analyses were performed using SPSS v26 (IBMCorp., 2020) and WINSTEPS

v4.4.6 (Linacre, 2020b). All surveys that had missing responses on more than 10 items in the
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PAID-EA were deleted. Remaining missing data appeared to be at random and no respondent
had more than 4 missing items. The 16 missing data points were replaced with the mode of the
response option for that item instead of using the WINSTEPS expected value calculation, which
could possibly obscure item misfit and impede the refinement of the measure.

Rasch Analyses

The Rasch model is a probabilistic model, where the assessment of the probability that a
person will answer a certain way is important. As a person’s level of DD increases (person
ability), the probability of being more likely to agree to that item goes up. Additionally, as items
become indicative of more severe DD (item difficulty), the probability of disagreeing with that
item goes up. In the Rasch model, the person ability and the item difficulty allow for the
prediction of expected responses.

The PAID-EA was designed to capture this continuum from low DD to high DD and this
study explored how this new measure fits the Rasch model. It is important to note that DD is not
a complication of T1D, instead it is a normal and common part of living with T1D. Thus, it is
close to impossible that a person living with T1D would experience absolutely zero DD. So the
continuum of DD proceeds from low to medium to high and it is only when DD becomes
elevated that it has a negative impact on outcomes. A person with low DD will be irritated and
frustrated by the daily management tasks of diabetes and will experience some diabetes-specific
worry about health and the future. As an emerging adult, these frustrations and worries are
experienced within this developmental stage, where more explicit thinking about the future is an
important developmental task. A person with a moderate amount of DD will experience more
negative emotions. This emotional burden will begin to feel overwhelming, especially as an

emerging adult is becoming independent from their family of origin, both in diabetes
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management as well as emotionally and geographically. An emerging adult with high DD feels
alone and stigmatized; these feelings influence how they interact with others, specifically how
they engage in the developmental tasks of risk-taking and seeking a life partner. In fact, in a
person with high DD, the severe emotional burden of T1D transitions from primarily being
internalized to now being an externalized burden as well. This externally-focused burden is
embedded within the developmental stage of emerging adulthood, where experiences are viewed
reflexively through others, identity continues to be relationally defined and relationships with
others are a priority. Additionally, very high DD begins to affect the ability to complete the
multiple daily management tasks of diabetes as the escalating emotional burden impedes the
ability to turn strongly desired self-care intention into action. Therefore, analogous to climbing a
ladder, progress from low to high DD is marked by an additive process from simple frustrations
that are commonly experienced to more severe negative emotional burden that ultimately affects
interactions with others and diabetes management.

The algebraic form of the Rasch rating scale model used in this analysis is:

Xni n—(6; i
Zj=0 e[ﬁ ( +T])]

Y o Zi=olBn=(81+1))]

Tpix =

where 7, 1s the probability of person n responding in category x to item i where 0, is the item
difficulty and 7; is the category threshold and £ is the person’s level of DD (Andrich, 1978). The
location estimates, often reported as logits, were transformed for reporting purposes to a raw
score ranging from 0 to 120. Respondents that have high DD have positive logits and
respondents with low DD have negative logits. Additionally, items that are more difficult to
endorse have positive logits and items that are easier to endorse have negative logits.

Refinement Method
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To refine the PAID-EA, the 30-item measure was first evaluated extensively to assess fit
with the Rasch model, then an iterative approach of analysis, review, selection and re-analysis
was performed, guided by the process described by Wright and Stone (1979) in the dichotomous
form and Wright and Masters (1982) in the polytomous rating scale form. First, response
category functioning was examined. Then items were considered for removal, first by evaluating
item misfit then by assessment of redundancy using the variable map. The Rasch model statistics
were reviewed in parallel with the findings from the cognitive interviews to ensure individual
item comprehension and content validity.

Results

The sample consisted of 194 emerging adults with T1D; 84% were female and one
participant identified as non-binary. Participant age ranged from 18 to 30 years. Most
participants (78.9%) were currently students, mostly as undergraduates. Diabetes technology was
used frequently by this sample: 82.5% had used a continuous glucose monitor (CGM) in the last
30 days, where, in fact, almost half of participants did not check blood glucose (BG) levels at all
because of CGM use, and 77.8% of participants had used an insulin pump in the last 30 days.

Mean self-reported A1C was 7.4%. See Table 1 for details.

Initial Assessment of the 30-item PAID-EA using the Rasch Model

The 30-item PAID-EA has a person separation index of 2.56 with a separation reliability
of 0.87, which demonstrated that the full measure is sensitive enough to distinguish between
people with high and low DD. These values meet the acceptable criteria of > 2 for person
separation and > (0.8 for reliability (Linacre, 2020a; Wright & Stone, 1999). Additionally, the
item separation index was 6.2 with a separation reliability of 0.97 that confirmed the item

continuum had a wide variance in difficulty and a large enough sample size to assess model fit.
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These values meet the acceptable criteria of > 3 for item separation and > 0.9 for reliability
(Linacre, 2020a; Wright & Stone, 1999). Additionally, the variable map of the full 30-item
measure displayed how the variable of DD progresses along a continuum for both items and
people (See Figure 1a). The variable map and the separation and reliability estimates showed that
there is good spread across both people and items, in that the item difficulties cover a wide range
of the continuum of DD and the participants’ ability captured the full range of human potential
within the construct of DD. Despite these positive findings, there appeared to be an opportunity

for reduction and refinement of the PAID-EA.

Refining the PAID-EA

Response category functioning. The five category characteristics curves showed a good
spread for the Disagree and Agree categories but the mid-level responses were not clearly
distinguishable from one another. To refine the measure, collapsing the response options was
initially undertaken: Disagree and Somewhat Disagree were combined, as well as Agree and
Somewhat Agree to form 3 response options of Disagree, Neutral and Agree. This collapsing
improved the separation of the response thresholds but it had detrimental effects on the overall
results, where person separation dropped to 2.15 and the item separation dropped to 5.26.
Additionally, the loss of score variability reduced the Cronbach’s alpha from .904 to .875.
Though this alpha is acceptable, the goal of the study was to reduce the number of items and
along with the collapsing of the categories it was expected that alpha would reduce even further.
Hence, the 5 response options were retained in order to maximize person and item spread along

the continuum.
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Misfit driven item removal. Twenty six of the 30 items on the PAID-EA had acceptable
Infit and Outfit values (0.5 to 1.5 mean square unstandardized (MNSQ) and Outfit < 2.0
standardized cube-root transformation of the mean squares (ZSTD)), indicating possible
measurement utility (Linacre, 2020a; Smith, Schumacker, & Bush, 1998; Wright & Masters,
1982). See Table 2 for details. Infit is based on squared residuals with each observation weighted
by the model variance. Outfit is based on squared residuals too, but is more sensitive to
unexpected responses on items that are expected to be very hard or very easy for a particular
respondent. In this analysis, the unstandardized mean squares for both Infit and Outfit as well as
the standardized statistics for Outfit were evaluated simultaneously to investigate any source of

unexpected response variation that might aid in revising and reducing the PAID-EA.

Two items had excessive unstandardized Infit and Outfit misfit. [tem P20 used the term
“check a blood sugar,” which was unclear to emerging adults in the cognitive interviews that
wore CGM and thus did not check fingersticks, so it was deleted. The misfit for item (P25) was
driven by two extremely misfitting respondents with surprising responses on only this one item;
furthermore, this item was noted to be very relevant and valid in cognitive interviews, so item
P25 was retained. Additionally, one item (P1) had excessive unstandardized Outfit misfit as well
as disagreement among the emerging adults about whether they felt guilty or some other
emotion, so this item was deleted. One additional item (P16) had a high standardized statistic and
after re-analysis of the fit statistics with P20 and P1 deleted, this item also had excessive
unstandardized Outfit misfit. This item also provoked conflicting thought processes identified in

the cognitive interviews; so this item was deleted.
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Redundancy driven item removal. The variable map was assessed to ensure a
maximum range of content coverage as well as to remove any redundant items (See Figure 1a).
On the right side of the variable map, items that are difficult to endorse are at the top and items
that are easier to endorse are at the bottom. On the left side of the variable map, persons who
scored high on the PAID-EA are at the top of the map and those who scored low are at the
bottom. It is important to be able to locate both items and persons along this continuum so that
you can “see” in between them because items and persons must be separated along this line for
precise measurement of the construct (Wright & Stone, 1999). However, the 30-item full
measure variable map had a rather large cluster of items in the middle that did not appear to
discern much change in DD. Many of the items in this cluster had similar logit estimates or were
so close in terms of their standard errors (SE) that the items could not be easily differentiated
(See Table 2 for values). These items were considered for removal following the iterative
process described by Wright and Stone (1979). In addition, many of these items were
conceptually similar. In fact, in the cognitive interviews, emerging adults often described similar
themes for these items and commented how certain questions reminded them of other questions

in the interview.

Three items (P26, P28, P29) captured similar feelings of limitations when living with
T1D and had very similar estimates and overlapping SEs, so only item P28 was retained and P26
and P29 were deleted. Two items (P6, P17) addressed complementary feelings of stigma and also
had very close logit values and SEs, so item P6 was retained and P17 was deleted. Two items
(P2, P3) captured related feelings of being overwhelmed by the work of T1D and had similar
logit values and SE’s, so item P2 was retained and P3 was deleted. Finally, two items (P5, P12)

described very similar feelings of burden to explain diabetes and feel understood by others, yet
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the logit values and SEs were not as close as the above items. It is important to note that the
middle cluster of items on the variable map had a very small difference between logits and often
had overlapping SEs. These two items appeared in the middle cluster upon visual inspection of
the variable map despite having further apart estimates and SEs. In an effort to continue to

reduce conceptual redundancy, item P5 was retained and P12 was deleted.

Evaluation of the reduced PAID-EA. Upon deletion of these 8 items, (P1, P16, P20 due
to misfit and P3, P12, P17, P26, P29 due to redundancy), the data were re-run and the variable
map was re-assessed to confirm the conceptual continuum was maintained (See Figure 1b). The
variable map clarified the a priori construct of DD and each rung of the conceptual ladder is
noted in the box on the right in Figure 1b. Easier items are general frustrations and typical
worries about life with T1D and indicate low levels of DD. However, this emotional burden is
additive and builds to feeling overwhelmed by life with T1D as an emerging adult. When this
DD becomes very high, the burden is reflected by others, in that this emotional work has an
impact on emerging adults sense of self as perceived by others and on interactions with friends
and romantic partners. Of note, there remains respondents with high DD that do not have

matching hard items indicating that the measure may require additional items.

To further evaluate these revisions, item misfit was reassessed and all items were
between 0.5 and 1.5 for either Infit or Outfit MNSQ and no items were above 2 for Outfit ZSTD.
Additionally, this reduced measure had a person separation of 2.34 with a reliability of 0.85 and
an item separation of 6.98 with a reliability of 0.98, both of which met the acceptable criteria as
noted above. The Cronbach’s alpha remained acceptable at 0.879 with the reduced number of

items.
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Multiple strategies were utilized to assess unidimensionality of the reduced 22-item
PAID-EA: a factor analyses using Principal Axis Factoring (PAF) of the raw data to provide
additional context for the evaluation of a Principal Components Analysis (PCA) of the Rasch
residuals and a parallel analysis of simulated data (Ludlow, 1985). For the raw data, the Kaiser-
Meyer-Olkin (KMO) value was 0.863, a measure of sampling adequacy, which is in contrast to
the KMO of the residuals which was .037. This demonstrates that the Rasch model accounted for
a majority of the variability and there was not sufficient residual variation remaining to be

factored.

Additionally, the ratio of the first to second eigenvalue from the PAF of the raw data was
just under 4, while the ratio for the residual analysis was 1.2. Parallel analysis of simulated
residual data produced a similar eigenvalue ratio of 1.02. Additionally, the PAF of the raw data
showed that the first factor accounted for 29.3% of the variance, which exceeds the
recommended 20% (Kaiser, 1970). Importantly, visual inspection of the unrotated plot of the
first three components revealed a picture of items loading highly on the first factor and much
lower on the remaining two factors. This plot is in comparison to the unrotated plot of the
residuals, which showed a circular pattern, indicating a random relationship among items

(Ludlow, 1985). These results, taken together, support the unidimensionality of the measure.

Interpretation of the refined PAID-EA. The Rasch analysis results support the
conceptual continuum of DD, thus it can be useful to interpret scores on the PAID-EA for both
clinical and research utility. On the reduced 22-item PAID-EA, scores can range from 0 to 88
and it can be useful to transform these raw scores into an average item response (Lysaght,

O’Leary, & Ludlow, 2017). These average scores can inform not only how much DD a
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respondent may feel but can also demonstrate where this respondent resides on the conceptual
continuum (see horizontal lines on Figure 1b). A respondent with an average score of 1-1.9
experiences a low level of DD and feels frustrated by daily life with T1D. However, a respondent
with an average score of 2-2.9 experiences increasing DD as evidenced by worries about their
own health and future. Then, a respondent with an average score of >3 experiences a high level
of DD, feels overwhelmed by the emotional burden of T1D and this influences their interactions
with others. These average scores can provide insight into the level of DD a respondent is
experiencing and shows potential as a clinical diagnostic or cut point to identify those

respondents with high DD.

Discussion

This refinement of the PAID-EA demonstrates that this developmentally-embedded
measure of DD fits the Rasch model and confirms the clinical continuum distinguishing between
low and high DD. This refined PAID-EA will fill the gap for a developmentally-based measure

of DD in emerging adults.

Researchers and clinicians have long recognized the effect of developmental context on
the experience of living with T1D and thus developed measures that capture those varied
emotional experiences. Yet, the developmental context of emerging adulthood presents unique
challenges, burdens and emotional work when managing T1D (Balfe et al., 2013). Of note,
Quinn et al. (2016) completed retrospective chart reviews of emerging adults transitioning to
adult diabetes care and compared elevated DD documented as a problem by the provider to DD
identified by screening with the one of the known and previously validated measures of DD, the
Diabetes Distress Scale (DDS). Providers documented DD in 8 of the 42 participants. Yet, the

DDS screening was positive for clinically significant distress on only 2 of those participants.
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Thus, 75% of the patients with provider identified DD were not captured through the DDS
screening. The authors attributed these results to a time lapse between the chart review and the
DDS screening; they concluded that DD must have resolved in these participants by starting
therapy or medication. Importantly, the authors did not recognize this finding as a possible
limitation of the DDS measure in this population. Nonetheless, Quinn et al.’s (2016) results
contribute to growing evidence that the known measures of DD may not be sensitive enough to

DD within the developmental context of emerging adulthood and thus a new measure is needed.

Additionally, as diabetes technology and treatment modalities innovate, there is a need to
address the terminology used in measures. In this analysis, it was clear that using the words
“check a blood sugar” in item P20 was unclear to emerging adults who wore CGMs and do not
check fingersticks. Simply one item lacking clarity can influence the results of the measure and
potentially affect the testing of associations with other variables. In the known and previously
validated measures of DD, it is important to also consider the clarity of language. The DDS uses
the terms “testing a blood sugar” which is now perceived as a judgmental and pejorative term as
it implies the possibility of failing, thus it is avoided. The PAID-Teen uses multiple references to
“blood sugar checks,” which was the exact issue identified in this analysis of the PAID-EA in a
sample with high CGM use. The PAID-Peds uses “sugar levels” and though this may appear to
apply to both fingersticks and CGM values, it may be a term that is unfamiliar to youth, so it
may also be unclear. It is rather apparent from this revision and refinement of the PAID-EA that

language is critical and must be inclusive, comprehensive and flexible.

Furthermore, measures must also be sensitive to cultural shifts. Of note, item P20

appeared to misfit statistically, however the cognitive interviews made it abundantly clear that
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the cost of diabetes was a major concern for emerging adults. Though this particular statistical
misfit was highly influenced by two respondents, the conversation about the cost of managing
diabetes, especially the cost of insulin, is a hot social and political topic. Additionally, in 2010,
emerging adults in the United States quickly became the test subjects for the Affordable Care
Act’s extension of parental insurance coverage up until age 26 (Collins & Nicholson, 2010). This
conversation about the financial cost of living with T1D continues to evolve and will likely
remain a worry, and thus a contributor to DD, for emerging adults for years to come. However,
none of the known and previously validated measures of DD address this concern. This analysis
was able to clarify the relevance and consequence of capturing this emotional burden in

emerging adults.

This Rasch analysis resulted in refinement of the PAID-EA and demonstrated that the
reduced measure has measurement precision and unidimensionality. Though Rasch analysis is
often not used in clinical research arenas, it is a very appropriate and valuable analytic approach,
especially when assessing a construct that exists on a continuum where certain thoughts or
behaviors can indicate low levels of DD and other specific thoughts or behaviors can indicate
high levels of DD. Rasch analysis is a powerful model that parallels a clinician’s approach to
diagnostic evaluation and provides valuable insight into the assessment of the emotional burden
of living with T1D as an emerging adult. Thus, this study used an innovative approach to revise
the PAID-EA to capture the experience of DD in emerging adults.

Despite the attention to rigor, this study does have some limitations. This study used a
convenience sample of emerging adults recruited through CDN’s social media accounts. This
sampling technique captured mostly female college students, thus creating a young, gendered

and highly educated sample, including a majority using advanced diabetes technologies (i.e.
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insulin pumps and CGMs) with close to target glycemic control based on the reported A1C. It is
possible that a sample of emerging adults with less well controlled diabetes may have yielded
different findings. Future studies should focus on sampling a more diverse group of young
adults. Additionally, since this was an online survey, it was impossible to calculate response rate
and thus it cannot be assessed if respondents are different than those who did not respond. Also,
as an online survey, all demographic and clinical variables were self-report with its inherent

limitations.

Future Research

In an effort to improve the targeting of the measure (i.e. a closer alignment of the person
and item locations on the continuum), additional questions were developed and revised in
consultation with experts in the field and during additional cognitive interviews with emerging
adults, including those representing a wider range of glycemic control. The purpose of these
additional questions was to improve the targeting by including harder items that matched those
people with higher DD. As noted above, harder to endorse items on the revised variable map
(Figure 1b) represented burden reflected through others that appeared to be starting to affect self-
care actions. However, there are few items on the reduced measure that capture how the
emotional burden affects the ability to complete the multiple daily management tasks of diabetes.

So, the following items will be included for future revision and enhancement:

I am too tired of having diabetes to take care of it.
I have other things in my life that keep me from managing my diabetes.
I don’t want to know my blood sugar when it is high.

The first item listed above is a duplicate of an item from the PAID Peds. This item

reflects how the emotional burden (feeling tired of diabetes) affects self-care. The second item
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intends to capture a similar concept, but addresses the difficulty of managing diabetes with
conflicting priorities, which is often a challenge for emerging adults as they become more
independent with diabetes and other life tasks. The third item is a revision of the deleted item
P20, which contained an important concept, but was highly misfitting and appeared to lack
clarity for emerging adults that wore CGMs and did not check fingersticks. This further revised
and refined PAID-EA would consist of 25 items (22 items remaining from the Rasch analysis

and the 3 above items) and requires additional psychometric evaluation.
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Table 1.

Participant characteristics (N = 194)

Mean =+ SD or % (Range)

Age (years)
Sex (% female)
Age at diagnosis (years)

Currently a student
First year
Second year
Third year
Fourth year
Later years / Grad School

Used CGM in last 30 days
Never check BG because of CGM
Used pump in last 30 days

Self-reported A1C (%)

21.2 2.8 (18-30)
84%
11.4+5.5 (2-26)

78.9%
19.1%
17.5%
14.9%
15.5%
11.9%

82.5%
47.4%
77.8%

74+12(5.2-13.4)

75



DIABETES DISTRESS IN EMERGING ADULTHOOD 76

Figure la. Variable map for 30-item PAID-EA
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Figure 1b. Variable map for reduced 22-item PAID-EA
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Table 2.

Rasch item fit statistics for the 30-item PAID-EA.

Item Item Infit Infit Outfit Outfit Item Model
Number (MNSQ) (ZSTD) (MNSQ) (ZSTD) Measure Standard
(logit) Error
P1 I feel guilty when I get “off track” with my diabetes management. 1.19 1.61 1.54%* 3.40%* -0.23 0.07
P2 I feel that diabetes is taking up too much of my mental energy every day. 0.63 -4.23 0.67 -3.16 0.04 0.06
P3 I feel "burned out" by the constant work of managing diabetes. 0.74 -2.67 .79 -1.70 -0.09 0.07
P4 I feel annoyed when people say something ignorant about having diabetes. 1.26 1.58 1.19 1.06 -0.83 0.10
P5 I am tired of having to explain diabetes to others. 1.09 0.97 1.10 0.88 0.20 0.06
P6 I feel judged by others because I have diabetes. 0.92 -1.01 0.90 -1.04 0.45 0.06
P7 I worry about being able to socialize because of how alcohol affects my blood 1.14 1.63 1.15 1.44 0.78 0.06
sugar.
P8 I worry that a new romantic partner will see my diabetes devices or supplies. 1.24 2.63 1.18 1.69 0.83 0.06
P9 I worry about having kids in the future because of my diabetes. 1.36 2.35 1.20 1.20 -0.59 0.09
P10 I worry that my blood sugar will go low or high during sex. 1.06 0.69 1.05 0.51 0.30 0.06
P11 I worry that diabetes will get in the way of what I want to do with my life. 0.91 -1.00 0.91 -0.78 0.14 0.06
P12 I feel frustrated when my friends and family don't understand my diabetes. 0.91 -0.79 0.88 -0.88 -0.18 0.07
P13 I feel that I must be perfect in my diabetes management. 1.04 0.47 1.04 0.41 0.10 0.06
P14 I feel alone with diabetes. 0.78 -2.81 0.79 -2.25 0.62 0.06
P15 I avoid doing diabetes management tasks when other people are around. 1.00 0.01 1.01 0.13 0.77 0.06
P16 I blame myself when my blood sugar is high or low. 1.22 2.01 1.32% 2.36%** -0.08 0.07
P17 I worry people will think there is something wrong with me because I have 0.85 -1.78 0.81 -1.93 0.39 0.06
diabetes.
P18 I feel like a failure when I have a high A1C. 0.85 -1.15 0.87 -0.84 -0.54 0.08
P19 I feel overwhelmed about having to do diabetes all by myself. 0.61 -4.47 0.62 -3.64 0.02 0.06
P20 I am less likely to check a blood sugar when I know it is high. 1.63** 6.25 1.84%* 6.72%* 0.39 0.06
P21 I worry about living alone because I have diabetes. 1.14 1.47 1.19 1.72 0.21 0.06
P22 I feel frustrated about interruptions from diabetes (during sleep, work, school). 1.11 0.67 1.11 0.61 -0.99 0.11
P23 I worry about diabetes complications. 1.01 0.10 0.95 -0.25 -0.50 0.08
P24 I don't know how to make diabetes a priority when I have a lot of changes in my 0.93 -0.77 0.98 -0.15 0.30 0.06
life.
P25 I worry about the cost of diabetes. 1.62%* 3.36 1.51%** 2.54%* -0.82 0.10
P26 I am frustrated that I have to carry my diabetes supplies everywhere. 1.16 1.40 1.22 1.57 -0.20 0.07
P27 I worry about having a low blood sugar. 1.10 0.85 1.28 1.80 -0.37 0.08
P28 I feel like I cannot take as many risks as my friends. 1.03 0.30 0.96 -0.29 -0.13 0.07
P29 I feel angry that I have to plan so much when I go anywhere. 0.72 -2.67 0.69 -2.49 -0.20 0.07
P30 I feel like I am trying my hardest to take care of diabetes, but it never works. 0.77 -2.70 0.75 -2.38 .017 0.06

** <0.5 or >1.5 threshold for MNSQ or >2 for Outfit ZSTD.

* >1.5 threshold for MNSQ after 2 items were deleted.
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Abstract

Background: Emerging adults (ages 18-30) with type 1 diabetes (T1D) experience worse
glycemic control and psychological outcomes compared with other groups. The emotional
burden of the unending self-care needs of diabetes management appears to be related to these
poor health outcomes. However, there is no validated measure of this emotional burden
specifically in the developmental context of emerging adulthood. Purpose: The primary aim of
this study was to examine the psychometric properties of a new measure of diabetes distress
(DD) for use with emerging adults with T1D. Methods: In this cross-sectional study, emerging
adults with T1D completed an online survey, including measures of DD, depressive
symptomology and the newly developed measure, the Problem Areas in Diabetes—Emerging
Adult version (PAID-EA). Participants also answered demographic and clinical outcomes
questions. Internal consistency, reliability, construct validity and the underlying factor structure
of the PAID-EA were assessed. Results: Participants (N = 287, 78% female) had a mean age of
24 + 3.6 years; 43.4% were full-time students; 78% wore an insulin pump; 89.9% used a
continuous glucose monitor (CGM) in the last 30 days; mean self-reported A1C was 7.1 + 1.2%.
The PAID-EA demonstrated good internal consistency and reliability (Cronbach’s a = .89), was
comprised of one component accounting for 28.9% of the observed variance and demonstrated
construct validity as it was significantly correlated with known measures of similar constructs, as
well as with A1C levels (rho = .20, p =.001). Conclusions: The PAID-EA holds promise as a

reliable and valid measure of DD in emerging adults.

Keywords: Type 1 diabetes, Emerging adults, Diabetes distress, Measurement
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Emerging adults (ages 18-30) with type 1 diabetes (T1D) navigate the many normative
milestones of this developmental stage within the day-to-day context of diabetes management
(Monaghan et al., 2015; Peters et al., 2011). During this life stage, emerging adults face many
transitions and high levels of instability that can exacerbate the diabetes-specific stressors of life
with T1D (Arnett, 2015; Balfe et al., 2013). Recent evidence suggests that emerging adults with
T1D constitute a specific group that experiences worse glycemic control as well as more frequent
episodes of severe hypoglycemia and diabetic ketoacidosis (DKA) than any other age group
(Foster et al., 2019; Helgeson et al., 2018; McCarthy & Grey, 2018; Pettus et al., 2019;
Schwandt et al., 2017).

Diabetes distress (DD) is the set of negative emotional or affective experiences that result
from living with the unrelenting self-care demands of diabetes management (Skinner et al.,
2019). Elevated DD is associated with higher hemoglobin A1C (A1C) levels, impaired quality of
life and less frequent self-management behaviors (Joensen et al., 2013; Lerman-Garber et al.,
2003). It is believed that the effect of DD on glycemic control is mediated by self-care behaviors
where the negative emotional burden of T1D reduces self-efficacy and motivation to complete
the repetitive, multiple daily management tasks of diabetes required to reach target glycemic
control.

It is important to note that DD is experienced within the developmental context of one’s
life stage. During this developmental stage, emerging adults usually become geographically
distinct from their parents for the first time, become increasingly financially independent and
assume more control of their own health and healthcare (Peters et al., 2011). Additionally,

friends and romantic partners become the most meaningful relationships in their lives instead of
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their family of origin (Ersig, 2019; Raymaekers et al., 2017). These multiple transitions and
stressors can magnify and exacerbate the diabetes-specific emotional burden of living with T1D.

Yet, despite the acknowledgment of the effect of life stage on the experience of DD for
children (Evans et al., 2019; J. Markowitz et al., 2015), adolescents (Weissberg-Benchell &
Antisdel-Lomaglio, 2011), parents of youth with T1D (Evans et al., 2019; J. Markowitz et al.,
2012; Shapiro et al., 2018) and adults (Polonsky et al., 1995; Polonsky et al., 2005), there is no
measure of DD specific to the developmental context of emerging adulthood. Thus, current
measures may fail to capture the developmental hurdles, the many layers of transition and the
high levels of uncertainty that characterize living with T1D during this time period (Wentzell,
Vessey, & Laffel, 2020). Because of this underestimation, it may be difficult to determine
significant associations between DD and A1C levels, diabetes management adherence and other
outcomes.

Therefore, the purpose of this study was to evaluate the psychometric properties of a
newly developed measure of DD for use with emerging adults living with T1D, the Problem
Areas in Diabetes—Emerging Adult Version (PAID-EA). Specifically, internal consistency,
reliability, construct validity and the underlying factor structure of the PAID-EA were assessed.
Additionally, associations with demographic and clinical variables as well as between group
differences in PAID-EA scores were explored.

Methods
Design

To address study objectives, a cross-sectional, online survey methodology was employed.

The minimum sample size was determined a priori using a subject-to-item ratio of 10, bringing

the required sample size to at least 250 (Nunnally, 1978).
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Recruitment

Three online recruitment approaches were undertaken to engage emerging adults with
T1D. First, the College Diabetes Network (CDN), which is a 501¢3 non-profit company whose
mission is to empower and improve the lives of students and young adults living with T1D,
posted information about study recruitment on their social media accounts (Facebook, Instagram
and Twitter). These posts were shared in multiple online forums, such as reposting on personal
profiles, sharing in closed groups and by individuals tagging friends. Secondly, multiple
emerging adult social media influencers in the diabetes online community were recruited to share
a story or post on Instagram about the importance of research or their own experience with the
emotional work of T1D. Then, the approved recruitment language appeared in the comments of
the post. These influencers received $20 for their recruitment efforts. As recruitment continued,
it became apparent that young men appeared to be less engaged with diabetes content on social
media than young women, so young men specifically were targeted in a recruitment effort
through the Diabetes Education and Camping Association listserv for directors of diabetes
camps, encouraging them to share with staff and alumni recruitment language asking young men
to participate. Recruitment lasted for 3 months.
Procedures

By clicking on the link in one of the above recruitment methods, participants were
directed to the Qualtrics survey platform (Qualtrics, 2005). Inclusion criteria were that
participants must be over 18 years old, have T1D, be able to read and write English and provide
consent to participate. The online consent page presented risks, benefits, the purpose of the
study, confidentiality and contact information. All participants had the opportunity to enter a

raffle for one of five $100 Amazon gift cards. All phases of this project were approved by the
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Institutional Review Board. Additionally, social media recruitment was designed and conducted
in accordance with available ethical recommendations (Bender, Cyr, Arbuckle, & Ferris, 2017;
Franzke, Bechmann, Zimmer, Ess, & The Association of Internet Researchers, 2020; Gelinas et
al., 2017).

Measurement

The online survey included demographic and clinical questions: age, self-identified
gender, self-identified racial/ethnic background, student status and year in school, age at
diagnosis of T1D, self-reported most recent A1C, use of a continuous glucose monitor (CGM) in
the last 30 days, use of an insulin pump in the last 30 days and frequency of fingerstick blood
glucose checks. To approximate socioeconomic status, median household income from United
States Census data was captured by the participant provided home zip code (U.S. Census Bureau,
2019). Additionally, one question assessed the severity of the impact of the COVID-19 pandemic
on the participant’s life and one question asked if the pandemic had affected their mood, as
recent evidence suggests that the pandemic has psychosocial consequences in people living with
diabetes (Joensen et al., 2020).

The first measure included in the study was the original Problem Areas in Diabetes
(PAID) measure, which includes 20-items about of the emotional burden of living with diabetes
(Polonsky et al., 1995). Over consecutive evaluations, the PAID has shown excellent reliability
and responsiveness (Welch et al., 1997; Welch et al., 2003). Additionally, the PAID been used
extensively across the world, has been translated into 10 languages and has demonstrated high
cross-cultural reliability (Schmitt et al., 2016). The PAID includes items such as “Feeling scared
when you think about living with diabetes,” “Worrying about low blood glucose reactions” and

“Worrying about the future and the possibility of serious complications.” The PAID is scored
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using a 5-point scale on how much each diabetes issue is currently a problem (0 = Not a
problem, 1 = Minor problem, 2= Moderate problem, 3 = Somewhat serious problem, 4 = Serious
problem). The scores for each item are summed, then multiplied by 1.25 to generate a total score
of 0 — 100. The PAID’s initial validation created a cut-off of > 40 (Snoek et al., 2015; Welch et
al., 1997; Welch et al., 2003), and more recently, Hermanns et al. used receiver operating
characteristic curve analysis to determine a cut-off of > 33 for clinically significant distress
(2006). For the current study, the presence of a high level of DD was defined as PAID score >

40. Moderate, possibly clinically significant DD was defined as scores between 33 and 39.

Next in the survey was the newly developed and refined PAID-EA. The initial pool of
questions (40 items) was developed by the first author based upon her clinical experience caring
for emerging adults with T1D, a thorough review of the literature as well as by comparing and
contrasting items on the PAID (Polonsky et al., 1995), the Diabetes Distress Scale (DDS)
(Polonsky et al., 2005), the PAID-Teen (Weissberg-Benchell & Antisdel-Lomaglio, 2011) and
the PAID-Peds (J. Markowitz et al., 2015). Pertinent items were then modified to address the
experience of emerging adults. These questions were then reviewed, edited and expanded upon
by 8 healthcare providers of diverse backgrounds at the Joslin Diabetes Center creating a pool of
60 items. To clarify the meaning and relevance of items, this 60-item pool was piloted with a
sample of 13 members of CDN during the NextGen Leadership Summit in April 2019. This
same sample of 13 CDN members also participated in an informal focus group where they were
prompted to reflect on the emotional burden of living with T1D as an emerging adult and to
provide direct insight into the questions on the survey. This process allowed for the reduction

from 60 items to 30 items.
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This 30-item measure was then reduced and refined using the Rasch model, which is a
psychometric model that examines the continuum between a person’s level of DD (person
ability) and items indicative of more severe DD (item difficulty), to create a 22-item measure
with 3 questions added to improve item targeting (Wentzell, Vessey, Laffel, & Ludlow, 2020).
The refined 25-item PAID-EA reflects the emotional burden of living with T1D specific to the
developmental stage of emerging adulthood. For example: “I don’t know how to make diabetes a
priority when I have a lot of changes in my life,” “I feel alone with diabetes,” “I worry that a new
romantic partner will see my diabetes devices or supplies,” “I worry about being able to socialize
because of how alcohol affects my blood sugar,” “I feel overwhelmed about having to do
diabetes all by myself,” and “I feel like I am trying my hardest to take care of diabetes, but it
never works.” The PAID-EA is scored using a 5-point Likert-type scale (0 = Disagree, 1 =
Somewhat disagree, 2 = Neutral, 3 = Somewhat agree, 4 = Agree). A total distress score is
computed by summing the responses. Total scores can range from 0 to 100; higher scores
indicate the emerging adult is experiencing more DD. The PAID-EA has a Flesch-Kincaid
reading grade level of 5.4.

The final measure was the Center for Epidemiologic Studies Depression Scale (CES-D),
one of the most frequently used self-report assessments of depressive symptoms (Radloff, 1977),
that is used extensively in diabetes research (Dijk et al., 2018). The CES-D is a 20-item measure
consisting of 16 negatively worded items (e.g. “I felt sad,” “I felt I could not shake the blues
even with help from my family or friends,” “I thought my life had been a failure”) and four
positively worded items (“I felt happy,” “I enjoyed life,” “I felt that I was just as good as other
people,” “I felt hopeful about the future”). The CES-D is scored using a 4-point scale on the

frequency of experiencing these feelings during the past week (0 = Never or rarely (less than 1
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day), 1 = 1-2 days, 2 = 3-4 days, 3 = Most or all of the time (5-7 days)). Positive items are
reverse coded and the responses were summed, creating scores that can range from 0 to 60, so
that higher scores indicate greater frequency of depressive symptoms (Radloff, 1977). There
have been a few different CES-D cut-off scores identified as clinically meaningful in different
population studies (Gemma, Carlos, Gabriela, & Jordi, 2016). For this study, clinically
significant depressive symptoms were defined as a score > 16, a threshold that has been used in
adults and youth with diabetes (Lawrence et al., 2006; Lloyd, Pambianco, & Orchard, 2010;

Peyrot & Rubin, 1997).

At the end of the online survey, several open-ended questions were included. One
question asked which emotion, worry or feeling related to living with diabetes asked about in the
earlier items was the most important or significant to the participant. Another question asked if
there was anything that was missed in the prior items about the emotional burden of living with

diabetes. The entire series of online surveys took approximately 10-15 minutes to complete.

Analyses

Statistical analyses were performed using SPSS v26 (IBMCorp., 2020). Categorical data
are presented as frequencies while data for continuous variables are summarized using
appropriate measures of central tendency and dispersion (e.g. mean and standard deviation,
median and range). Prior to analysis, extensive data cleaning was conducted to remove surveys
containing no data and remove responses from participants who did not meet the inclusion
criteria. Additionally, a bot was detected during data collection and per Pozzar et al.’s (2020)
recommendation, fraudulent or suspicious data were identified in any survey that was completed

in less than 3 minutes and contained no responses to the open-ended questions, resulting in the
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deletion of 429 surveys. After this data cleaning, responses for any participant completing less
than 80% of the PAID-EA were removed (n = 4) (final sample PAID-EA N = 287). In the
remaining PAID-EA surveys, no item had more than 3 missing responses. Additionally, if the
PAID or the CES-D was less than 80% complete, the responses for that measure were deleted
and were not included in the analyses (final sample PAID: N =286, CES-D: N = 282).
Remaining missing data in all measures appeared to be random. Only a few data points were
missing (PAID-EA: 18, PAID: 2, CES-D: 7), so missing data were replaced with the mode of the
response option for that item as the data was categorical and to allow for comprehensive item
analysis in this initial psychometric evaluation.

Item analysis was undertaken to assess item difficulty, discrimination, and corrected and
uncorrected item-to-total correlations. Reliability analysis was conducted to assess internal
consistency using Cronbach’s alpha. To determine if the PAID-EA was appropriate for factoring,
Bartlett’s test of sphericity and Kaiser-Meyer-Olkin (KMO) test for sampling adequacy were
assessed (Bartlett, 1954; Kaiser, 1970, 1974). To examine the internal structure of the data, the
PAID-EA items was subjected to exploratory factor analysis using principal components analysis
(PCA). Inclusion of components were assessed by examining the scree plot (Catell, 1966) as well
as comparison with a parallel analysis (Horn, 1965).

Spearman correlations were used to determine the strength and direction of relationships
with clinical variables, to assess criterion validity using the PAID as a gold standard and to
evaluate convergent validity with the CES-D serving as an established measure of a similar
construct. Additionally, two-tailed independent sample t-tests and one-way between groups
analysis of variance (ANOVA) with Sheffe test for post-hoc pairwise comparisons were

conducted to explore demographic differences in DD. A p value of <.05 indicated significance.



DIABETES DISTRESS IN EMERGING ADULTHOOD 91

Responses to the open-ended questions were reviewed and organized by theme; these results
were used to help inform the interpretation of the above statistics as well as for confirmation of
content validity.
Results

Participant characteristics

The study sample consisted of 287 emerging adults with T1D, with a mean age of 24
years (range 18-30) (See Table 1). Seventy-eight percent identified as female and 3 participants
(1%) identified their gender in another way. Though 93% identified as white, 10.1% identified
with another race, either exclusively or in addition to white, and 10.8% identified as being of
Hispanic origin. Many in the sample were students, with 43.4% as a full-time student and 7.3%
as a part-time student. Additionally, reflective of the healthcare transitions that occur during this
life stage, 46.7% had their own health insurance, whereas 51.9% remained on their parents’
health insurance and 1.4% were uninsured. These emerging adults used a substantial amount of
diabetes devices: 77.9% wore an insulin pump recently, 89.9% used a CGM recently and 58.9%
reported they never check a fingerstick blood glucose because they wear a CGM. Given the
relatively high diabetes device use in this sample, it is not unexpected that the sample had a mean
A1C of 7.1 £ 1.2% (range 4.9% - 11.4%), near the American Diabetes Association’s
recommended target of <7% (American Diabetes Association, 2021). Finally, to begin to
understand the impact of the COVID-19 pandemic, about two-thirds of participants reported that
the pandemic had a moderate or severe impact on their life (65.5%) and that their mood was
worse than it was previously (69.3%).

Reliability analyses
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Cronbach’s alpha for the PAID-EA measure was .89. Corrected item-total correlations
(item discrimination) ranged from .280 to .656, all above the .2 minimum value for retention in
the measure (Briggs & Cheek, 1986). There were 2 items between .2 and .3 (Item 21: I worry
about the cost of diabetes: .280 and Item 9: I worry that my blood sugar will go low or high
during sex: .248). It is important to note that upon examination of the inter-item correlation
matrix, Item 21 had a very low correlation with other items (range .096 to .264) as this item had
the highest mean score of 3.52, such that almost all participants agreed with this item. Therefore,
the item was less correlated with the other range of emotional experiences of diabetes.
Consideration was taken to explore how Item 9 (mean score 2.21, correlation with other items
ranged from 0.14 to .294) functioned in the remaining analyses as it addressed the developmental
stage specific task of intimacy while living with T1D. Importantly, the deletion of any item
would not have raised the Cronbach’s alpha above .89. Thus, all 25 items were retained.

As the PAID-EA item responses were continuous, item difficulties were described as the
arithmetic mean for each item and ranged from 1.32 to 3.52 (with options from 0 to 4),
suggesting that participants endorsed much of the emotional burden described in the items and
experienced a high level of DD (See Table 2), despite their relatively reasonable glycemic
control. Item difficulties appear to spread across the clinical continuum of DD identified in a
prior Rasch analysis (Wentzell, Vessey, Laffel, et al., 2020). Easier to endorse items reflect
common frustrations around the cost of diabetes (Item 21), irritation with diabetes interruptions
(Item 18) and annoyance with ignorant comments about diabetes (Item 2). Harder to endorse
items speak to the emotional burden in relation to others, such as diabetes and romantic partners
(Item 7), socially drinking alcohol with diabetes (Item 6) and also the avoidance of doing

diabetes tasks around others (Item 13).
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Factor analyses

An exploratory approach (PCA) was employed to examine the dimensionality of the
PAID-EA and to understand the number of components underlying the measure. The KMO test
for sampling adequacy was 0.897 and the Bartlett’s Test of Sphericity was significant, ¥*(300) =
2150.71, p <.001, indicating an analyzable correlation matrix and appropriateness for factoring.
A single component solution accounted for 28.9% of the variance (See Table 2). An inspection
of the scree plot revealed a clear break after the first component (See Figure 1) and this was
further supported by the results of parallel analysis, demonstrating only one component with an
eigenvalue exceeding the criterion value for a randomly generated data matrix of the same size
(25 variables for 287 participants). All items loaded strongly on the single factor and all items
were above the minimum factor loading of .2 (range .272 to .713) (See Table 2).
Construct validity

Evidence supporting criterion-related validity was observed for the PAID-EA as scores
were significantly correlated with scores on the PAID (rho = .76, p <.001). Additionally,
evidence of convergent validity was observed for the PAID-EA as scores were significantly
correlated with scores on the CES-D (rho = .61, p <.001). Scores on the PAID-EA were also
significantly correlated with A1C (rho = .20, p = .001).
Emotional burden of T1D in emerging adults

This sample of emerging adults carried a substantial emotional burden of life with T1D.
Using the clinically significant cut-offs for the PAID, 47.2% of participants met the criteria for
high DD (PAID score >40), with an another 11.9% meeting the criteria for moderate DD (PAID
score 33-39). Additionally, this sample endorsed a considerable amount of depressive

symptomology, where 60.6% met the criteria for clinically significant depressive symptoms
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(CES-D score >16). Though determining clinically significant cut-offs for the PAID-EA is
beyond the scope of this paper, emerging adults reported mean PAID-EA score of 59.5 £ 17.6
(range 9-94) and a median score of 61, both of which are substantially above a score of 50,
indicating an average of “Neutral” responses on the entire measure. Importantly, no participant
indicated “Disagree” for all items on the PAID-EA, thus demonstrating that all participants
identified in some way with at least a few items on the PAID-EA.

Many items were particularly strongly endorsed by participants (see Table 2). The most
common concern for participants was Item 21: “I worry about the cost of diabetes” with 71.1%
of participants endorsing “Agree.” The other items where greater than 50% of participants
endorsed “Agree” are: Item 18: “I feel frustrated about interruptions from diabetes (during sleep,
work, school)” at 57.5%, Item 2: “I feel annoyed when people say something ignorant about
having diabetes” at 53% and Item 8: “I worry about having kids in the future because of my
diabetes” at 52.3%. Only one item was strongly negatively endorsed, with 51.6% of participants
responding “Disagree:” Item 7: “I worry that a new romantic partner will see my diabetes
devices or supplies.”

Demographic differences in DD

This sample included emerging adults who described their gender in a variety of ways;
there was a significant difference in PAID-EA scores when comparing those who identified as
female, male and another gender identity (F (2, 284) = 9.43, p <.001), where those who
identified as female (M = 61.4 + 16.1) were significantly different from males (M = 51.7 £ 20.7)
and those participants who endorsed another gender identity (M = 78.3 £ 6.8) were significantly
different than males. However, significant differences in PAID-EA scores were not noted

between those who endorsed another gender identity and female participants. Also, PAID-EA
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scores were significantly correlated with age (rho = -.12, p = .04) but not with age at diagnosis
(rho = .11, p = .07). Furthermore, there was no significant difference in PAID-EA scores
between those participants who identified as white or identified as another race (which included
participants who identified as both white and another race, 10.1% of the sample) (#(285) =-.56, p
=.58), as well as between emerging adults who identified as not being of Hispanic origin and
those who did (#(285) = -.24, p = .81).

Interestingly, there was no significant difference in PAID-EA scores between those
participants who had their own insurance, were on their parents’ insurance or were uninsured
(F(2,284)=2.83, p =.06). Additionally, when examining the median household income from
the United States Census data that corresponded to the zip code that the participant identified as
home, there was no significant difference in PAID-EA scores between income categories of
<$50,000, $50,001-75,000, $75,001-100,000 and >100,000 (F(3, 264) = .37, p = .78).

The participants who reported their lives were moderately or severely impacted by the
COVID-19 pandemic (65.5% of the sample) had significantly higher mean PAID-EA scores (M
=62.4 + 16.6) compared with those who were less impacted (M = 54.1 £ 18.2; #285)=3.9,p <
.001). Additionally, those participants who reported their mood was worse during the pandemic
(69.3% of the sample) had significantly higher mean PAID-EA scores (M = 63.5 £ 16.3)
compared with those participants reporting no change or an improvement in mood (M = 50.4 +
17.1; (285) = 6.2, p <.001).

Content Validity

Open-ended questions provided an additional opportunity for insight into the content

validity and functioning of the PAID-EA. Almost all participants (263, 91.6%) responded to at

least one of the open-ended questions; 212 participants responded to the question about which
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emotions related to living with diabetes were not included in the survey and over half of those
responses (50.9%) indicated that nothing was missed in the survey. A review of the remaining
responses identified many feelings or worries that were in fact included in the measure. Some
participants identified feelings or worries that were intentionally avoided in the development of
the items because there are other known, validated measures of the construct, such as disordered
eating behaviors, fear of hypoglycemia and anxiety. Additionally, the open-ended question about
the most important or significant feeling related to living with T1D supported the of content
validity for several items that also appeared to be particularly meaningful during the
psychometric validation process discussed here and in the prior Rasch analysis (Wentzell,
Vessey, Laffel, et al., 2020). These items included the worry about cost of diabetes, the worry
about the future (complications, having children) and how diabetes affects relationships with
others (romantic partners, friends). Taken together, the open-ended responses provided evidence
supporting the content validity of the PAID-EA from the stakeholders who live with these
emotions every day.
Discussion

Emerging adults with T1D negotiate the many transitions and challenges of emerging
adulthood within the context of life with T1D. In order to elucidate this experience, it is critical
to be able to accurately measure the emotional burden of living with T1D within this
developmental context. Findings from this study provide evidence supporting internal
consistency, reliability and demonstrate the PAID-EA is composed of one main factor. Construct
validity of the PAID-EA is supported by strong correlations with both the PAID and the CES-D,
as well as a significant, yet weaker, correlation with participant-reported A1C. Additionally, the

conceptual continuum of low to high DD identified in the prior Rasch analysis of the PAID-EA
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(Wentzell, Vessey, Laffel, et al., 2020) is also supported by the current findings, where easier to
endorse items speak to the irritations and frustrations of life with T1D, progressing to feelings of
burnout and isolation, then moving to burden that is reflected through relationships with others
which may impact the ability to complete the daily tasks of diabetes. It is also important to note
that the three items added to improve item targeting during the prior refinement of the measure
appeared to function well and reflected more difficult items as intended.

These findings also demonstrate that this age group experiences a clinically significant
amount of diabetes-specific emotional burden and depressive symptomology. Though further
research is needed, these results contribute to potentially clarifying the reasons why this age
group experiences worse diabetes-related outcomes. In fact, a recent international consensus
statement encouraged the measurement of DD in intervention studies designed to improve
outcomes in emerging adulthood for this exact reason (Byrne et al., 2017). Accordingly, as a
result of this study, the PAID-EA demonstrates potential to capture the emotional burden within
the developmental context and may be useful to help evaluate effectiveness of interventions in
this age group.

The PAID-EA includes many developmental stage-specific experiences, and, to our
knowledge, it is also the first measure to include an item addressing the financial burden of
living with diabetes in a measure of DD. Our findings demonstrate that this worry is substantial
for emerging adults living in the United States. Some psychometric approaches recommend
eliminating items that are skewed low or high to reduce floor or ceiling effects and possibly
improve internal consistency, however this approach may actually miss items that speak to very
important experiences. Reponses to open-ended questions revealed a colossal worry about the

cost of diabetes and emerging evidence suggests that this concern is substantial for emerging
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adults specifically (Blanchette et al., 2019; Blanchette et al., 2020). Interestingly, these findings
clarify that concern about cost may not be related to insurance coverage or financial resources, as
seen by the non-significant difference in PAID-EA scores between those that have their own
insurance, those on their parents’ insurance and those uninsured, as well as by the non-significant
difference among the median household income categories for the zip code identified as home.
Therefore, this worry may be independent of access to insurance or financial resources in
emerging adults. Further study is needed to clarify this finding, as insurance and the financial
burden of diabetes is particularly complex.

This study also revealed significant gender identity-based differences in PAID-EA
scores. Though this sample was largely female, others have noted that female emerging adults
may experience more severe DD than males (Lasaite, Dobrovolskiene, et al., 2016; Stahl-Pehe et
al., 2019) and this pattern has emerged in other populations as well (Forsander, Bogelund, Haas,
& Samuelsson, 2017; Perrin, Davies, Robertson, Snoek, & Khunti, 2017; Tanenbaum et al.,
2017). Importantly, this study described that emerging adults who gender identify in ways other
than male or female may experience worse DD. Gender identity-based differences in DD will be
important to clarify and consider when designing interventions to improve DD.

Though exploring intimacy and seeking a partner are major developmental milestones in
emerging adulthood (Arnett, 2000; Erikson, 1963), these findings suggest that this experience
may be highly specific to the individual, as indicated by the less consistent responses to the
worry about blood glucose during sex as well as less concern about romantic partners seeing
diabetes devices. This may be reflective of the wide age range of this sample, where some
participants are in college while some have started their careers, and some are still seeking a

partner while others are settled in a long term relationship. Recent research highlights how the
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type of relationship impacts the worry about diabetes during intimacy (Garza et al., 2020;
Pinhas-Hamiel et al., 2017). In future research, it will be important to tease out these differences
to further explain how T1D may influence intimacy during emerging adulthood with both new
and long-term partners.

It is becoming clear that the COVID-19 pandemic has had a substantial impact on many
young people. The results of this study suggest that emerging adults who describe a more
consequential impact of the pandemic or experienced a worsening of their mood during this time
also reported more DD. During this moment in history, young people have lived through the
COVID-19 pandemic, Black Lives Matter protests and a tumultuous Presidential election.
Though this study only captured the specific impact of the pandemic, this year has presented
many unanticipated life-altering challenges for emerging adults, potentially more so than other
age groups, and this experience may have altered their ability to cope with the negative emotions
related to life with T1D. This impact will need to be explored for many years to come. However,
these results begin to describe and demonstrate the consequences of this historical moment on
emerging adults’ emotional experience.

Despite attention to rigor, this study does have a few limitations. This study used a
convenience sample of emerging adults recruited through social media and electronic
communication. This sampling technique captured a sample of mostly white females with higher
socioeconomic status, with a majority using advanced diabetes technologies and with close to
target glycemic control based on reported A1C. Though the authors took an intentional approach
to outreach (i.e. reaching out to more black, indigenous, of color and gender diverse social media
influencers) and ultimately captured a sample with a moderate amount of diversity, until social

media is more inclusive and equitable, this sampling issue will persist. Future studies should
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focus on the recruitment of a more diverse sample, including emerging adults who gender
identify in ways other than male or female. Lastly, as this was an online survey, it was
impossible to calculate response rate and thus it cannot be assessed if respondents are different
than those who did not respond. Also, as an online survey, all demographic and clinical variables
were self-report with its inherent limitations.

These findings support the PAID-EA as a promising, reliable, valid and developmentally-
embedded measure of DD in emerging adults. Though the PAID-EA must be subjected to further
psychometric testing, including determining the ideal scoring strategy and clinically useful cut-
off point scores, the PAID-EA has the potential to advance the science of measurement of the
emotional burden of T1D for both clinical and research use. The PAID-EA could be used
clinically to help identify emerging adults who need additional support, to potentially improve
glycemic control, to reduce acute complications such as severe hypoglycemia and DKA and to
prevent the development or exacerbation of psychological issues such as depression and anxiety.
Additionally, the PAID-EA will be sensitive to the worries and frustrations that are specific to
emerging adulthood, which will allow this measure to be able to test for associations and
potentially begin to explain why emerging adults have worse outcomes than other age groups.
By clarifying these associations, interventions can be designed to reduce DD and change the

health trajectory of emerging adults living with T1D.
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Table 1.

Participant demographics (N = 287)

Mean = SD or % (Range)

Age (years)
Sex (% female)
Identify another way
Age at diagnosis (years)
Race (% white)
Identify as another race (can include white)
Hispanic origin
Median household income for home zip-code

Currently a Full-time student
Part-time student

Have own health insurance
On parents’ health insurance
Uninsured

Used insulin pump in last 30 days

Used continuous glucose monitor in last 30 days
Never check fingerstick blood glucose
because of continuous glucose monitor

Self-reported A1C (%)

COVID-19 impact on life (% moderate or severe)
COVID-19 impact on mood (% worse than before)

24 £ 3.6 (18-30)
78%
1%
113+ 6.1 (1-26)
93%
10.1%
10.8%
$77,020 + $31,136
($19,628 - $208, 212)

43.4%
7.3%

46.7%
51.9%
1.4%

77.9%
89.9%
58.9%

7.1+ 1.2 (4.9-11.4)

65.5%
69.3%
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Table 2.

Item difficulties and component loadings for the PAID-EA (N = 287)

Number Item content Mean + SD Component 1
1 Too much mental energy 25+1.3 .694
2 Annoyed about ignorant comments 3.3+£0.9 353
3 Tired of explaining 24+13 537
4 Other things in life get in the way 20=+1.3 S15
5 Judged by others 19+1.4 520
6 Alcohol and socializing 1.5+£1.5 539
7 Romantic partner & diabetes 1.3+1.5 446
8 Kids in the future 3.1+1.3 516
9 Blood sugar during sex 22+£1.5 272
10 Diabetes will get in the way of my life 23+1.4 .649
11 Must be perfect 26+1.3 478
12 Feel alone 1.8+1.5 594
13 Avoid doing diabetes around others 1.5+14 530
14 Failure when high A1C 3.1£1.1 488
15 Overwhelmed all by myself 24+ 14 674
16 Living alone 22+1.6 475
17 Don’t want to know when high 1.9+1.6 .509
18 Interruptions 34+£0.9 508
19 Complications 32+1.1 502

20 Lots of changes 32+1.1 .664
21 Cost of diabetes 3509 320
22 Low blood sugar 29+1.2 394
23 Too tired to take care 1.7+1.5 .636
24 Cannot take risks like friends 28+1.4 627
25 Try hard but it never works 21+14 713
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Figure 1. Scree plot of eigenvalues for the PAID-EA items, demonstrating the point of inflection
at the second component supporting a single-component solution.
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References for Chapter 4

(See Cumulative References)
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Chapter 5

Cumulative Discussion
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The overall question driving this program of research was: How do the challenges of
emerging adulthood inform our understanding of DD? Emerging adults with T1D navigate the
many normative milestones of this developmental stage within the day-to-day context of diabetes
management. Therefore, the overall purpose of this program of research was to develop and
validate a new measure of DD for use with emerging adults. To accomplish this purpose, three
specific aims were proposed. Each aim was addressed in a different manuscript; the work and its
explications progressed in a step-wise fashion to collectively form a single, cohesive body of
work. Taken together, this research (1) demonstrated that DD is prevalent and severe, yet
qualitative studies describe a complex and multifaceted emotional experience in emerging adults
with T1D, (2) presented a new measure of DD, entitled the Problem Areas in Diabetes—
Emerging Adult version (PAID-EA) that was reduced and refined using Rasch Analysis and (3)
presented a psychometric validation grounded in classical test theory of the PAID-EA and
explored associations with related constructs and demographic variables. This body of work
identified a critical gap in the existing literature and filled that gap through the development and
validation of a new measure for use with the emerging adult population. This final chapter of this
dissertation summarizes the findings from each of the three manuscripts within the context of
relevant literature, examines the overall strengths and limitations of this work, and discusses how
this work advances the science theoretically, methodologically and clinically.

To provide the reader with a brief overview, the study aims and key findings are

summarized in Table 1 below.
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Table 1.

Specific aims and findings

Overall Purpose: Explore how the challenges of emerging adulthood inform our
understanding of diabetes distress (DD).

Aim

Findings

Aim 1: Describe how
emerging adulthood
impacts DD through an
integrative review of both
quantitative and
qualitative studies

Aim 2: Develop, reduce
and refine a new
developmentally
appropriate measure of
DD in emerging adults
entitled the Problem Areas
in Diabetes- Emerging
Adult (PAID-EA).

Aim 3: Test and validate
the PAID-EA using
classical test theory and
assess associations with
related constructs.

In emerging adults, DD is highly prevalent, severe and
worse than in other age groups.

Qualitative studies revealed the emotional burden of T1D
i1s more complex and developmental stage specific than
may be captured in current measures.

Item reduction was conducted through iterative revisions
guided by evaluation of response category functioning,
measurement precision, redundancy, unidimensionality and
targeting.

The PAID-EA was reduced to 22-items and 3 items were
added to improve item targeting.

The reduced and refined PAID-EA fits the specifications of
the Rasch model.

The PAID-EA demonstrated good internal consistency and
reliability (Cronbach’s a = .89).

The PAID-EA was comprised of one component
accounting for 28.9% of the observed variance.

The PAID-EA demonstrated construct validity as it was
significantly correlated with known measures of similar
constructs as well as with A1C levels.

Participants that identify as female or another gender
identity and those that have been severely impacted by the
COVID-19 pandemic have significantly higher PAID-EA
scores.

However, there was no significant difference in PAID-EA
scores by race, ethnicity, type of insurance or median
household income.

Cumulative Discussion

The emotional burden of living with T1D during emerging adulthood is substantial.

Recent evidence reveals that DD is highly prevalent in emerging adults, where rates range from
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28% to over 60% (Downie et al., 2019; Lasaite, Ostrauskas, et al., 2016; Vallis et al., 2018). DD
also appears to be particularly severe during this developmental stage, with many reports
revealing a sample with a mean DD score above the clinical cut-off point for elevated DD
(Bakhach et al., 2019; Downie et al., 2019; Spaic et al., 2019; Tanenbaum et al., 2017; Vallis et
al., 2018; Zoffmann et al., 2015). Emerging adults also appear to have significantly more DD
than other age groups across the lifespan (Lasaite, Ostrauskas, et al., 2016; Tanenbaum et al.,
2017; Vallis et al., 2018). Similar to other age groups, elevated DD in emerging adults is also
correlated with both poor adherence to diabetes management tasks and worse glycemic control
(Downie et al., 2019; Stahl-Pehe et al., 2019).

Though this picture is cause for alarm, it remains important to examine these reports
within the context of measurement theory, as all of contemporary empiricism is undergirded by
the assumption that we can accurately measure the human response to health and illness. In order
to understand our world and develop new knowledge, we must be able to accurately and validly
measure it. There is recent evidence that inappropriate or inadequate assessment may occur when
using known, validated measures of DD developed for adults in an emerging adult population.
As discussed previously, Quinn et al.’s (2016) retrospective chart review study compared
elevated DD documented as a problem by the provider to DD identified by screening with the
Diabetes Distress Scale (DDS). The DDS screening was positive for clinically significant
distress for only two of the eight participants that had elevated DD on chart review. Thus, 75%
of the patients with provider identified DD were not captured through the DDS screening. These
findings contribute to growing evidence that the known measures of DD may not be sensitive

enough to DD during emerging adulthood.
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These findings are particularly impactful if one considers the developmental stage theory
of emerging adulthood (Arnett, 2000, 2015) that clarifies the unique social and emotional
challenges of this stage. This developmental context profoundly influences the emotional
experience of living with T1D. In fact, all 5 facets of the stage theory of emerging adulthood
impact the experience of DD, as seen in the conceptual map that was presented in Chapter 1 (See

Figure 1).

ociety, Culture and other Contextual Factors

Figure 1. Conceptual map of how developmental stage theory affects diabetes distress

So it follows that a measure of DD must include this context, just as other measures have
recognized the developmental stage specific experience of youth (Antisdel, 2000; Evans et al.,
2019; J. Markowitz et al., 2015) and their parents (J. Markowitz et al., 2012); adolescents
(Weissberg-Benchell & Antisdel-Lomaglio, 2011) and their parents (Evans et al., 2019); and
adults (Polonsky et al., 1995; Polonsky et al., 2005). Therefore, to accurately measure DD in

emerging adults, emotions and experiences specific to this developmental stage need to be



DIABETES DISTRESS IN EMERGING ADULTHOOD 110

included. The design and development of the Problem Areas in Diabetes—Emerging Adult
version (PAID-EA) took the entirety of this developmental context into consideration for
inclusion in the measure, as well as the common emotional experiences that exist throughout the
lifespan (See Appendix B for the PAID-EA in full).

Items in the PAID-EA were designed to reflect the major concerns identified within the
qualitative work discussed in Chapter 2, to follow the conceptual continuum from low to high
DD as described using Rasch analysis in Chapter 3, and then this continuum was confirmed and
reliability and validity was demonstrated using classical test theory approaches in Chapter 4. The
discussion that follows will integrate and synthesize these results by following the progression
from easier to endorse items that correspond to low DD to harder to endorse items that
correspond to high DD. This is the Rasch conceptual continuum, similar to a ladder, where the
emotional burden is additive and contributes to escalating DD. As a person’s level of DD
increases (person ability), the probability of being more likely to agree to that particular item
goes up. Additionally, as items become indicative of more severe DD (item difficulty), the
probability of disagreeing with that item goes up. The PAID-EA was intentionally designed to
capture this continuum from low DD to high DD. Furthermore, the classical test theory
validation results support the conceptual continuum identified in the Rasch analysis, so Table 2
depicts the parallels between these two analyses to organize and unify this body of work.

To further clarify, Table 2 displays the classical test theory item difficulty results, as
evidenced by the item means and standard deviations. Items have been reordered from easy to
endorse (high item mean at the bottom of the table) to hard to endorse (low item mean at the top

of the table), directly next to the conceptual continuum results from the Rasch analysis. Of note,
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the variable map is not displayed here as the items were renumbered in the refined 25-item
PAID-EA.

Table 2.

Item difficulty from classical test theory analysis compared to Rasch analysis continuum

Classical test theory item difficulties Rasch continuum
Number | Item content Mean + SD
7 Romantic partner & diabetes 1.3+1.5 Escalating effect on
13 Avoid doing diabetes around others 1.5+1.4 self-care
6 Alcohol and socializing 1.5+1.5
23% Too tired to take care 1.7+1.5
12 Feel alone 1.8+ 1.5
5 Judged by others 1.9+14 Other reflected
17* Don’t want to know when high 1.9+1.6 burden
4* Other things in life get in the way 20+1.3
25 Try hard but it never works 21+14
9 Blood sugar during sex 22+1.5
16 Living alone 22+1.6
Diabetes will get in the way of m
10 e : YU 23514 ] o helmed
3 Tired of explaining 24+1.3
15 Overwhelmed all by myself 24+14
1 Too much mental energy 25+1.3
11 Must be perfect 26+1.3
24 Cannot take risks like friends 28+14
22 Low blood sugar 29+£1.2 Worry
14 Failure when high A1C 3.1+1.1
8 Kids in the future 3.1+1.3
19 Complications 32+1.1
20 Lots of changes 32+1.1
2 Annoyed about ignorant comments 33+£0.9 Frustration
18 Interruptions 34+0.9
21 Cost of diabetes 35+09
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As seen in the above table, the classical test theory validation results correspond nearly
exactly with the Rasch results. Additionally, the 3 items added to improve item targeting in the

cesk

Rasch conceptual continuum (Item 4, 17 and 23, identified by above) are in fact more
difficult to endorse items, as intended. It is important to explore this body of work and address
specific items within the context of the literature on the emotional burden with T1D in emerging
adults. Of note, this discussion will focus on items that are representative of the themes
contained within the conceptual continuum and this exploration will not undertake every item in
the measure.

One of the most easily endorsed item in both analyses addresses the worry about the cost
of diabetes (Item 21: I worry about the cost of diabetes). Recent evidence clarifies that
contemporary American emerging adults carry an overwhelming worry about the financial
burden of living with T1D (Abdoli et al., 2017; Blanchette et al., 2019; Blanchette et al., 2020;
Ersig, 2019). Emerging adults are navigating life with diabetes while trying to become
financially independent and, for the first time, are utilizing the healthcare system entirely on their
own. This experience, combined with the reality of other costs of living, can be particularly
daunting during this developmental stage. Notably, the PAID-EA is the first measure of DD that
includes an item about the financial burden of life with diabetes. Furthermore, the thematic
review of the open-ended questions confirmed that this worry was substantial as many
participants identified the cost of diabetes as the biggest worry in all of the questions on the
survey. This body of work also begins to clarify that this concern about cost may not be related
to insurance coverage or financial resources, as seen by the non-significant difference in PAID-
EA scores by type of insurance (carried their own, were on their parents’ or uninsured) or by

estimated median household income. Therefore, in emerging adults, this worry may in fact be
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independent of access to insurance or financial resources and warrants further exploration as an
easily endorsed item. It will be important to further clarify this worry across the heavily disparate
insurance coverage among both private and public plans.

Additionally, items that addressed general frustrations with diabetes were relatively easy
to endorse (Item 2: I feel annoyed when people say something ignorant about having diabetes).
Though minor irritations about obtuse comments are likely common across the age span, within
the developmental stage of emerging adulthood, these frustrations may be especially challenging
as the work of diabetes is often experienced through the lens of others during this stage (Abdoli
et al., 2017; Calamaro et al., 2018; Carlsund & Soderberg, 2019; Clausi & Schneider, 2017;
Jeong et al., 2018; B. Markowitz et al., 2019; Ramchandani et al., 2019; Sanders et al., 2018;
Saylor et al., 2019). Though other measures of DD include items that address uncomfortable
social situations, the PAID-EA is more direct in asking about the stigma that emerging adults
encounter in social contexts and the frustration with false perceptions about diabetes. The burden
of stigma (the experience of negative feelings, including rejection or blame) reflects the
emotional work that is related to other’s perceptions. This frustration is particularly relevant to
emerging adults, as identity continues to be relational and connections to others are a priority
during this developmental stage

Emerging adulthood is also characterized by worry resulting from more explicit thinking
about future health as the invincibility of adolescence fades (Item 19: I worry about diabetes
complications) and this worry can become more substantial as young people begin to think about
starting a family in the future (Item 8: I worry about having kids in the future because of my
diabetes) (Abdoli et al., 2017; Calamaro et al., 2018; Ersig, 2019; Fredette et al., 2016).

Although worries about the future can occur at any age, the transition to emerging adulthood
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from adolescence marks the loss of invulnerability and a more attendant awareness of mortality.
Within this developmental context, increasing DD is experienced as increasing worry, mirroring
the increasing difficulty of these items.

Emerging adults can feel overwhelmed with diabetes during the many transitions of this
life stage, such as moving, starting a career and especially as they take on more responsibility for
their own health (Item 15: I feel overwhelmed about having to do diabetes all by myself) (Balfe
et al., 2013; Jeong et al., 2018; B. Markowitz et al., 2019). Emerging adults can experience the
management of diabetes as being overwhelming, tiresome and as work that “just adds a really
extra thick layer to everything” (p. 76) (Saylor et al., 2019). The burden and associated feelings
of burnout are unique to the emerging adults’ developmental stage, where their experiences
occur within the midst of a substantial amount of transition and uncertainty, leading emerging
adults to feel overwhelmed as a result of embracing this new independence and self-reliance.

Higher levels of DD can have repercussions on emerging adults’ relationships with
others. Relationships, with friends and romantic partners, are a significant developmental
milestone during this life stage (Arnett, 2000; Erikson, 1963). Worries around T1D within
normative risk-taking experimentation can impair socialization with peers (Item 6: I worry about
being able to socialize because of how alcohol affects my blood sugar) (Carlsund & Soderberg,
2019; Ramchandani et al., 2019; Saylor et al., 2019). As emerging adults explore intimacy with
new partners and develop long-term partnerships, diabetes can affect these relationships (Item 9:
I worry that my blood sugar will go low or high during sex) (Carlsund & Soderberg, 2019;
Ramchandani et al., 2019; Saylor et al., 2019). These items are considered hard to endorse as

they correspond to high levels of DD. Specifically, these items address how the escalating
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emotional burden of T1D affects the cultivation of both social and intimate relationships during
this developmental stage.

As DD becomes more severe, the negative emotional burden of T1D reduces motivation
and self-efficacy to complete the multiple daily management tasks of diabetes (Item 13: I avoid
doing diabetes management tasks when other people are around) (Clausi & Schneider, 2017,
Jeong et al., 2018; B. Markowitz et al., 2019). These items are among the hardest to endorse as
they reflect how the emotional burden associated with T1D gets in the way of completing
diabetes tasks. It is hypothesized that this barrier is the reason for the association between
elevated DD and poor adherence to diabetes management tasks and worse glycemic control
(Skinner et al., 2019). In sum, the most difficult to endorse items that correspond to the highest
levels of DD and address DD’s escalating effect on emerging adult’s ability to complete the tasks
of self-care.

It remains important to note that all of the aforementioned worries, fears and emotions
that reside within this developmental stage are not included in any of the current, validated
measures. Notably, the PAID-EA also captures emotions and experiences that are likely common
across the life span, such as perfectionism, feeling like a failure and fear of hypoglycemia.
However, the evidence shows that even when there are common experiences across all life
stages, there are also very specific experiences and burdens that occur only during this unique
developmental stage (Balfe et al., 2013). In order to measure the full experience of DD during
this time, we have to capture these developmental stage specific issues as well, in the same way
other measures capture the unique experiences specific to youths, adolescents and adults.

Finally, these studies provide strong evidence supporting the PAID-EA as a

psychometrically sound measure. Through Rasch analysis, the PAID-EA has been shown to be a
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developmentally-embedded measure of DD that fits the Rasch model, confirms the conceptual
continuum distinguishing between low and high DD and has measurement precision and
unidimensionality. The result was a 25-item measure. Using methods grounded in classical test
theory, the PAID-EA was confirmed to be psychometrically sound, with excellent internal
consistency, reliability and a structure comprised of one main factor. Additionally, evidence
supporting construct validity was contributed by significant correlations with both the original
PAID and the Center for Epidemiologic Study-Depression survey (CES-D), as well as with
higher A1C levels.

Strengths and Limitations

This body of work demonstrates that the PAID-EA has great potential as a reliable, valid
measure of DD in emerging adults. The PAID-EA has been subjected to review and validation
using two very different rigorous approaches, both Rasch analysis and classical test theory based
analysis. It is rare that a new measure is subjected to both approaches during refinement and
validation; in fact, no other measure of DD has been subjected to psychometric validation
grounded in both item response theory (Rasch analysis) and classical test theory. Thus, the
superior rigor of this dual approach supports the precision, consistency and validity of the PAID-
EA.

The PAID-EA is the first measure of the developmentally specific experience of DD in
emerging adults. Though researchers have long recognized the developmental context of youth,
adolescents and adult’s experience of DD, emerging adulthood has not been seen as different or
unique (Wentzell, Vessey, & Laffel, 2020). The PAID-EA was developed following a thorough
review of the literature as well as in consultation with expert clinicians, and most importantly,

from insight directly from emerging adults living with T1D. The PAID-EA addresses a number
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of very specific experiences of emerging adulthood, including navigating relationships and
transitions. The PAID-EA is the first measure of DD that addresses the worry associated with the
financial strain of diabetes, which is particularly pertinent for emerging adults that are just
beginning to gain their financial footing.

Also, as identified in the Rasch analysis, the language and word choice used in measures,
as well as diabetes in general, can be influential (Dickinson, 2018; Dickinson et al., 2017). As
diabetes technology and treatment modalities evolve and improve, there is a particular need to
address the terminology used in measures. In the Rasch analysis described in Chapter 3, it was
clear that an item that included the phrase “check a blood sugar” was unclear to emerging adults
that wore CGMs and did not check fingersticks. Notably, even one item lacking clarity can
adversely affect the measure and potentially alter the ability to test associations with other
variables. Language is critical and must be both inclusive and flexible. Therefore, the refined
PAID-EA simply refers to knowing the value of a blood sugar, expanding the application to
fingersticks, CGM data and likely any future technology to maintain the relevance of the

language in the PAID-EA for many years to come.

Despite attention to rigor, this body of work has a few limitations. The primary limitation
of this research is the use of social media as a recruitment tool for both phases of this body of
work, which has the potential to contribute to a restricted sample. As a result, the sample is
limited to participants who have social media accounts and engage with content specific to
diabetes online. Even though social media is often a source of support and camaraderie for
people living with T1D (Litchman et al., 2020; Oser et al., 2020; Tenderich, Tenderich, Barton,
& Richards, 2019; Warshaw et al., 2019) and 90% of emerging adults use at least one social

media site (Pew Research Center, 2019), not all people engage with diabetes or health-related



DIABETES DISTRESS IN EMERGING ADULTHOOD 118

content on social media (Fergie, Hunt, & Hilton, 2016). Additionally, social media platforms
sometimes have unequal gender distributions in their users (Pew Research Center, 2019), an
issue that became evident through a majority of female participants in the two data collections
discussed here. Even though recruitment through social media may have contributed to this
inequity, others have also reported difficulty recruiting young men for studies on the emotional
burden of T1D in emerging adults (Balfe et al., 2013; Cabassa, Hansen, Palinkas, & Ell, 2008).
Of note, the original validation of the PAID was conducted with only female participants

(Polonsky et al., 1995).

Additionally, as this research utilized social media influencers to recruit participants, it is
critical to point out that influencers may not be representative of a given population because they
tend to be heteronormative and relatively able-bodied. To mitigate this sampling issue, an
intentional approach to outreach was undertaken (i.e. reaching out to more influencers that
identified as black, indigenous, of color and gender diverse), however until the influencer space
is more diverse, inclusive and equitable, this issue will remain. Finally, since this research used
an anonymous, online survey, it was impossible to calculate response rate and thus it cannot be
assessed if respondents are different than those who did not respond. Also, as an online survey,
all demographic and clinical variables were self-report with its inherent limitations.

The current cultural moment in history has the potential to dramatically impact all
clinical studies conducted during this time period. During recruitment for this body of research,
emerging adults experienced not only the COVID-19 pandemic, but also Black Lives Matter
protests and a tumultuous Presidential election. Emerging adults may be particularly susceptible
to the emotional impact of these experiences (Bort & Aleah, 2020; Fry, Passel, & Cohn, 2020;

Sherman, 2020). In an attempt to explore this effect during the most recent recruitment wave,
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two quantitative questions and two open-ended questions asked about the impact of the COVID-
19 pandemic on the participant’s life, mood and life with T1D specifically. However, this
cultural moment is likely much more complex than simply life during the pandemic and its
effects on emerging adults may not be able to be completely described for years to come. Finally,
even though these historical moments may influence each participant in different ways, all
participants lived through these events as a common and shared experience.
Advancing the Science

Theory

It is important to reflect on the foundations of the nursing discipline to clarify and
illustrate how describing the emotional burden of T1D advances nursing knowledge. It should be
recalled that contemporary empiricism is undergirded by the assumption that we can accurately
measure the human response to health and illness (Weiss, 1995). In order to understand our
world and develop new knowledge, we must be able to measure it. Moreover, it is the drive
towards improving practice that makes measurement a valuable and worthy research pursuit
(Donaldson & Crowley, 1978). Describing an emotional phenomenon is the first step. Only after
that, associations with other clinical observations can be explored and allow for clarification of
the phenomenon. Then, once the phenomenon is fully described, a clinical intervention can be
developed to impact future health outcomes. The foundation of this entire process is the need to
measure accurately, without bias and with minimal error (Dillman, Smyth, & Christian, 2014), as
well as with the confidence that the construct being measured is in fact the construct that was

intended to be measured (Creswell & Creswell, 2018).

Yet, to influence health outcomes, it is important to recognize that the world of nursing

practice is complex and empirics alone may be inadequate at times (Chinn & Kramer, 2008).
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Nursing’s unique and multifaceted perspective remains essential despite a cultural push towards
only empirical knowing being valuable (Fawcett, Watson, Neuman, & Hinton, 2001). In fact,
nursing knowledge that uses all the ways of knowing to describe our world and impact practice is
what defines our nursing identity as a discipline (Chinn & Kramer, 2008) with the unifying goal
of facilitating humanization (G. D. Willis, Grace, & Roy, 2008) especially in populations that are
understudied or disadvantaged (Grace & Perry, 2013; Grace & Willis, 2012). Emerging adults
have long been ignored as a distinct developmental stage. So, by creating a measure to describe
emerging adults’ experience of the emotional burden of living with T1D, knowledge is
developed that will continue to advance nursing in a way that is in line with its unique

knowledge and disciplinary identity.

Furthermore, this body of work contributes to advancing the stage theory of emerging
adulthood, as it demonstrates that the experience of DD during this stage is different and filled
with unique experiences of diabetes that are specific to this stage alone. It is important to note
that emerging adults have traditionally been excluded from stage theory. Effectively, the
meaningful years of emerging adulthood have been lost in between the division of pediatric and
adult healthcare and research (Tanner, 2006). For many years, emerging adults with T1D have
been combined with older adults in research studies, potentially obscuring the distinct
challenges, developmentally, socially and emotionally, experienced by this age group when
managing diabetes (Weissberg-Benchell et al., 2007). Therefore, recognizing the differences in
this developmental stage and designing a measure to capture this experience will contribute to
the advancement of the stage theory of emerging adulthood.

Methodology
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Though Rasch analysis is often not used in clinical research arenas, it is a very
appropriate and valuable analytic approach, especially when assessing a construct that exists on a
continuum where certain thoughts or behaviors can indicate low levels of DD and other specific
thoughts or behaviors can indicate high levels of DD. Rasch analysis is an item response theory
model that parallels a clinician’s diagnostic approach and provides valuable insight into the
assessment of the emotional burden of living with T1D as an emerging adult. By utilizing Rasch
analysis, this study used an innovative approach to revise the PAID-EA to capture the experience
of DD in emerging adults. Notably, Rasch analysis is often viewed as supplemental to classical
test theory approaches. Instead, in this body of work, Rasch analysis was the first step in
reduction and refinement. By focusing on individual respondents (person ability) and specific
items (item difficulty) the Rasch model allowed for a very targeted examination of the PAID-EA
through an iterative process to consider items for removal or refinement. This body of work
contributes to the Rasch measurement literature by continuing to expand the use of this analytic
approach into the clinical sphere.

Furthermore, this body of research used innovative methods to recruit a hard-to-reach
population. Emerging adults with T1D have long been recognized as a group that is hard to
recruit and retain for clinical research studies (Clarke et al., 2018; Galea & Tracy, 2007; Hanna
et al., 2014). In particular, young men have been identified by other researchers as an extra
challenging population to recruit for research on emotions (Choi et al., 2017; Ellis et al., 2012;
Ellis et al., 2013). Though this body of work encountered many of these challenges when
recruiting using social media, this research contributes to the awareness of how social media
platforms can open up global avenues across age groups to target populations that have been

historically challenging to recruit for research. The use of social media influencers in the
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diabetes online community as partners and broadcasters to recruit others is a particularly
innovative approach to access this hard-to-reach population (Wentzell, Walker, Hughes, &
Vessey, 2021).

Clinical Implications

This program of research has the potential to inform the understanding of the emotional
burden of living with T1D as an emerging adult by being able to measure it, within this
developmental context, for the first time. If the developmentally embedded emotional work of
living with T1D during emerging adulthood is not measured accurately, there remains little hope
of understanding why this age group experiences worse outcomes than other age groups. Thus, it
is critical to be able to accurately capture and describe the emotional work of T1D during
emerging adulthood first so that clinicians and researchers can proceed to the next crucial step of
improving outcomes.

Additionally, reliable and valid measurement is critical in the continually evolving
healthcare marketplace. One of the Affordable Care Act’s primary goals was to improve the
quality of healthcare by beginning to transition from a reimbursement model that compensates
for quantity to a model that compensates for quality of care (Goudreau & Smolenski, 2018;
Mason, Gardner, Outlaw, & O'Grady, 2016). This shift from fee-for-service structure to payment
for comprehensive patient-centered care requires patient reported outcome measures (PROM)
that can accurately assess the quality of care. Though the defined quality outcomes vary by care
type and, at the moment, most PROM is limited to measures of patient satisfaction, this emphasis
on measurement sets the stage for the use of a more diverse as well as disease-specific sets of
PROM to be tied to reimbursement. Therefore, reliable and valid measures are critical to the

future of healthcare, and even more specifically, if we cannot measure the emotional burden of
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living with T1D as an emerging adult, we cannot accurately capture the full complexity of the
quality clinical care that is provided.

In addition, this program of research highlights the need for clinicians, research,
administrators and policy makers to recognize emerging adulthood as a distinct developmental
stage to be able to provide quality care for those often lost in between the pediatric and adult
world (Anderson & Wolpert, 2004; Hanna et al., 2014). There has been extensive research on the
transition from pediatric diabetes care to adult diabetes care with little consensus on how exactly
to navigate it successfully (Saylor et al., 2015; Schultz & Smaldone, 2017). Yet adopting a
developmental perspective that transcends the schism between pediatric and adult healthcare
helps ground emerging adults in a healthcare home that understands them and is a vital way to
increase access (Kullgren et al., 2012; Wagner et al., 2015). So, by designing a measure of DD in
emerging adults, the goal is to change the clinical conversation to highlight and prioritize the
developmentally embedded emotional burden of T1D to influence current diabetes management
both today and in the future.

Future Research

It will remain important to further confirm the validity of the PAID-EA after the tumult
of 2020, as well as with a more gender equivalent population, potentially using an in-person
recruitment strategy to avoid the limitations of social media. Any new measure requires testing
and re-testing to confirm validity with the passage of time, but it will be critical to continue
evaluation to further understand the impact of this historical context. As a next step, additional
research is needed to identify the ideal scoring approach and to develop clinically useful

threshold scores to facilitate use in guiding clinical care. Then the PAID-EA can be tested for
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responsiveness and ultimately be used to assess the impact of interventions designed to improve
diabetes outcomes in emerging adulthood.
Conclusion
This body of research demonstrates that the PAID-EA holds great promise as a reliable,
valid and developmentally embedded measure of DD in emerging adults. The PAID-EA will
advance the science of measurement of the emotional burden of T1D for both clinical and

research use to contribute to changing the health trajectory of emerging adults with T1D.
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Appendix A
PAID-EA 25-item measure
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As a young adult, living with diabetes can be difficult. Listed below are emotions, worries and feelings that some
young adults with diabetes may experience.
Please think about your recent emotions and the burden of living with diabetes now and during the past
week.
Please choose one answer that best describes how much you disagree or agree with each statement.

Somewhat
Disagree Neutral Somewhat

Disagree
(0) 0 ()  Agree(3)

Agree (4)

| feel that diabetes is taking up too much of
my mental energy every day. (1)

| feel annoyed when people say something
ignorant about having diabetes. (2)

I am tired of having to explain diabetes to
others. (3)

| have other things in my life that keep me
from managing my diabetes. (4)

| feel judged by others because | have
diabetes. (5)

| worry about being able to socialize
because of how alcohol affects my blood
sugar. (6)

| worry that a new romantic partner will see
my diabetes devices or supplies. (7)

| worry about having kids in the future
because of my diabetes. (8)

| worry that my blood sugar will go low or
high during sex. (9)

| worry that diabetes will get in the way of
what | want to do with my life. (10)

| feel that | must be perfect in my diabetes
management. (11)

| feel alone with diabetes. (12)

| avoid doing diabetes management tasks
when other people are around. (13)
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| feel like a failure when | have a high Alc.
(14)

| feel overwhelmed about having to do
diabetes all by myself. (15)

| worry about living alone because | have
diabetes. (16)

| don’t want to know my blood sugar when
it is high. (17)

| feel frustrated about interruptions from
diabetes (during sleep, work, school). (18)

| worry about diabetes complications. (19)

I don't know how to make diabetes a
priority when | have a lot of changes in my
life. (20)

| worry about the cost of diabetes. (21)

| worry about having a low blood sugar. (22)

| am too tired of having diabetes to take
care of it. (23)

| feel like | cannot take as many risks as my
friends. (24)

| feel like | am trying my hardest to take
care of diabetes, but it never works. (25)

Tentative metric to score the PAID-EA:

Sum responses for all items for a range of 0 to 100. Higher score indicates more diabetes

distress.
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