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Abstract: Type 1 diabetes has traditionally been studied as a chronic illness of childhood. However,
young adulthood is a critical time for the development and integration of lifelong diabetes manage-
ment skills, and research is starting to identify unique challenges faced by youth with diabetes as they
age into adulthood. Most young adults experience multiple transitions during this unstable develop-
mental period, including changes in lifestyle (e.g., education, occupation, living situation), changes in
health care, and shifting relationships with family members, friends, and intimate others. Young adults
with type 1 diabetes must navigate these transitions while also assuming increasing responsibility for
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their diabetes care and overall health. Despite these critical health and psychosocial concerns, there is a notable lack of
evidence-based clinical services and supports for young adults with type 1 diabetes. We review relevant evolving con-
cerns for young adults with type 1 diabetes, including lifestyle considerations, health care transitions, psychosocial needs,
and changes in supportive networks, and how type 1 diabetes impacts and is impacted by these key developmental consid-
erations. Specific avenues for intervention and future research are offered.
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1. INTRODUCTION

Current estimates suggest that up to 3 million youth and
adults in the United States are living with type 1 diabetes.
Although primarily thought of as a disease of childhood,
adults represent 85% of the total population with type 1 dia-
betes [1]. The vast majority of research addresses the needs
of youth and has failed to focus on or follow youth into
adulthood. As this review will highlight, management of
type 1 diabetes in young adulthood brings a unique set of
challenges and considerations that require further study.

Young adulthood represents a critical period of risk for
those with type 1 diabetes. Only 17% of early young adults
(ages 18-25) and 30% of late young adults (ages 26-30) with
type 1 diabetes meet current recommendations for glycemic
control (i.e. HbAlc <7.0%) [2]. Longitudinal studies suggest
that up to 50% of young adults with type 1 diabetes develop
diabetes-related complications in their 20s [3], including
retinopathy, neuropathy, and hypertension. Young adults
with type 1 diabetes are also at disproportionate risk for
overweight or obesity, which poses additional health risks
[4-6]. Women generally report a higher rate of complications
than men [7]. Young adults with type 1 diabetes, particularly
those diagnosed in early childhood and with a history of sig-
nificant hypoglycemia or hyperglycemia, are at a slightly
increased risk for difficulties with working memory and at-
tention [8]. Risks during this period are magnified by incon-
sistent engagement with the health care system. Young
adults are less likely than any other age group to maintain a
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usual source of medical care [9]; this problem is likely exac-
erbated by the need for young adults to transfer from pediat-
ric to adult medical care systems. Relatively high rates of
emergency department use among young adults with and
without chronic illness suggest decreased engagement in
preventive care and increased engagement in risky behaviors
that may negatively impact health [10-12]. It is important to
systematically identify risk and protective factors and evalu-
ate spheres of influence for young adults with type 1 diabetes
in order to develop targeted services, interventions, and sup-
ports that can be executed during young adulthood.

The goal of this review is to highlight the unique consid-
erations associated with managing type 1 diabetes during
young adulthood. For the purposes of this review, young
adults are defined as adults between the ages of 18- 30 to
capture Arnett’s developmental period of emerging adult-
hood, defined as the late teens through the 20s, and to best
align with the 2011 Position Statement from the American
Diabetes Association on Diabetes Care for Emerging Adults
[13-15]. We reviewed current literature, focusing on the
most recent 5 years (2009-2014) when possible, to identify
normative developmental challenges associated with young
adulthood and the impact of type 1 diabetes on these key
areas of growth and change. The review will broadly focus
on: 1) developmental challenges, including lifestyle consid-
erations; 2) health care system challenges, including transi-
tion to adult care and care continuity; 3) evolving psychoso-
cial concerns, including identity development, depression,
stress, and risky behaviors; and 4) roles of supportive net-
works, including parents, peers, and intimate others. Areas
for future research and implications for intervention will be
discussed.

© 2015 Bentham Science Publishers
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2. YOUNG ADULTHOOD AND LIFESTYLE CON-
SIDERATIONS

Young adulthood is a critical period for health and well-
being [16]. Arnett refers to the early period of young adult-
hood as “emerging” from adolescence into adulthood to bet-
ter recognize the instability inherent in early adulthood [15].
Young adults are faced with multiple opportunities for
growth, exploration, and change. During this stage, many
young adults move away from the family home, assume fi-
nancial independence from parents and guardians, enter into
the workforce, and seek intimate relationships with romantic
partners [14]. These milestones may be achieved close to
home or far flung from prior sources of support or anywhere
in between. There is a large — and growing — literature on the
many transitions that occur across young adulthood, and
there are limited data to suggest that young adults with dia-
betes are likely to experience similar challenges in addition
to coping with management of a chronic disease. It is essen-
tial that young adults meet developmental milestones associ-
ated with adulthood and disease management to initiate a
life-long trajectory of health and well-being [17]. We briefly
highlight key developmental tasks of young adulthood that
may influence, and be influenced by, diabetes management,
including education, living situation, and employment.

2.1. Education

Many students enter higher education after graduating
from high school, and there are likely dozens of students
with type 1 diabetes on most college campuses. Typical col-
lege challenges for all students include managing new
schedules and inconsistent routines, changes in diet and
physical activity, evolving relationships with peers and par-
ents, and peer pressure to engage in risky behaviors such as
using alcohol [18-20]. However, these challenges may be of
greater consequence for students with diabetes, and students
often report difficulty adapting diabetes management rou-
tines on a college campus [18]. Lack of access to healthy
foods and decreased physical activity can worsen glycemic
control, and inconsistent scheduling can disrupt routines for
blood glucose monitoring and insulin administration. Stu-
dents may also lack support for medical management of dia-
betes on campus, as recent survey results suggest that only
51% of four year universities in the U.S. reporting having the
resources for diabetes care [21]. The recent increase of tar-
geted supports on campus, such as the resources available
through the College Diabetes Network and other advocacy
groups, may promote adjustment and adaptation in students
with type 1 diabetes.

Less research has evaluated the impact of diabetes on at-
tendance and achievement in higher education, and findings
are mixed. Some research suggests that students with diabe-
tes have relatively lower completion rates as compared to
peers and achieve slightly lower final grades, particularly if
diagnosed at a very early age [22-24]. A recent study using
data from the National Longitudinal Study of Adolescent
Health found that young adults with diabetes were 6% more
likely to drop out of high school and, after controlling for
related factors, completed .25 fewer years of schooling than
healthy peers; however, the authors did not distinguish be-
tween type 1 or type 2 diabetes [25]. When examining sam-
ples of young adults with type 1 diabetes only, Jacobson et
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al. [26] found similar rates of high school graduation and
post-high school education when comparing those with dia-
betes to a comparison group. Palladino ef al. compared the
life courses pursued after high school by early young adults
and also found that those with type 1 diabetes were equally
likely to attend college as those without type 1 diabetes [27].
Thus, it appears that young adults pursue higher education at
similar rates, but more nuanced research evaluating the day-
to-day impact of type 1 diabetes management on attendance
and achievement is needed.

2.2. Living Situation

Diabetes status may influence decisions about timing and
process of moving out of the family home; however, recent
research suggests that diabetes does not influence living
situation [27, 28]. Increasing young adults’ confidence in
their abilities to manage diabetes and gradually shifting re-
sponsibility for diabetes management from family-based
management to primarily individual management are impor-
tant considerations when preparing for independent living
situations [28, 29]. Living situation may also influence or
hasten transition to adult medical care, and young adults
must quickly engage in local health services for diabetes care
when they move to a new location [30, 31].

2.3. Employment

Type 1 diabetes should not preclude young adults from
pursuing most careers, with the exception of participating in
some branches of the U.S. military and serving as a commer-
cial airline pilot. In fact, young adults with type 1 diabetes
may have increased pressure to secure full-time employment
to maintain health insurance for ongoing medical care for
chronic illness [32]. Palladino and colleagues found that
young adults with type 1 diabetes were equally likely to be
employed as young adults without diabetes [27]. In compari-
son, one international population-based study found lower
rates of employment, higher use of sick leave, and increased
participation in disability programs at age 29 for young
adults with type 1 diabetes [23]. As a group, young adults
with diabetes report slightly lower earnings than peers [25],
though the reason for this discrepancy is not well defined.

Young adults with type 1 diabetes report a number of
normative challenges associated with employment, including
fitting diabetes management in to inconsistent schedules,
coping with work-related time pressures, and securing pri-
vacy for completion of diabetes-related tasks and storage
space for diabetes-related supplies [30, 33, 34]. However, the
very limited research available suggests that diabetes is
likely just one small factor when evaluating pursuit of em-
ployment and overall job satisfaction. Increased awareness
of type 1 diabetes demands can improve workplaces for all,
and recent shifts in employer cultures to promote employee
wellness and health may also benefit young adults with type
1 diabetes.

3. TRANSITION TO ADULT HEALTH CARE

As young adults experience changes in education, living
situation, occupation, and health insurance status, it is likely
that they need to establish new medical care that better meets
their developmental needs. Young adults typically leave the
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pediatric health care system in their late teens to early 20s
and transfer their medical care into the adult health care sys-
tem. Continuity of medical care is essential for appropriate
disease management and, as such, a number of recent re-
views have focused on the challenges of transitioning to
adult diabetes care [35-38]. In 2011, the American Diabetes
Association released a position statement highlighting the
specialized needs of young adults during this transition [13].
This position statement offered many important suggestions
to optimize care of young adults with type 1 diabetes, includ-
ing: preparing for adult medical care at least one year prior to
transfer, if not sooner; promoting appropriate assumption of
independent diabetes care responsibilities in adolescence and
young adulthood; assisting young adults with compiling a
comprehensive written medical history to bring to adult care
providers; increasing young adults’ knowledge about the
adult health care system; facilitating referrals to adult medi-
cal care; and recognizing the challenges associated with dia-
betes care in young adults, including gaps in medical care,
competing lifestyle and psychosocial concerns, and risky
behaviors such as disordered eating and poor adherence to
prescribed medical regimens [13]. As the topic of transition
to adult medical care has been extensively reviewed, a com-
prehensive discussion of transition-related issues is beyond
the scope of this article. Rather, we will focus on factors in
young adulthood that may influence health care transition-
related outcomes.

Young adults with type 1 diabetes may be cared for in a
variety of settings, including pediatric specialty clinics, adult
specialty clinics, primary care, family medicine, or in tar-
geted young adult clinics with providers who have joint ado-
lescent/adult medical training (e.g. Med-Peds trained endo-
crinologists), though the latter is less common [31, 39, 40].
The majority of youth transfer to an adult medical care pro-
vider between ages 18-22, with a median age of 19.5 - 20
years [41, 42]. More than 25% of young adults report a sig-
nificant gap in medical care (>6 months) during the transi-
tion to adult medical care [31, 43]. Gaps in medical care in
young adulthood may be related to psychosocial concerns
such as stressful life circumstances or competing life priori-
ties, health care system issues such as inadequate health in-
surance and difficulty getting appointments, or lack of prepa-
ration for adult medical care [11, 44]. A recent study by Gar-
vey and colleagues surveyed 258 young adults who had
transferred to adult care and found that young adults who
identified at least one significant barrier to transition to adult
care experienced a nearly 5-fold increase in risk for gaps in
medical care [44]. Another study by Garvey and colleagues
surveyed 65 young adults with type 1 diabetes and found that
seeing a general practitioner for routine diabetes care rather
than an adult endocrinologist was associated with less fre-
quent diabetes care visits [31]. Consistent engagement in
diabetes care across young adulthood is an important com-
ponent of self-care and providing specific referrals for adult
endocrinology may decrease gaps in care.

Research is not conclusive on the influence of transition
to adult medical care on glycemic control. A review by Ly-
ons, Becker, and Helgeson suggests that young adults main-
tain stable or even improved glycemic control after the trans-
fer to adult medical care [45]. However, other studies have
demonstrated that premature transition to adult medical care
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is associated with poorer glycemic control [46] and that
youth who remain in pediatric care early in young adulthood
demonstrate better glycemic control as compared to young
adults who transfer to adult care [47]. These data should be
interpreted cautiously, as information about glycemic control
in young adulthood may represent a biased sample of pa-
tients who present for medical care and have appropriate labs
drawn. If a young adult does not have regular, ongoing con-
tact with a physician who specializes in diabetes care, infor-
mation on glycemic control may not be available. Thus, for
young adults, clinic attendance, rather than specific indica-
tors of diabetes control, may represent a critical outcome to
track [40, 45]. Young adults at risk for poor glycemic control
or low rates of clinic attendance post-transfer to adult medi-
cal care may have lower income, live in areas with relatively
low physician supply, or have a history of poor glycemic
control [12, 46]. Assessing readiness for adult medical care
and matching the transfer time with perceived readiness,
when possible, may enhance outcomes in adult care. It is
particularly important to engage young adults who may be at
risk for disengagement from adult medical care.

Young adults have identified characteristics of health
care transition programs that may facilitate successful en-
gagement in adult medical care, including provision of
names of recommended adult health care providers, in-
creased communication and preparation for adult medical
care, assistance with making appointments, direct communi-
cation between pediatric and adult care providers, and fa-
miliarity or continuity with clinic staff across pediatric and
adult medical care [40, 43, 48-50]. Research evaluating
models of transition care support continuity of care in a spe-
cialized young adult clinic either within the same hospital or
with a mix of pediatric and adult care providers [51]. If pa-
tients must move directly to the adult care system, use of a
patient navigator or care coordinator may contribute to im-
proved outcomes in adult care [52]. Some aspects of the
adult medical care system may also hinder young adults’
participation, including difficulty accessing diabetes tech-
nology, lack of integrated diabetes services, long wait times
for appointments, and brief or disjointed appointments with
little continuity of care [53, 54].

Transition to adult medical care is often accompanied by
a decrease or loss of parental involvement in structured
medical interactions; however, it is more appropriate to view
parents as ongoing “consultants” for diabetes care through-
out young adulthood. It is important that providers working
with young adults recognize this support role. Families pre-
fer to participate in medical appointments for longer than
some clinics mandate [55], and parents tend to be more ac-
tive support providers when young adults remain in pediatric
care rather than transitioning to adult care [46]. Ritholz and
colleagues’ qualitative findings with young adults with type
1 diabetes support this research, as young adults encouraged
providers to foster autonomy while also recognizing the con-
tinued role of parental support — even in early adulthood
[56].

The quality of engagement in diabetes care throughout
young adulthood influences health and quality of life out-
comes in young adults’ care, including recognizing unique
psychosocial needs and changing patterns of relationships
with parents, peers, and significant others. The next section
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reviews the evolving psychosocial needs of young adults
with type 1 diabetes.

4. PSYCHOSOCIAL NEEDS
4.1. Identity Development and Self-Esteem

Identity development is an important life task of adoles-
cence, but identity exploration and achievement clearly ex-
tend into young adulthood. Early young adulthood is defined
by exploration in a variety of life domains, including educa-
tion, work, family, and love [15]. As young adults make de-
cisions in these areas, they are creating an adult identity and
often seeking increased consistency and stability. A diagno-
sis of type 1 diabetes likely plays a role in identity develop-
ment. It is possible that diabetes management demands and
potential for prolonged parental involvement may interfere
with identity development. Alternately, type 1 diabetes de-
mands may accelerate self-reliance and maturation, as young
adults are tasked with responsibilities that exceed those of
peers.

Only a few studies with young adults with type 1 diabe-
tes have examined identity development and self-concept.
One older study compared young adults with type 1 diabetes
to an acute illness control group when they were ages 19-26
and then 10 years later [26]. Those with type 1 diabetes
scored lower on perceived competence, including global
self-worth, than the comparison group at the 10-year follow
up. In a more recent study, the self-esteem of young adults
with and without type 1 diabetes was examined as part of a
resilience or cognitive adaptation index that included self-
esteem, mastery, and optimism [57]. Across the three annual
assessments, those with type 1 diabetes scored lower on the
resilience index than those without type 1 diabetes. By con-
trast, other studies have found no differences between young
adults with and without type 1 diabetes on self-esteem and
self-concept variables. Pacaud et al., for example, found no
differences between young adults ages 18-25 with and with-
out type 1 diabetes on responsibility, independence, or social
maturation [58]. In a large study using the Belgian registry,
the self-esteem of 341 young adults ages 18-35 with type 1
diabetes was compared to 341 health controls, matched on
sex and age [59]. No group differences in self-esteem were
detected.

One study of young adults ages 18-30 with and without
type 1 diabetes examined a variety of dimensions of identity
exploration and achievement and showed that those with
diabetes scored lower on proactive identity exploration than
those without diabetes, indicating a reduced likelihood of
searching for alternatives before committing [60]. However,
the two groups did not differ on other dimensions of identity
achievement, including identification with commitment and
ruminative exploration, leading the authors to conclude that
there were more similarities than differences in identity de-
velopment. A longitudinal study of young adults with and
without diabetes examined life purpose as a potential out-
come of identity exploration [27]. Youth with and without
type 1 diabetes were examined in their senior year of high
school and followed for three years. Group differences in
sense of life purpose emerged with time. There were no
group differences in life purpose senior year of high school,
but life purpose increased over time for those without diabe-
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tes but remained the same for those with diabetes [27]. By
contrast, another study asked early young adults with and
without type 1 diabetes whether they would classify them-
selves as adults. Those with type 1 diabetes were more likely
to self-classify as adults than those without type 1 diabetes
(57% vs. 42%). The authors suggested that the demands of
taking care of diabetes could increase independence and self-
sufficiency [61].

Taken collectively, the research is not clear on whether
there are differences in identity achievement between young
adults with and without type 1 diabetes. It may depend on
the aspect of identity achievement that is evaluated. The re-
search reviewed above suggests that those with type 1 diabe-
tes may struggle a bit more with figuring out their life path,
but view themselves as adults at an earlier point in develop-
ment. Future research should explore the different facets of
identity exploration and achievement in greater depth as well
as potential mechanisms that might explain any group differ-
ences

Research is beginning to explore the contributions of
identity development and self-esteem to diabetes care. A
cross-sectional study showed that a stronger sense of identity
was linked to fewer diabetes-related problems, fewer depres-
sive symptoms and better coping [60]. Another study found
cross-sectional relations of a positive self-concept to better
self-care [62]. Classification of the self as an adult has been
linked to better coping strategies and better glycemic control
[61]. Longitudinal data also have linked a positive self-
concept to good glycemic control. In a study that spanned 11
years, Luyckx and Seiffge-Krenke examined the glycemic
control of children with type 1 diabetes over adolescence and
young adulthood. They identified three trajectories of gly-
cemic control (optimal, moderate, deteriorating) and exam-
ined whether psychosocial variables could distinguish the
groups. During young adulthood, a positive self-concept was
the psychosocial variable most likely to distinguish the tra-
jectories. Specifically, the group with the deteriorating gly-
cemic control was most likely to be characterized by a low
score on positive self-concept [63]. In a longitudinal study of
young adults with and without type 1 diabetes, a resilience
index predicted an array of positive young adulthood out-
comes, including enhanced psychological health, better rela-
tionship functioning, reduced risk behavior, and positive
vocational outcomes [57]. In some cases, the links were
stronger for those with than without type 1 diabetes. Thus,
there are clear indications that a positive self-concept is re-
lated to a broad array of well-being indices among emerging
adults with type 1 diabetes.

4.2. Depression, Distress and Anxiety

Young adults with type 1 diabetes must address the emo-
tional demands of managing a serious illness while navigat-
ing the many developmental life challenges posed by emerg-
ing adulthood. In the general population, late adolescence
and young adulthood appear to be a time of particular vul-
nerability to the development of depression. Rao and col-
leagues followed a non-clinical sample of female high school
seniors (i.e., the sample was not selected for diabetes or de-
pression), conducting diagnostic interviews to assess for ma-
jor depressive disorder annually for five years. Almost 50%



Type 1 Diabetes in Young Adulthood

met diagnostic criterion for major depression across the five
year period, with the highest risk (30%) occurring between
ages 18 and 20 years [64]. This finding is consistent with
other longitudinal studies of individuals without chronic ill-
ness suggesting that depression, anxiety and distress increase
across adolescence, reaching a peak in late adolescence and
young adulthood, and then declining across adulthood [65-
67]. These risks are greater for females and for those who
have a history of psychiatric difficulties in childhood and
adolescence. Thus, young adults with type 1 diabetes are
most vulnerable to emotional difficulties at the same time
that they face the challenges of managing a chronic illness
during young adulthood.

The challenges of living with type 1 diabetes may exac-
erbate this vulnerability to emotional distress during young
adulthood [53]. Multiple measures have been used to exam-
ine psychological distress in young adults with diabetes,
varying in the assessment of general versus diabetes-specific
distress, the evaluation of diagnostic criteria for psychiatric
disorders versus assessment of symptoms along a continuum,
and the type of emotional difficulty experienced (e.g., anxi-
ety or depression). We use the term that was assessed in re-
ported studies, and the term “psychological distress” in
summary statements regarding findings across multiple
measures. Reviews comparing rates of psychological distress
among those with versus without type 1 diabetes report
higher distress among children and adolescents with diabetes
[68] and among adults with diabetes [69, 70]. Some caveats
should be noted about these reviews. First, Reynolds and
Helgeson found the heightened risk for adolescents with type
1 diabetes was smaller in more recent studies, potentially
because newer treatment regimens and technologies facilitate
a smoother integration of diabetes into daily life [68]. In a
more recent review, Johnson and colleagues found the evi-
dence inconclusive that youth with type 1 diabetes have
higher depressive symptoms than non-diabetes controls or
population norms [71]. Second, few studies have examined
the young adult developmental period per se. Recent re-
search with participants in the young adult age range sug-
gests young adults with diabetes have higher rates of treat-
ment for mental health problems than their healthy peers [22,
72], but do not differ on self-report measures of psychologi-
cal distress [22, 27].

Regardless of whether diabetes poses increased risk for
emotional maladjustment, young adults with diabetes have
significant psychosocial needs [73]. Young adults have rela-
tively high rates of antidepressant use [72], and 37% report
using mental health services in the past year [22]. In samples
including young adults with type 1 diabetes, 7-35% report
elevated levels of depressive symptoms, 21-30% report ele-
vated levels of anxiety, and 40% report elevated diabetes
distress [71, 74-76]; rates vary as a function of the measure
and criteria used to indicate emotional maladjustment and
the age range included in the sample. It is notable that longi-
tudinal studies extending from adolescence into young
adulthood reveal stability in depressive symptoms across this
transition and that depression in adolescence predicts depres-
sion in young adulthood [27, 77, 78]. Such data suggest that
emotional concerns for young adults with diabetes are preva-
lent and enduring.
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Elevated psychological distress among young adults with
type 1 diabetes raises serious concerns because such difficul-
ties are associated with poorer diabetes management and
outcomes. Reviews of adults with diabetes indicate depres-
sion is associated with poor glycemic control [79], poorer
adherence [80], and more diabetes complications [81], and
reviews of adolescents with type 1 diabetes suggest depres-
sive symptoms are associated with poorer diabetes manage-
ment [71, 73]. Recent research suggests similar associations
are likely during young adulthood. In samples including at
least some participants in the young adult age range, height-
ened psychological distress is associated with poorer glyce-
mic control [7, 22, 71, 75], more hypoglycemic episodes
[75], more diabetes complications [72], and lower satisfac-
tion with care [76].

Given the prevalence and adverse consequences of psy-
chological distress, clinical care for young adults with diabe-
tes should routinely monitor psychosocial adjustment, screen
for depression, and refer to appropriate mental health re-
sources as needed [73, 82]. Although young adults find it
challenging to discuss psychosocial concerns with their adult
care provider, particularly given the brevity of visits and not
having an extended relationship with their adult provider,
they report that such discussions are helpful and should be a
standard part of diabetes care [53].

4.3. Stress

It is generally assumed that the risks of young adulthood
for those with type 1 diabetes reflect the stress of managing a
demanding illness while experiencing multiple life transi-
tions. In the general (non-diabetes) population, perceived
stress reaches its height during young adulthood, and then
steadily declines [83]. Recent research has begun to docu-
ment how diabetes may exacerbate this high stress time of
development. Balfe ef al. [53] conducted a qualitative study
with 23 to 30 year olds to identify the specific stressors fac-
ing young adults managing type 1 diabetes. The most com-
mon diabetes-specific stressors included: feeling self-
conscious about diabetes and its management (worrying
about how others perceive them because of diabetes and the
public aspects of diabetes management); day-to-day man-
agement issues (the emotional toll and ongoing burden of
daily management and a perception that diabetes manage-
ment interferes with their ability to engage fully in normal
life); struggles with the health care system; and fears about
future complications and pregnancy. In another qualitative
study, young adults described treatment burden, fatigue, and
burnout as contributors to non-adherence [32]. Thus, al-
though young adults are knowledgeable and generally com-
fortable with the tasks required to manage their diabetes,
they struggle with how to integrate diabetes management
into their day-to-day lives [53, 84].

Young adults describe both adaptive and maladaptive ef-
forts to cope with these diabetes stressors. These include
avoiding management tasks that could draw public attention
to diabetes, but also actively working to improve control
over their diabetes (e.g., through diabetes education), and
seeking support from parents, peers, and providers [53].
Maladaptive coping strategies may also include engagement
in risky behaviors.
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4.4. Engagement in Risky Behaviors
4.4.1. Substance Use

As noted earlier, young adulthood represents a time of
exploration and young adults with and without chronic ill-
ness may increase engagement in risky behaviors during this
period. Substance use generally increases throughout adoles-
cence and early young adulthood and then declines through
the mid- to late-20s [85]. Youth with type 1 diabetes are not
immune to the risky behaviors present in many young adults,
reporting similar levels of substance use and abuse as those
without diabetes. Helgeson and colleagues surveyed young
adults with and without diabetes one year post-high school.
Young adults with type 1 diabetes reported comparable rates
of substance use as the control population, including alcohol
use (47.0%), binge drinking (29.9%), and smoking (34.7%)
[27]. Early young adulthood may be a particularly risky time
for alcohol use, as Hanna and colleagues found that ap-
proximately 1/3 of high school graduates reported increased
intake of alcohol over the one year period after high school
graduation, even though alcohol use at this age is illegal in
the U.S. [86].

Substance use has specific implications for diabetes man-
agement and can place young adults at risk for complications
[87]. Alcohol use increases the risk for acute hypoglycemia,
and many young adults are unaware of how to adjust insulin
for alcohol use [88]. Tobacco use is associated with poorer
glycemic control, lower self-reported rates of physical activ-
ity, and increased risk for chronic complications [89]. Lee
and colleagues found that 10 out of 19 young adult patients
(ages 17-24) who presented in diabetic ketoacidosis reported
using illegal drugs in the 48 hours prior to arriving at the
emergency department [90]. Health care providers working
with young adults should be aware of the potential impact of
substance use on management of type 1 diabetes, particularly
as young adults with type 1 diabetes engage in similar levels
of risky behavior as the general young adult population. It is
critical to routinely include substance use questions when
evaluating diabetes self-care, and provide all young adult
patients with targeted education on how to safely manage
diabetes when using substances.

4.4.2. Disordered Eating

Increased awareness of body image and physical appear-
ance is prevalent throughout late adolescence and young
adulthood. Management of type 1 diabetes requires young
adults to pay increased attention to food intake and quality,
as counting carbohydrates is one of the cornerstones of dia-
betes self-care [91]. Thus, it is not surprising that young
adults with type 1 diabetes may be at greater risk for devel-
opment of disordered eating as compared to the general
population [92], including manipulating insulin related to
food intake, binge eating, or restricted eating. Disordered
eating is particularly risky for young adults with type 1 dia-
betes and has been associated with increased risk for compli-
cations, including microvascular damage, poor glycemic
control, and mortality [93, 94].

Qualitative data suggest that disordered eating behaviors
commonly begin in mid to late adolescence and are main-
tained across young adulthood [95]. Bryden and colleagues
followed a cohort of 76 patients with type 1 diabetes into
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young adulthood and found that the percentage of over-
weight young adults significantly increased from 21% to
54% in women and 2% to 28% in men [96]. Disordered ecat-
ing was common among women in this sample, with 21%
reporting a history of purging behaviors or laxative use and
37% reporting insulin misuse to control weight [3]. Other
studies with young adults with type 1 diabetes have found
similar results, with 20-35% of reporting disordered eating
and 13% reporting reducing insulin for weight control. [74,
97]. Longitudinal studies suggest that the risk for disordered
eating does not decline after early young adulthood, and in-
sulin misuse and other eating disordered behaviors continue
throughout young adulthood and into the mid 30s [94].

Health care providers working with young adults should
screen for potential eating concerns. Using a diabetes-
specific eating questionnaire may provide more specific in-
formation about eating concerns among young adults with
type 1 diabetes as general screening questionnaires may
overestimate eating concerns due to the increased focus of
dietary management as part of diabetes self-care [98].

5. RELATIONSHIPS WITH FAMILY, FRIENDS, AND
INTIMATE PARTNERS

Young adulthood is a period of growth and change in
personal relationships, including relationships with par-
ents/caregivers, friends, and romantic partners. Developmen-
tally-appropriate evolution in these relationships can pro-
mote optimal diabetes management, such as the gradual shift
in diabetes care responsibility from parents to young adults
or increasing emotional support from a romantic partner. In
comparison, abrupt changes in support or increased conflict
in relationships with significant others may hinder diabetes
care. There is little consensus on appropriate timing for shift-
ing of responsibility for diabetes care, and this process is
often tailored for each individual based on life circum-
stances, skill, maturity, and other factors. However, all adults
continue to require support from significant others to main-
tain health and high quality of life, and relevant research
findings are presented.

5.1. Family Relationships

The many transitions of young adulthood necessitate that
young adults assume independent responsibility for the daily
tasks of managing diabetes. Recent longitudinal data demon-
strate a steady transfer of responsibility for diabetes man-
agement from parent to child across the adolescent years,
such that late adolescents are primarily — but not solely —
responsible for diabetes management by their entry into
young adulthood [99]. Both qualitative interviews and quan-
titative data across the transition out of high school reveal
that this transfer of responsibility continues into adulthood,
with responsibility for daily diabetes management increas-
ingly under the purview of the young adult [29, 50, 55, 100,
101]. However, parents often continue to share responsibility
for nondaily tasks (e.g., ordering supplies; making appoint-
ments) and, while independence is valued, families balance
the assumption of independence with other developmental
considerations [55, 100]. Not surprisingly, young adults who
live independently report greater independence for daily dia-
betes care than those living at home [29, 101], suggesting
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changes in living situation may spur increasing independ-
ence in the young adult.

Despite increased independence in daily diabetes man-
agement, young adults maintain close relationships with par-
ents and view parents as important sources of support, ad-
vice, and tangible aid. Qualitative research with young adults
and parents suggests the parental role shifts from direct in-
volvement to monitoring and providing backup support dur-
ing young adulthood [50, 53, 55]. In the first year after high
school, young adults reported low levels of conflict and
shared diabetes responsibilities with parents, but moderate
levels of tangible aid [100], suggesting they are independent
but continue to rely on parents for ongoing support. Detailed
interviews with young adults who had transitioned to adult
care revealed that parents remain a consistent and trusted
source of support for diabetes management, often more than
peers or partners; parents were sought for advice, emergency
support, and reminders about maintaining good diabetes
management [101]. Such findings suggest it is most accurate
to view young adulthood as a time of interdependence and
shifting relationships with parents and family as the young
adult assumes responsibility for managing the day-to-day
demands of diabetes [55].

Parental and family support play an important role in fa-
cilitating diabetes management and psychosocial adjustment
during young adulthood. Longitudinal studies reveal that
aspects of family structure and support measured during ado-
lescence predict psychosocial well-being and glycemic con-
trol during the young adult years [22, 63, 102]. Furthermore,
families perceive that parental support during young adult-
hood also facilitates diabetes management [32, 103], and
there is some empirical support for these perceptions [104].
Helgeson et al. [105] found that higher parental support in
the year after high school was associated with better adher-
ence, and lower depression and risk behaviors, and buffered
the adverse association between peer conflict and poor gly-
cemic control among young adults with diabetes. Thus, at a
time when young adults are facing many transitions, parents
appear to be an important social support resource.

Although continued support from parents appears impor-
tant for diabetes management during young adulthood, this
needs to be balanced with the young adults’ ongoing efforts
to establish independence and their adult identity. Families
of young adults with diabetes describe the difficulties of bal-
ancing parental support for diabetes with autonomy support,
particularly when the young adult is still living at home or is
not managing diabetes well [32, 50, 53, 55, 101]. In a study
of young adults without diabetes, Nelson and colleagues
[106] found that approximately one-fifth of 18 to 26 year
olds described their parents as intrusive and controlling, and
these perceptions were associated with poorer psychosocial
adjustment. Helgeson et al. [105] found perceptions of pa-
rental control were similarly associated with higher depres-
sion among young adults with diabetes, but that parental
control may have less adverse associations with psychologi-
cal well-being among those with than without diabetes.

5.2. Peer Relationships

Despite the fact that friendships are central to the lives of
young adults and relationships are critical to good diabetes
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self-care, there are few studies of friendship among young
adults with type 1 diabetes. One study reported that young
adults with type 1 diabetes had fewer friends than the control
group [107]. A more recent study did not examine number of
friends but compared the levels of friend support and friend
conflict among young adults with and without type 1 diabe-
tes and found that those with diabetes reported less friend
support than those without diabetes across three annual
waves of assessment [108]. However, there were no group
differences in friend conflict.

A handful of studies have examined the implications of
peer relationships for well-being among young adults, with
some finding peer relationships are helpful and others find-
ing peer relationships are harmful for diabetes-related out-
comes. An older study of 18 to 22-year-olds showed that
those who were less satisfied with support from their overall
network had a higher risk of diabetic nephropathy [109]. By
contrast, those who reported larger support networks had
poorer diabetes control. A longitudinal study examined the
links of peer relationships to outcomes one year post high
school graduation [105]. Peer conflict was a more potent
predictor of changes in health behavior and psychological
well-being than peer support. That is, peer conflict was asso-
ciated with increased alcohol usage, increased binge drink-
ing, and increased depressive symptoms and perceived stress
one year later. There was also some evidence of cross-
domain buffering between peer relationships and parent rela-
tionships, meaning that the supportive aspects of one domain
buffered persons from conflict in the other domain. For ex-
ample, parent controlling behavior was related to increased
alcohol usage when friend support was low but unrelated to
alcohol usage when friend support was high. Similarly,
friend conflict was associated with poorer glycemic control
when parent support was low but better glycemic control
when parent support was high.

One study examined peer relationships during adoles-
cence as predictors of outcomes in early young adulthood
[102]. Friend conflict at age 12 predicted poorer self-care
behavior 9 years later and friend support at age 12 predicted
poorer glycemic control 9 years later. The latter finding may
be surprising at first, but it is consistent with previous re-
search on these same participants during adolescence in
which friend support was linked to poor glycemic control
[110]. It is also somewhat consistent with the finding re-
ported in the previous paragraph in which larger support
networks were linked to poorer diabetes control. One possi-
bility for these unexpected relations of friend support to poor
health outcomes is that more friend support or a larger net-
work size is a marker of sociability or immersion in peer
relationships, which subsequently detracts from self-care and
glycemic control.

Thus, there are few studies in the area of peer relation-
ships to draw firm conclusions about whether young adults
with type 1 diabetes differ from their nondiabetes counter-
parts in the quantity or quality of peer relationships. The one
study that examined peer conflict found no group differ-
ences, which is fortunate because problematic aspects of peer
relationships are linked to an array of poor health outcomes.
Although one study suggested peer support is related to
fewer complications, other studies showed that more peer
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support is related to poor diabetes outcomes, a finding that is
not unique to young adulthood but a topic that is worthy of
future investigation.

5.3. Online Support

In addition to parent and peer support, many young
adults find support for diabetes management in online com-
munities. While some young adults may not have friends
with type 1 diabetes in their immediate communities, it is
often easier to find a diabetes “peer” online who can offer
support, confirmation, and shared diabetes experiences
[101]. Use of websites, discussion boards, blogs, and other
online resources can augment support from family or friends
and enhance engagement in diabetes care [30]. Young adults
also use the internet to seek information and education about
type 1 diabetes. A recent survey of 150 young adults with
type 1 diabetes in Australia found that 81% of young adults
consulted diabetes organization websites and 30% used on-
line chat rooms and blogs for information and support re-
lated to diabetes management [111].

5.4. Romantic Relationships

Relationships that become prominent during young
adulthood are romantic relationships. Marriage takes place
during the latter phase of young adulthood, as the average
age of marriage is 28.7 among men and 26.5 among women
(Pew Research Center, 2011). Thus, young adulthood is a
prime period of development to study the evolution and
course of romantic relationships. However, there is a dearth
of literature on the romantic relationships of young adults
with type 1 diabetes. Little is known about how diabetes is
communicated or the content of that communication in the
context of romantic relationships. Young adults with diabe-
tes may be concerned about how potential partners will react
to their disease and the associated self-management behav-
iors. Young adults also have to decide how or if to involve
their partner in the management of diabetes. Partners clearly
need to know enough about diabetes to help with symptoms
of hypoglycemic and hyperglycemia, but young adults may
worry about burdening potential partners with these respon-
sibilities.

First, we examine the mere existence of romantic rela-
tionships among young adults with type 1 diabetes. One
study showed that young adults with type 1 diabetes were
equally likely to have a romantic partner as those without
diabetes [107]. However, those with diabetes reported less
trust and less sense of friendship in their romantic relation-
ships compared to peers, leading the authors to conclude that
those with diabetes might be more cautious in romantic rela-
tionships. A focus group of 13 young adults with type 1 dia-
betes revealed that parents rather than romantic partners are
still viewed as the guiding agents in regard to diabetes [101].
Young adults reported that romantic partners are viewed as
concerned but not necessarily competent to assist with diabe-
tes self-care.

Second, we examine the implications of romantic rela-
tionships for well-being among young adults with type 1
diabetes. In a recent study that examined support from and
conflict with romantic partners one and two years after high
school graduation, conflict with romantic partners predicted

Monaghan et al.

greater psychological distress for those with and without
type 1 diabetes and greater disturbed eating behavior only
for those with type 1 diabetes [108]. Conflict with romantic
partners also predicted poor self-care behavior. By contrast,
support from romantic partners revealed mixed relations to
outcomes and was often moderated by whether the person
had diabetes or not. For those with type 1 diabetes, romantic
support was unrelated to life satisfaction and related to
higher psychological distress and disturbed eating behavior.
The authors concluded that those with diabetes were more
adversely affected by romantic conflict and less able to take
advantage of support from romantic partners compared to
peers without diabetes.

Clearly, romantic relationships and their influence on the
health and well-being of young adults with type 1 diabetes is
an important avenue for future research. The importance of
family relationships and peer relationships to children and
adolescents with type 1 diabetes is well-established, but re-
search on the potential future family relationships of young
adults lags behind. Investigators should examine the role that
romantic partners play in diabetes and identify ways in
which romantic partners can impact diabetes self-care as
well as overall psychological well-being. Some of these ro-
mantic relationships will evolve into stable family relation-
ships that provide the relational context for adults with dia-
betes.

6. INTERVENTIONS FOR YOUNG ADULTS WITH
TYPE 1 DIABETES

Few behavioral interventions for young adults with type
1 diabetes exist, and even fewer specifically target key de-
velopmental issues present during young adulthood such as
assuming independent responsibility for diabetes care, pro-
moting wellness and a healthy lifestyle, and reducing risky
behaviors. Young adults have expressed a desire for devel-
opmentally appropriate education and services, particularly
those targeting new technologies, managing physical activ-
ity, and providing diabetes re-education for those who were
diagnosed at a very young age [111]. Some interventions for
this age group take advantage of the pervasiveness of mobile
technology among young adults. Louch and colleagues used
text messaging to improve consistency with evening insulin
administration among young adults with type 1 diabetes
[112]. Huang and colleagues evaluated an intensive 2-month
internet and text message-delivered intervention designed to
promote disease management among 81 adolescents and
young adults (ages 12-20) with chronic illness, including 34
participants with type 1 diabetes. Participants in the interven-
tion group demonstrated increased disease self-efficacy, im-
proved disease self-management skills, and more frequent
patient-initiated contacts with health care providers as com-
pared to participants in an education-only control group
[113]. Another randomized clinical trial (RCT) evaluated the
impact of real-time feedback and online graphical represen-
tation of blood glucose values with or without specific, struc-
tured contact with a diabetes specialist nurse. Alc decreased
for both the intervention and control groups after the 9-
month intervention, but a greater proportion of intervention
than control participants reduced their Alc by >0.7% [114].
Enhancing peer support is another potential area for inter-
vention. Markowitz and Laffel [84] recently piloted a peer
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support group for young adults with diabetes to problem-
solve and provide support for dealing with diabetes specific
stressors. Although not a controlled trial, young adults dis-
played improvements in glycemic control and diabetes dis-
tress across the course of the intervention.

As moving to adult medical care is a salient task that
most young adults with diabetes face, transition programs
and pathways have also been a focus of intervention re-
search, though no rigorous randomized controlled trials
(RCTs) exist [52, 115]. Van Walleghem and colleagues
found increased attendance in adult medical care and de-
creased morbidity and mortality with the use of a compre-
hensive transition program that included a patient navigator,
targeted education, and social activities for young adult pa-
tients with type 1 diabetes [52]. There is also a growing body
of literature on promoting change at the health care system
level by applying broad policies, such as the six core ele-
ments of health care transition detailed by Got Transition?
[116]; however, these core elements have not been system-
atically evaluated in a type 1 diabetes population.

There is much work to be done in developing and evalu-
ating interventions for young adults with type 1 diabetes. It
is likely that successful interventions will incorporate many
features of the interventions presented here, including tech-
nology, targeted education, and peer and parent support, with
the goal of assisting young adults with being autonomous in
a supportive context. However, it is premature to draw con-
clusions on effective components of intervention at this time,
and a more robust knowledge base of risk and protective
factors unique to this age group is needed. It is also impor-
tant that interventions move beyond change at the health care
system level and address the larger developmental context of
young adulthood.

7. FUTURE DIRECTIONS

As reviewed in this article, young adulthood is a time of
opportunity and risk for everyone and the demands of type 1
diabetes management may exacerbate risk during this devel-
opmental period. There remains a paucity of quantitative,
developmentally-focused research with this key demo-
graphic. Much of the quantitative data discussed included
young adults as part of a larger sample of adolescents or
adults but failed to focus on the unique challenges of the
targeted young adult period, here defined as ages 18-30. Re-
search is often falsely dichotomized as “pediatric” or “adult”
and very few studies have been able to follow a cohort of
adolescents into young adulthood to evaluate changes over
time. The few examples, such as the work by Helgeson and
colleagues, have identified key adolescent precursors to
health in young adulthood, such as parental involvement and
peer conflict [102]. This research has also been able to sys-
tematically evaluate developmental milestones in young
adults with and without type 1 diabetes, finding few differ-
ences in educational and occupational achievement [27].

Research on young adults with type 1 diabetes is scarce,
in part, due to practical concerns, as this age group is highly
mobile and can be difficult to recruit and retain in ongoing
studies. Current research may overestimate functioning in
this group, as researchers are often unable to identify or ac-
cess the most at-risk young adults who may be temporarily
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disengaged from the medical care system or absorbed into
general care instead of specialty endocrinology care. Longi-
tudinal research tracking youth from adolescence into young
adulthood is one way to access a more representative sample
of young adults with type 1 diabetes. Greater attention
should also be paid to novel ways to better engage young
adults in the specialty health care system, including specialty
clinics for young adults, greater communication during the
health care transition process, and moving away from the
standard outpatient model to include more flexible clinic
times or increased use of technology.

It is critical to translate qualitative findings into devel-
opmentally-appropriate services for young adults. A number
of studies have directly queried young adults on their spe-
cific needs, and this research can be utilized to develop and
evaluate educational resources, clinical services, and inter-
ventions for this age group. For example, young adults ex-
press interest in harnessing new technologies for diabetes
management and recognize the importance of including par-
ents and significant others in supportive networks while also
enhancing their autonomy. Future research should focus on
rigorous trial designs, such as RCTs or other innovative de-
signs, to systematically evaluate the impact of such interven-
tions on young adult health and related outcomes.

8. CONCLUSION

Young adulthood represents a high risk period for type 1
diabetes management, and diabetes care behaviors during
this developmental period have significant implications for
long-term health and well-being. Descriptive and qualitative
research are beginning to identify key factors that influence —
and are influenced by — diabetes management during young
adulthood but research has not yet advanced to translate
these findings into innovative, developmentally-targeted
programs and services for young adults with type 1 diabetes.
There also remains a critical need to cast a wider net to reach
young adults who may move away from traditional health
care delivery systems. Evidence-based interventions and
supports are needed to reduce the risk of long-term compli-
cations, facilitate incorporation of diabetes care into chang-
ing lifestyles, address psychosocial and health care needs,
and promote healthy support systems among young adults
with type 1 diabetes.

CONFLICT OF INTEREST

Authors have no conflicts of interest to declare. All three
authors made substantial and meaningful contributions
throughout the entire manuscript process, including concep-
tualization, writing, and editing of the manuscript.

ACKNOWLEDGEMENTS

Maureen Monaghan is currently supported by NIH K23
DK099250.

Vicki Helgeson’s, work on this chapter is supported in
part by NIH R01 DK060586.

Deborah Wiebe’s, work is currently supported by NIH
RO1 DK092939.



248

Current Diabetes Reviews, 2015, Vol. 11, No. 4

REFERENCES

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

(23]

[24]

Prime Group for JDRF. Type 1 diabetes, 2010. March, 2011.

Beck RW, Tamborlane WV, Bergenstal RM, Miller KM, DuBose
SN, Hall CA. The T1D Exchange clinic registry. J Clin Endocrinol
Metab 2012; 97(12): 4383-9.

Bryden K, Dunger D, Mayou R, Peveler R, Neil H. Poor prognosis
of young adults with type 1 diabetes: a longitudinal study. Diabetes
Care 2003; 26(4): 1052-7.

Rollo A, Salardi S, Ciavarella A, et al. Transition from pediatric to
adult care. Eight years after the transition from pediatric to adult
diabetes care: metabolic control, complications and associated
diseases. J Endocrinol Invest 2014; 37(7): 653-9.

James S, Perry L, Gallagher R, et al. Service usage and vascular
complications in young adults with type 1 diabetes. BMC Endocr
Disord 2014; 14: 39.

Pinhas-Hamiel O, Levek-Motola N, Kaidar K, et al. Prevalence of
overweight, obesity and metabolic syndrome components in
children, adolescents and young adults with type 1 diabetes.
Diabetes/Metab Res Rev 2014. doi: 10.1002/dmrr.2565.

Zoffmann V, Vistisen D, Due-Christensen M. A cross-sectional
study of glycaemic control, complications and psychosocial
functioning among 18- to 35-year-old adults with type 1 diabetes.
Diabet Med 2014; 31(4): 493-9.

Lin A, Northam E, Rankins D, Werther G, Cameron F.
Neuropsychological profiles of young people with type 1 diabetes
12 yr after disease onset. Pediatr Diabetes 2010; 11(4): 235-43.
Callahan ST, Cooper WO. Changes in ambulatory health care use
during the transition to young adulthood. J Adolesc Health 2010;
46(5): 407-13.

Fortuna R, Robbins B, Mani N, Halterman J. Dependence on
emergency care among young adults in the United States. J Gen
Intern Med 2010; 25(7): 663-9.

Pyatak EA, Sequeira PA, Whittemore R, Vigen CP, Peters AL,
Weigensberg MJ. Challenges contributing to disrupted transition
from paediatric to adult diabetes care in young adults with type 1
diabetes. Diabet Med 2014; 31(12): 1615-24.

Nakhla M, Daneman D, To T, Paradis G, Guttmann A. Transition
to adult care for youths with diabetes mellitus: findings from a
universal health care system. Pediatr 2009; 124(6): e1134-e41.
Peters A, Laffel L, ADA Transitions Working Group. Diabetes care
for emerging adults: recommendations for transition from pediatric
to adult diabetes care systems. Diabetes Care 2011; 34: 2477-85.
Arnett J. Conceptions of the transition to adulthood: perspectives
from adolescence through midlife. J Adult Dev 2001; 8(2): 133-43.
Arnett J. Emerging adulthood: a theory of development from late
teens through the twenties. Am Psychol 2000; 55(5): 469-80.

Park MJ, Scott JT, Adams SH, Brindis CD, Irwin Jr CE.
Adolescent and young adult health in the United States in the past
decade: little improvement and young adults remain worse off than
adolescents. J Adolesc Health 2014; 55(1): 3-16.

Nelson M, Story M, Larson N, Neumark-Sztainer D, Lytle L.
Emerging adulthood and college-aged youth: an overlooked age for
weight-related behavior change. Obesity 2008; 16(10): 2205-11.
Ramchandani N, Cantey-Kiser J, Alter C, er al. Self-reported
factors that affect glycemic control in college students with type 1
diabetes. Diabetes Educ 2000; 656-66.

Balfe M. Healthcare routines of university students with type 1
diabetes. J Adv Nurs 2009; 65(11): 2367-75.

Miller-Hagan RS, Janas BG. Drinking perceptions and
management strategies of college students with diabetes. Diabetes
Educ 2002; 28(2): 233-44.

Lemly DC, Lawlor K, Scherer EA, Kelemen S, Weitzman ER.
College health service capacity to support youth with chronic
medical conditions. Pediatr 2014; 134(5): 885-91.

Northam E, Lin A, Finch S, Werther G, Cameron F. Psychosocial
well-being and functional outcomes in youth with type 1 diabetes
12 years after disease onset. Diabetes Care 2010; 33(7): 1430-7.
Persson S, Dahlquist G, Gerdtham UG, Steen Carlsson K. Impact
of childhood-onset type 1 diabetes on schooling: a population-
based register study. Diabetologia 2013; 56(6): 1254-62.

Maslow GR, Haydon AA, Ford CA, Halpern CT. Young adult
outcomes of children growing up with chronic illness: an analysis
of the national longitudinal study of adolescent health. Arch Pediatr
Adolesc Med 2011; 165(3): 256-61.

[32]

[39]

[40]

Monaghan et al.

Fletcher JM, Richards MR. Diabetes's 'health shock' to schooling
and earnings: increased dropout rates and lower wages and
employment in young adults. Health Aff2012; 31(1): 27-34.
Jacobson A, Hauser S, Willett J, e al. Psychological adjustment to
IDDM: 10-year follow-up of an onset cohort of child and
adolescent patients. Diabetes Care 1997; 20(5): 811-8.

Palladino DK, Helgeson VS, Reynolds KA, Becker DJ, Siminerio
LM, Escobar O. Emerging adults with type 1 diabetes: a
comparison to peers without diabetes. J Pediatr Psychol 2013;
38(5): 506-17.

Hanna KM, Weaver MT, Stump TE, Slaven JE, Fortenberry JD,
DiMeglio LA. Readiness for living independently among emerging
adults with type 1 diabetes. Diabetes Educ 2013; 39(1): 92-9.
Hanna KM, Weaver MT, Stump TE, et a/. Initial findings: Primary
diabetes care responsibility among emerging adults with type 1
diabetes post high school and move out of parental home. Child
Care Health Dev 2013; 39(1): 61-8.

Rasmussen B, Ward G, Jenkins A, King SJ, Dunning T. Young
adults' management of type 1 diabetes during life transitions. J Clin
Nurs 2011; 20(13-14): 1981-92.

Garvey KC, Finkelstein JA, Laffel LM, Ochoa V, Wolfsdorf JI,
Rhodes ET. Transition experiences and health care utilization
among young adults with type 1 diabetes. Patient Prefer Adherence
2013;7: 761-9.

Pyatak EA, Sequeira P, Peters AL, Montoya L, Weigensberg MJ.
Disclosure of psychosocial stressors affecting diabetes care among
uninsured young adults with type 1 diabetes. Diabet Med 2013;
30(9): 1140-4.

Pyatak E. Participation in occupation and diabetes self-
management in emerging adulthood. Am J Occup Ther 2011;
65(4): 462-9.

Balfe M, Brugha R, Smith D, Sreenan S, Doyle F, Conroy R. Why
do young adults with type 1 diabetes find it difficult to manage
diabetes in the workplace? Health & Place 2014; 26: 180-7.

Garvey KC, Markowitz JT, Laffel LM. Transition to adult care for
youth with type 1 diabetes. Curr Diab Rep 2012; 12(5): 533-41.
Lee YA. Diabetes care for emerging adults: Transition from
pediatric to adult diabetes care systems. Ann Pediatr Endocrinol
Metab 2013; 18(3): 106-10.

Lyons SK, Libman IM, Sperling MA. Clinical review: Diabetes in
the adolescent: transitional issues. J Clin Endocrinol Metab 2013;
98(12): 4639-45

Crowley R, Wolfe I, Lock K, McKee M. Improving the transition
between paediatric and adult healthcare: a systematic review. Arch
Dis Child 2011; 96: 548-53.

Sharma N, O’Hare K, Antonelli RC, Sawicki GS. Transition care:
future directions in education, health policy, and outcomes
research. Acad Pediatr 2014; 14(2): 120-7.

Hynes L, Byrne M, Dinneen SF, McGuire BE, O'Donnell M, Mc
Sharry J. Barriers and facilitators associated with attendance at
hospital diabetes clinics among young adults (15-30 years) with
type 1 diabetes mellitus: a systematic review. Pediatr Diabetes
2014.

Lotstein DS, Seid M, Klingensmith G, er al. Transition from
pediatric to adult care for youth diagnosed with type 1 diabetes in
adolescence. Pediatr 2013; 131(4): e1062-70.

Garvey KC, Wolpert HA, Rhodes ET, ef al. Health care transition
in patients with type 1 diabetes: young adult experiences and
relationship to glycemic control. Diabetes Care 2012; 35(8): 1716~
22.

Duke D, Raymond J, Shimomaeda L, Harris MA. Recommen-
dations for transition from pediatric to adult diabetes care: patients'
perspectives. Diabetes Manag 2013; 3(4): 297-304.

Garvey KC, Wolpert HA, Laffel LM, Rhodes ET, Wolfsdorf JI,
Finkelstein JA. Health care transition in young adults with type 1
diabetes: barriers to timely establishment of adult diabetes care.
Endoc Pract 2013; 19(6): 946-52.

Lyons SK, Becker DJ, Helgeson VS. Transfer from pediatric to
adult health care: effects on diabetes outcomes. Pediatr Diabetes
2014; 15(1): 10-7.

Helgeson VS, Reynolds KA, Snyder PR, et al. Characterizing the
transition from paediatric to adult care among emerging adults with
type 1 diabetes. Diabet Med 2013; 30(5): 610-5.

Lotstein D, Seid M, Klingensmith G, et al. Transition from
pediatric to adult care for youth diagnosed with type 1 diabetes in
adolescence. Pediatr 2013; 131(4): €1062-70.



Type 1 Diabetes in Young Adulthood

(48]

[57]

[58]

[59]

[60]

[67]

Garvey KC, Wolpert HA. Identifying the unique needs of transition
care for young adults with type 1 diabetes. Diabetes Spectr 2011;
24(1): 22-5.

Sonneveld HM, Strating MM, van Staa AL, Nieboer AP. Gaps in
transitional care: what are the perceptions of adolescents, parents
and providers? Child Care Health Dev 2013; 39(1): 69-80.

Hilliard ME, Perlus JG, Clark LM, ef al. Perspectives from before
and after the pediatric to adult care transition: A mixed-methods
study in type 1 diabetes. Diabetes Care 2014; 37(2): 346-54.
Sparud-Lundin C, Ohrn I, Danielson E, Forsander G. Glycaemic
control and diabetes care utilization in young adults with type 1
diabetes. Diabet Med 2008; 25(8): 968-73.

Van Walleghem N, MacDonald CA, Dean HJ. Evaluation of a
systems navigator model for transition from pediatric to adult care
for young adults with type 1 diabetes. Diabetes Care 2008; 31(8):
1529-30.

Balfe M, Doyle F, Smith D, et al. What's distressing about having
type 1 diabetes? A qualitative study of young adults' perspectives.
BMC Endocrine Disord 2013; 13(1): 25.

Balfe M, Brugha R, Smith D, Sreenan S, Doyle F, Conroy R.
Considering quality of care for young adults with diabetes in
ireland. BMC Health Serv Res 2013; 13: 448.

Allen D, Channon S, Lowes L, Atwell C, Lane C. Behind the
scenes: the changing roles of parents in the transition from child to
adult diabetes service. Diabet Med 2011; 28(8): 994-1000.

Ritholz MD, Wolpert H, Beste M, Atakov-Castillo A, Luff D,
Garvey KC. Patient-provider relationships across the transition
from pediatric to adult diabetes care: a qualitative study. Diabetes
Educ 2014; 40(1): 40-7.

Helgeson VS, Reynolds KA, Siminerio LM, Becker DJ, Escobar O.
Cognitive adaptation theory as a predictor of adjustment to
emerging adulthood for youth with and without type 1 diabetes. J
Psychosom Res 2014; 77(6): 484-91.

Pacaud D, Yale J, Stephure D, Trussell R, Davies H. Problems in
transition from pediatric care to adult diabetes care for individuals
with diabetes.Can J Diabetes 2005; 29(1): 13-8.

Rassart J, Luyckx K, Moons P, Weets 1. Personality and self-
esteem in emerging adults with type 1 diabetes. J Psychosom Res
2014; 76(2): 139-45.

Luyckx K, Seiffge-Krenke I, Schwartz SJ, et al. Identity
development, coping, and adjustment in emerging adults with a
chronic illness: the sample case of type 1 diabetes. J Adolesc
Health 2008; 43(5): 451-8.

L uyckx K, Moons P, Weets 1. Self-classification as an adult in
patients with type 1 diabetes: Relationships with glycemic control
and illness coping. Patient Educ Couns 2011; 85(2): 245-50.
Johnston-Brooks CH, Lewis MA, Garg S. Self-efficacy impacts
self-care and HbAlc in young adults with type 1 diabetes.
Psychosom Med 2002; 64(1): 43-51.

L Luyckx K, Seiffge-Krenke I. Continuity and change in glycemic
control trajectories from adolescence to emerging adulthood:
relationships with family climate and self-concept in type 1
diabetes. Diabetes Care 2009; 32(5): 797-801.

Rao UMA, Hammen C, Daley SE. Continuity of depression during
the transition to adulthood: a 5-year longitudinal study of young
women. J] Am Acad Child Adolesc Psychiatr 1999; 38(7): 908-15.
Galambos NL, Barker ET, Krahn HJ. Depression, self-esteem, and
anger in emerging adulthood: seven-year trajectories. Dev Psychol
2006; 42(2): 350-65.

Newman D, Moffitt T, Caspe A, Magdol L, Silva P, Stanton W.
Psychiatric disorder in a birth cohort of young adults: prevalence,
comorbidity, clinical significance, and new case incidence from
ages 11-21. J Consult Clin Psychol 1996; 64: 552-62.

Kessler R, Mickelson K, Walters E, Zhao S, Hamilton L. Age and
depression in the midus survey. In: Brim OG, Ryff CD, Kessler
RC, editors. How Healthy Are We? A National Study of Well-
being at Mid Life. Chicago: The University of Chicago Press;
2004. p. 227-51.

Reynolds K, Helgeson V. Children with diabetes compared to
peers: Depressed? Distressed? Ann Behav Med 2011; 42(1): 29-41.
Anderson RJ, Freedland KE, Clouse RE, Lustman PJ. The
prevalence of comorbid depression in adults with diabetes: a meta-
analysis. Diabetes Care 2001; 24(6): 1069-78.

Roy T, Lloyd CE. Epidemiology of depression and diabetes: a
systematic review. J Affect Disord 2012; 142: S8-S21.

(73]

[74]

[75]

[76]

[77]

(78]

(84]

[85]

[86]

(87]

[94]

Current Diabetes Reviews, 2015, Vol. 11, No. 4 249

Johnson B, Eiser C, Young V, Brierley S, Heller S. Prevalence of
depression among young people with type 1 diabetes: a systematic
review. Diabet Med 2013; 30(2): 199-208.

Morgan E, Patterson CC, Cardwell CR. General practice-recorded
depression and antidepressant use in young people with newly
diagnosed type 1 diabetes: a cohort study using the clinical practice
research datalink. Diabet Med 2014; 31(2): 241-5.

Anderson BJ. Living with depression and type 1 or type 2 diabetes
in late adolescence and young adulthood: lessons from research.
Diabetes Spectr 2010; 23(1): 32-7.

Bernstein CM, Stockwell MS, Gallagher MP, Rosenthal SL, Soren
K. Mental health issues in adolescents and young adults with type 1
diabetes: prevalence and impact on glycemic control. Clin Pediatr
2013; 52(1): 10-5.

Hislop A, Fegan P, Schlaeppi M, Duck M, Yeap B. Prevalence and
associations of psychological distress in young adults with type 1
diabetes. Diabet Med 2008; 25(1): 91-6.

Kibbey KJ, Speight J, Wong JL, Smith LA, Teede HJ. Diabetes
care provision: barriers, enablers and service needs of young adults
with type 1 diabetes from a region of social disadvantage. Diabet
Med 2013; 30(7): 878-84.

Insabella G, Grey M, Knafl G, Tamborlane W. The transition to
young adulthood in youth with type 1 diabetes on intensive
treatment. Pediatr Diabetes 2007; 8(4): 228-34.

Hood KK, Beavers DP, Yi-Frazier J, ef al. Psychosocial burden and
glycemic control during the first 6 years of diabetes: results from
the Search for Diabetes in Youth Study. J Adolesc Health 2014;
55(4): 498-504.

Lustman PJ, Anderson RJ, Freedland KE, de Groot M, Carney RM,
Clouse RE. Depression and poor glycemic control: a meta-analytic
review of the literature. Diabetes Care 2000; 23(7): 934-42.
Gonzalez JS, Peyrot M, McCarl LA, et al. Depression and diabetes
treatment nonadherence: a meta-analysis. Diabetes Care 2008;
31(12): 2398-403.

De Groot M, Anderson R, Freedland KE, Clouse RE, Lustman PJ.
Association of depression and diabetes complications: a meta-
analysis. Psychosom Med 2001; 63(4): 619-30.

Peters A, Laffel L, ADA Transitions Working Group. Diabetes care
for emerging adults: recommendations for transition from pediatric
to adult diabetes care systems. Diabetes Care 2011; 34: 2477-85.
Stone A, Schwartz J, Broderick J, Deaton A. A snapshot of the age
distribution of psychological well-being in the United States.
PNAS 2010; 107: 9985-90.

Markowitz JT, Laffel LM. Transitions in care: support group for
young adults with type 1 diabetes. Diabet Med 2012; 29(4): 522-5.
Chen P, Jacobson KC. Developmental trajectories of substance use
from early adolescence to young adulthood: Gender and
racial/ethnic differences. J Adolesc Health 2012; 50(2): 154-63.
Hanna KM, Stupiansky N, Weaver M, Slaven J, Stump T. Alcohol
use trajectories after high school graduation among emerging adults
with type 1 diabetes. J Adolesc Health 2014; 55(2): 201-8.

Lee P, Greenfield JR, Campbell LV. Managing young people with
type 1 diabetes in a 'rave' new world: metabolic complications of
substance abuse in type 1 diabetes. Diabet Med 2009; 26(4): 328-
33.

Barnard KD, Dyson P, Sinclair JMA, et al. Alcohol health literacy
in young adults with type 1 diabetes and its impact on diabetes
management. Diabet Med 2014; 31(12): 1625-30.

Reynolds K, Liese AD, Anderson AM, et al. Prevalence of tobacco
use and association between cardiometabolic risk factors and
cigarette smoking in youth with type 1 or type 2 diabetes mellitus. J
Pediatr 2011; 158(4): 594-601.e1.

Lee P, Greenfield JR, Campbell LV. "Mind the gap" when
managing ketoacidosis in type 1 diabetes. Diabetes Care 2008;
31(7): e58.

American Diabetes Association. Standards of medical care in
diabetes- 2013. Diabetes Care 2013; 36(1): S11-S66..

Young V, Eiser C, Johnson B, et al. Eating problems in adolescents
with type 1 diabetes: a systematic review with meta-analysis.
Diabet Med 2013; 30(2): 189-98.

Rydall AC, Rodin GM, Olmsted MP, Devenyi RG, et al
Disordered eating behavior and microvascular complications in
young women with insulin-dependent diabetes mellitus. N Engl J
Med 1997; 336(26): 1849-54..

Peveler RC, Bryden KS, Neil HAW, et al. The relationship of
disordered eating habits and attitudes to clinical outcomes in young



250

[97]

[100]

[101]

[102]

[103]

[104]

[105]

Current Diabetes Reviews, 2015, Vol. 11, No. 4

adult females with type 1 diabetes. Diabetes Care 2005; 28(1): 84-
8.

Balfe M, Doyle F, Smith D, Sreenan S, Conroy R, Brugha R.
Dealing with the devil: weight loss concerns in young adult women
with type 1 diabetes. J Clin Nurs 2013; 22(13-14): 2030-8..

Bryden K, Peveler R, Stein A, Neil H, Mayou R, Dunger D.
Clinical and psychological course of diabetes from adolescence to
young adulthood: a longitudinal cohort study. Diabetes Care 2001;
24(9): 1536-40.

ohnson B, Elliott J, Scott A, Heller S, Eiser C. Medical and
psychological outcomes for young adults with type 1 diabetes: no
improvement despite recent advances in diabetes care. Diabet Med
2014;31(2): 227-31.

Powers MA, Richter S, Ackard D, Critchley S, Meier M, Criego A.
Determining the influence of type 1 diabetes on two common
eating disorder questionnaires. Diabetes Educ 2013; 39(3): 387-96.

Wiebe DJ, Chow CM, Palmer DL, et al. Developmental processes
associated with longitudinal declines in parental responsibility and
adherence to type 1 diabetes management across adolescence. J
Pediatr Psychol 2014; 39(5): 532-41.

Hanna KM, Weaver M, Stump T, Guthrie D, Oruche U. Emerging
adults with type 1 diabetes during the first year post-high school:
perceptions of parental behaviors. Emerg Adulthood 2014; 2(2):
128-37.

Sparud-Lundin C, Ohrn I, Danielson E. Redefining relationships
and identity in young adults with type 1 diabetes. J] Adv Nurs 2010;
66(1): 128-38.

Helgeson VS, Palladino DK, Reynolds KA, Becker D, Escobar O,
Siminerio L. Early adolescent relationship predictors of emerging
adult outcomes: youth with and without type 1 diabetes. Ann
Behav Med 2014; 47(3): 270-9.

Scholes C, Mandleco B, Roper S, Dearing K, Dyches T, Freeborn
D. Young people's experiences living with type 1 diabetes. Nurs
Times 2013; 109(45): 23-5.

Gillibrand R, Stevenson J. The extended health belief model
applied to the experience of diabetes in young people. Br J Health
Psychol 2006; 11(1): 155-69.

Helgeson VS, Palladino DK, Reynolds KA, Becker DJ, Escobar O,
Siminerio L. Relationships and health among emerging adults with
and without type 1 diabetes. Health Psychol 2014; 33(10): 1125-33.

[106]

[107]

[108]

[109]

[110]

[111]

[112]

[113]

[114]

[115]

[116]

Monaghan et al.

Nelson LJ, Padilla-Walker LM, Christensen KJ, Evans CA, Carroll
JS. Parenting in emerging adulthood: an examination of parenting
clusters and correlates. J Youth Adolesc 2011; 40(6): 730-43.
Jacobson A, Hauser S, Cole C, et al. Social relationships among
young adults with insulin-dependent diabetes mellitus: ten-year
follow-up of an onset cohort. Diabet Med 1997; 14: 73-9.

Helgeson VS, Mascatelli K, Reynolds KA, Becker D, Escobar O,
Siminerio L. Friendship and romantic relationships among
emerging adults with and without type 1 diabetes. J Pediatr Psychol
2014. doi: 10.1093/jpepsy/jsu069.

Wysocki T, Hough B, Ward K, Green L. Diabetes mellitus in the
transition to adulthood: adjustment, self-care, and health status. J
Dev Behav Pediatr 1992; 13(3): 194-201.

Helgeson V, Siminerio L, Escobar O, Becker D. Predictors of
metabolic control among adolescents with diabetes: a 4-year
longitudinal study. J Pediatr Psychol 2009; 34(3): 254-70

Wiley J, Westbrook M, Long J, Greenfield J, Day R, Braithwaite J.
Diabetes education: the experiences of young adults with type 1
diabetes. Diabetes Ther 2014; 5(1): 299-321.

Louch G, Dalkin S, Bodansky J, Conner M. An exploratory
randomised controlled trial using short messaging service to
facilitate insulin administration in young adults with type 1
diabetes. Psychol Health Med 2013; 18(2): 166-74.

Huang JS, Terrones L, Tompane T, ef al. Preparing adolescents
with chronic disease for transition to adult care: a technology
program. Pediatr 2014; 133(6): e1639-46.

Farmer AJ, Gibson OJ, Dudley C, ef al. A randomized controlled
trial of the effect of real-time telemedicine support on glycemic
control in young adults with type 1 diabetes. Diabetes Care 2005;
28:2697-702.

Price CS, Corbett S, Lewis-Barned N, Morgan J, Oliver LE,
Dovey-Pearce G. Implementing a transition pathway in diabetes: a
qualitative study of the experiences and suggestions of young
people with diabetes. Child Care Health Dev 2011; 37(6): 852-60.
McManus M, White P, Barbour A, et al Pediatric to adult
transition: a quality improvement model for primary care. J
Adolesc Health 2015; 56: 73-8.

Received: December 23,2014

Revised: February 24, 2015

Accepted: March 19,2015



