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ABSTRACT

Introduction Diabetes distress (DD) is a serious problem
in many people with diabetes and is associated with
unfavorable clinical and psychosocial outcomes in children
and adults. Little is known about DD in young adults (YAs)
with type 1 diabetes mellitus (T1DM) who transferred to
adult care. This study aimed to explore the differences
between YAs with/without DD regarding transfer
experiences, self-management and health-related quality
of life (HRQoL).

Research design and methods Cross-sectional online
questionnaire completed by YAs with T1DM after transfer.
DD was measured with the short-form Problem Areas in
Diabetes scale. Descriptive analyses were followed by
t-tests and 2 tests to explore differences between the
groups with/without DD. Effect sizes were calculated.
Results Of 164 respondents with mean age 22.7 (+1.56)
years, 60.7% was female. The total sample scored low
on DD (6.52+4.67; range: 0-17), but 57 (34.8%) had a
score >8, indicating DD. YAs with DD felt less ready to
transfer to adult care than those without DD and scored
lower on alliance between pediatric and adult care and
reception in adult care. They also reported poorer self-
management skills and lower HRQoL in all domains of
functioning.

Conclusions More than one-third YAs experienced DD
after transfer; this was associated with less favorable
transition, self-management and psychosocial outcomes.
Transfer in care seems to be a source of DD. Systematic
screening on DD and attention for YAs’ worries is
recommended in both pediatric and adult care.

INTRODUCTION

Emerging adulthood is a critical period with
increased risk of acute and even chronic
health complications, psychological prob-
lems and psychosocial issues for young adults
with type 1 diabetes mellitus (T1DM).' Young
people growing up with TIDM go through
various transitions while transitioning from
childhood to adulthood. Next to the devel-
opmental milestones they are expected to
achieve, they are required to transfer to
adult care and take up self-management
of their chronic condition, which can be
challenging.” * Young adults are under-
represented in research on living with T1IDM,
although they have unique views, challenges
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What is already known about this subject?

» The few studies that explored diabetes distress in
young adults with type 1 diabetes mellitus (T1DM)
showed that diabetes distress is significantly more
present in the young adult group compared with
other age groups and that more diabetes distress in
young adults with T1DM is associated with impaired
health outcomes and less frequent blood monitoring
by young adults.

What are the new findings?

» More than one-third of the young adults with T1DM
experienced diabetes distress after transfer to adult
care.

» Having diabetes distress was associated with less
favorable transition experiences, self-management
outcomes and psychosocial outcomes.

» Transfer in care may be a source of diabetes distress
in young adults.

How might these results change the focus of

research or clinical practice?

» Systematic screening on diabetes distress and at-
tention for young adults’ worries is recommended.
Building positive relationships and adopting moti-
vating communication styles may help clinicians to
reduce diabetes distress in this population.

and needs.” * The regular developmental
tasks of young adults in emerging adult-
hood may influence and be influenced by
T1DM.? Diabetes management, for instance,
is often a lower priority for young adults with
T1DM during important life transitions,” and
glycaemic control of this group is less optimal
compared with other age groups.

Studies repeatedly show that living with
diabetes comes with a profound emotional
burden.® Consequently, young people with
TIDM are at significant risk for psycholog-
ical comorbidity: high prevalence of depres-
sive symptoms, anxiety and eating disorders
have been reported in this group.”’ Apart
from these clinically defined psycholog-
ical diagnoses, diabetes distress is more and
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more recognized as an important indicator for mental
health."" '* Diabetes distress is defined as ‘the negative
emotional or affective experience resulting from the
challenge of living with the demands of diabetes...”."*
It is associated with unfavorable clinical and psychoso-
cial outcomes and lower levels of self-management.'
Different studies found the number of people experi-
encing diabetes distress to be higher than the number
of people experiencing clinically established psycholog-
ical disorders such as depression'” '* Therefore, diabetes
distress can be a more useful indicator to gain insight into
well-being and needs of (young) people with diabetes,
and to prevent further deterioration of mental health in
this group. This is why international diabetes guidelines
recommend regular screening on diabetes distress in
clinical practice.'

Diabetes distress has been topic of research for at least
25 years now,"” but relatively little research has specifi-
cally addressed young adults.’ '® The few studies that
explored this area showed that diabetes distress is signifi-
cantly more present in the young adult group compared
with other age groups’® and that more diabetes distress
in young adults with TIDM is associated with impaired
health outcomes (eg, higher hemoglobin Alc (HbAlc)
levels)'” ' and less frequent blood monitoring by young
adults.'”” Garvey and colleagues found that feeling
prepared for transition to adult care was associated with
lower diabetes distress in young adults with TIDM.'®
However, this is the only study that addressed transition
and diabetes distress. Since transition is an important
phase to support the development of self-management
skills and to prepare young people for adult life while
maintaining good quality of life, it is useful to further
explore the differences between young people with and
without diabetes distress regarding transfer experiences,
self-management and health-related quality of life. Such
insights could help to tailor self~-management support to
the needs of young adults. This study aimed to explore
these differences in a sample of Dutch young adults
(aged 18-25 years) with TIDM.

RESEARCH DESIGN AND METHODS

Participants and setting

This study used data from a larger evaluation study of
transitional care for young adults with TIDM in the
Netherlands."” * The study involved 12 hospitals and
was conducted between April 2016 and October 2018;
its study protocol has already been published,” as is the
evaluation study itself.' In the current study, results from
an online questionnaire on diabetes distress, health-
related quality of life, selfmanagement and transfer
experiences were explored. Participants were young
adults (aged 18-25 years) with a confirmed diagnosis of
TIDM who had made the transfer to adult services in
2012-2014, had no cognitive impairment and were able
to speak and read Dutch. In our evaluation study, we
found that the care facilities could be divided into two

groups: HI-AATT (with high attention for transitional care
and thus better alliance between pediatric and adult care
settings) and LO-ATT (the opposite). We established that
there were hardly any significant differences between the
two groups related to outcomes in young adults, such as
health-related quality of life and self-management. Extra
analysis (not published) also showed that there were no
differences in diabetes distress. That is why in this study,
we did not differentiate between teams with more or less
transitional care facilities.

Data collection

The participating hospitals invited potential respondents
by email in October 2017. They were asked to fill out an
online questionnaire on diabetes distress, health-related
quality of life, self-management and transfer experi-
ences. Most invited people had transferred to adult
services in the period 2012-2014, but five hospitals also
invited young adults who had transferred in 2015-2016.
Reminders were sent after 2 and 4weeks. Every third
respondent received a €20 gift voucher. Those who even-
tually participated, consented with the use of their data
and linking these to data from their electronic charts for
this study.

Measures

Background characteristics

The following sociodemographic characteristics were
addressed in the questionnaire: age (years); gender
(male/female); highest completed educational level at
time of the study (low (ie, junior vocational or secondary
general low) and medium (ie, secondary general high or
senior vocational) versus high (higher educational insti-
tutions) ); employment status (paid or volunteer job, yes
vs no) and living status (with parents vs independent).
Time since transfer (first consultation in adult care) had
been collected in the overarching evaluation study from
participants’ medical records.

Diabetes distress

Diabetes distress was measured with the Dutch version of
the validated 5-item Problem Areas in Diabetes (PAID-5)
scale.”** Items are scored on a 5-point Likert scale: O=nota
problem, Il=minor problem, 2=moderate problem,
3=somewhat serious problem, 4=serious problem. The
theoretical range is 0-20; higher scores indicate more
stress. Cronbach’s o in the current study was 0.89. For
the categorization of groups into ‘with diabetes distress’
and ‘without diabetes distress’, a score of eight points or
higher on the sum score was classified as having diabetes
distress.”

Transfer experiences

Transfer experiences were measured using the validated
20-item On Your Own Feet—Transfer Experiences Scale.**
Items are scored on a 5-point Likert scale: I=strongly
disagree, 2=disagree, 3=donot agree/do not disagree,
4=agree, b=strongly agree. Higher scores indicate more
positive transfer experiences. Cronbach’s o for the total
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scale was 0.91 in the current study. Subscales included:
reception in adult care (four items, 0=0.88, alliance
between pediatric and adult care (five items, 0=0.87),
preparation for the transfer (three items, 0=0.70), read-
iness to transfer (six items, 0=0.81) and youth involve-
ment (two items, 0:=0.60).

Self-management

Self-management skills were measured with the validated
12-item Partners in Health scale.” Items are scored on a
9-point Likert scale, where a higher score indicates better
self-management skills. Cronbach’s o/ in the current study
was 0.74.

Health-related Quality of Life

Health-related Quality of Life (HRQoL) was measured
using the Dutch version of the validated 23-item Pediatric
Quality of Life Inventory for Young Adults.”® Items are
scored on a 5-point Likert scale: O=never, 1=almost never,
2=sometimes, 3=often, 4=almost always. Each answer is
reversely scored and rescaled to a 0-100 scale (0=100,
1=75, 2=50, 3=25, and 4=0). Higher scores indicate better
HRQoL. Cronbach’s o for the total scale was 0.94 in the
current study. Subscales included: physical health (eight
items, 0=0.88, emotional functioning (five items, 0=0.86),
social functioning (five items, 0=0.80) and school/work
functioning (five items, 0=0.80).

Data analysis

Descriptive analyses were performed to describe the
study sample’s background characteristics. Differences
on background characteristics between non-responders
and responders were calculated using t-tests and Pearson
x” tests. The study sample was divided into two groups on
the basis the PAID-5 scale score: (1) with diabetes distress
(score >8) and (2) without diabetes distress (score <8).
Differences between these two groups were explored with
t-tests and Pearson X2 tests and effect sizes (Cohen’s d)
were calculated; descriptive analyses (frequencies) were
used to explore diabetes distress within these groups (at
item level). Missing data were excluded listwise.

RESULTS

Response and background characteristics

Four hundred and thirty-five young adults with T1IDM
were invited to participate in the study. Of these, 177
(40.7%) filled out the questionnaire and 164 (37.7%)
provided information about diabetes distress. Non-
responders did not differ from the responders in age
(mean+SD in years: 23.6+1.40 vs 23.9+1.49; p=0.158), but
they were more often men (64.0% vs 39.3%; p<0.001). A
description of the study sample is given in table 1.

Diabetes distress

The total study sample (n=164) scored low on problem
areas in diabetes (6.52+4.67, range: 0-17) but 57 of them
(34.8%) had a score 28, indicating diabetes distress.
These young adults with diabetes distress had a mean

Table 1 Background characteristics of total study sample
(n=164)
Mean (+SD) or

Characteristic Frequency (%)
Age (years) (range 19-28 years) 22.7 (+1.56)
Time since transfer” (3-6 years) 4.7 (£1.13)
Gendert

Female 99 (60.7%)

Male 64 (39.3%)

Educational levelt

Low/middle 125 (76.7%)
High 38 (23.3%)
Paid or volunteer jobt
Yes 137 (84.0%)
No 26 (16.0%)
Livingt
With parents 99 (60.7%)
Independent (on own) 64 (39.3%)
n=112.
Tn=163.

distress score of 11.88 (£2.99) vs 3.66 (¥2.27) in those
without diabetes distress (p<0.001). “Worrying about the
future and the possibility of serious complications’ was
most often mentioned as a serious problem by those with
diabetes distress (67%; figure 1). Those without diabetes
distress also worried about this, but only 5% considered it
a serious problem. ‘Feeling that diabetes is taking up too
much of your mental and physical energy every day’ was
relatively often mentioned as a serious problem as well by
58% of those with diabetes distress. Comparisons of those
with and those without diabetes distress on the PAID-5
showed substantial and significant differences between
both groups (figure 1).

Differences on background characteristics and outcomes
Interestingly, there were hardly any differences in back-
ground characteristics between young adults with and
without diabetes distress (table 2). However, the latter
were significantly younger (p=0.038).

As for transfer experiences, young adults with diabetes
distress overall had less positive experiences (p=0.002).
More specifically, they rated the reception in adult care
(p=0.013) and the alliance between pediatric and adult
care (p=0.029) lower and felt less ready to transfer to
adult care (p<0.001). They also reported worse outcomes
on self-management (p<0.001) and overall HRQoL
(p<0.001) compared with young adults without diabetes
distress. HRQoL of those with diabetes distress was signifi-
cantly lower on all domains, that is, physical functioning,
emotional functioning, social functioning and school/
work functioning. Effect sizes differed from medium to
large for all outcome measures. Large effect sizes were
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Young adults without diabetes distress (n=107)

Worrying about the future and the possibility of serious complications
Feeling that diabetes is taking up too much of your mental and physical energy every day
Feeling depressed when you think about living with diabetes
Feeling scared when you think about living with diabetes 93% 7%
Young adults with diabetes distress (n=57)
Worrying about the future and the possibility of serious complications 3 30%. 67%
Feeling that diabetes is taking up too much of your mental and physical energy every day 33% 58%
Coping with complications of diabetes 21% 39% 40%
Feeling depressed when you think about living with diabetes

Feeling scared when you think about living with diabetes

B Not a problem / minor problem

Figure 1

particularly found for emotional, social and school/work
functioning (table 2).

DISCUSSION

General discussion

This study found substantial differences in transfer
experiences, self-management and HRQoL between
young adults with TIDM with and without diabetes
distress. Those without diabetes distress reported better
transfer experiences and better self-management skills
and higher HRQoL compared with those with diabetes
distress. Young adults with diabetes distress were slightly
older; no other differences in background characteristics
were found.

Almost 35% of the participants reported diabetes
distress. The estimated prevalence of diabetes distress in
other studies is 28% in adolescents and emerging adults
with TIDM?” and 32% in young adults with TIDM,*
which is comparable to the present study. The outcome
that those with diabetes distress were older than those
without is congruent with the finding of Lasait¢ and
colleagues (2016) that emerging young adults more
often experienced psychological distress compared with
adolescents.”” A study in over 19-year-olds with TIDM
found that younger adults more often experienced
diabetes distress than older adults.” Probably, the devel-
opmental challenges of young adulthood add to the
distress experienced from T1DM itself, which warrants
specific attention from healthcare professionals. Went-
zell and colleagues indeed concluded in their integra-
tive review that diabetes distress ‘is embedded within the
developmental challenges specific to living with TIDM

B Moderate problem

37% 49% 14%

B Somewhat serious / serious problem

PAID-5 scores in young adults with and without diabetes distress. PAID, Problem Areas in Diabetes scale.

during this phase [i.e. emerging adulthood]’.’ In this
light, support of parents is also an important topic. Our
study revealed that less young adults who still lived with
their parents had diabetes distress compared with those
who lived independently. Shaw and colleagues (2021)
recently emphasized the (often overlooked) role of
parents in promoting young adults’ well-being.™

Worrying about the future and the possibility of serious
complications were most often reported as (serious)
problems by people with TIDM, in our study and in
previous studies as well."” In general, distress in people
with T1DM seems to be related to emotions (worries,
feelings and so on) rather than difficulties in practically
managing the condition and its treatment.” However,
insights into specific sources of distress in young adults
with TIDM is lacking. In this study, the feeling that
diabetes is taking up too much mental and physical
energy every day, is the second most often mentioned
problem, both by respondents with and those without
diabetes distress. This problem was also highlighted in
our study on HRQoL in these young adults, of whom one
quarter reported fatigue due to TIDM.”® Ways to coun-
teract the feeling that diabetes management takes up too
much mental and physical energy would benefit young
adults with TIDM. Nevertheless, Barry-Menkhaus and
colleagues recently emphasized that much work is still
needed to find pragmatic and efficient ways to improve
selfmanagement of young adults with TIDM.” Another
systematic review also highlights the need to develop
effective interventions for this group.”*

As for the differences in outcomes between young
adults with and without diabetes distress, the latter
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Table 2 Differences between young adults with and without diabetes distress (mean (+SD) or frequency (%))

Young adults with diabetes Young adults without diabetes

distress (n=57)

distress (n=107) Effect size P value

Background characteristics

Age 23.00 (+1.67)
Time since transfer (3—-6 years)*  4.44 (+1.25)
Gendert
Female 39 (68.4%)
Male 18 (31.6%)

Educational levelt

Low/middle 44 (78.6%)

High 12 (21.4%)
Paid or volunteer jobt

Yes 46 (82.1%)

No 10 (17.9%)
Livingt

With parents 30 (563.6%)

On own 26 (46.4%)
Transfer experiences (OYOF-TES)
Reception in adult care 3.72 (+0.993)

Alliance between pediatric and 2.92 (+0.899)

adult care

Preparation for the transfer 2.88 (+0.925)
Readiness to transfer 3.76 (x0.710)
Youth involvement 3.12 (x1.02)

Total score 66.88 (x13.94)
Self-management
PIH 76.09 (£8.81)

HRQOL (PedsQL-YA)

Physical functioning 79.11 (x15.30)
Emotional functioning 52.81 (x17.70)
Social functioning 78.51 (x16.26)
School/work functioningt 61.40 (x19.43)
Total score 69.41 (+14.35)

22 47 (+1.48) 0.33 0.038
4.82 (+1.03) 0.33 0.087
60 (56.6%) - 0.141
46 (43.4%)

81 (75.7%) - 0.681
26 (24.3%)

91 (85.0%) - 0.318
16 (15.0%)

69 (64.5%) - 0.188
38 (35.5%)

4.04 (£0.675) 0.38 0.013
3.23 (+0.857) 0.35 0.029
3.02 (+0.931) 0.15 0.323
4.19 (£0.576) 0.67 <0.001
3.39 (+0.955) 0.27 0.101
73.35 (+11.25) 0.51 0.002
82.22 (+7.91) 0.73 <0.001
87.21 (+15.51) 0.53 0.002
80.28 (+17.43) 1.56 <0.001
90.23 (+12.69) 0.80 <0.001
75.99 (+16.70) 0.81 <0.001
83.96 (+13.16) 1.06 <0.001

*n=112: Young adults with diabetes distress n=41, without diabetes distress n=71.

Tn=163: Young adults with diabetes distress n=57, without diabetes distress n=106.

¥n=163: Young adults with diabetes distress n=56, without diabetes distress n=107.

HRQOL, health-related quality of life; OYOF-TES, On Your Own Feet Transfer Experiences Scale; PedsQL-YA, Pediatric Quality of Life

Inventory —Young Adult; PIH, Partners in Health.

reported more positive outcomes on all measures. They
had better transfer experiences, more self-management
skills and higher HRQoL. It is important to note that it
is still not clear whether less positive transfer experiences
add to diabetes distress or — vice versa — whether diabetes
distress makes young adults more negative towards past
experiences, including transfer. The only previous study
that explored transition and diabetes distress showed
that feeling prepared for the transfer to adult care was
associated with lower diabetes distress in young adults.'®
However, our results suggest that rather than preparation

for transfer, reception in adult care, alliance between
pediatric and adult care and readiness to transfer seem to
be important for young people with TIDM. This suggests
that the transfer in care adds to stress experiences by
young adults. More research is needed to clarify the
sources of diabetes distress in young adults with TIDM.
The finding that young adults without diabetes distress
score significantly better on selfmanagement than
do those with diabetes distress is not surprising. Self-
management encompasses three tasks: medical manage-
ment, role management and emotional management.35
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An association between lower self-care skills (medical
management) and diabetes distress is consistently found
in other age groups.'” Less is known about the effect of
diabetes distress on social participation (ie, the degree
to which someone takes up roles in society in different
areas like school, work, relationships and so on), but we
do know that young adults with social participation rates
comparable to those of their healthy peers, generally
report lower HRQoL.* Social functioning and school/
work functioning were indeed significantly and substan-
tially lower in the group with diabetes distress in this
study. More research is needed to further understand
the relation between diabetes distress and social partic-
ipation of young adults with TIDM. Emotional manage-
ment involves, among other things, stress management,
positive thinking and mental well-being.”” The largest
negative effect of diabetes distress was indeed found for
emotional functioning. More diabetes distress, therefore,
could impair one’s self-management skills.

The question is how to support young adults with TIDM
who have diabetes distress. Apart from more insight
into their sources of stress and support needs, studies
researching distress in adults can provide recommenda-
tions that might be valid for young adults as well. First, as
mentioned above, it is essential to regularly screen young
adults for diabetes distress and have attention for and
discuss any worries. Second, it is important to consider
what healthcare professionals can do to counteract
diabetes distress in young adults with TIDM." A recent
systematic review suggested that experiencing good
communication and positive experiences with health-
care professionals is found to be associated with reduced
diabetes distress and better self-management outcomes.*
Previous studies in young people with chronic condi-
tions have linked positive relationships with and trust in
healthcare professionals with more positive outcomes
as well.* * Fisher and colleagues emphasize specific
communication styles that healthcare professionals can
apply to reduce diabetes distress.” These recommenda-
tions are valid for both pediatric and adult care profes-
sionals. Transitional care based on good collaboration
between pediatric and adult care and harboring a warm
reception in adult care could contribute to alleviate the
burden for young adults.*’

Strengths and limitations

This study addressed a gap in current literature and
provided unique insights into diabetes distress around
transfer in care. Another strength is the nationwide
representation of young adults with TIDM. A possible
limitation is that respondents were more often women;
some studies suggest there is a significant association
between higher diabetes distress and female gender in
emerging adults, but the relationship between diabetes
distress and gender is not clear.® Therefore, we cannot
tell if and how the underrepresentation of males in our
study may have influenced our results. Another limita-
tion is that the cross-sectional study design did not allow

for exploration of causality; longitudinal studies are
needed to identify determinants of diabetes distress in
young adults with TIDM. Also, while the response rate
in this study was rather low, it appears to be comparable
to similar (post transition) studies in young people with
T1DM.*' Finally, this study did not include any informa-
tion about diabetes control and the impact on transfer,
because the survey and available medical record data
were collected in different time periods. Our evaluation
study'” revealed that mean HbAlc scores did not change
over time (p=0.836); they were elevated across the whole
study period with no significant differences between pedi-
atric and adult care. It seems relevant to study the asso-
ciation between diabetes control and diabetes distress in
future, longitudinal studies.

CONCLUSION

In this study, more than one-third of the young adults
with T1DM experience diabetes distress after transfer to
adult care. Differences in diabetes distress are substantial
and so are the consequences of having diabetes distress.
Those with diabetes distress had less positive transfer
experiences, suggesting that the transfer in care could
be a source of diabetes distress in young adults. Specific
attention is required for reception in adult care, alli-
ance between pediatric and adult care and readiness to
transfer. Young adults with diabetes distress also reported
less self-management skills and lower HRQoL compared
with those without diabetes distress. Structured screening
of diabetes distress and attention for and addressing
young adults’ worries is recommended in both pediatric
and adult care.
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