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Abstract

Aims—The goals of the study were to describe the transition of youth with Type 1 diabetes from
paediatric to adult healthcare services, examine the link of this transition with self care and
glycaemic control, and distinguish youth who received medical treatment from different
physicians in terms of demographic and parent relationship variables.

Methods—Youth with Type 1 diabetes (r7=118) were enrolled in a prospective study that
examined the transition from the paediatric to adult healthcare systems and were evaluated during
their senior year of high school (time 1) and 1 year later (time 2). Data on self care, glycaemic
control and parent relationship were collected.

Results—The majority of youth saw a paediatric endocrinologist at both assessments (/7= 64);
others saw an adult care physician at both assessments (/7= 26) or transitioned from a paediatric
endocrinologist to an adult care physician (7= 19). Nine youth saw no physician between time 1
and time 2. There were group differences in demographic and parent relationship variables and
self-care behaviour and glycaemic control related to the transition of care. Youth who remained in
the paediatric healthcare system had the best self care and did not experience declines in
glycaemic control over time.

Conclusions—Early transition from the paediatric healthcare system to the adult healthcare
system is associated with psychosocial variables and worse glycaemic control. Future research
should identify factors that determine optimal timing and strategies to avoid deterioration of care
and control during this transition.

Introduction

Transition of adolescents and young adults from paediatric health care to adult health care
has been recognized as an important and difficult transition for decades [1-4]. This
transition is difficult in part because of gaps in care and in part because of differences in the
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approach to health care and support provided in paediatric and adult settings [5]. Paediatric
services are more likely to provide integrated services and supports, whereas adult services
more often rely on patient initiative to make decisions about following through on medical
advice [3]. Thus, the transition from paediatric to adult care settings represents a formidable
change in healthcare delivery for adolescents and emerging adults with chronic illness, and
may be particularly challenging for those with Type 1 diabetes, an illness requiring a high
level of patient involvement and self care.

A recent position statement by the American Diabetes Association and other interested
groups has described this transition as ’a high-risk period for a person with diabetes, a
perfect storm during which interruption of care is likely for multiple reasons* [3]. The
transition from paediatric to adult health care may coincide with other life transitions that
could interfere with engagement in the healthcare system. Youth may be moving away from
home, pursuing employment or post-secondary education and exploring other aspects of
adult life, such as significant romantic relationships. These normative transitions add to the
complexity of emerging adulthood for youth with diabetes and may contribute to difficulties
in healthcare transitions. In addition, older adolescents begin to take on increasing
responsibility for diabetes care and parents reduce their role in everyday diabetes tasks [6].
Although skilled in many aspects of diabetes management, adolescents and emerging adults
do not have the same level of sophistication at navigating the healthcare system as do their
parents and may not even have much experience with basic tasks such as scheduling their
own medical appointments. The transition from paediatric to adult care also may coincide
with a loss of health insurance coverage and an increase in financial barriers to healthcare
access [7].

Although there is consensus that the transition from paediatric to adult care is challenging,
little work has described the outcomes experienced by individuals as they navigate this
transition [8]. A few retrospective studies indicate that the frequency of clinic visits
decreases after the transition to adult care [9-12] and some evidence suggests that infrequent
clinic visits are associated with poor glycaemic control [13]. Although concerns have been
raised about the implications of the transition for glycaemic control [5,14], few studies have
systematically investigated this issue [3,12,15]. Although it did not specifically focus on the
care transition, one longitudinal study followed adolescents into early adulthood and found
an increased rate of diabetes complications, behavioural problems and increased psychiatric
disorders in the following decade [16,17], suggesting that the period in which care
transitions occur is associated with negative outcomes. It also is not well documented
whether patients transition to adult endocrinology providers or primary care physicians
[11,18]. Given the differing levels of expertise and availability of a diabetes care team
between endocrinologists and primary care physicians, this choice may have a substantial
impact on later diabetes outcomes (19).

The current study has three goals. First, we describe the transition from paediatric to adult
healthcare services among a sample of youth with Type 1 diabetes at the onset of emerging
adulthood (i.e. high school graduation), documenting physician specialty and transition
timing. Second, we examine the link of this transition to self-care behaviour and glycaemic
control. Third, we distinguish youth who see different kinds of physicians by demographic
characteristics and relationships with parents. There are likely to be demographic and
psychosocial variations in patients who change providers at different points in time.
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We conducted a prospective study of youth from a single paediatric diabetes centre in the
USA. Adolescents with Type 1 diabetes were recruited from a previous study that was
conducted with patients from the Children’s Hospital of Pittsburgh in 2002-2004 to assess
the effects of psychosocial variables on successful progression through adolescence (see
Helgeson et al. [20] for details). After receiving signed consent forms by post, we sent
participants a questionnaire to complete in the spring of their senior year of high school
[time 1 (T1)] and again 1 year later [time 2 (T2)]. If youth were under the age of 18 years,
parents provided written consent and youth provided assent. When youth reached 18 years
of age, they were re-consented. The majority of participants used an online questionnaire at
T1 (86%) and at T2 (89%); the remainder completed a written version sent by post.

The paediatric diabetes centre from which youth were recruited does not have a formal time
of transition to adult care. The general philosophy is to offer continued Children’s Hospital
of Pittsburgh care until their permanent domicile has been determined (usually after college
graduation or when they have a job). However, physicians and educators introduce the issue
of transition during the later teen years and work on increasing independence in terms of self
care over a period of time on a case-by-case basis. Group education classes are provided
during the time of transition and efforts are made to link youth with an appropriate diabetes
adult care provider.

At each study time point, participants indicated whether they had seen a physician for their
diabetes care in the past year and, if so, they provided the name of their physician. We
contacted all of these physicians to verify that the patient had been seen in the past year and
to obtain the HbA1 value, if it was measured. For patients who remained at the Children’s
Hospital of Pittsburgh, HbA;. was measured by HPLC (Tosoh Instruments, XXXXX,
XXXX), with a normal range of 4.6-6.1%. Other patients saw physicians from a variety of
practices; thus, measurement of HbA varied. In general, the measurement of HbA ;. from
these other laboratories used methods that were comparable with, or if anything = 0.5 lower
than, the Children’s Hospital of Pittsburgh assay [e.g. Quest Laboratories (XXXXX, XXXX,
XXX) or DCA (XXXXX, XXXX XXXX) point of care]. Thus, the present analysis is
conservative in testing whether youth who leave the Children’s Hospital of Pittsburgh have
higher HbA 1 levels than those who remain in paediatric care.

The questionnaire included a number of psychosocial variables, one of which was a self-
report measure of self care, the 14-item Self Care Inventory [21,22]. The instrument has
high internal consistency and test—retest reliability, and is related to interview-based
measures of adherence and good glycaemic control [22]. Respondents were asked how well
they followed their physician’s recommendations for glucose testing, insulin administration,
diet, exercise and other diabetes-related behaviours. Each item is rated on a 1 (never do it) to
5 (always do this as recommended) scale. We updated this scale by adding eight more
contemporary items (e.g. made up blood test results, skipped meals), as described in
Helgeson et al. [23]. The internal consistency for this study was good at T1 (a = 0.84) and
T2 (o = 0.88). The self-care index was not significantly related to glycaemic control at T1 (r
=-0.15, P=0.14), but was at T2 (r=-0.39, £<0.001).

We also measured several characteristics of the parent—child relationship to see if these were
related to the physician seen for diabetes care. We administered three of Kerr and Statin’s
[24] scales: child disclosure of daily activities, child disclosure of feelings, and parental
monitoring. Because the three variables were highly correlated at each assessment (rvalues
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ranged from 0.63 to 0.78), we standardized the scores and created a composite index of
parental involvement in the child’s life at T1 (a = 0.94) and T2 (a = 0.93).

Statistical analysis

We categorized youth into groups based on who they saw for their diabetes care at T1 and
T2 (described below). We used XZ and analysis of variance to compare these groups on T1
background variables. To determine how self care and glycaemic control changed over time
as a function of physician group, we used repeated-measures analyses of variance. We used
three time points in these analyses. In addition to T1 and T2, we used the last year that youth
participated in the previous study (referred to as T0) as a comparison [20]. At TO,
participants were on average 16.2 years old and in their second year of high school. At TO,
nearly all (91%) participants were seeing a paediatric endocrinologist, whereas by T1 22%
of participants had transitioned. We also used analysis of variance to compare the groups on
parent relationships variables. Finally, we calculated the age at which participants
transferred from a paediatric to an adult care physician and correlated that variable with
diabetes outcomes. For participants who had not made the transfer, we used their T2 age as
the age at transition rather than exclude them from the analysis.

Ethical approval

The study was approved by the Institutional Review Boards of Carnegie Mellon University
and the University of Pittsburgh and complies with the 1964 Declaration of Helsinki
recommendations.

Results

Sample characteristics

Of the 132 children who participated in the previous study, 127 agreed to be contacted, but
five dropped out of the study and four missed one of the assessments, leaving a final sample
size of 118. The average HbA. was 74 mmol (8.9%) at T1.

Physician groups

We examined the type of physician participants saw at T1 and T2 and developed four
groups: group 1 saw a paediatric endocrinologist at both T1 and T2 (‘paediatric‘; n= 64);
group 2 saw an adult services physician (adult endocrinologist, primary care physician) at
T1and T2 (‘adult services*; n= 26); group 3 saw a paediatric endocrinologist at T1, but
switched to adult services at T2 (“transition*; 7= 2); group 4 saw a physician at T1 but saw
no physician at T2 (‘no physician®; n=9).

Physician group comparisons on background variables

In terms of T1 background variables, there were no differences between the four groups on
participant sex, household structure, duration of diabetes or insulin delivery method (pump
vs. injection; see Table 1). There were group differences on age (/3114 = 4.15, < 0.01, 77,02
=0.10; race, ng =12.37, P<0.01) and a trend on social status (as measured by the
Hollingshead index [25]) (F3 114 = 2.22, P=0.09; 77,02: 0.06). The adult services group was
significantly older than the paediatric group, was less likely to be white than the paediatric
or transition groups and had marginally lower social status than the paediatric group, as
shown in Table 1.

We also compared the four groups on baseline (TO) measures of self care and glycaemic
control. There were no group differences in self care, but there was a group difference in
HbA1c (F3111 =5.98, P=0.001; p Z=0.14). The paediatric group had a significantly lower
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HbA . [M= 67 mmol (8.32%)] than the adult services group [A//= 85 mmol (9.96%)] at
baseline. The transition group and the no physician group fell between the two [M =74

mmol (8.94%) and 80 mmol (9.44%), respectively] and did not significantly differ from
either.

We conducted the analyses below on self care and glycaemic control with and without
controls for age, social status and race, as these demographic variables could account for
group differences in diabetes outcomes. We omitted the no physician group from these
analyses as this group did not have a measure of glycaemic control at T2.

Group comparisons on self care and glycaemic control

Repeated measures analysis of variance on self-care behaviour revealed a main effect of
time (/2,99 = 5.93, £<0.005, 77/,2= 0.11) and a main effect of physician group (/2,100 =
3.49, P< .05, np2= 0.07). The time by physician group interaction was not statistically
significant (£ 200 = 1.88, P=0.12, 77p2= 0.04). When we controlled for age, race and social
status, only the effect of physician group remained (£, g7 = 3.03, A= 0.05, 77,02: 0.06). As
shown in Fig. 1, the paediatric group has the best self care and seems to improve with time,
whereas the transition group deteriorates over time.

Repeated-measures analysis of variance on glycaemic control revealed a main effect of time
(F282=3.98, P<0.05, 17,,2: 0.09), a main effect of physician group (/g3 = 11.64, P<
0.001, an: 0.22) and an interaction between physician group and time (/4 166 = 2.73, P<
0.05, 17,,2 =0.06). When we controlled for age, race and social status, the main effect of time
disappeared, but the main effect of physician group (/1 gop = 8.02, #=0.001, r/pzz 0.17) and
the interaction between time and physician group remained (#4160 = 2.47, < 0.05, n,* =
0.06). As shown in Fig. 2, all groups showed some increases in HbA;. over time, but the
adult services group showed the largest increase and remained much higher than the
paediatric group or the transition group at T2.

The analyses for glycaemic control are limited because some patients saw a physician but
did not have a measure of HbA1¢. As shown in Fig. 2, 97% of the patients in the paediatric
group had an HbA at all three assessments compared with 36% of the patients in the adult
services group and 74% of the patients in the transition group. The group difference in
complete HbA assessment was significant (X22 =38.27, P<0.001).

Group differences on other variables

To determine if we could further distinguish participants who were in these four groups, we
examined what participants were doing at T2. We examined college attendance and living
situation. There was a marginally significant group difference on college attendance (X23 =
6.41, P=0.09. Whereas 84% of the transition group and 81% of the paediatric group were
attending college full-time, only 62% of the adult services group and 56% of the no
physician group were enrolled in college full-time. There was a significant difference in
living situation at T2 (X23 =13.08, P< 0.05). Similar percentages of each group were likely
to be living at home (range 35-44%), but more of the adult services group and no physician
group lived on their own in an apartment (20 and 22%, respectively) compared with the
paediatric and transition groups (2 and 6%)—~because the latter two groups were more likely
to be living on a college campus.

We also examined the parent involvement index. There was a group difference at T1 (£ 119
=6.06, P=0.001, 17,,2: 0.14), such that parents were significantly more involved with the
paediatric group (M= 3.66) than the transition group (M= 2.82), with the other two groups
falling between the two (adult services group: M= 3.24; no physician: M= 3.46). Similar
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findings appeared at T2. Although the overall effect was significant (F 113 = 2.75, £< 0.05,
77,02 =0.07), the contrasts between groups were not significant.

Age at transition

Another way to examine transitioning from paediatric to adult health care is to identify the
age at transition. Younger age at transition was correlated with poorer glycaemic control at
T1(r=-0.38, P<0.001) and at T2 (r=-0.34, £<0.001). Age at transition was unrelated to
the self-care behaviour index at T1 and T2.

Age at transition was unrelated to the demographic variables shown in Table 1 and unrelated
to college attendance and parent involvement.

Discussion

The study was designed to prospectively follow patients who were part of a longitudinal
study from one centre to assess factors that affect glycaemic control and self-care behaviour
over the transition to emerging adulthood. These results show that youth who choose to
remain in the paediatric healthcare system for a longer period of time seem to be protected
from the deterioration in self care and glycaemic control that youth who transition out of
paediatric services experience. It was not the group who transitioned to adult healthcare
services after high school who were at the greatest risk for poor glycaemic control, but the
group who transitioned to adult healthcare services before they graduated from high school.
Thus, these data do not show that the transition in and of itself is inevitably linked to
deterioration in glycaemic control, but rather that an earlier age at transition is associated
with poorer glycaemic control.

The adult services group was distinct from the other groups in terms of several demographic
variables. Youth in the adult services group were modestly older (about 2 months), more
likely to be non-white, had lower social status, were less likely to be full-time college
students and more likely to be living on their own 1 year after high school graduation.

The adult services group also was distinct from the paediatric and transition groups in that
they had a poorer HbA . at baseline and were much less likely to have an HbA 1 tested at
each assessment. We do not know whether their physicians were less likely to order an
HbA 1 or whether patients did not comply with the order. Although both the adult services
and transition groups were seeing an adult physician at T2 (by definition), the transition
group was more likely to be seeing an adult endocrinologist [16 of 19 (84%)] than the adult
services group [14 of 26 (54%)]. Adult endocrinologists may place more importance on the
HbA 1 test than primary care physicians. We did not have a large enough sample to explore
differences between adult endocrinologist and primary care physician care.

The paediatric group was distinct from the other groups in terms of parent involvement,
even at baseline. Those who remained in the paediatric system had parents who were more
involved in their everyday life. Although adolescence and emerging adulthood is typically
regarded as a time in which youth separate from parents, the data from this study are
consistent with previous research in showing that connections to parents continue to be
important and that parent support and involvement in youth’s lives continues to be
protective during emerging adulthood [26,27]. In fact, it may be that youth who have more
involved parents prefer to remain in the paediatric healthcare system. These youth may be
more receptive to the structured guidance of paediatric care. We speculate that these youth
will do well when they transfer to an adult care provider, in part because of their strong
connections to family and in part because of the fact that they will have had additional time
to prepare themselves for the transition.

Diabet Med. Author manuscript; available in PMC 2014 May 01.
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We must note the serious concern that nine youth with Type 1 diabetes did not see a
physician for their diabetes care during the past year. The number of persons in this group
was not large enough to statistically distinguish it from the other groups in terms of
demographic variables, but it appeared as if they were more similar to the adult services
group. Although we were unable to examine their glycaemic control, we are concerned that
they are in poor control and at risk for future diabetes complications. Their HbA;. at TO was
80 mmol (9.4%), similar to the adult services group—a group that ended up deteriorating
over time. Researchers need to explore the barriers that keep older adolescents and emerging
adults with Type 1 diabetes from seeing a physician.

The aim of the study was to assess the factors that influence diabetes care and glycaemic
control during the transition to emerging adulthood. Because participants were not randomly
assigned to different avenues of clinical care, it is not possible to determine whether the
differences in demographics and family relations among the groups or the effects of the
transfer of care led to the subsequent outcomes. Youth who are having difficulties with
diabetes and family relations may be the most likely to leave the paediatric healthcare
system and to do so at an earlier time. The recruitment from a single diabetes centre is a
strength of the study because we were able to examine how youth who received similar
treatment at study outset fare at a later period of time when one group remains at the centre
and other groups do not. The use of a single centre, however, limits the generalizability of
our findings. Future research in this area should examine this issue across multiple centres
and possible standardize intervention strategies across centres.

We also note that this study only captures 1 year into the transition—albeit an important
one, as high school graduation signifies the onset of emerging adulthood [28] and many of
these youth are leaving home for the first time. During this year, a small number of youth
made the transition from paediatric to adult care. Over the coming years, additional youth
will make this particular transition, and those who have recently made the change will have
greater opportunity to adjust to their new clinical care.

Despite these caveats, this is one of the few prospective studies to examine how youth fare
as they transition from paediatric to adult services. We view these data as preliminary and in
need of replication. These data showed that an early transfer from the paediatric healthcare
system to the adult healthcare system is associated with deterioration in glycaemic control.
Youth who are most likely to transfer to adult services during high school are characterized
by lower social status, non-white race, lower likelihood of pursuing college after high school
graduation and lower levels of parent involvement in their daily lives. Thus, we are unable
to distinguish whether it is the transition itself, these other factors or some combination of
the two that are associated with deteriorated glycaemic control.
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Figure 1.
Changes in self care over time for paediatric (7= 62, 97%; - - - - ), adult services (n= 24,
92%; — —) and transition (7= 17, 89%; - ) groups.
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Figure2.
Changes in glycaemic control over time for paediatric (7= 62, 97%;
(n=10, 36%; ) and transition (n= 14, 74%; - ) groups.
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Table 1

Demographic characteristics at time 1 (T1) (7= 118)

Page 12

Paediatric
n==64

% or mean (SD)

Adult services
n =26

% or mean (SD)

Transition
n=19

% or mean (SD)

No physician
n=9

% or mean (SD)

Sex (female)

Race (white)

Social status

Household structure (lives with mother and father)
Age

Insulin delivery method (pump)

Diabetes duration

55%
97%
44.76 (11.36)
80%
18.05 (0.36)
67%
11.39 (3.10)

50%
%
38.58 (10.60)
69%
18.37 (0.48)
42%
10.54 (3.22)

58%
100%
40.71 (10.19)
90%
18.20 (0.29)
63%
11.43 (2.89)

33%
89%
42.39 (9.08)
56%
18.09 (0.48)
44%
9/71 (2.59)

NS

NS

NS

*
XXXXXXXXXXXXXXX.

Ia
XXXXXXXXXXXXKXX .

NS, not significant.
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