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OBJECTIVE

To evaluate the efficacy of a structured transition program compared with usual
care in improving routine follow-up, clinical, and psychosocial outcomes among
young adults with type 1 diabetes.

RESEARCH DESIGN AND METHODS

Eighty-one young adults in their last year of pediatric care were recruited from
three clinics. Intervention group (IG) participants (n = 51) received a structured
transition program incorporating tailored diabetes education, case management,
group education classes, and access to a newly developed young adult diabetes
clinic and transition website. Control group (CG) participants (n = 30) received
usual care. The primary outcome was the number of routine clinic visits. Second-
ary outcomes included glycemic control, hypoglycemia, health care use, and psy-
chosocial well-being. Assessments were conducted at baseline, and 6 and 12
months.

RESULTS

Limitations in CG follow-up prevented direct comparisons of adult care visits;
however, at the 12-month follow-up among IG participants discharged from pe-
diatric care (n = 32), 78% had one or more adult visits. Among IG participants, the
total number of clinic visits did not differ between those who transitioned and
those who remained in pediatric care (3.0 6 1.24 vs. 3.11 6 0.94, P = 0.74). IG
comparedwith CG participants had improved glycemic control (20.406 1.16% vs.
0.426 1.51% [4.46 12.7mmol/mol vs. 4.66 16.5mmol/mol], P = 0.01), incidence
of severe hypoglycemia (0.0% vs. 16%, P = 0.02), and global well-being (P = 0.02) at
12 months.

CONCLUSIONS

A structured transition program was successful in facilitating transition to adult
care without a decrease in clinical follow-up. Compared with usual care, the
transition program facilitated improvements in glycemic control, hypoglycemia,
and psychosocial well-being.

Transition from pediatric to adult health care usually occurs during a critical period
for young adults (YAs) with type 1 diabetes. YAs who have inadequate transition
from pediatric to adult care often are lost to follow-up (1). There is conflicting
evidence regarding the effect of the transition on glycemic control, with some
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studies showing improved glycemic con-
trol in adult care compared with pediat-
ric care (2,3), whereas others have
shown no change or a deterioration in
glycemic control (4–6). A consistent
finding, however, is a decline in the fre-
quency of clinic attendance among YAs
after transition to adult care (2–4).
YAs with type 1 diabetes are at risk for

disruptions in care for a variety of rea-
sons: difficulty finding adult providers
who can address their medical and de-
velopmental needs; challenges in tran-
sitioning between insurance programs
and health systems; and disengagement
from care due to competing priorities
during the relatively chaotic period of
young adulthood (7,8). These issues con-
tribute to a lack of continuity of care dur-
ing transition, with one study finding that
34% of YAs had a gap of .6 months in
establishing adult care (9). Such disrup-
tions in care put YAs at an increased risk
for medical and psychosocial complica-
tions of diabetes (10).
With rates of diabetes in children in-

creasing, the challenges of transition are
likely to worsen over time (11). Many
health care providers are aware of the
challenges in transition but are unclear
about how to ameliorate these prob-
lems given the lack of resources to facil-
itate the transition process. Although to
date strong observational data indicate
the need for improved transition care
for YAs with diabetes, few studies have
evaluated structured transition programs,
particularly in the U.S. health care context
(7,12,13). The first randomized controlled
trial of a structured transition program
for diabetes, done in Australia, demon-
strated that such studies are exceedingly
difficult to conduct (14). Although the
study provided important feasibility
data, it did not meet recruitment goals
and, therefore, its main outcomes could
not be evaluated. To explore whether a
structured transition program could im-
prove clinical and psychosocial out-
comes among a largely underserved
population of Los Angeles, California,
we undertook a prospective, non-
randomized, two-group experimental
study evaluating such a program for
YAs with type 1 diabetes.

RESEARCH DESIGN AND METHODS

Study Design
The Helmsley T1D Transition Let’s Em-
power and Prepare (LEAP) Program

investigated the efficacy of a structured
transition program on improving clinic
attendance, glycemic control, and psy-
chosocial outcomes among YAs transi-
tioning from pediatric to adult care.
The prospective, nonrandomized trial
compared outcomes between 1) an in-
tervention group (IG) receiving tailored
diabetes education, transition support,
and access to a newly developed YA
clinic in a large urban public hospital
system (n = 51) and 2) a control group
(CG) that did not receive tailored diabe-
tes education or transition support (n =
30). Results from a small subgroup (n =
12) of the IG participating in the devel-
opment and piloting of an innovative
support group process are included in
the IG findings for the purposes of this
report because their exclusion did not
alter the main outcomes (clinic visits
and A1C) (15). The study procedures
were approved by the University of
Southern California Institutional Review
Board, and all participants completed an
informed consent at study enrollment.

Recruitment and Enrollment
Participants were recruited in person by
onsite study coordinators during visits
at three pediatric diabetes clinics. Po-
tentially eligible participants were re-
ferred by their pediatric providers or
identified through study coordinator re-
view of weekly clinic schedules. IG par-
ticipants were recruited from a major
urban children’s hospital and a large ur-
ban public hospital in Los Angeles. CG
participants were recruited from a ma-
jor children’s hospital serving a neigh-
boring county. Eligibility requirements
at all sites were the following: 1) age
19–25 years at the time of study enroll-
ment, 2) diagnosis of type 1 diabetes
according to American Diabetes Associ-
ation criteria for at least 2 years, 3) re-
ceiving routine diabetes care by an
assigned provider, and 4) in the last
year of pediatric care, defined as antici-
pating transition to adult care within the
next year. An exclusion criterion was
pregnancy, or plans to become preg-
nant, within 12 months.

Intervention
Both IG and CG received routine diabe-
tes care at quarterly visits. The LEAP
program provided to the IG had five
major components. First, participants
received diabetes education tailored
to their developmental stage at each

quarterly visit. The educational mod-
ules discussed diabetes basics, sick
day management, use of alcohol and
recreational drugs, contraception and
family planning, and accessing care in
the adult health care system. Partici-
pants who missed clinic visits received
the missed modules at their next visit.
The materials were also provided as
hard copies in a binder as well as on a
transition resource website. Second,
case managers facilitated program deliv-
ery, coordinated transfer from the pedi-
atrics clinic to the adult clinic, and
encouraged adherence to scheduled
clinic visits. Third, participants had the
option to transfer to a newly formed
YA clinic at the same hospital as one of
the IG recruitment sites that was over-
seen by an internal medicine-pediatrics–
trained physician who had completed a
fellowship in adult endocrinology. The
YA clinic was staffed by a multidisciplin-
ary care team, including a certified di-
abetes educator and dietitian, to
provide ongoing diabetes education
and behavioral support. Fourth, partici-
pants had access to carbohydrate count-
ing classes offered by a registered
dietitian. Fifth, participants were invited
to join a private social networking web-
site to facilitate social support. CG par-
ticipants did not receive any of these
program components but did receive
routine care. In addition, after their 12-
month study visit, CG participants
received a binder containing the devel-
opmentally tailored diabetes education.

The LEAP transition program was de-
veloped based on existing literature re-
garding best practices for transition of
YAs with diabetes (1,4,7,10,16,17) as
well as qualitative assessment (by P.A.S.)
among multidisciplinary pediatric pro-
viders, focus groups of YAs with type 1
diabetes pre- and posttransfer from pe-
diatric to adult care, and parents. The
curriculum was modeled after the
Sweet transition program (Milton, QLD,
Australia). Development of the YA
clinic was based on our findings from
pediatric providers’ concerns about a
lack of adult care providers and loss of
insurance.

Transition Procedures
Case managers at the pediatric clinic
monitored IG participants’ anticipated
dates for transfer of care to facilitate
transition to adult clinics. IG participants
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who did not transfer to the newly
formed YA clinic received a condensed
overview of the remaining educational
materials before discharge from pediat-
ric care, with emphasis on preparing
them to transfer to adult care. LEAP
case managers researched and identi-
fied local adult care providers who ac-
cepted the participants’ insurance.
Pediatric and YA case managers sched-
uled IG participants’ initial YA clinic ap-
pointment before the participants’ last
pediatric visit. The YA site case manag-
ers assisted IG participants with paper-
work and logistics and were present at
the participants’ first clinic visit to verify
attendance and address questions re-
lated to transfer of care and insurance
enrollment. In contrast, CG participants
transferring from pediatric to adult care
during the study periodwere discharged
with a reminder to follow up with adult
care providers and no coordinated case
management.

Data Collection
The primary study end point, assessed
through a review of medical records at
each facility and supplemented by pa-
tient self-report, was the number of rou-
tine diabetes clinic visits during the
study period (including both pediatric
and adult visits). Secondary end points,
including A1C, incidence of hypoglyce-
mia, health care utilization, and psy-
chosocial outcomes, were evaluated
through an assessment battery at base-
line and 6 and 12 months after enroll-
ment. A1C values were measured using
the DCA 2000 analyzer (Bayer HealthCare
AG, Tarrytown, NY). Incidence of se-
vere hypoglycemia (defined as requir-
ing assistance and/or change in mental
status within the past 3 months) and
health care utilization (instances of
diabetes-related use of paramedics,
emergency department visits, and hos-
pitalizations within the past 3 months)
were assessed through a brief comput-
erized survey.
The following self-reported well-

beingmeasures were also administered:
the Diabetes Empowerment Scale-Short
Form, an 8-item measure evaluating di-
abetes self-efficacy (18); an adapted Di-
abetes Knowledge Test, a 14-item
measure assessing general diabetes
knowledge (19); the adapted Perceived
Stress Scale, a 17-item measure assess-
ing an individual’s perception of life as

stressful within the past month (20) and
revised to increase comprehension
among urban Latino adolescents (21);
the Patient Health Questionnaire-9, a
9-item depressive symptom severity
measure (22); the Satisfaction With
Life Scale, a 5-item global life satisfaction
measure (23); and the Arizona Inte-
grative Outcomes Scales (24), single-
item visual analog scales measuring a
person’s global state of physical, emo-
tional, and spiritual well-being in the
preceding 24 h and 30 days.

Data Analysis
All data were analyzed using SAS forWin-
dows version 9.2 software (SAS Institute,
Cary, NC). All P values are two-sided.
Baseline characteristics of the IG and CG
were compared using independent-
sample t tests or Fisher exact tests as
appropriate. Because the IG and CG dif-
fered by race/ethnicity, parent education
level, and health insurance status, sub-
sequent analyses adjusted for these
variables. Ethnicity was categorized as
Hispanic/non-Hispanic because .50%
of the study population was Hispanic;
therefore, we were unable to make sta-
tistical comparisons among non-Hispanic
subpopulations.

For the study’s primary end point, the
number of routine diabetes clinic visits,
we were unable to make direct compar-
isons between the IG and CG due to in-
complete data in the CG. IG participants
primarily transferred to a single health
system, whereas CG participants trans-
ferred to a wide variety of providers out
of county, out of state, or unknown. Be-
cause of this outcome limitation, we are
presenting within-group descriptive
data.

Health care utilization measures over
the 12-month period were compared
using negative binomial regression.
Other secondary end points (i.e., A1C,
psychosocial outcomes) were compared
by changes in values from baseline to 6
months, 6–12 months, and a linear
trend from baseline to 12 months.
Change values were analyzed using
ANOVA. Linear trends were compared
using mixed-effects regression models,
with statistical significance of the inter-
action term (treatment group * time)
indicating a difference in trends over
time in the two groups. For the A1C
comparisons, we performed confirma-
tory analyses imputing missing 6- and

12-month values using multiple imputa-
tion methods with group, sex, age, race/
ethnicity, participant education level,
parent education level, health insurance
status, and baseline values for A1C and
each psychosocial measure as predictors.

RESULTS

Baseline Characteristics
Fifty-one participants enrolled in the IG
and 30 in the CG. Loss to follow-up did
not differ between groups, with 84.3%
of IG participants (n = 43) and 83.3% of
CG participants (n = 25) completing the
12-month study visit (P = 0.91). CG par-
ticipants were more likely to be white,
have parents with a high education
level, and have private health insurance
than IG participants (Table 1). Across
both groups, Hispanics/Latinos had a
lower education level (P = 0.01) and
lower parent education level (P ,
0.0001) than other racial/ethnic groups
(data not shown).

Routine Clinic Visits
Table 2 summarizes the within-group
analyses regarding routine clinic visits
for the IG and CG. Within the IG, 62.7%
of participants (n = 32) were discharged
from pediatric care during the study pe-
riod, 35.3% (n = 18) remained in pediat-
ric care, and the transition status of one
participant was unknown. Of those dis-
charged from pediatric care, 78% (n =
25) successfully transitioned, which
was defined as having at least one rou-
tine clinic visit in adult care during the
study period (average 1.4 adult visits
within the study period, range 1–4 vis-
its); the remaining 22% (n = 7) had no
routine adult care clinic visits.

Within the IG, the total number of
routine clinic visits, including both pedi-
atric and adult visits, did not differ be-
tween those who were discharged from
pediatric care versus those who re-
mained in pediatric care (3.0 vs. 3.11
visits, P = 0.72). Among participants
who were discharged from pediatric
care, we differentiated between those
who transitioned successfully to adult
care, defined as having at least one rou-
tine adult care provider visit, and those
who were unsuccessful in transitioning,
defined as having no routine visits with
an adult care provider. This comparison
revealed a t difference in the total num-
ber of clinic visits (both pediatric and
adult) among those who successfully

1414 Structured Transition Program in T1D Diabetes Care Volume 38, August 2015



transitioned versus those who were un-
successful (3.48 vs. 1.0 visits, P, 0.001).
No difference in the number of clinic
visits was found between those who
transitioned successfully and those
who were not discharged from pediatric

care (3.48 vs. 3.11 visits, P = 0.18). Thus,
participants who transitioned successfully
maintained a similar number of clinic vis-
its to those who did not transition.

Within the CG, 67% of participants
(n = 20) transitioned from pediatric to

adult care within the study period;
23% (n = 7) remained in pediatric care.
Transition status was unknown for 10%
(n = 3). Although lacking reliable data on
the number of adult clinic visits among
CG participants, case managers and
study coordinators did collect informa-
tion, when possible, on where CG par-
ticipants sought adult care. Among
participants who provided information
about their adult care status, the major-
ity were attending free or safety net
clinics (25%), had no current source of
routine care due to financial barriers
(20%), or were receiving care at their
college or university (15%) (data not
shown).

Clinical Outcomes
Using mixed-effects regression models,
we compared the rate of change in A1C
over the study period in the IG versus
the CG. As shown in Table 3, over the 12-
month study period, A1C declined by
0.40% (4.4 mmol/mol) in the IG and in-
creased by 0.42% (4.6 mmol/mol) in the
CG for an overall between-group differ-
ence of 0.82% (9.0 mmol/mol) (P =
0.01). After adjusting for between-
group differences in ethnicity, parent
education, and insurance status, both
the 12-month A1C (9.05% vs. 9.39%
[75 vs. 79 mmol/mol]) and the change
in A1C from baseline to 12 months
(20.40% vs. 0.42% [24.4 vs. 4.6
mmol/mol]) were improved in the IG
compared with the CG (P = 0.03 for
both). Furthermore, the monthly rate
of change in A1C remained statistically
significant when the statistics were

Table 1—Baseline demographics

Variable
Intervention
(n = 51)

Control
(n = 30) P value*

Age (years) 19.61 6 1.02 19.70 6 0.65 0.62

Sex 0.36
Female 25 (49.0) 11 (36.7)
Male 26 (51.0) 19 (63.3)

Race/ethnicity 0.01
Hispanic 33 (64.7) 10 (33.3)
Non-Hispanic 18 (35.3) 20 (66.7)
White 5 (9.8) 15 (50.0)
Black 5 (9.8) 1 (3.3)
Other 8 (15.7) 4 (13.3)

Education 0.07
Less than high school 8 (15.7) 3 (10.0)
High school diploma or GED 27 (52.9) 10 (33.3)
Some college 14 (27.5) 15 (50.0)
Trade school 2 (3.9) 0 (0.0)
Associate’s degree 0 (0.0) 1 (3.3)
Bachelor’s degree 0 (0.0) 1 (3.3)

Parent education level 0.01
Less than high school 20 (39.2) 7 (23.3)
High school diploma or GED 15 (29.4) 3 (10.0)
Some college/trade school/associate’s degree 10 (19.6) 8 (26.7)
Bachelor’s/advanced degree 4 (7.8) 11 (36.7)
Unknown 2 (3.9) 1 (3.3)

Health insurance status ,0.001
Private insurance† 1 (2.0) 16 (53.3)
Publicly funded health care‡ 43 (84.3) 11 (36.7)
Unknown 7 (13.7) 3 (10.0)

Data are mean6 SD or n (%). GED, General Education Development. *t test for age, Fisher exact
test for all others. †Any private insurance alone or in combination with public programs. ‡Public
programs only (e.g., MediCal, California’s Medicaid program; California Children’s Services,
state-sponsored insurance for children with chronic health problems) or uninsured.

Table 2—Within-group analysis of transition status/number of routine care visits

Between-group comparisons
(negative binomial regression)

Group n (%) No. clinic visits P value
No transition* vs. successful

transition P value

Intervention (n = 51)
Did not transition* 18 (35.3) 3.11 6 0.96 0.72 0.18
Transitioned** 32 (62.7) 3.0 6 1.26 d d

Successful ($1 routine adult care visit within study
period 25 (78.1) 3.48 6 0.77 ,0.001 d

Unsuccessful (no routine adult care visits within study
period) 7 (21.9) 1.0 6 0.89 d d

Unable to determine 1 (2.0) d d d

Control (n = 30)
Did not transition 7 (23.3) d d d

Transitioned 20 (67.8) d d d

Unable to determine 3 (10.0) d d d

Data are mean 6 SD unless otherwise indicated. *Did not transition: followed continuously in pediatric care for the duration of 12-month study
period. **Transitioned: discharged from pediatric care within 12-month study period (regardless of adult care status).
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unadjusted (P = 0.02); adjusted for eth-
nicity, parent education, and insurance
status (P = 0.02); and adjusted for eth-
nicity, parent education, insurance sta-
tus, and use of imputed values for those
with missing data (P = 0.01).
We found no differences in A1C

changes according to sex or transition
status (unadjusted P = 0.20–0.98; P ad-
justed for ethnicity, parent education,
and insurance status = 0.13–0.98) (data
not shown). However, a statistically sig-
nificant interaction was found between
race/ethnicity and the intervention ef-
fect. Among non-Hispanic participants,
no difference was seen in monthly rates
of change in A1C in the IG versus the CG
(P = 0.89). However, among Hispanic
participants, there was a difference in
A1C change. In the IG, Hispanic partici-
pants’ A1C decreased by an average
of 0.05% (0.5 mmol/mol) monthly,
whereas in the CG, Hispanic partici-
pants’ A1C increased by an average of
0.11% (1.2 mmol/mol) monthly (P =
0.001; P for interaction = 0.01).
At baseline, both groups had similar

rates of severe hypoglycemia (8.0% vs.
6.7% in IG vs. CG, respectively; P = 1.00).
However, the proportion of participants
reporting severe hypoglycemia de-
creased among IG participants and in-
creased among CG participants over
the study period. At 12 months, IG

participants had a lower incidence of se-
vere hypoglycemia compared with CG
participants (0.0% vs. 16%, P = 0.02).

Health Care Utilization
No between-group differences were
found in rates of emergency depart-
ment visits, hospitalizations, or para-
medic use during the study period
(data not shown). Overall rates of emer-
gency health care utilization were low,
with six reported emergency de-
partment visits, five reported hospital-
izations, and one reported use of
paramedics across all participants dur-
ing the study period.

Psychosocial Outcomes
As shown in Table 4, improvements in
the IG compared with the CG were seen
for changes in 1-month global well-
being (P = 0.01), 24-h global well-being
(P = 0.02), and perceived stress (P =
0.02). However, after adjusting for base-
line differences in ethnicity, parent ed-
ucation, and insurance status, only the
improvement in 1-month global well-
being remained significant (adjusted
P = 0.02). No differences were found in
the effect of the intervention by sex on
any psychosocial outcomes. Compared
with Hispanics , monthly global well-
being was not different among non-
Hispanics. However, among Hispanics,
monthly global well-being increased

in the IG compared with the CG (unad-
justed P = 0.01).

CONCLUSIONS

As one of the first studies to prospectively
evaluate the efficacy of a structured tran-
sition program compared with usual care,
this study provides evidence that such
programs are beneficial in improving gly-
cemic control, reducing the incidence of
hypoglycemia, and improving overall
well-being among YAs with type 1 diabe-
tes. Furthermore, the structured transi-
tion program had a high degree of
success in transferring participants to
adult care, with 78% transitioning suc-
cessfully and maintaining a similar fre-
quency of routine clinic visits as those
who remained in pediatric care during
the entire study period. These findings
were particularly noteworthy given that
the IG as a whole had a lower socioeco-
nomic status than the CG with lower lev-
els of education, fewer participants with
private health insurance, andmore partic-
ipants with nonwhite race or ethnicity.

As discussed by Lyons et al. (12), pa-
tients lost to follow-up are likely to
have a higher A1C than those who re-
main in care. Similarly, we found that
the improvement in A1C in the IG was
maintained after adjusting for missing
data. The robustness of this finding
provides strong evidence of a true

Table 3—Comparison of A1C outcomes

P value

Adjusted

Intervention Control
x2 or
t test

Hispanic ethnicity,
parent education, and

insurance status
With imputation
for missing values

Baseline A1C (n = 81) 0.56 0.29 d
% 9.41 6 2.06 9.15 6 1.81
mmol/mol 79 6 22.5 76 6 19.8

6-month A1C (n = 57) 0.42 0.93 d

% 9.12 6 1.80 8.65 6 1.21
mmol/mol 76 6 19.7 71 6 13.2

12-month A1C (n = 68) 0.48 0.03 d

% 9.05 6 1.98 9.39 6 1.67
mmol/mol 75 6 21.6 79 6 18.3

Change from baseline to 12 months
(n = 68 with 12-month data) 0.01 0.03 d

% 20.395 6 1.16 0.420 6 1.51
mmol/mol 24.3 6 12.7 4.6 6 16.5

Overall monthly rate of change 20.03 0.03 0.02 0.02 0.01
Hispanic 20.05 0.11 0.00
Non-Hispanic 20.01 20.01 0.89

Data are mean 6 SD unless otherwise indicated.
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improvement in glycemic control in the
IG compared with the CG rather than a
reflection of selection bias among those
for whom complete follow-up data were
available.
After adjusting for baseline differ-

ences between groups, the IG had im-
provements in global well-being (P =
0.02) at 12 months compared with the
CG, but there were no significant
changes in diabetes empowerment, di-
abetes knowledge, perceived stress, or
life satisfaction. Although diabetes
knowledge scores did not change in
the IG, the questionnaire did not assess
the specific targeted domains included
in the developmentally tailored educa-
tional program (e.g., drinking and drug
use, family planning, accessing health
care); therefore, we are unable to ascer-
tain whether knowledge related to
these domains improved as a result of
the intervention.
When adjusting the findings by eth-

nicity, we found that the beneficial

effects of the intervention on A1C and
global well-being were attributable to
improvements among the Hispanic par-
ticipant subset. Given that the Hispanic
participants had lower education levels
and parent education levels than the
non-Hispanic participants, this may in-
dicate that structured transition pro-
grams are particularly beneficial for
YAs with fewer socioeconomic resources
to support their transition process.

Although we lack empirical data on
the efficacy of individual intervention
components, we found that a critical
factor for IG participants’ successful
transition was the availability of case
management at both the discharging
pediatric clinic and the accepting adult
clinic, which is in line with previous find-
ings (16,17). Before the development of
the YA diabetes clinic, low-income YAs
with type 1 diabetes followed at the IG
pediatric sites had no easily accessible
adult diabetes care provider or case
managers to communicate between

pediatric and adult clinics. The current
study found that among the 78% of IG
participants who transitioned success-
fully, 100% transferred to the new clinic.
In contrast, few participants made use
of the group carbohydrate counting
classes and private social networking
website. We believe that these were
not critical to the success of the inter-
vention. Qualitative data from IG partic-
ipants regarding the perceived utility of
the various intervention components
were collected through surveys follow-
ing completion of the study, which will
be analyzed to further optimize the
transition program components.

Limitations
This study is limited by a relatively small
sample size (n = 81), short duration of
follow-up (12 months), and lack of ran-
domization. Therefore, the results
should be interpreted with caution until
they can be replicated in a larger and
more rigorous study. In particular, the

Table 4—Changes in psychosocial variables from baseline to 12 months

Intervention Control P value

Variable n Mean (SD) n Mean (SD) Unadjusted Adjusted* Interaction**

Diabetes knowledge
Baseline 51 10.92 (1.65) 30 11.23 (1.38) d d d
12 months 37 11.62 (1.36) 26 11.81 (1.20) d d d

Change 37 0.62 (1.11) 26 0.50 (1.14) 0.67 0.95 0.65

Diabetes empowerment
Baseline 51 33.06 (6.07) 30 33.40 (7.11) d d d
12 months 37 34.32 (6.24) 26 33.62 (5.61) d d d

Change 37 0.78 (7.54) 26 20.27 (8.00) 0.60 0.40 0.70

Global well-being, 24 h
Baseline 51 72.69 (20.35) 30 73.33 (17.95) d d d
12 months 37 82.43 (18.96) 26 67.08 (26.06) d d d

Change 37 8.32 (24.32) 26 26.65 (24.27) 0.02 0.12 0.08

Global well-being, month
Baseline 51 69.88 (22.36) 30 69.00 (16.95) d d d

12 months 37 82.41 (16.97) 26 64.04 (26.30) d d d
Change 37 11.11 (23.04) 26 26.73 (28.64) 0.01 0.02 0.04

Life satisfaction
Baseline 51 24.43 (6.54) 30 21.70 (7.22) d d d

12 months 37 26.22 (6.69) 26 21.77 (6.60) d d d
Change 37 1.35 (6.51) 26 0.00 (6.49) 0.42 0.79 0.52

Perceived stress
Baseline 51 46.08 (8.55) 30 48.07 (7.50) d d d

12 months 37 39.49 (9.32) 26 47.96 (10.86) d d d
Change 37 25.51 (8.72) 26 0.08 (10.19) 0.02 0.20 0.59

Depression
Baseline 51 4.31 (3.90) 30 5.43 (4.42) d d d

12 months 37 4.57 (4.66) 26 6.73 (6.21) d d d
Change 37 0.51 (4.34) 26 1.54 (4.97) 0.39 0.61 0.06

*Adjusted for Hispanic/non-Hispanic ethnicity, parent education (less than high school, high school diploma or General Education Development;
some college, trade school, or associate’s degree; bachelor’s degree or advanced degree; unknown), and insurance status (private insurance, publicly
funded health care, unknown). **P value for interaction of treatment group with Hispanic/non-Hispanic ethnicity.
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multivariate analyses presented have
limited statistical power and should be
viewedas highly preliminary.Additionally,
changes in the context of health care de-
livery following the implementation of
the Affordable Care Act, particularly
the expansion of Medicaid to low-
income adults in some states, may
have implications for transition pro-
grams, limiting the generalizability of
the current study, which was under-
taken before the Affordable Care Act.
Poor follow-up regarding adult clinic

visits among the CG participants was a
significant limitation of the study, re-
stricting our ability to make direct com-
parisons on this outcome. This disparity
in data collection between the CG and IG
made it impossible to assess the number
of adult clinic visits for the CG. However,
the secondary outcome of A1C strongly
suggests a benefit of the transition pro-
gram, particularly among Hispanics. In
the current study, 70.6% of IG partici-
pants and 100% of CG participants tran-
sitioned across health systems (i.e.,
from children’s hospitals to adult clin-
ics), which can be more challenging
than transitioning within a single health
system (as did the 29.4% of IG partici-
pants whose pediatric care was colo-
cated with the YA clinic). However, we
were able to address the challenge of
continuity between pediatric and adult
care providers in the IG because most IG
participants transferred to a single adult
clinic. Future research investigating
cross-system transitions may facilitate
improved tracking of participants
through the use of retention strategies
tailored to emerging adults as outlined
by Hanna et al. (25).
The small sample size within the CG

(n = 20 who transitioned, n = 7 who re-
mained in pediatric care) limited our
ability to compare these participants’
clinical and psychosocial outcomes ac-
cording to transition status as a proxy
measure for their transition success. In
examining the data qualitatively, the dif-
ferences in scores seemed somewhat
large for global well-being and life satis-
faction, both favoring those who transi-
tioned, whereas those who did not
transition had greater improvements in
diabetes empowerment. However, we
are unable to draw firm conclusions re-
garding the clinical and psychosocial sta-
tus of these groups due to limited
statistical power.

Summary
To our knowledge, this study is the first
to report on a prospective evaluation
of a structured transition program com-
pared with usual care. Although limited
by a lack of randomization and short
follow-up period, this study provides
evidence that a structured transition
program improves glycemic control, in-
cidence of hypoglycemia, and psychoso-
cial well-being among YAs with type 1
diabetes. This program particularly
benefited YAs with lower socioeco-
nomic status because the effects of the
intervention were greatest among His-
panic participants with lower education
and parent education than the overall
sample. Structured transition programs
in pediatric and adult diabetes clinics,
particularly those serving underserved
populations, may prevent YAs from be-
ing lost to follow-up and experiencing
deteriorating health and well-being dur-
ing this developmentally demanding pe-
riod of their lives.
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