1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

Author manuscript
J Adolesc Health. Author manuscript; available in PMC 2018 February 01.

-, HHS Public Access
«

Published in final edited form as:
J Adolesc Health. 2017 February ; 60(2): 212-218. doi:10.1016/j.jadohealth.2016.09.004.

Clinical and psychosocial outcomes of a structured transition
program among young adults with type 1 diabetes

Elizabeth A. Pyatak, PhD?, Paola A. Sequeira, MDP, Cheryl L. P. Vigen, PhD?, Marc J.
Weigensberg, MDP, Jamie R. Wood, MD€, Lucy Montoya, BAY, Valerie Ruelas, MSWY, and
Anne L. Peters, MDd

aChan Division of Occupational Science and Occupational Therapy, University of Southern
California, 1540 Alcazar St., CHP-133, Los Angeles, California, 90089-9003

bDepartment of Pediatrics, University of Southern California, 2020 Zonal Ave, IRD 127, Los
Angeles, Ca 90033

¢Children’s Hospital of Los Angeles, 4650 Sunset Boulevard, Los Angeles, CA 90027, United
States

dKeck School of Medicine, University of Southern California, 150 N. Robertson Blvd, Suite 210,
Beverly Hills, CA 90211, United States

Abstract

Purpose—We identified and treated young adults with type 1 diabetes who had been lost to
follow-up during their transfer from pediatric to adult care, comparing their clinical, psychosocial,
and healthcare utilization outcomes to participants receiving continuous care throughout the
transition to adult care.

Methods—Individuals in their last year of pediatric care (“Continuous Care” group, CC, n=51)
and individuals lost to follow-up in the transfer to adult care (“Lapsed Care” Group, LC, n=24)
were followed prospectively for 12 months. All participants were provided developmentally
tailored diabetes education, case management, and clinical care through a structured transition
program.

Results—At baseline, LC participants reported lapses in care of 11.6 months. Compared to CC
participants, they had higher A1C (p=0.005), depressive symptoms (p=0.05), incidence of severe
hypoglycemia (p=0.005), and emergency department visits (p=0.004). At 12-month follow-up, CC
and LC participants did not differ on the number of diabetes care visits (p=0.23), severe
hypoglycemia (no events), or emergency department visits (p=0.22). Both groups’ A1C improved
during the study period (CC p=0.03; LC p=0.02). LC participants’ depressive symptoms remained
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elevated (p=0.10), and they reported a decline in life satisfaction (p=0.007). There was greater loss
to follow-up in the LC group (p=0.04).

Conclusions—Our study suggests that, for young adults with a history of lapses in care, a
structured transition program is effective in lowering A1C, reducing severe hypoglycemia and
emergency department utilization, and improving uptake of routine diabetes care. Loss to follow-
up and psychosocial concerns remain a significant challenge in this population.
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Methods

Transitioning from pediatric to adult healthcare can be a significant challenge for youth with
chronic conditions. Due to developmental and health system characteristics, there is often a
mismatch between the responsibilities that young adults are expected to assume with respect
to managing their chronic illness, and those they are equipped to carry out successfully. (1)
As a result, many young adults experience a loss to follow-up when they transfer from
pediatric to adult care. (2) Among youth with type 1 diabetes, 34% have gaps in care of
greater than 6 months during this transition (3), and clinic attendance typically decreases
following the transition to adult care. (4) The strongest predictors of such lapses in care are
the lack of a referral to a specific adult provider (including name and contact information),
competing life priorities, and insurance problems (5). Conversely, young adults who report
feeling mostly, or completely, prepared for transition have a lower likelihood of experiencing
a gap in care of greater than 6 months. (3) In addition to poor clinic attendance, health and
psychosocial well-being often decline during this life stage, with only 14% of young adults
meeting recommended targets for glycemic control (6), fewer than 1/3 meeting diabetes self-
care recommendations (7), and many experiencing poor psychosocial well-being (8). These
issues, coupled with poor clinical follow-up, significantly increase young adults’ risk of
developing diabetes-related complications.

Although the challenges surrounding transition have been well-documented, there are few
reports describing the health status and psychosocial well-being of young adults who have
experienced a gap in care during transition. In this study, we report on findings from a
prospective, non-randomized trial which compared two cohorts of transition-age youth with
type 1 diabetes: one group that had continual access to care prior to study enrollment, and
another that had experienced a lapse in medical care prior to study enrollment, during their
transfer from pediatric to adult healthcare. During the study, both groups had ongoing access
to clinical care, case management, and diabetes education. In this paper we compare the
demographic, clinical, psychosocial and healthcare utilization characteristics of both groups
over the course of the 12-month study period.

Study design

The Helmsley T1D Transition “Let’s Empower and Prepare” (LEAP) Program (Leona and
Harry Helmsley Charitable Trust #2010PG-T1D011; PI: A. Peters) was a three-arm trial
(continuous care group, lapsed care group, and control group) which evaluated the efficacy
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of a structured transition program. This paper compares outcomes between the continuous
care group (CC): young adults who received transition support throughout their last year of
pediatric care, and the lapsed care group (LC): young adults who had experienced a
disruption in care during the transition from pediatric to adult care. A comparison of
outcomes between the CC group and a control group not reported on in this article, as well
as a mixed-methods analysis of LC group characteristics, are reported elsewhere. (12, 13)
The study procedures were approved by the University of Southern California Institutional
Review Board. Informed consent was obtained from each participant by a study coordinator
at the time of enrollment.

Recruitment and enrollment

CC participants were recruited at a major urban children’s hospital and a large public
hospital in Los Angeles County. LC participants were recruited from local community health
centers, emergency departments, referrals of former patients by pediatric providers, and
referrals of friends and acquaintances by enrolled participants (snowball sampling).
Eligibility criteria for all participants included the following: (1) age 19-25 at time of study
enrollment; (2) diagnosis of type 1 diabetes according to ADA criteria for at least 2 years;
and (3) participant not pregnant at time of study enrollment or planning pregnancy within
the next 12 months. Additional eligibility criteria for LC participants included either: (1)
having no identified adult diabetes care provider and no routine diabetes care visits in the
past 3 months; or (2) having been discharged from pediatric care without an identified adult
diabetes care provider. Additional eligibility criteria for CC participants included the
following: (1) participant was receiving routine diabetes care by a known provider at time of
study enrollment; and (2) participant anticipated transferring from pediatric to adult care
within the 12 months following study enrollment.

Data collection

The primary outcome, evaluated through review of medical records at each facility and
supplemented by self-report, was the number of routine diabetes care visits (including both
pediatric and adult care visits) at the study’s participating clinics during the 12-month study
period. Routine diabetes care visits were defined as clinic visits where an A1C measurement
was taken (typically on a quarterly basis).

Secondary outcomes included glycemic control (A1C), episodes of severe hypoglycemia
(defined as requiring assistance and/or change in mental status), emergency department
visits, hospitalizations, and psychosocial outcomes. A1C values were measured at study
visits at baseline, 6, and 12 months using the DCA 2000 analyzer (Bayer Inc., Tarrytown,
NY, USA), supplemented by medical chart data from the study’s participating clinics for
participants who missed study visits. All other secondary endpoints were evaluated by self-
report via a computerized survey during study visits at baseline and 12 months.

Psychosocial surveys administered at baseline and 12 months included the Diabetes
Empowerment Scale-Short-Form (DES-SF), an 8-item measure of diabetes self-efficacy
(14); the Diabetes Knowledge Test (DKT), a 14-item measure of general diabetes knowledge
(15); the adapted Perceived Stress Scale (PSS), a 17-item measure evaluating one’s
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perception of life as stressful within the past month, adapted for increased comprehension by
Hispanic adolescents (16, 17); the Patient Health Questionnaire-9 (PHQ-9), a 9-item
measure of depressive symptoms (18); the Satisfaction with Life Scale (SWLS), a 5-item
measure of global life satisfaction (19); and the Arizona Integrative Outcomes Scale
(AlOS)-24 and AIOS-30, single-item visual analogue scales measuring an individual’s
overall physical, emotional, and spiritual well-being over the past 24 hours and 30 days,
respectively (20).

The LEAP intervention, modeled after the Sweettransition program (Milton, QLD,
Australia) and informed by qualitative data from local pediatric care providers, adolescent
and young adult patients with T1D, and parents, is described in detail by Sequeira et al. (12)
In brief, the intervention incorporated case management, access to a young adult diabetes
clinic, and developmentally-tailored diabetes education. CC participants at the time of
enrollment attended one of two pediatric clinics, and transferred to the young adult diabetes
clinic during the 12-month study period. All LC participants established care at the young
adult clinic at the time of study enrollment. The young adult clinic was newly-established
prior to study implementation, and did not undergo any major structural or staffing changes
during the time of the study. It remains in operation as an ongoing clinical service at the
County Hospital, where patients can be followed continually until approximately age 30.
Participants received developmentally-tailored diabetes education at each quarterly clinic
visit. Case managers at each site, who had bachelor’s or Master’s degrees in public health
and previous experience in project coordination for clinical research, facilitated delivery of
the educational materials, assisted CC participants in transferring from the pediatric to adult
clinic, guided all participants in public insurance enroliment to become eligible for medical
visits, and encouraged participants’ adherence to scheduled clinic visits. The amount and
frequency of case management varied depending on the needs of each participant. All
participants received reminder calls for their clinic appointments and follow-up as needed to
ensure their clinic attendance. Case management also involved, on an as-needed basis,
assisting LC and CC participants with health care coverage applications and renewals,
assistance filling prescriptions at the County pharmacy, making and rescheduling clinic
appointments, following up on clinical referrals for specialty care, and navigating the
healthcare system. Finally, all participants had access to group carbohydrate counting classes
and a private social networking website, although uptake of these two intervention
components was quite low. Only 3 CC and 5 LC participants attended a carbohydrate
counting class; while a few participants created accounts for the private social networking
website, there were, unfortunately, no ongoing interactions among participants on the site.

All data were analyzed using SAS for Windows, version 9.4 (SAS Institute, Cary, N.C.). All
p-values are two-sided. Baseline characteristics of the LC and CC groups were compared
using independent sample t-tests or Fisher’s exact tests as appropriate. Healthcare utilization
measures over the 12-month period were compared using Fisher exact tests for emergency
department visits, hospitalizations, and incidents of severe hypoglycemia (yes for one or
more vs. no), and negative binomial regression for number of routine clinic visits. Change
scores for A1C and measures of health and psychosocial measures were calculated by
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subtracting the baseline value from the 12-month value for all participants who had a 12-
month measurement. A1C was compared by changes in values from baseline to 12 months,
and linear trend from baseline to 12 months. Change values were analyzed using
independent sample t-tests. Overall monthly rates of change were compared using mixed
effects regression models, with statistical significance of the interaction term (treatment
group*time) indicative of difference in trends over time in the two groups. Psychosocial
outcomes were compared in the LC vs. CC at baseline and 12 months using independent
sample t-tests. Changes within each of the groups in these outcomes over the 12-month
study period were assessed using paired samples t-tests, and changes from baseline to 12
months were compared for LC vs. CC using independent sample t-tests.

Baseline characteristics

Fifty-one participants enrolled in the CC, and 24 participants in the LC. Among LC
participants, 19 (79%) had previously received care at one of the two pediatric study sites
where CC participants were recruited. Table 1 summarizes baseline demographic data for
CC and LC participants. LC participants reported a mean lapse in routine diabetes care of
11.6 months. In comparing the two groups, LC participants were older (p<0.0001), less
likely to live with family (p=0.01), and had a longer duration of diabetes (p=0.05) compared
to CC participants. They were less likely to report receiving diabetes medications from their
current provider, versus a previous provider, not having a prescription, or other (p<0.0001).
They were more likely than CC participants to report running out of, or being unable to
afford, diabetes supplies (p=0.001 for both).

Loss to follow-up differed between the CC and LC participants. With respect to follow-up at
the study’s clinical sites (pediatric and young adult diabetes clinics), 84.3% (n=43) of CC
participants and 62.5% (n=15) of LC participants maintained continuity of care and thus had
12-month outcome data available for routine medical visits and A1C values. However, only
72.5% (n=37) of CC participants and 45.8% (n=11) of LC participants completed their 12-
month study visit, where other healthcare utilization and psychosocial outcomes were
assessed. In each case, loss to follow-up was significantly higher among LC participants
than CC participants (p=0.04 for both).

Of the 9 LC participants who did not maintain continuity of care at the study’s clinical sites,
3 obtained private insurance during the study and were no longer eligible to receive care at
the clinic, two voluntarily transferred to other providers, one was incarcerated during the
study period, and three were lost to follow-up. Comparing baseline characteristics for these
9 participants versus the 15 who maintained care at the study’s clinical sites, participants lost
to follow-up had different work situations, with a greater proportion not working (67% vs.
27%), versus working part-time or full-time (p=0.03). They were also more likely to report
having missed social activities due to diabetes (50% vs. 6.7%, p=0.03). There were no other
significant differences between LC participants who completed the study versus those lost to
follow-up (data not shown).
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Healthcare utilization

Table 2 summarizes participants’ healthcare utilization at baseline and during the 12 month
intervention period. With respect to routine diabetes care over the 12-month study period,
there were no differences in the average number of clinic visits between CC and LC
participants (p=0.23). At baseline, a greater proportion of LC as compared to CC
participants reported emergency department visits in the previous 3 months (p=0.004). At 6
and 12 months, there was no significant difference in the proportion of participants reporting
emergency department visits (p=0.06 and p=0.22 respectively). There were no significant
differences in the proportion of participants in the CC or LC reporting hospitalizations at
baseline (p=0.10), 6 months (p=0.16), or 12 months (p=0.12).

Clinical outcomes

Table 3 summarizes participants’ glycemic control and incidence of severe hypoglycemia.
At baseline, a greater proportion of LC participants as compared to CC participants reported
severe hypoglycemia within the previous 3 months (p=0.005). At both 6 and 12 months,
there was no difference in the proportion of CC versus LC participants reporting severe
hypoglycemia (6 months: p=0.38; 12 months: p-value not calculable). With respect to
glycemic control, at baseline LC participants had a higher A1C (10.9%) than CC
participants (9.4%; p=0.005), and this between-group difference persisted at 6 and 12-month
follow-up (p=0.002 and p=0.02 respectively). However, over the 12-month study period,
both groups lowered their A1C; CC participants by 0.40% (p=0.03) and LC participants by
0.77% (p=0.02). The magnitude of change in A1C was not significantly different between
groups (p=0.28). Finally, while substantial missing data in the CC group prohibits direct
between-group comparisons, the proportion of LC participants who reported ever running
out of supplies decreased from 58.3% to 36.4% (p=0.29) and the proportion of LC
participants who were unable to afford supplies remained stable (58.3% at baseline, 54.5%
at 12-month follow-up; p=1.00).

Psychosocial outcomes

Table 4 summarizes participants’ changes in psychosocial variables from baseline to 12
months. LC participants reported higher levels of depressive symptoms than CC participants
at both baseline (p=0.05) and 12 months (p=0.10). At baseline 29% of LC participants were
above the threshold for likely major depression (PHQ-9 score =10), compared to 10% of CC
participants (p=0.05). At 12 month follow-up, the percentage of LC participants above the
threshold had decreased slightly to 27% while the percentage of CC participants had
increased slightly to 14%, such that the difference between the groups was no longer
statistically significant (p=0.36). At 12 months, CC participants had improved global well-
being (GWB; 24-hour GWB p=0.04, monthly GWB 0.006), perceived stress (p=0.0005),
and diabetes knowledge (p=0.002). LC participants did not improve on any psychosocial
outcomes at 12 months, and had lower overall life satisfaction than at baseline (p=0.007).
When considering changes in psychosocial outcomes over the course of the study, the only
between-group difference was in overall life satisfaction (p=0.003), which improved for CC
participants and deteriorated for LC participants.
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Discussion

This study examined clinical, psychosocial, and healthcare utilization outcomes following
exposure to a transition intervention among young adults with type 1 diabetes who had
experienced lapses in care following discharge from pediatric care, as compared to young
adults who had continual access to care, and transition support, during their transfer from
pediatric to adult healthcare. The study’s strengths include its recruitment of a high
proportion of socioeconomically disadvantaged and ethnic minority participants, and
engagement of a highly vulnerable group of young adults who had been previously lost to
follow-up in routine clinical care. During the 12-month intervention period, both groups of
participants maintained a similar frequency of routine diabetes care visits, and both groups
improved their glycemic control. Participants with a history of lapses in care also decreased
their incidence of hypoglycemia and emergency department utilization over the study
period. However, these participants also had higher levels of depressive symptoms
throughout the study period than those with continual access to care, and their life
satisfaction declined over their 12 months of study participation. Thus, overall, the
intervention offered to participants with a history of lapsed care may have improved these
participants’ clinical and healthcare utilization outcomes, while their psychosocial
difficulties persisted. Patients who presented to referring clinics with a history of severe
hypoglycemia or frequent emergency department utilization may have been more likely to
have been referred to the study than patients without these concerns. People recruited with
extreme values are likely to show regression to the mean in subsequent measurements,
however, the difference in this phenomenon between the CC and LC groups would likely be
minimal.

While the CC group reported modest improvements in psychosocial outcomes, the LC group
reported a decrease in overall life satisfaction. Additionally, LC participants had higher
depressive symptoms than CC participants throughout the study period. Given that the
intervention evaluated in this study did not include a psychosocial component (aside from
referrals to mental health providers during the routine provision of clinical care), this
suggests that the access to care and tailored diabetes education offered by the study were not
sufficient in themselves to improve LC participants’ psychosocial well-being. Given our
previous research documenting the significant psychosocial challenges encountered by the
LC group and their relationship to glycemic control (13), and physicians’ limited capacity to
address many of these challenges in routine care (21), future interventions for this
population should incorporate a component to address psychosocial well-being.

The higher rate of loss to follow-up in the LC group belies this group’s vulnerability to gaps
in care. We initially hypothesized that LC participants’ loss to follow-up may be due to
chronic, ongoing life stressors which make continuity of care more difficult to maintain, as
our team previously found that these life stressors were associated with their duration of
lapse in care at baseline (13). However, we found no such relationship between the number
of psychosocial stressors reported at baseline and loss to follow-up during the study period
(p=0.56). This may be because only three of the 24 LC participants were truly lost to follow-
up with respect to clinical care; the remaining LC participants transferred care elsewhere, or
were unable to be reached during the interval when 12-month outcome data were collected,
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but maintained continuity of care at the young adult clinic. Thus, this group was not truly
equivalent to those who had been lost to follow-up before study enrollment.

As the majority of LC participants received pediatric diabetes care from the same clinics as
CC participants, it is likely that factors other than their clinical care were the main reasons
for their loss to follow-up, although it is also possible that the CC participants may have
encountered similar challenges in the absence of the LEAP intervention. However, anecdotes
from the LEAP case managers, and qualitative interviews with LC participants, revealed a
diversity of issues contributing to LC participants’ loss to follow-up both prior to and during
the study period. These challenges belie a single explanation or model of intervention,
ranging from a longstanding history of complex psychosocial issues such as mental illness,
homelessness, or substance abuse to more straightforward barriers such as lack of
knowledge regarding insurance enrollment, miscommunications between patients and
providers, or temporary logistical barriers that contributed to lapses in care (13, 21).

Given the wide range of challenges contributing to loss to follow-up among this population,
the need for case management and psychosocial services to address these challenges varies
considerably. For example, financial and logistical issues were the primary barriers to care
among some participants, which may benefit from intensive case management and provision
of resources. For others, mental health concerns may be the more significant barrier to care,
requiring coordinated care among medical and behavioral health providers. Further research
is needed to identify what issues can be prevented or resolved at different levels of care, and
develop best practices for providing appropriate resources to patients. Ultimately, a stepped
care or adaptive intervention model for transition, with service delivery tailored according to
individual patients’ needs, is likely the best strategy to facilitate continuity of care while
conserving resources. In addition to clinical supports and services, this population may
benefit from further research and intervention development related to family and social
support. For example, the greater proportion of CC participants as compared to LC
participants who lived with family may represent a protective factor which facilitated better
outcomes. Future research which explores social supports available to vulnerable
populations, and seeks to bolster naturally-occurring support for chronic disease
management, may be a fruitful direction for future research.

This study has several significant limitations. First, the study’s sample sizes were small, and
therefore our statistical tests lacked sufficient power to evaluate between-group differences
in many outcomes; thus these findings should be viewed as preliminary and repeated in
larger studies. The significant loss to follow-up, particularly in the LC, should also lead to
caution in interpreting the findings. This is especially true for the study’s self-reported
outcomes: emergency department visits, hospitalizations, and the psychosocial outcomes
presented in Table 4, as these variables had a higher proportion of missing data than did
participants’ routine clinic visits and A1C values, which were extracted from medical charts.
In addition, some participants transferred care outside the study’s clinical sites, leading to
missing data regarding the number of routine clinic visits and A1C values. Finally, the LC
and CC groups differed in several significant ways at baseline, most notably by being in
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different stages of transition at the time of study enrollment. Furthermore, we did not assess
the LC group’s level of preparation for transition as part of the study, and thus cannot
determine the extent to which their preparation differed from that of the CC group. We did
not adjust our analyses for baseline demographic characteristics or clinical values. As such,
our results are not meant to document the effect of lapse in care, but rather to characterize
intervention outcomes among a lapsed-care sub-population in contrast to its continuous-care
counterpart.

Implications and Contribution

In this study, case management and developmentally appropriate healthcare improved
clinical outcomes among young adults with previous lapses in care. However, psychosocial
issues and continuity of care remain substantial challenges. Strategies to identify high-risk
individuals and maintain continuous care throughout young adulthood require further
research to improve health and wellbeing.
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Baseline participant characteristics.

Table 1

Continuous Care (n=51)

Lapsed Care (n=24)

Variables Mean (SD), N (%) Mean (SD), N(%6) P value2
Demographic characteristics
Age 19.61 (1.02) 21.04 (1.04) <.0001
Gender .62
Female 25 (49.02) 10 (41.67)
Male 26 (50.98) 14 (58.33)
Race/Ethnicity .33
Hispanic 33(64.71) 17 (70.83)
Non-Hispanic 18 (35.29) 7 (29.17)
White 5(9.80) 1(4.17)
Black 5(9.80)
Other 8(15.69) 6(25.00)
Birthplace 13
us 47 (92.16) 19 (79.17)
Other 4(7.84) 5(20.83)
Living situation .01
With family 43 (84.31) 13 (54.17)
Other 8 (15.69) 11 (45.83)
Education 19
<HS 8(15.69) 4 (16.67)
HS grad or GED 27 (52.94) 16 (66.67)
some college 14 (27.45) 2(8.33)
trade school/2-year degree 2(3.92) 2(8.33)
BA/BS 0 (0.00) 0 (0.00)
Parents Education .26
<HS 20 (39.22) 2(8.33)
HS grad or GED 15 (29.41) 7(29.17)
Some college/2-year degree 10 (19.61) 5 (20.83)
BA/BS/advanced degree 4(7.84) 4 (16.67)
Don’t know 2(3.92) 6 (25.00)
Clinical characteristics
Health insurance status 12
Private insurance? 1(1.96) 0(0)
Publicly-funded healthcare® 43 (84.31) 24 (100.00)
Don’t know 7 (13.73) 0(0)
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Continuous Care (n=51) Lapsed Care (n=24)
Variables Mean (SD), N (%) Mean (SD), N(%6) P value2
Duration of diagnosis 9.61 (3.91) 11.67 (4.60) .05
Duration of lapse in care (months) - 11.58 (9.65) -
Where prescription meds obtained <.0001
Current provider 49 (96.08) 3(12.50)
Previous provider 2(3.92) 8(33.33)
Other 6 (25.00)
Don’t have prescription 7 (29.17)
Ever run out of supplies? .001
Yes 10 (19.61) 14 (58.33)
No 41 (80.39) 10 (41.67)
Ever unable to afford supplies?
Yes 9 (17.65) 14 (58.33) .001
No 42 (82.35) 10 (41.67)
Missed school/work due to diabetes .16
Yes 5 (10.00) 6 (25.00)
No 45 (90.00) 18 (75.00)
Missed social activities due to diabetes 31
Yes 6 (12.00) 5(21.74)
No 44 (88.00) 18 (78.26)

a . . . . . .
t-test for age, duration of diagnosis and duration of lapse in care; Fisher exact test for all others

Any private insurance, alone or in combination with public programs

cPuinc programs only (e.g. MediCal, California Children’s Services) or uninsured
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