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Abstract

Background Adolescents and young adults (AYA) with Sickle Cell Disease (SCD) experience especially high rates of acute

care utilization and increased morbidity, due in part to disease exacerbation and in part to the developmental challenges of

adolescence. It is at this very high-risk time that they also face the need to transition their care to adult services, further adding

to the heightened morbidity and acute care utilization, if poorly coordinated. Previous research supports the effectiveness of

patient navigators to assist those with complex health conditions and healthcare needs, and has also identified the utility of

a transition navigator for youth with special health care needs. Methods We developed a protocolized transition navigator

intervention that used ecological assessment and motivational interviewing to assess transition readiness, identify goals, and

remove barriers to transition, as well as to provide disease and pain management education and skills to AYAs with SCD. We

assessed feasibility, acceptability and short-term efficacy in n=60 youth aged 17-20 with SCD. Findings Participation in the

TN program was associated with significant improvement in transition readiness, disease knowledge, and confidence in disease

and pain management for youth with SCD Conclusion The TN intervention was acceptable to youth with SCD and feasible

to implement at an urban academic medical center and addressed most of the barriers to transition identified by the youth.

Longer-term assessment is needed to determine if the transition navigator intervention improved successful transfer to and

retention in adult care and reduced morbidity and ED reliance over time.

Keywords (3-6)

healthcare transition, navigator, sickle cell disease, adolescent, young adult

Introduction

Sickle Cell Disease (SCD) is a chronic illness characterized by vaso-occlusive complications leading to un-
predictable episodes of pain, cumulative organ damage1, 2 and high rates of health care utilization.3, 4 Ado-
lescence and young adulthood is a particularly high-risk period for people with SCD, and is characterized
by increased health care utilization and death.5-7 Thirty-day readmission rates are used as a quality met-
ric for a variety of chronic diseases: 41% of patients ages 18-30 with SCD are readmitted within 30 days,
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. compared to 3.4% for asthma and 12% for pneumonia.5, 8 A benchmark study5 reported highest rates of
emergency department (ED) encounters and admission rates among SCD individuals 18-30 years of age.
Factors in this vulnerable period associated with poorer outcomes include the cumulative effects of chronic
illness;9psychological changes during adolescence resulting in decreased adherence with medication;10 and
worsening burden of neurocognitive deficits with advancing age.9, 11

A strong patient-provider partnership can be an important protective factor and reduce risk in this age
group, but few young people with SCD transition smoothly to an adult care provider. Barriers to successful
transition from pediatric to adult care have been identified previously12-16 and include lack of an identi-
fied staff member responsible for transition planning, unwillingness of families and pediatric providers to
separate,15pediatricians’ concerns that unstable patients will not receive the quality of care they need,13-18

and difficulty finding an adult provider with the knowledge and skills to care for them.18-22 Lack of transition
planning results in poor quality of care and low patient satisfaction.23

Several consensus papers over the past two decades13, 24-26 have recommended steps to assure effective
transition, including an individualized transition plan, a portable medical summary, counseling to improve
patient knowledge and skills for self-management, and referral to an appropriate adult provider. How-
ever, across subspecialties and healthcare networks, few pediatric practices follow these recommendations
consistently.27, 28

The role of a navigator or care coordinator who assists those with complex health conditions and health-
care needs has been demonstrated.29-32 A retrospective report on the use of a transition navigator (TN)
for patients with SCD at a single institution in Canada reported increased self-reported medication ad-
herence and decreased loss to follow up as compared to a cohort assessed prior to implementation of the
program.31Canada’s publicly funded health care system differs vastly from the healthcare landscape in the
US. Patient navigator programs are relatively more common in Canada and a recent environmental scan
described 23 pediatric programs.33

This study built on these findings by developing a protocolized TN intervention intended to facilitate tran-
sition readiness and remove barriers to transition in youth with SCD aged 17-20. . The program manual
identifies the number of sessions, session tasks and goals, and timing of the intervention (see Supplement 1).
Here we describe feasibility (defined as success in recruiting eligible patients and retaining them throughout
the intervention); acceptability (measured in a post-intervention survey), and impact on short term (in-
terim) results on transition readiness, disease knowledge, success in addressing patient and system barriers
to transition\sout.

Methods

This proof-of-concept single group pre-post study was approved by the Institutional Review Board of the
Albert Einstein College of Medicine/Montefiore Medical Center. We enrolled 60 youth with SCD between
May 2016 and July 2017. They completed questionnaires (described below) at baseline and 6-12 months
later, after completion of the structured intervention

Navigator Training and Role

In designing the TN role for this study, an ecological assessment approach34-36 and a motivational inter-
viewing style37, 38 was adopted. The consensus statements on transition12, 24 recommend areas of attention
for clinicians; a typically under-addressed area is a focus on future goals.39 The TN training modules em-
phasized investigating, acknowledging, and supporting the future goals of AYAs with SCD. TN training
included the consensus statements, online healthcare transition modules and continuing education40, 41, re-
lated literature42, transition materials designed for patients and families by the institution and recommended
local and national resources on the web43 (see Supplemental 1). Educational materials specific to SCD in-
heritance, pathophysiology, treatment, complications, and self-management were also incorporated. The
intervention could be implemented by a TN with a social work, nursing, or patient educator background.

Intervention design

2
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. The intervention aimed to improve patient knowledge and skills for disease self-management and to prepare
for transfer to an adult care provider, with five components derived from GOT TRANSITION® best practice
recommendations:43

• An individualized transition plan
• A portable medical summary co-constructed by patient and TN, and reviewed by the pediatric hema-

tology provider(s) prior to transition utilizing MyHealth Passport44

• Education about SCD and the skills needed for disease self-management, particularly addressing quality
of care, adherence, and utilization of emergency services

• Education of family members about their role in transition while focusing intervention on AYAs
• Facilitating transfer to an adult provider (appointment-making, accompaniment, and post-appointment

follow-up call).

As shown in the Process Map of Intervention (see Table 1), each youth had three planned interactions with TN
over 6-12 months and a 3-month post-intervention follow-up call. Additional calls were permitted as needed.
The first visit entailed an in-person protocolized TN transition assessment which included future plans for
healthcare and mental health services; educational and vocational goals; housing and geographic relocations;
changing decision-making abilities and rights; insurance coverage needs, changes, and rights; and current
providers and support system (see Supplement 1). SCD specific knowledge tools were also introduced at this
visit. Visits 2 and 3 addressed identified gaps in disease knowledge/ management and skills; development
of a portable medical summary; and identification and contact with adult provider. Barriers to transition
were reviewed at each visit, and a barriers checklist (see Supplement 1) was completed by the TN based on
AYA self-report and TN observation. The TN completed the sessions at mutually agreed upon times and
there was flexibility for each visit to be broken up into several in-person or phone visits based on patient
preference. The TN kept detailed records of the dates and time spent for each interaction and whether they
occurred in person or by phone. The TN also met weekly for case review with the SCD clinical lead as well
as with the entire SCD clinical team consisting of the physicians, nurse practitioners, and social worker.

Recruitment

Clinic rosters of youth in the SCD hematology clinic were assessed for the following eligibility criteria: (1)
aged 17-20 inclusive; (2) confirmed diagnoses of SCD (SS, SC, SBeta Thalassemia genotypes); (3) cared
for in the subspecialty Pediatric Hematology service; (4) spoke English. Eligible patients were telephoned
and invited to participate in the study. Those who were interested met the study coordinator at their next
medically indicated clinic visit; those 18 and older provided written informed consent; those who were aged
17 provided assent and their parents provided permission.

Survey Instruments

Youth completed survey instruments at enrollment (T1) and program completion (T2). A list of the survey
measures, their purpose, source, reliability, and validity are detailed in Table 2. These instruments included
both validated measures as well as process measures adapted from tools recommended by Got Transition®
and previous assessments of provider transition practice at the institution27, 43These measures assessed
transition readiness, health literacy, SCD knowledge, confidence in managing SCD and pain management,
SCD control, self-reported health care utilization, patient satisfaction with transition and satisfaction with
the TN intervention. All data was entered into REDCap45 by the research coordinator.

Data Analysis

Summary statistics (frequencies, percentages) were computed to describe participant characteristics and
their contacts with the TN during the intervention. Pre/post scores on measures of transition readiness,
SCD knowledge, confidence in managing SCD, medication adherence and pain management were compared
using paired t-tests and the associations of patient-TN contacts with post-test measures were analyzed using
correlations. Pre/post ratings of participant’s experience of interaction with their healthcare provider regar-
ding transition were compared using McNemar tests for paired analysis. Intake assessments were completed

3
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. on paper by the TN; insurance/SSI status and items related to education and career goals were hand-coded
from this assessment by two members of the research team. Barriers to transition were identified through
patient self-report and TN observation, and separately documented on the barriers checklist (see supplement
1); responses by participants and TN were compared using McNemar tests.

Findings

Demographics

In total, 62 AYAs met study criteria; 60 were recruited into the study and 2 refused participation. Of the 60
enrolled participants, 56 completed the intervention, 1 was incarcerated during intervention timeframe and 3
dropped out. The analysis was completed on the 56 who completed both study questionnaires. Demographics,
including gender, diagnosis, race, age, insurance and SSI status, and participant-reported educational status
and vocational goals are shown in Table 3. Of note, 85.9% reported that they were either in college, applying,
or planning to go to college and 42.1% were actually enrolled in college.

At intake, 48% of participants reported needing help reading hospital materials sometimes/often/always,
27% felt not at all/a little bit/somewhat confident in completing medical forms, and 14% reported someti-
mes/often/always having problems learning about their medical condition because of difficulty understanding
written information.

Short-term (interim) outcomes: Transition readiness, disease self-management scales and barriers to transi-
tion

Pre/post scores for the TRAQ, SCD Knowledge, Confidence Managing SCD, Pain Management and AMBS
scales are shown in Table 4. There was significant improvement in total TRAQ scores on 3 of the 5 TRAQ
subscales; the two subscales that did not show significant change were already high at baseline. SCD knowled-
ge also improved significantly. In addition to the SCD knowledge questionnaire, patient’s self-identification
of SCD genotype was assessed at baseline and at exit. At enrollment 80% knew their genotypes correctly,
with 3 giving wrong answers and 8 saying “don’t know.” Of the 11 that did not report genotype correctly
at enrollment, 9 were able to do so at exit. In the post-test survey, 95% correctly reported their genotypes.
Scores on both confidence in disease management and use of disease/pain management skills subscales also
improved significantly, while barriers to medication adherence decreased significantly from baseline to exit
(Table 4).

As part of the TN intake in Session 1, participants were asked to identify transition barriers they felt or
experienced, and the TN recorded these as well as barriers she observed throughout the intervention period
(Table 5). Significant differences between participants’ and TN’s identification of barriers were seen in several
areas: difficulty identifying a provider, lack of appointment availability, lack of insurance, and provider delay
in transition planning. Top concerns of the TN were patient’s relocation to college and parent/patient’s
reluctance to transition due to difficulty “letting go.” Patients’ top concerns were difficulty finding a new
provider/relocation, identifying a new provider and relocation for college. Of these participants, 42% were
in college at post-test and an additional 44 % (25/57) were planning to or applying to go to college.

Participant acceptability and satisfaction with the intervention

Participants were asked to assess their experience and understanding of the transition process and interactions
with healthcare team in both the pre- and post-intervention surveys (see Table 6). While changes seen in
scores from pre- to post-intervention all indicated significant improvement, the most striking change was on
the item “Know how you will become insured as an adult” (pre=16.1% vs post=78.6%, p<.0001). Youth
expressed high levels of satisfaction with the program with > 98% stating that the TN had explained the
program, they understood the program content, and they had sufficient time to ask questions at sessions. Of
participants that responded to the query, 52 out of 54 (96.2%) stated that they preferred to stay within the
current hospital system.

Feasibility of the intervention

4
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. Feasibility is defined as the extent to which a new treatment or innovation can be successfully implemented in
a given agency or setting.46 We assessed feasibility in terms of success in participant recruitment, retention,
and participation rates. We reported earlier that we successfully recruited 60 of 62 eligible patients and
completed the intervention in 56 of the 60 enrolled. In addition, we were able to complete all components of the
intervention by telephone or in person within the 12-month intervention window. We examined associations
between post-test measures and amount of contact between patients and the TN, but only a few significant
associations were noted. Having more in-person visits (r=.32; p=.015) and having fewer telephone contacts
(r= -.38; p=.003) both were correlated with higher post-test TRAQ appointment keeping scores, but contact
time was not associated with any other TRAQ subscales, SCD knowledge, or pain management scores at
post-test. As might be expected, more contact time was required by those with less confidence in managing
SCD (r= -.29; p=.03) and those with higher disease frustration (r=.31; p=.02) and medication barriers
(r=.28; p=.04) scores on the AMBS.

Discussion

This study demonstrates that the use of an intensive TN intervention in a US urban academic center
subspecialty practice is feasible, acceptable to participants, and effective in improving transition readiness
and disease knowledge, and reducing patient and systems barriers to transition. Several “lessons learned”
were identified by the TN and the team in implementing a transition intervention for AYAs with SCD.

AYAs with SCD acknowledge the importance of transfer from pediatric to adult care but often demonstrate
poor readiness for this important care transition.47 Thus, this TN intervention focused on readiness and
barriers, working with the participants to address those concerns. Providers were encouraged to be aware of
the barriers in transition planning,28 especially since the roles of the pediatrician and the adult physician
and the ways in which they interact with their patients are quite different.48Many of the barriers identified
by our participants indicated lack of familiarity with negotiating the healthcare system or insurance, rather
than actual systemic barriers, and these were readily addressed by TN.

The high rate of concern by the TN and participants related to college attendance and health care access was
realistic, and reflected a confluence of barriers: the logistics of transfer to adult care in a setting unfamiliar to
both the TN and youth, several insurmountable out of state insurance coverage issues, and the demands on
the youth to master several novel tasks simultaneously. The AYAs in our sample had high rates of attending
or planning to attend college. As of 2019, in the Bronx, 37.3% of 18-24 year old youth were enrolled in or
graduated from college.49 Thus, the AYAs in our sample reported similar rates of attending college compared
to the general Bronx population. It is noteworthy that despite their college plans, the AYAs in our study
reported significant health literacy concerns. The experience with the college bound youth in our program
led to changes in pediatric hematology service policies –to implement more intensive case management and
coordination of care with a local provider near the college to assure access to urgent and emergency services
as well as pain management.

There are several ways the intervention could be improved. The time of emerging adulthood50 and healthcare
transition is a time of immense change in many aspects of life: education, vocation, living arrangements,
relationships, financial independence, and legal decision-making.39 Participants were recruited for this study
between the age of 17 and 20, as they neared time for transfer to adult care, which was based on restrictions
imposed by the funding available for the program. However, the consensus recommendation is to start
the transition process earlier, at 12 or 13.13, 24, 25 This recommendation reflects the need for increased
age-appropriate disease education, skills acquisition and practice, and increased responsibility for self-care
as youth navigate the developmental challenges of increasing independence, peer relationships, and future
planning. A longer period of education about self-management skills and disease knowledge may be essential
to significantly impact ED reliance and appropriate health care utilization. As health care utilization is
expected to increase over time in SCD, other investigators have reported stabilization as a potentially positive
effect.31 Without a comparison group we could not assess the efficacy of the TN intervention on health care
use or morbidity. Starting earlier would allow youth to spend more time with the TN and to build greater
rapport and trust, which the TN reported to be a key factor for the success of the intervention. On a related
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. note, for a study population of predominantly Black/African-American and Hispanic AYA’s with SCD51it
seems pertinent to note also that the TN was a woman of color. In addition, the TN noted the participants’
desires for peer support, suggesting the need for/appeal of transition mentors (slightly older patients who
have recently successfully transitioned), and/or a transition buddy system (providing a shared experience).

As healthcare systems see greater use of and payment for telehealth or video platforms in the wake of
COVID, such platforms may be particularly useful both for engagement and for follow-up needed to en-
hance transition from pediatric to adult-oriented care. The most recent position paper from the Society for
Adolescent Health and Medicine includes an endorsement of greater integration of technology in healthcare
transitioning, including the electronic health record and telehealth.26 Expanding the TN intervention in this
way could be time- and resource-saving and allow greater choice and flexibility for providers, families, and
patients, particularly for AYA’s acclimated to technology use. Although an initial in-person TN assessment
may help in creating a working relationship or sharing educational materials, shorter follow-up calls could
be completed and documented without an in-person appointment. In addition, telemedicine for transition
preparation and education may be a more acceptable time-saving format for AYAs as well. While our inter-
vention was not designed to assess telehealth, the data kept by the TN indicated that visits by phone were
often successful when in-person visits could not be accommodated into a participant’s or provider’s schedule,
and these calls allowed for both education and case management activities that might otherwise have been
missed.

Limitations

This study was a single-group pre-post proof of concept study. The lack of a comparison group is a weakness
although the magnitude of the improvements seen following the intervention provides significant support
for conducting a larger randomized trial. Because the youth did not transfer to adult care during the study
period, the impact on this important metric will need to be assessed in future studies as well. Some measures
of program outcome were designed by the study team (e.g., SCD knowledge) and need further psychometric
assessment. The study originally planned to enroll a second group of youth that would include 60 AYA’s
with persistent asthma cared for in a primary care clinic, along with the 60 AYAs with SCD we did recruit.
However, barriers arose early in our attempt to utilize the primary care setting including determining acuity
of persistent asthma to fit recruitment criteria, finding space to meet with patients, and integrating TN into
the existing primary care team. For this reason, the efforts of the TN reported here focus on AYA with
SCD who were seen in the subspecialty Pediatric Hematology service. Other limitations included lack of
sustainability for the program based mainly on lack of a billing option, and reliance on a single individual
TN rather than making transition planning and care part of the culture of the entire clinical team. The
impact of the COVID-19 pandemic on our medical institution also interrupted ongoing transition planning
and availability of adult providers.

Conclusions

Our findings demonstrate that participation in an intensive TN intervention targeting adolescents and young
adults 17-20 years old with SCD over 6-12 months was associated with significant improvement in transi-
tion readiness, disease knowledge, and confidence in disease and pain management. The intervention was
acceptable to youth and feasible to implement at an urban academic medical center. Further testing of the
feasibility of adapting this TN intervention for telehealth or video implementation is warranted, as this could
allow for more efficient delivery and for increased impact to a larger patient population as well. Longer-term
assessment is needed to determine whether a transition navigator intervention improves successful transfer
to and retention in adult care, and if it reduces morbidity, ED reliance and hospitalization over time.

Authorship: DM, LB, MD, EJS designed the study, analyzed the data and wrote the manuscript. LD designed
the study, analyzed the data and revised the manuscript RC, DR, RS, SO designed the study, analyzed the
data and reviewed the manuscript. DM oversaw the study conduct and data collection. JJ analyzed the
data and wrote the manuscript. MM, KI, KM, CM conducted the study, collected data and reviewed the
manuscript. EJS performed statistical analyses.
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