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Abstract

The transition from pediatric to adult healthcare is often challenging for adolescents and young 

adults with sickle cell disease (SCD). Our study aimed to identify (1) measures of success for the 

transition to adult healthcare and (2) barriers and facilitators to this process. We interviewed 13 

SCD experts and asked them about their experiences caring for adolescents and young adults with 

SCD. Our interview guide was developed based on Social-ecological Model of Adolescent and 

Young Adult Readiness to Transition framework, and interviews were coded using the constant 

comparative method. Our results showed that transition success was measured by healthcare 
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utilization, quality of life, and continuation on a stable disease trajectory. We also found that 

barriers to transition include negative experiences in the emergency department, 

sociodemographic factors, and adolescent skills. Facilitators include a positive relationship with 

the provider, family support, and developmental maturity. Success in SCD transition is primarily 

determined by the patients’ quality of relationships with their parents and providers and their 

developmental maturity and skills. Understanding these concepts will aid in the development of 

future evidence-based transition care models.
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INTRODUCTION

Over the past two decades, survival rates for individuals with Sickle Cell Disease (SCD) 

have steadily improved. Recent studies show a 93.9–98.4% survival rate to 18 years of age,1 

with many individuals with SCD now living into their fifties and sixties.2 However, survival 

improvements are less evident among young adults aged 20–24.2 This discrepancy coincides 

with the point in time immediately following transition from pediatric to adult healthcare, 

with one potential explanation being gaps in care during the sometimes haphazard period of 

transition.1,2 Additional studies highlight higher hospitalizations, readmissions, and acute 

care utilization for young adults ages 18–30.3–5 Providers have indicated that there is a high 

need for more comprehensive transition programming for adolescents and young adults 

(AYAs) with SCD.6–9 In spite of this identified need, there is still a lack of agreed-upon 

outcomes of what constitutes a successful transition.8,10 Most transition programs targeted at 

AYAs with SCD use attendance at the first appointment with an adult provider as an 

outcome of success, or assess the patients’ transition readiness via questionnaire.6,11–13 

However, there is still insufficient knowledge about factors that lead to successful or 

unsuccessful transitions.8,10

In order to better understand transition readiness and develop evidence-based interventions, 

Schwartz and colleagues developed the Social-ecological Model of Adolescent and Young 

Adult Readiness to Transition (SMART). The model outlines 11 domains that contribute to 

a young adult’s readiness to transition to adult care; seven of these are considered 

modifiable variables, and the other four are considered less amenable to change (see Figure 

1).14,15 All of the variables can act as either threats or facilitators to a successful transition to 

adult healthcare. Schwartz and colleagues propose that all of the modifiable variables except 

developmental maturity may relate to the parent, provider and patient. The interactions 

among these three parties and the improvement of the modifiable domains influence 

transition readiness.14,15 In this study, we aimed to identify metrics of transition success, 

and barriers and facilitators to transition from pediatric to adult healthcare for AYAs with 

SCD, using the SMART model as a framework. We sought diverse perspectives from 

interviews with SCD providers throughout the United States.
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MATERIALS AND METHODS

Setting

We conducted semi-structured qualitative interviews with pediatric and adult providers who 

specialize in SCD. Two trained research assistants conducted the interviews either over the 

phone or in person at The Children’s Hospital of Philadelphia. We conducted the interviews 

between December 2012 and April 2013, and each lasted approximately 60 minutes.

Participant Recruitment

We recruited experts in SCD from the Philadelphia area and other major cities throughout 

the United States. Initially, we gathered names through discussion with the medical director 

of the Sickle Cell Program at The Children’s Hospital of Philadelphia and through a review 

of recent SCD transition literature. We selected first and senior authors from these articles to 

recruit for the study. We then used a snowball sampling method where we asked each 

participant to suggest other potential participants.16,17 The snowball sampling method 

ensured that we recruited participants who were identified and recognized by their 

colleagues as experts and key stakeholders in the field.16,17 We used a purposive sample in 

order to be representative of pediatric and adult healthcare perspectives. We continued to 

recruit participants and conduct interviews until the data reached thematic saturation 

(interview themes continued to be repeated and new themes were not found). In total we 

invited 30 clinicians specializing in SCD, and 13 agreed to participate.

Data Collection

We developed the interview guide based on the SMART model, a review of the transition 

literature, and consultation with experts. We emailed the SMART model to providers before 

the interview. We first asked them about their level of experience with the transition process 

and their experience working with AYAs with SCD. We then asked them to recount at least 

one story of a patient they cared for who had a successful transition and at least one story of 

a patient who they cared for who had an unsuccessful transition. Using these stories and the 

SMART model as a basis, we probed for information on outcomes, barriers and facilitators 

of transition. The complete interview guide is available as supplementary online content.

Data Analysis

All interviews were audiotaped, and transcribed. We used the components of the SMART 

model to guide the coding process, and derived related themes. At least two of three 

reviewers (NBS, CWP, MSL) independently coded each transcript. We used the constant 

comparative method,18 continuously revising our codes as the interviews were ongoing 

based on emerging themes in the data. When discrepancies occurred, the reviewers 

discussed the discrepancy and either resolved it through consensus or brought in the third 

reviewer to assist in resolution.

Human Subjects Research

The Children’s Hospital of Philadelphia Institutional Review Board determined this study to 

be an exempted study.
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RESULTS

Participants

The 13 participants in this study represented the fields of medicine, social work, psychology, 

and nursing, and had an average of 22.6 years of experience working with AYAs. See Table 

1 for additional information about participants. Participants from outside of Philadelphia 

were from Denver, CO, Greensboro, NC, Baltimore, MD and Cincinnati, OH.

Analysis of the transcripts and coding yielded data on threats and facilitators to transition 

from pediatric to adult healthcare, as well as metrics of transition success. Below we outline 

the data results, including the themes of threats and facilitators that are consistent with 

SMART.

Metrics of transition success

We asked participants how they determined whether a transition was successful. Their 

answers primarily fell into 3 categories: healthcare utilization, quality of life, and continuing 

on a stable disease trajectory. Healthcare utilization included making and keeping medical 

appointments, medication adherence, and avoiding preventable hospitalizations. Quality of 

life outcomes were often defined as achieving appropriate developmental milestones, such 

as obtaining post-secondary education or employment, getting married, or having children. 

Participants described the continuation along a stable disease trajectory as the patient’s 

disease continuing at the same severity as in pediatric care or improving, and not developing 

unexpected complications such as stroke. One participant recounted a story about a young 

man who at 12 was able to independently answer questions about his medical status, and is 

now successfully pursuing a bachelor’s degree (quality of life), and has not been 

hospitalized in six years largely due to his excellent medication compliance (stable disease 

trajectory and appropriate healthcare utilization).

Threats

I. Sociodemographic factors and psychosocial/emotional status—Providers 

often acknowledged how sociodemographic factors, such as poverty, challenging home life, 

and parent education level, related to psychological functioning and, ultimately, transition 

outcomes. Transition planning and healthcare were often in competition with other demands. 

One participant explained, “They are at risk… socio-demographically, and all of those 

factors are intertwined with being able to access care appropriately and in a way that will 

help them manage their disease …[their] coping skills are not good and the social supports 

are not in place.” Participants were also quick to highlight the positive transition outcomes 

of patients who were not experiencing these challenges. A provider noted, “She wasn’t 

dealing with some of the more basic problems of having a stable place to live, having stable 

income. [That] complicates transition.” These themes are consistent with SMART in that 

sociodemographic variables impact psychological status and resources such as coping and 

family functioning, which ultimately compromises the ability to make a smooth transition.

II. Neurocognitive deficits due to stroke—Consistent with SMART’s emphasis on the 

importance of medical status and cognitive functioning, a number of participants pointed out 
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that stroke and its sequelae can directly impact the patient’s ability to understand their own 

disease process and navigate the systems that, as discussed, are often difficult for all AYAs. 

One participant described the impact of stroke limiting patients’ abilities to “1) completely 

understand their disease; 2) be able to identify appropriate ways to manage their disease; and 

3) be able to actually implement them at a time of crisis or when they are not doing well.”

III. Experiences in the emergency department – self-efficacy, beliefs, and 
expectations—Young adult patient’s negative experiences in adult emergency 

departments (ED) were reported to impact the SMART components of self-efficacy, beliefs, 

and expectations. This was particularly detrimental to the transition process when it occurred 

before the individual had developed a good rapport with his or her adult hematologist. 

Participants cited three main reasons for negative ED experiences. First, the transfer to adult 

care was abrupt, and the pediatric or adult provider did not have the opportunity to fully 

prepare the patient. Participants explained that patients sometimes required ED care because 

they did not yet feel comfortable with their new adult provider, were not yet receiving 

proper ambulatory medical care, or had poor disease self-management skills and self-

efficacy, which contributed to a sickle cell crisis. Second, participants discussed how 

patients were sometimes viewed by ED providers as “drug seekers,” and received delayed or 

inadequate pain medication. Participants perceived that patients generalized this negative 

experience with the entire adult medical system, subsequently distrusted all providers in an 

adult institution. Third, patients may have had the unrealistic expectation that the adult ED 

experience would be similar to that of the pediatric ED, which may have led to what 

patients’ perceived as a negative experience.

One provider explained the connection between patients’ experiences and their likelihood of 

seeking appropriate healthcare in the future: “The first experience of the ED can be very 

negative, and if that experience is a negative experience then I think patients are less likely 

to present to emergency in the future. They will wait too long before they come into 

emergency.”

IV. Adolescent skills—In concordance with SMART, many participants noted the 

complexity of the skills and the level of health literacy expected of AYAs with SCD as a 

barrier. Comparable skills are typically not demanded of their peers without a chronic illness 

until much further into adulthood. One participant commented, “I think it takes a fairly 

above average person to [do] what we ask young people to do… a whole lot more than I ask 

my healthy young adult [son] to do.” AYAs often have difficulty navigating the healthcare 

system and following through with scheduling appointments or refilling medication. 

Participants acknowledged barriers in the healthcare systems that are difficult for some older 

adults to negotiate, such as knowing what to do about a lapse in insurance or if insurance 

does not cover a needed medication. Participants also cited the difficult skill of being able to 

explain sickle cell pain and where it is manifesting, in a believable and articulate manner, 

while in pain. Participants identified that in addition to requiring adequate health literacy, 

AYAs need to be proficient in planning and problem solving appropriately. Overall, 

participants seemed to agree that the majority of AYAs do not acquire these skills before 

they transition to an adult provider, and having them is the exception and not the rule. As 
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one participant notes, this steep learning curve can have mortal consequences, “I do think 

they either die or they grow up. There are a few who straggle along with very bad behaviors 

for a long time, but either, honestly, they die from bad behaviors and no follow-up, or they 

survive through this process and eventually become more functional.”

Facilitators

I. Developmental Maturity- motivation—Participants identified motivated and bright 

young people, who often had good social support networks and supportive families, as 

examples of patients who transitioned successfully. This relates to developmental maturity 

and motivation in SMART. One provider described one of her successful patients by saying, 

“I think the fact that she was in college shows that she was meeting all of her developmental 

milestones and doing well […] the fact that she actually went to college also is a big 

indicator that she was probably going to be fine regardless.” However, providers also 

identified a number of successful patients who lacked family support, and were often forced 

to take on increased responsibility at a young age due to their social and family situation. 

These participants were often very motivated to take care of themselves and exhibited 

developmental maturity beyond what might have been expected from someone of that age. 

One participant explicated this inconsistency quite succinctly with the following statement: 

“I think they were all very resilient young people, that is the word I would say.”

II. Positive relationships between patient and provider—As SMART emphasizes 

positive provider-patient relationships and communication, participants who were pediatric 

providers repeatedly cited trusting relationships between the patient and provider as a 

facilitator to successful transition. They explained that when patients were comfortable 

discussing treatment plans and asking questions openly, they were more likely to be 

successful when they transferred to an adult provider. When asked what factors contributed 

to a patient’s successful transition, one participant explained, “Talking about transition, 

setting goals, reinforcement on both sides, I think encouraging him to ask questions and 

understand his disease in a way that made sense and to think about what it would be like as 

an adult, what things would he have to do on his own and making sure he had practice to get 

those done before he transitioned.”

Adult providers discussed the concepts of trust and relationships less often, but did 

emphasize the importance of assistance from other non-physician staff, such as social 

workers, in helping AYAs achieve success in the adult system. One of the participants 

explained his team’s approach to new young adult patients, “When I first started this and I 

saw my first transition patient I assumed they would be an adult. I was wrong … From my 

end, anybody who transitions gets a visit with my social worker. My whole team gets to 

meet them and know them and so that we can help them through the process.”

III. Family support – Positive relationships and parent skills—Participants cited 

social and family support as facilitators of the transition process, representing the SMART 

components of relationships and parent skills. In most contexts, participants described 

family members who were supportive of their children with SCD, but who emphasized 

independence and self-management as a priority in other areas of the child’s life as well as 
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with regard to healthcare. One participant discussed a patient who he had cared for who 

came from a family with a low socioeconomic status, a single mother, and many siblings. 

The participant described the mother’s dedication to helping her children succeed, 

emphasizing education and disease self-management. According to the participant, the 

support and high expectations that this mother had for her son’s abilities was a contributing 

factor to his success. He was able to successfully manage his SCD as a young adult, and 

went on to graduate from law school.

Participants also emphasized that parents provide support by encouraging the patient to learn 

independence, but remaining present as a safety net if the patient runs into difficulties. One 

participant described this situation, “She was comfortable coming to the visits on her own. I 

am not saying that parents don’t help with the transition, but the absence of her parents and 

my comfort with her description of her past medical history… were positive indicators.”

DISCUSSION

In summary, participants identified metrics for transition as healthcare utilization, quality of 

life, and disease trajectory. Additionally according to SCD transition experts, barriers to 

transition for this population include negative experiences in the ED, limitations in 

developmental maturity and skills, sociodemographics, and neurocognitive deficits, often 

due to strokes. Facilitators to transition include positive and supportive relationships with 

parents and providers, parent skills to facilitate disease self-management, and the patients’ 

developmental maturity and motivation.

Our study highlights the need for SCD-specific transition planning given the unique issues 

faced by young adults with SCD, and furthers the field by identifying specific areas to 

warrant attention. Many studies have identified a need for comprehensive transition 

planning for SCD patients,1,2,8,10 and some evaluate proposed models of care.8,9,19–21 Few 

studies have examined facilitators and barriers in the transition process. One study identified 

the following threats to successful transition: beginning transition education and transition 

clinic after 21 years of age, having the genotype SC or Sβ+ (considered less severe forms of 

the disease), and not requiring chronic transfusion therapy.12 Our theoretically informed 

study builds on this by identifying additional threats to the transition process to be further 

explored, including developmental maturity, cognitive deficits and negative experiences in 

the emergency department, and contributes information about facilitators to transition for 

patients with SCD.

Overall, we found that pediatric and adult providers discussed similar themes related to 

barriers and facilitators to transition for AYA with SCD. The most notable difference was 

the way the providers addressed their relationship with the patient. Pediatric providers cited 

the importance of a trusting relationship with the patient more often than adult providers. 

Recent studies also show that providers often have negative perceptions of patients with 

SCD, especially when they present to the emergency department22,23. Challenges in the 

emergency department also came up as a theme in the current study. Thus, educating adult 

and emergency room providers about negative experiences and the distrust of medical 
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providers experienced by many AYAs with SCD may help improve the patient-provider 

relationship, thus improving transition outcomes.

One re-occurring theme in the interviews was that many transition-related expectations are 

challenging due to limitations in adolescents’ developmental maturity. This idea is 

consistent with the neuroscience literature demonstrating that brain development and 

maturation continue into the mid-twenties.24,25 Studies show that one of the last areas to 

reach maturation is the pre-frontal cortex, which is responsible for executive functioning, 

specifically complex planning and goal-orientation.25–29 While this challenge is true of all 

transitioning populations, having SCD confers greater risk for deficits in cognitive skills 

given that many individuals with SCD experience strokes, further affecting their cognition 

and executive functioning skills. SCD patients have a high rate of, including silent infarcts, 

which occur in approximately 27%-37% of this population.21,30 Although patients who 

experience silent infarcts often do not report any symptoms, neurocognitive testing has 

shown decreased IQ scores in these patients.

Some literature on transition for populations with intellectual disabilities emphasizes the role 

of family support31,32. Similarly, because AYA with SCD often have neurocognitive 

deficits, interventions should focus on incorporating the family system into supporting the 

AYA with his or her transition. This approach would also address the issue of lack of 

developmental maturity and difficulty with executive functioning and planning. Another 

theme of transition challenges that disproportionately impact AYAs with SCD is the impact 

of poverty, healthcare access and level of education. Other research shows that health 

disparities exist in transition supports for African American and Hispanic youth33–35. Given 

that the majority of patients with SCD are African American, the results of our study are 

consistent with the literature showing health disparities for this population.

However, while these challenges hindered successful transition, many participants recounted 

stories of successful outcomes for their patients despite these risks. Thus, our results support 

other research highlighting the importance of resilience factors in at-risk youth36–39. While 

there is a large body of literature showing interventions that can be used to foster resilience 

in at-risk youth36–39, this area of research has not been adequately integrated into the 

transition literature. Utilizing the current body of research on resilience to develop transition 

interventions could be very useful in improving transition outcomes, specifically because 

youth with SCD often face both sociodemographic and illness-related challenges.

Finally, our study provides further evidence of validity for and utility of the SMART 

model.14,15 Almost all of the components of SMART emerged in the coding of the 

interviews. In addition, the participants described the importance of all stakeholders in the 

system (patient, providers, and parents) and the reciprocal relationships—an important 

feature of SMART. As emphasized by SMART, there are variables that confer risk and 

resilience in the transition process that are amenable to change and should be targets of 

intervention to improve transition readiness (e.g., skills, relationships, motivation). 

Clinicians should consider teaching strategies to augment the AYAs still-developing 

executive functioning skills, paying particular attention to the development of a positive and 

trusting relationship with AYAs, and, whenever possible, including the family as a support 
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to help enforce the AYAs’ skills. The main element of the SMART model that did not come 

up frequently in the current study is “knowledge”. This is consistent with the opinion of 

Schwartz and colleagues that knowledge and skills are not sufficient for a successful 

transition that leaves the AYA appropriately engaged in the adult healthcare system14. These 

data suggest that future interventions should target areas other than knowledge, including: 

motivation, relationships, self-efficacy and developmental maturity.

Limitations

This study has three main limitations. First, our sample size was small. However, we 

achieved thematic saturation- the closest approximation of a power calculation in qualitative 

research. Second, we acknowledge that we interviewed few adult providers (n=4) and were 

also unable to recruit non-physician participants from adult practices. While this may be 

indicative of the differences between the pediatric and adult healthcare systems,10,40 these 

perspectives would provide additional insight. Third, we only examined the views of 

providers. Future studies should ask similar questions to both parents and AYAs.

Conclusions and future directions

The current study characterizes three metrics that may be used to determine transition 

success, identifies important barriers and facilitators to a successful transition process, 

validates existing findings in the transition literature, and illustrates the need to look across 

disciplines to better understand the complexities of transition to adult healthcare. 

Considering the many common difficulties that adolescents face when they are moving 

through the transition process, it is important to approach transition planning, education and 

interventions with an understanding of the neurological maturity of the adolescent brain and 

the complex systems that young people are expected to navigate to ensure they are receiving 

appropriate healthcare. With this in mind, additional attention should be paid to teaching 

problem-solving skills, specifically as they relate to navigating healthcare systems and with 

an emphasis on explicitly addressing common roadblocks that they will likely face. Another 

significant consideration is assisting the adolescent in determining who is part of the support 

system and safety net, and who is available to answer questions and help troubleshoot when 

issues arise. Also, the use of consistent metrics, such as those defined in this study, could 

help move clinical and research practice forward, by providing benchmarks for comparison 

among interventions and practices. For the barriers that are less modifiable on an individual 

basis, researchers and policy makers should explore systems-level changes that include built 

in patient-assistance, such as patient navigators to assist with insurance difficulties.

Future research should combine the development of transition practices with neuroscience 

research, in order to understand the best way to teach adolescents. Further, future research 

should also seek to identify links between the current findings in the resilience literature and 

facilitators to successful transition. Finally, providers who are working with AYAs with 

SCD should be particularly sensitive to their sociodemographic backgrounds and how that 

impacts their interactions and beliefs about the health care system. Additional research is 

needed to develop and evaluate culturally competent transition programming for AYAs with 

SCD.
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Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 
Socio-Ecological Model of AYA Readiness for Transition (SMART).

Reprinted with permission from JAMA Pediatrics. Original source: Schwartz LA, Brumley 

LD, Tuchman LK, et al. Stakeholder Validation of a Model of Readiness for Transition to 

Adult Care. JAMA Pediatr. 2013.
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Table 1

Participant Characteristics

Pediatrics Adult

Role

 Physician 3 4

 Psychologist 2 0

 Nurse 1 0

 Social Worker 3 0

Location

 In Philadelphia 7 2

 Outside Philadelphia 2 2

Gender

 Male 2 1

 Female 7 3

# Years working with AYA

 5–10 2 0

 11–15 0 2

 16–20 0 0

 21–25 3 1

 26–30 2 0

 <30 2 1
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Table 2

Representative Quotes From Each Theme

Threats

Sociodemographic factors and psychosocial/emotional status

• They are at risk… socio-demographically, and all of those factors are intertwined with being able to access care appropriately and 
in a way that will help them manage their disease … [their] coping skills are not good and the social supports are not in place.

• She wasn’t dealing with some of the more basic problems of having a stable place to live, having stable income. [That] complicates 
transition.

Neurocognitive deficits due to stroke

• [The impact of a stroke limits the patient’s ability to] 1) completely understand their disease; 2) be able to identify appropriate ways 
to manage their disease; and 3) be able to actually implement them at a time of crisis or when they are not doing well.

Experiences in the emergency department

• The first experience of the ED can be very negative, and if that experience is a negative experience then I think patients are less 
likely to present to emergency in the future. They will wait too long before they come into emergency.

Adolescent skills

• I think it takes a fairly above average person to [do] what we ask young people to do… a whole lot more than I ask my healthy 
young adult [son] to do.

• I do think they either die or they grow up. There are a few who straggle along with very bad behaviors for a long time, but either, 
honestly, they die from bad behaviors and no follow-up, or they survive through this process and eventually become more 
functional.

Facilitators

Developmental maturity

• I think the fact that she was in college shows that she was meeting all of her developmental milestones and doing well […] the fact 
that she actually went to college also is a big indicator that she was probably going to be fine regardless.

• I think they were all very resilient young people, that is the word I would say.

Positive relationships between patient and provider

• Talking about transition, setting goals, reinforcement on both sides, I think encouraging him to ask questions and understand his 
disease in a way that made sense and to think about what it would be like as an adult, what things would he have to do on his own 
and making sure he had practice to get those done before he transitioned.

• When I first started this and I saw my first transition patient I assumed they would be an adult. I was wrong … From my end, 
anybody who transitions gets a visit with my social worker My whole team gets to meet them and know them and so that we can 
help them through the process

Family support

• She was comfortable coming to the visits on her own. I am not saying that parents don’t help with the transition, but the absence of 
her parents and my comfort with her description of her past medical history… were positive indicators
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