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Abstract: Transition of care from pediatric to adult providers is an essential step in the care of 

young adults with sickle cell anemia. Transition programs should be developed by individual 

institutions to systematically enhance the transition process for their patients. Prior to transfer, 

patients must be educated about their disease and personal medical history and develop skill 

sets required to navigate the adult health care setting. The objective of this literature review is 

to identify key concepts associated with transition of care for patients with sickle cell anemia. 

First, transition programs should be developed so that education about transition can begin at 

an early age. The readiness of patients and families should be assessed and education tailored 

to meet individual patient needs. Finally, the emotions and fears about transition should be 

recognized and addressed prior to transition.
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Introduction
With improved comprehensive medical care, children with many congenital, genetic, 

and pediatric-onset disorders including cystic fibrosis, spina bifida, and congenital heart 

disease have experienced increased rates of survival into adulthood.1–3 This increase 

in survival is mirrored for patients with sickle cell anemia as recent data suggests that 

93% of children born with sickle cell disease will live to 18 years old.4 As adolescents 

and young adult patients with chronic diseases age, their care is transferred to new 

adult health care providers and facilities.

While survival to adulthood is increased, many patients with chronic childhood 

illness, including patients with sickle cell anemia, experience an increase in disease 

complications and need for health care utilization during the time of transition.5–8 In a 

review of health care utilization in eight US states from inpatient and emergency depart-

ment databases, young adults with sickle cell anemia (18–30 years) demonstrated a very 

high need for hospital-based care.6 Young adults have greater than two times the amount 

of emergency room visits per year than those patients aged 10–17 years (1.59 versus 

0.68) or adults aged 31–45 (1.59 versus 1.29). In addition, these patients have more 

inpatient stays than either adolescent (10–17 years) or older patients (31–45 years). 

Finally, young adult patients demonstrate the highest percent of frequent acute care 

visits (defined as .10 acute care visits/year) and return to acute care within 14 days. 

This trend towards increased health care utilization was further demonstrated in a 

10-year evaluation of hospital admissions.9 A large cohort of 940 patients with sickle 

cell anemia demonstrates the medical vulnerability of young adults with sickle cell 
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anemia.10 Within that cohort of pediatric sickle cell patients, 

all seven deaths occurred in patients between the ages of 18 

and 23 years. Six of the seven deaths occurred within 2 years 

of being transitioned to an adult care provider. Together, this 

data strongly suggests that patients in the age of transition 

care are at risk for increased morbidity and mortality from 

their disease. The need for a strong transition program to 

enhance patient education about their disease and health 

maintenance cannot be understated.

This literature review focuses on describing the status 

of current sickle cell transition programs as well as areas 

important to transition success, including assessing patients’ 

emotions and readiness for transition. Several limitations to 

transition programs cited in the literature could be addressed 

using these published models of transition care. Since tran-

sition requires a change in health behavior, an additional 

objective of this literature review is to explore theories of 

behavioral change that are required for a successful transition. 

Finally, we recommend specific interventions and future 

research opportunities to enhance transition programs during 

this time of increased medical vulnerability for young adults 

with sickle cell anemia.

Transition programs
Transition for young people with chronic health conditions 

is described by the Society for Adolescent Medicine as the 

“purposeful, planned and timely transition from child and 

family-centered pediatric health care to patient-centered 

adult-oriented health care,”11 the goal of which is “to opti-

mize health and to facilitate each young person’s attaining 

his or her maximum potential.”12 This goal makes clear 

that transition should not be viewed as a simple transfer of 

medical care, but rather as a process wherein adolescents and 

young adults should be guided towards engagement in their 

medical care as well as increasingly adopting “adult roles 

and functioning.”13 A failure of programs to appropriately 

transition patients to an adult-oriented health care system 

likely plays a role in the medical vulnerability experienced 

by this patient population.

The importance of implementing a comprehensive 

plan to transition patients with chronic diseases is widely 

recognized.12 The recently developed quality-of-care indi-

cators for children with sickle cell anemia include two care 

indicators that focused on the importance of creating a sys-

tematic plan for transition of care.14 The expert panel recom-

mended (1) a transition plan that includes a written summary 

of the medical history, and (2) counseling for adolescent 

patients regarding the transition process. To emphasize the 

importance of the transition program for the quality of care 

for patients with sickle cell anemia, both indicators received 

a score of 8.5 out of 9. This high score is defined as very 

important, and implementation of these indicators could 

result in a large positive impact for the patients to improve 

the quality of their lives and/or health outcomes.

Despite the value placed on developing and implement-

ing a successful transition program, sickle cell centers have 

historically been lacking in transition care. In one large 

Midwestern city with three pediatric centers, no sickle cell 

program had a formalized transition of care plan in place.15 

The lack of a transition plan may have directly affected the 

transition experience of 18 young adults with sickle cell in this 

study. Eleven of the 18 patients interviewed had no transition 

preparation; the additional seven patients had limited prepara-

tion that included a one-time discussion call to the adult care 

provider. An additional implication of not having a defined 

systematic transition plan is that patients may reach the age of 

transition without proper transition education. In this survey, 

five of the seven patients that had been transferred for age 

had no transition planning. It could be expected that a defined 

transition plan could improve the experience for patients in 

this city. From a national perspective, a survey of major sickle 

cell centers in the United States was conducted in which 

30 of 45 identified centers participated. The survey focused 

on self-evaluation of transition programs. The most common 

transition plan (72%) used by these centers was to have a 

planned transition discussion with adult care providers.16 In 

another very large survey of sickle cell providers, 67% of all 

providers provided at least one mechanism to demonstrate 

transition, with the highest demonstration of a transition plan 

provided by nurse practitioners (86%).17

For those centers that have a defined transition program, 

an important component of their plan should include an 

outcomes assessment measure. In one survey, only 54% of 

centers evaluate their transition program and only 39% 

assess patient satisfaction with transition planning.16 These 

sickle cell centers recognized that they could improve 

their programs by rating their overall assessment of their 

transition plan as satisfactory (3.2 out of 5). Despite the 

low frequency of executing a transition plan, one survey 

identified that 89% of providers believed that a systematic 

transition process was needed.18 The providers believed that 

transition education should include patients seeing provid-

ers independently of their parents, encouraging the patient 

to accept more  responsibility, making the patient more 

financially  responsible, and having family conferences to 

discuss transition.
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A major barrier for sickle cell transition programs in 

several cities is the ability to identify an adult provider 

with expertise and interest in serving this population. In a 

recent survey of leading pediatric sickle cell centers, the 

most difficult aspect of transition was identifying an adult 

provider.16 Only 60% of these centers can transition their 

patients to an adult hematologist specializing in sickle 

cell anemia. This disparity in adult sickle cell health care 

providers is exaggerated for patients living in rural com-

munities.17 Without local providers with expertise in sickle 

cell anemia, many patients are transferred to a general 

internist for their adult care. Unfortunately, one third of 

general internists surveyed express comfort in being the 

primary care provider for patients with sickle cell anemia.18 

In addition, the majority of internists believed that they 

should not assume primary care responsibility for this 

patient population. The literature search did not identify 

strategies or programs that enhanced sickle cell training 

of primary care adult providers that participate in care of 

patients undergoing transition.

Models to improve transition programs
The recommendation for transition of young adults must 

expand beyond the concept of creating a transfer summary 

and discussing each patient at a transition meeting. While 

each institution has unique issues associated with developing 

and revising transition programs, models have been devel-

oped to assist in the global design of a transition program. 

In 2011, a call to action to improve health care transitions 

from adolescence to adulthood was issued jointly by the 

American Academies of Pediatrics and Family Physicians and 

the American College of Physicians.19 In this report, an algo-

rithm is suggested to enhance transition programs. The first 

step in the algorithm is to discuss office transition policy with 

youth and parents. This step is vital to introduce the patient 

and family to transition, a concept that may not be obvious 

to all adolescent patients.20 Additionally, it requires that the 

sickle cell medical team has a transition plan established. 

The report recommends that the minimum requirement 

of a transition policy include defining the expected age of 

transfer (recommended as 12 years or older), as well as the 

defined responsibilities for all stakeholders during transi-

tion (patient, physician, and caregiver). The second step 

involves initial discussion of the transition plan. The report 

recommends utilizing readiness tools to assess a patient’s 

ability to participate in transition education. The third step 

involves a reassessment of the general transition plan, in 

which practitioners review the response to transition and 

assess patient readiness so that they can tailor the specific 

transition plan for that patient and family based on indi-

vidual needs. Once the reassessment has been completed, 

the finalized and patient-centered transition plan can be 

implemented in step four. The transition plan should include 

direct communication between pediatric and adult providers, 

development of a portable medical summary, and medica-

tion reconciliation.

A second model for institutions to consider in designing 

or revising their transition program was developed by the 

Center for Medical Home Improvement, which supports 

enabling successful transition.21 The Center for Medical 

Home Improvement focuses on educating consumers, 

families and medical professionals about transition best 

practices, establishing patient registries and monitoring 

individual health care transitions, developing explicit action 

plans including emergency response, and assuring direct 

communication among the consumer, families, pediatric and 

adult primary care professionals. The six core elements of 

transition are: (1) transition policy; (2) transitioning youth 

registry; (3) transition preparation; (4) transition planning; 

(5) transition and transfer of care; and (6) transition comple-

tion. A unique aspect of this plan is step 2 in which patients 

are registered into a registry and followed over time, record-

ing the dates on which the six core elements of transition were 

accomplished.21 Both the American Academy of Pediatrics 

(http://www.AAP.org) and the National Center for Medical 

Home Implementation (http://www. gottransition.org) have 

excellent resources for institutions to utilize when developing 

or revising their transition programs.

Recommendations
Institutions should develop a transition program that is 

appropriate for their unique clinical and social environments. 

Different published models for transition can be utilized 

for institutions to rapidly develop or revise their transi-

tion program. Transition should be initiated early so that a 

complete transition education program can be completed 

by all patients. Sickle cell anemia is a chronic disease with 

patients experiencing frequent clinic visits. The frequency 

of both well and sick clinic visits allows providers to intro-

duce and educate patients and caregivers over several years 

about transition. During well visits, areas of transition that 

can be addressed include introduction of transition, discus-

sion of health insurance, guardianship, disability, and work 

experiences. By utilizing a patient-readiness assessment 

(described later), the visits can be tailored so that these 

complex topics are introduced at an appropriate time point. 
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During sick visits/hospitalizations and when patient health 

improves, providers should educate the patient on how to 

obtain medical care when a similar illness occurs in the 

adult setting. Finally, individual and program feedback is 

vital so that the transition plan can be evaluated and revised 

to maximize efficiency for the institution.

Patient readiness
Background
The first step in transition of care from a pediatric to an 

adult provider involves introducing a patient and his/her 

family or guardian to the concept of transition. While this 

is the obvious first step, it is often a difficult and avoided 

topic for pediatric providers who do not have a transition 

plan in place and/or have developed strong relationships 

with patients and families. From the adolescent perspective, 

patients must first accept the often difficult concept of 

transitioning to a different doctor and care setting. During 

the initial discussion of transition, the patient will be asked 

to participate in a behavioral change with which they may 

not yet be comfortable. The patient must begin to accept 

responsibility for his/her own health care from the parent or 

health care guardian. The importance of assessing readiness 

is vital, as education about transition will be maximized after 

the patient has initiated this behavioral change and accepted 

the concept of transition of care.

Patient readiness is often assessed in the literature by 

determining whether a patient understands his/her own 

medical history, how they feel about transition, and where 

he/she will receive medical care.22,23,25 However, scant litera-

ture exists on strategies to engage patients in transition and 

enhance a patient’s ability to initiate this behavioral change. 

Without literature identifying successful strategies to enhance 

patient readiness in sickle cell transition, behavioral theories 

can be utilized to facilitate a program’s understanding of the 

change that a patient must experience. The transtheoretical 

model and stages of change provide a model by which phy-

sicians and medical teams could assess patient readiness. 

Once a patient is ready to accept transition of care to an 

adult provider, the pediatric team can effectively provide 

education to the patient.

The five stages of change in the transtheoretical model 

include precontemplation, contemplation, preparation, 

action, and maintenance, and describe the transition from a 

patient who has not yet considered transition to adult pro-

vider to an adolescent that fully accepts care for their own 

disease (Table 1).24 Precontemplation is the earliest stage, 

in which a patient has no intention to understand and accept 

 responsibility for their own care. The precontemplation stage 

represents the majority of teenage patients with sickle cell 

anemia. For patients in the precontemplation stage, providers 

should place their focus on introducing the topic of transi-

tion and educating the patient that, at a specified age or time, 

their care will be transitioned to an adult provider. For many 

patients, the concept of transition care is not understood and 

the introduction of transition evokes negative feelings. The 

main goal of transition education involves patient education; 

however, this education may be delayed during the precon-

templation stage. Provider attempts to educate children on 

their disease history is important, but may not be as effective 

as a later stage. Contemplation is the second stage, in which 

a patient begins to consider a strategy for accepting the need 

for transition care. During this stage, providers should begin 

to describe the process of transition of care so that the patient 

can begin to decide on a plan of how they would like to pro-

ceed with the behavioral change of accepting responsibility 

of their own care. Preparation is the stage in which a patient 

prepares to make the behavioral change within 30 days and, to 

some degree, has initiated their plan to accept responsibility 

for their own care. At this point, individual providers should 

institute their active phases of transition of care education. It 

is important that individual providers/institutions have a plan 

in place to effectively transition their patients. Action is the 

stage in which a patient has accepted transition care and has 

been working on understanding their medical history for less 

than six months. Concepts vital to the action phase of transi-

tion care include understanding medical history, identifying 

adult care providers, educating on insurance issues, and 

developing a care plan for disease complications. Finally, 

maintenance is the stage in which the patient continues to 

accept responsibility for their own care. This stage may occur 

after transition to adult providers. Interestingly, patient fac-

tors associated with the development of self-efficacy during 

transition is similar in different countries.26

Table 1 Stages of change24

Stage Relevance to transition care

Precontemplation introduce the concept and time in which 
transition will occur. Understand that the 
patient may develop negative feelings toward 
the process, including abandonment.

Contemplation Explain the plan for transition and education 
goals for the patient.

Preparation institute transition care plan.

Action Complete transition care education.

Maintenance Self-efficacy.
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implementation of a plan to assess 
readiness
The assessment of readiness in patients with sickle cell 

 anemia has been explored by McPherson et al, who evaluated 

five components of readiness:25 (1) amount of prior thought 

about transition; (2) knowledge about transition (including 

to which hospital they will be transferred, medical history 

to convey, how to make appointments, if insurance would be 

accepted); (3) interest in learning about transition; (4) antici-

pated difficulties in transition; and (5) perceived importance 

of transition. Participant responses reflected their strong 

desire to be transitioned to an adult physician with expertise 

in sickle cell anemia yet they had little actual knowledge 

about the transition process. Seventy-nine percent of partici-

pants reported having little or no thought about transition, the 

first step required to undergo a behavioral change. It could be 

speculated that a defined transition plan could overcome this 

barrier to transition by specifically introducing transition at 

an earlier age (around 12 years) so that these patients could 

begin contemplation prior to the time of transfer. Patients 

with sickle cell anemia also often develop brain hypoxia and 

injuries that decrease their cognitive abilities.27–31 Therefore, 

an additional tool to assess patient readiness could include a 

neuropsychological assessment allowing transition education 

to be targeted at an appropriate education level.32,33

While transition readiness is often focused on the patient, 

providers should also understand the degree of parental 

commitment to transition. The level of parental involvement 

through the pediatric years may have an inverse relationship 

on patient readiness. Patients with poor family relation-

ships have been found to be most likely to be prepared for 

transition, likely as the result of prior experiences in which 

the patient felt the need to care for him/herself without signifi-

cant parental involvement.34 For patients with strong family 

relationships, pediatric providers should encourage patients 

to accept more responsibility for their own care. Sugges-

tions to enhance patient self-efficacy should include seeing 

the patient (at least for a portion of the exam) without their 

parents, making the patient more financially responsible for 

payments, medication pick-up, etc.17 The pediatric provider 

should work to develop self efficacy in their patient, whereby 

the patient can develop the confidence required to change 

the focus of responsibility for their medical care from their 

parent or provider to their self.15

While the patient must develop independence of care, 

parents or guardians should be included in transition educa-

tion, especially since the immediate years after transition can 

be associated with life-threatening events.4 Parents should 

be encouraged to maintain an active role in assisting their 

child’s evaluation of his/her active disease status and promote 

healthy lifestyle choices as an adult. In addition, parents 

should be educated about the adult care setting so that they 

can assist their young adult to navigate the new health care 

experience. Depending on the state, young adults in the US 

might still be included on a parent’s health insurance, which 

may improve patient access to providers. In these situations, 

changes in parent insurance should be explained to their child 

so that lapses in health insurance do not occur. The transition 

period should promote self-efficacy but should not exclude 

parental involvement.

Recommendations
Providers and institutions for pediatric patients with 

sickle cell anemia should assess readiness as part of their 

transition care plan. This assessment will allow transition 

programs to be individualized for each patient. Family 

members should be included in transition so that they can 

provide additional support for young adults after transition 

has occurred.

Patient emotions during transition
Patient beliefs
Sickle cell disease can be associated with frequent, debilitat-

ing pain crises requiring hospitalization, and patients may 

become emotionally dependent on their pediatric provider. 

The level of dependence on their health care provider and 

comfort with the pediatric setting can create a variety of 

emotions for the patient undergoing transition. Without a 

defined transition plan that educates patients about transition 

over time, many patients are transferred based on age.15,16 

An abrupt transfer can create a situation in which the 

emotions experienced by the patients are not adequately 

addressed, creating rapid turmoil and a negative situation in 

which adolescent patients feel forced into and unprepared 

for transition of care.23

Many interviews have identified several patient fears, 

including: (1) leaving the current provider; (2) establishing 

trust with a new provider; and (3) navigating a new health 

care system (Table 2).20,22,23,25,35–37 Several interviews have 

identified patient concern about having to create a new rela-

tionship and degree of trust with their adult provider.22,23,25 

Since patients with sickle cell anemia may have had fre-

quent medical and psychosocial issues addressed by their 

pediatric provider, many have strong concerns about their 

new provider understanding the intricacies of their disease 

complications.23
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Theories with which to address  
patient emotions
A major emotion expressed by patients undergoing  transition 

of care involves fear and stress. Therefore, to facilitate 

successful transition, a transition program should include 

a basic understanding of theories associated with stress 

and development of coping mechanisms. The transactional 

model of stress and coping starts with a patient’s primary and 

secondary appraisal of the stressor, in this case the notifica-

tion that they will be transitioned to a new provider and adult 

health care system.38 During this phase, patients evaluate 

the information and determine the level of stress associated 

with the transition process. The literature suggests that the 

notification of transition is associated with a negative stressor. 

After the initial and secondary appraisal of this stressor, 

coping efforts must begin. Two types of coping mechanism 

are frequently utilized by patients. Emotional regulation is 

one coping mechanism, by which patients begin to develop 

strategies to overcome the stressors. Patients may attempt to 

deny or avoid the subject of transition, vent their feelings of 

frustration to others, or seek social support from their family. 

Clinicians could intervene during this time to assist patients in 

reinterpreting a negative appraisal of the transition process.39 

The literature supports positive response to transition when 

patients view transition to an adult provider as a logical next 

step in their life, allowing them to continue their natural expe-

riences to pursue independence from their parents/guardians 

in several aspects of their lives. After transition has occurred, 

patients frequently remarked on how transition should have 

occurred earlier.20 Problem management is a second coping 

mechanism utilized by patients to actively seek strategies to 

overcome their stress. Patients have provided ample evidence 

of recommendations for relieving the stress, including being 

introduced to the new physician and visiting the adult hema-

tology clinic prior to transfer of care, assistance with making 

first transition appointment, and peer referral to patients who 

have recently been transitioned.22,23,25 Finally, many patients 

are skeptical about the process of transition to a new provider. 

The physicians could embrace this skepticism and use it as a 

means by which to teach the patient about differences in the 

culture of adult medicine.40 These recommendations should 

be integrated into an institution’s policies regarding transi-

tion to adult care.

implementation of a plan to enhance 
patient emotions about transition
Patients must be informed that there is a plan for transition of 

care from an early age. Early notification will allow time for 

physicians to address patient fears and redirect negative feel-

ings about the process. One major fear for patients involves 

meeting a new physician. Based on institutional capabilities, 

physicians may establish a transition program in which they 

set up a transition clinic and in which the adult and pediatric 

physicians see the patient together. A second fear involves 

learning a new health care system. Part of the transition edu-

cation may involve showing the patient the adult clinic prior 

to their first visit. This could be accomplished by the current 

medical team or a peer educator who has recently transferred 

to the adult program and who could provide the patient with 

a practical perspective on transition. Finally, patients often 

focus on the negativity of leaving the provider who cared for 

them as a child for a long time. The provider should redirect 

these negative feelings by focusing on the positive aspects 

of transition. An easy correlation for patients is to connect 

Table 2 Patient interview responses

Emotions of patient when introduced  
to transition

Quotes from patient interviews about transition20

Leaving current provider “why are you trying to send me over there. i’ve been knowing you since i was a little girl to now 
and how could you. You know me, you know my daddy and my mamma.”
“it’s like someone pulled the rug out under me.”

Establishing trust with new provider “who was going to be my doctor and was she going to be nice from the time when i come over?”
“i was worried what the new doctor would be like. How would he know how to take care of me 
the way you guys would.”

Distrust of adult provider “People don’t treat you with respect and kindness.”
“i’ve had a problem with doctors trusting me with my medication, but i have to explain that it’s 
me in pain, i don’t want to be in pain. i would be the last person to misuse my medications.”
On adult ER setting: “we are going to treat her like every other sickle cell patient. we are going 
to give her some drugs and kick her out the door.”

Navigating new health care system “How to get used to being over here instead of going to Children’s. The different scenery.”
“I was definitely concerned about switching because that’s all I knew – Children’s and the doctors  
I was seeing there. I was definitely scared to move over to (the adult hospital).”
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transition to an adult provider with their recent/pending 

graduation from school. As patients often are fighting for 

independence from parents at this time, physicians can focus 

on the positives of gaining independence from their parents 

for their medical care.

Recommendations
Physicians and parents should recognize the emotional 

distress associated with transition. By initiating transition 

early, the health care providers should have time to iden-

tify and address fears and concerns of the patients. Plans 

should be individualized so that interventions to reduce 

fears (meeting new physician, visiting new clinic) can be 

performed.

Conclusion
Transition from pediatric to adult care is a national problem 

for all chronic diseases. This problem is compounded for 

patients with sickle cell anemia who experience unique bar-

riers during transition that lead to an increase in utilization 

of acute medical care facilities and a high rate of mortality 

from disease complications. Though it has been proposed 

that improving health education during transition of care 

may reduce morbidity from this disease, the current literature 

identifying barriers to transition of care from the stakeholder 

perspective is limited and not specific to sickle cell anemia. 

We propose three recommendations for future research in 

transition education:

1. The lack of specific knowledge regarding educational, 

institutional and sociocultural factors that impact transi-

tion in this population impedes the ability for practitioners 

to provide a user-centered approach to transition care. 

We recommend additional research to address barriers 

to transition from all involved stakeholders, including 

patients, sickle cell and emergency room physicians, 

social workers, and sickle cell advocacy groups.

2. Once a user-centered approach to transition is identified 

and implemented, evaluation of health outcomes associated 

with various transition programs should be implemented to 

determine how these programs are able to impact patients’ 

morbidity, mortality, costs, and quality of life.

3. The lack of adult providers with expertise and who are 

comfortable caring for young adults with sickle cell ane-

mia is a systematic barrier to creating a medical home 

for these patients. Transition research must incorporate 

development of strategies that promote an increase in 

provider expertise and commitment to care for these 

patients.
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