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Objectives

1. Describe 4 domains of education that are 
relevant for supporting the health care transition of 
patients with solid organ transplant

2. Compare differences in educational needs across 
early, middle, and late adolescence

3. Identify at least 3 educational tools that 
providers can use to support the learning of 
patients with differential learning needs



Transplant Statistics

Waiting List
September 12, 2024

• 114,243 all organs



Adult and Pediatric Transplants in 2023
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Background

Medical and surgical advancements resulted 
in improved quality of life

Adolescence is recognized as a time of 
increased risk for poor health outcomes
• Decreased medication adherence
• Focus on self-management and medical knowledge 

tasks

Appropriate development context

• Guidance on educational tasks throughout adolescents
• Strategies to help adolescents learn key information and 

master tasks



American Academy of 
Pediatrics

Six Core Elements 
framework to guide 
providers in building 
adolescents’ ability to 
manage their own 
medical needs



Children’s Wisconsin Resources



Transition Documentation



Changes in Medical Care are Not the Only 
Transition of Adolescence

Cognitive
- Growth of 

language and 
academic skills

- Development of 
Executive 
Functions

Social
- Push for 

autonomy

- Increased 
influence of 
peers

School/Work
- Two significant 

transitions 
within 4 years

- Reduction of 
support from 
adults



Starting the Education 
Process

• Six Core Elements framework recommends 
beginning at age 12

• Some of the first steps focus on laying out the 
plan

• What information do we want patient to learn?
• What skills do we want them to develop?

• Getting buy-in for gradual process vs. more 
sudden transition

• Developmental context is important



Moving from Passenger  Driver

???



Domains of Education
(Derived from Molitor, Aguilera, & Lerret, 2024)

Domain Early Adolescence
(12-14 years)

Middle Adolescence
(14-16 years)

Late Adolescence
(16-18 years)

Personal Health 
Knowledge

• Date of transplant
• Living vs. deceased donor
• Medical condition that led to transplant

• Names of key lab tests
• Target ranges of labs
• Reasons for drawing labs

• History of biopsies and rejection 
episodes

• Treatments approaches for rejection 
episodes

Adherence and
Medication 
Knowledge

• Names of medications
• Reason for taking medications
• What strategies caregivers use to 

support adherence

• Medication dosages
• Medication side effects
• Strategies patient/parent use together to 

support adherence

• Name of pharmacy/delivery methods 
for medications

• Adherence strategies patient can use 
independently

Navigating Health 
Care System

• Names of care team members
• Roles of care team members

• Available methods for contacting care 
team

• Answering common questions from 
medical team in clinic

• Accessing medical records
• Strategies for scheduling 

appointments/labs
• Health insurance information

Health 
Communication

• How to give brief summary of medical 
condition/transplant

• Emergency contact name and phone 
number

• How to share medical information with 
peers in event of emergency

• Disclosure of medical conditions to 
schools/employers



Personalizing the 
Plan: When and 
Where to Start?

Education about health care needs builds 
on foundational concepts
• Knowing what “rejection” means builds motivation 

for learning about personal history of rejection
• Confidence in one’s own understanding of their 

health makes it easier to share with others

Patients will be ready for advanced 
topics/discussions at different times
• Age guidance should be viewed as just that – 

guidance

Avoid the assumption that more time with 
a transplant = more ready for transition



Early Adolescence

• Avoid assuming that more time with transplant = more knowledgeable
• Only about 60% of adolescents have adequate or better health literacy

First opportunity to assess patient’s knowledge and health literacy

• Name of underlying diagnosis
• Date of transplant
• Names of medications
• Names of care team members

Recall of basic facts is great early goal

• Especially “background tasks” like filling medication box

Shadowing caregivers in daily health care tasks



Middle Adolescence

• Interpretation of lab results – why do we even care about labs?
• Changes in medications/dosages – due to side effects? Rejection history? Insurance issues?

Moving beyond basic fact recall to more in-depth information needs

• Caregivers still involved: “Trust but verify”

Transition of lead role in some medical tasks

• Transitions to new school settings can be time of introduction to new peer groups
• Helpful strategy: Scripting an opening statement

Communication about health status with peers becomes more salient



Late Adolescence

Practicing

Practicing dynamic 
information retrieval
• Teaching patients where/how 

to get information
• Accessing health care portals

Gaining

Gaining experience 
troubleshooting 
common health care 
problems
• Prescription refills
• Appointment scheduling
• Caregivers model their 

approaches to problem-solving

Preparing

Preparing for transition 
of health-related needs 
due to end of high school
• Post-secondary education
• Employment/insurance



Tracking Progress

Tracking progress to transition is a core 
element of the transition framework

Some standardized measures have been 
disseminated
• Transition Readiness Assessment Questionnaire 

(TRAQ)

May be more useful to develop 
measure tailored to population



One size fits all? 
Tailoring Care for 

Neurodevelopmental Needs



Key Factors to Consider 
During Transition Planning

• Independent management 
• Supported management 
• Caregiver management

Family’s goals 

• Cognitive functioning
• Adaptive functioning
• Interests and personal strengths 

Patient’s 
functioning 

• What is already in place
• What may be needed in the future
• What is at risk of no longer being available in adulthood

Resources and 
supports 



NDD in 
Pediatric 
Transplant

Approximately 7-9% of pediatric transplant recipients have ID

•Wightman et al., 2021

End-stage renal disease associated with decline in cognitive 
functioning 
•Hemodialysis seems to be significant risk factor for poorer performance on various 

cognitive measures, especially memory and executive functioning 
•Pereira et al., 2007; Schneider et al., 2015

CHD associated with higher rates of NDD 

•50%-75% of children with complex CHD have NDD
•Children with complex CHD 50% more likely to utilize special education services 

than general population
•Children with CHD 30% higher risk for ADHD
•Gonzalez et al., 2021; Sood et al., 2024

NDD can range from mild to profound



Bridging the Gap 
• Those with NDD at higher risk for healthcare 

disengagement
• According to 2017 CDC survey in general 

adolescent population (12-17)… 
• 15% of adolescents overall underwent 

transition planning 
• Those with ASD 35% less likely to receive 

transition planning 
• Those with DD 25% less likely to receive 

transition planning 
• Effective transition planning and transfer helps 

decrease morbidity and mortality related to 
healthcare disengagement



Tools to Support Transition 
Planning and Education

Tools for the Provider
• Verbal instructions 
• Written instructions 
• Break large tasks down into smaller 

steps 
• Teach-back method 
• Model/demonstrate the skill 
• Use visuals and provide handouts (e.g. 

charts, diagrams, graphs, lists, etc.)
• Scaffolding (i.e. gradually move from 

high support to lower support) 
• Repetition, repetition, repetition 
• Multi-modal teaching (mix and match!) 
• Role play anticipated challenges

Tools for the Adolescent

• Encourage the use of technology for 
good (e.g. timers, calendars, alarms, 
notes, medication trackers)

• Encourage note-taking or voice 
memos

• Encourage use of a pill box 

• Encourage setting SMART goals 

• Tie it back to the patient’s values 
and overarching goals



The small things that make a big difference
• Check in routinely regarding progress and 

barriers
• When relevant, discuss additional resources early 

on (e.g. assisted medical decision making, 
guardianship, respite, etc.) 



References
• Gonzalez VJ, Kimbro RT, Cutitta KE, Shabosky JC, Bilal MF, Penny DJ, Lopez KN. Mental health disorders in children with 

congenital heart disease. Pediatrics. 2021 Feb 1;147(2).

• Molitor SJ, Aguilera V, Lerret S. Educational Needs of the Adolescent Transplant Recipient: A Developmental Approach to 
Understanding Transplant. Pediatric Transplantation. 2024 Aug;28(5).

• Pereira, A.A.; Weiner, D.E.; Scott, T.; Chandra, P.; Bluestein, R.; Griffith, J.; Sarnak, M.J. Subcortical cognitive impairment in 
dialysis patients. Hemodial. Int. 2007, 11, 309–314. 

• Schneider, S.M.; Malecki, A.K.; Müller, K.; Schönfeld, R.; Girndt, M.; Mohr, P.; Hiss, M.; Kielstein, H.; Jäger, K.; Kielstein, J.T. 
Effect of a single dialysis session on cognitive function in CKD5D patients: A prospective clinical study. Nephrol. Dial. Transplant. 
2015, 30, 1551–1559. 

• Sood E, Newburger JW, Anixt JS, Cassidy AR, Jackson JL, Jonas RA, Lisanti AJ, Lopez KN, Peyvandi S, Marino BS, American 
Heart Association Council on Lifelong Congenital Heart Disease and Heart Health in the Young and the Council on 
Cardiovascular and Stroke Nursing. Neurodevelopmental outcomes for individuals with congenital heart disease: updates in 
neuroprotection, risk-stratification, evaluation, and management: a scientific statement from the American Heart Association. 
Circulation. 2024 Mar 26;149(13):e997-1022. 

• Wightman A, Bradford MC, Hsu E, Bartlett HL, Smith JM. Prevalence and long-term outcomes of solid organ transplant in 
children with intellectual disability. The Journal of pediatrics. 2021 Aug 1;235:10-7.



Questions 
and 

Discussion
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