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Abstract

When patients with congenital genitourinary conditions transition to 
adult care, they encounter multiple challenges, including management 
of multiple complex medical needs, understanding and navigating the  
healthcare system, and reconciling their condition with their social  
and psychological development. These issues translate directly into  
inferior short-term and long-term health outcomes, including increased  
emergency room visits after 18 years of age, persistent bothersome 
urinary symptoms, reduced quality of life and lack of appropriate 
urological management into adulthood. Conversely, smooth care 
transition enables improved age-appropriate subspecialty care and 
eases the burden of care on paediatric care providers. Transitional 
urology aims to aid adolescents and young adults, particularly those 
with complex healthcare needs, in successfully transitioning from 
paediatric to adult care. Transitional urology is one of the top ten 
highest-priority research topics in urology, but the existing body of  
research regarding transitional care remains relatively small. Knowledge  
and understanding of this patient population, including models of 
care, quantitative assessment of transition, stakeholder perspectives, 
common clinical challenges and barriers to establishing and maintaining  
transitional care programmes, can inform transitional care. Avenues of 
future transitional urology research include outcomes-based studies 
for specific pathologies, comparisons of different care implementation 
models, creation and evaluation of training opportunities and validation  
of resources created for non-urologic care team members. An idealized 
transition schema is proposed as both an example and guide to ground 
recommendations and data.
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urological services provided, age of eligibility, conditions treated and 
social services offered. A survey of eight transitional urological care 
clinics across the USA showed that that 25% of clinics did not have an age 
of eligibility, and 71% had no specific age at which patients transition 
out10. Furthermore, clinics frequently care for patients suffering the 
sequlae of genitourinary trauma (88% of surveyed clinics) or congenital 
kidney and upper urinary tract abnormalities (63%), but far fewer dealt 
with other congenital or childhood genitourinary conditions, includ-
ing hypospadias (25%). In addition, subspecialty care and urological 
services varied amongst clinics, with a paediatric urologist present at 
50% of clinics and a reconstructive urologist at 63%10. This heterogene-
ity has also been observed in clinic organization, with more than half 
of surveyed providers stating they treated transition-age patients with 
spina bifida in a ‘regular’ clinic or paediatric clinic, whereas the rest had 
various multidisciplinary clinic models11. Diversity in clinic structure 
can address the unique geographical or medical needs of a popula-
tion; however, clearly, many providers are not choosing the structure 
of the care they provide to patients with CGCs but are adapting to the 
resources that already exist within their institutions and systems. 
Integrating the few outside sources of support and knowledge that are 
available shows impressive resourcefulness, but as increasing numbers 
of people begin to seek adult providers for care of their CGCs, the 
importance of conducting research and advocacy that enriches this 
support and knowledge ecosystem also increases.

Owing to the increasing need for transitional urological services 
and the paucity of research into the needs of those transitioning from 
paediatric to adult urological care, in this Review, we describe what is 
known about transition in this patient population, including models of 
care, quantitative assessment of transition, stakeholder perspectives 
and common clinical challenges. Furthermore, we provide expert 
opinions on medical and non-medical barriers to establishing and 
maintaining transitional care programmes. When data are lacking, we 
provide a blueprint for avenues of future transitional urology research.

Defining transition
The term ‘transition’ is used to describe a shift from one stage, condi-
tion or entity to another12. Transitions are a part of the developmental 
process, and they occur across an individual’s lifespan. In healthcare, 
transitions are dynamic; in addition to describing social and physical 
development as individuals age, they refer to different stages of a dis-
ease process13. In this Review, we use the definition of transitional health 
care from the National Alliance to Advance Adolescent health, which 
states “Health care transition, or HCT, is the process of moving from a 
child/family-centred model of health care to an adult/patient-centered 
model of health care, with or without transferring to a new clinician”13. 
Transitional healthcare is a collaborative field that focuses on increas-
ing the autonomy of a child or young adult so that they can eventually 
manage their day-to-day health needs as independently as possible. 
Hence, transitional healthcare brings together patients, families and 
both paediatric and adult primary care specialists and subspecialists 
to establish accessible, comprehensive, continuous care as patients 
learn to increasingly navigate their appointments, unique care plans 
and, when needed, insurance. Thus, transitional urology is focused 
on empowering and assisting patients with urological needs that are 
entering adulthood in the coming years.

Importantly, transition can be regarded as a process, and schema 
exist to guide it, but transition can also be thought of as an event — the 
moment a patient moves to age-appropriate adult care. This event 
is often called the ‘transfer’, to differentiate it from the process of 

Key points

	• Transitional care leads to improvement in patient outcomes but must 
be tailored to individual needs.

	• Targeted research is needed to facilitate creation of transitional 
urology-specific guidelines.

	• Consolidated transitional care clinics are the most common form 
of care throughout the Americas, Australia, Europe and Asia, but little 
standardization of care delivery exists.

	• The creation of transitional urology-specific measurement tools is 
important to the success of future research enterprises.

	• Transitional urology information and training opportunities must be 
made available in forms accessible to non-urological providers who 
encounter patients with complex needs in the community.

Introduction
Advances in care have enabled children born with congenital geni-
tourinary conditions (CGCs) to increasingly live into adulthood. 
When patients transfer to adult healthcare, which can occur at any 
time but ideally before the age of 25 years, they move from paediatric 
care providers to adult care providers. This transition is essential for 
age-appropriate care for all patients.

When patients with CGCs transition to adult care, they encounter 
a multitude of challenges including management of multiple complex 
medical needs, understanding and navigating the healthcare system 
and reconciling their condition with their social and psychological 
development. These issues translate directly into inferior short-term 
and long-term health outcomes, including increased emergency room 
visits after 18 years of age, persistent bothersome urinary symptoms, 
reduced quality of life and lack of appropriate urological manage-
ment in adulthood1–5. Conversely, smooth care transition enables 
improved age-appropriate subspecialty care and eases the burden of 
care on paediatric providers. The field of transitional urology aims to 
aid adolescents and young adults (AYA), particularly those with com-
plex healthcare needs, in successfully transitioning from paediatric to 
adult care. Transitional urology has been identified as one of the top 
ten highest-priority research topics in urology owing to the increas-
ing number children with CGCs surviving to adulthood, the lack of 
infrastructure and expertise to support them and data showing that 
rates of complex reconstructive surgery are as high as 20% in children 
and as high as 45% in adults with CGCs6,7. However, the existing body of 
research regarding transition care remains relatively small8.

Survey data show that, among 124 paediatric urologists, 32% report 
having a formal clinic for transition-age patients owing to limited 
resources and/or institutional support, a shortage of specialists in a 
variety of fields, lack of standardized care guidelines and systemic 
issues including insurance coverage and competing time interests9. 
Regarding formal transitional urology clinics, providers who have 
them report increased enthusiasm in care for these patients and believe 
they provide improved care because formal clinics offer coordinated 
multidisciplinary management and structured transition planning for 
patients with CGCs. However, diversity in how individual transitional 
urology clinics organize their services is large, such as variation in 
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transitioning. In an ideal model, this occurrence is ‘transition comple-
tion’, but occasionally, clinically, patients need to transfer abruptly, 
for example, retirement or geographic relocation of the paediatric 
provider or patient age limitations for paediatric care within certain 
health systems, as well as development of conditions not normally 
managed by paediatric providers such as infertility, pregnancy or 
other conditions typically managed by adult providers. In this Review, 
we treat transition as a process and transfer as the one-time event of 
moving from a paediatric to an adult provider.

Goals of transitional care
The primary goals of transitional urology are to maintain and optimize 
urological health and quality of life across a patient’s lifetime. This 
aim involves proactive surveillance, early detection of complications 
such as infections, stones or malignancy risk, ongoing management of 
conditions such as neurogenic bladder, as well as a focus on allowing 
individuals to do the things they want in life14,15. Ensuring stability dur-
ing the transition period is crucial to preventing irreversible morbidity, 
particularly in patients with CGCs.

Another central goal is to ensure seamless transfer from paediat-
ric to adult healthcare systems without gaps in follow-up care16. This 
aim includes establishing care with adult urologists experienced in 
congenital or reconstructive conditions, facilitating clear communi-
cation between providers and ensuring complete transfer of medical 
records. Preventing loss to follow-up acre is essential, as discontinuity 
is associated with worse clinical outcomes and increased healthcare 
use16,17.

Transitional urology aims to empower patients to take increas-
ing responsibility for their own care when possible. This aim includes 
developing skills such as medication management, catheterization 
when applicable, appointment scheduling and understanding their 
medical condition18. Gradual transfer of responsibility from caregivers 
to patients, when feasible, is essential to ensure long-term adherence 
and successful engagement in adult healthcare systems19.

As patients age, transitional care must expand to include issues 
that emerge in adulthood, such as sexual function, fertility and 
reproductive health, as well as complications related to previous 
surgeries11,20. Incorporating these topics ensures that care remains 
developmentally appropriate and comprehensive, addressing aspects 
of health that notably affects long-term well-being and quality of life20.

Beyond clinical measures, transitional urology aims to enhance 
overall quality of life by promoting continence, independence in daily 
activities and participation in education, employment and social roles21. 
Supporting psychosocial health and self-efficacy is a key component 
of helping patients to successfully integrate into adult life.

Currently available guidelines
No single standard for transition exists, but several urological author-
ities, such as the European Society for Paediatric Urology (ESPU), 
United States’ Society for Pediatric Urology and the International Chil-
dren’s Continence Society (ICCS), have guidelines, recommendations 
and education that refer to the importance of lifelong, continuous, 
multidisciplinary care for those with CGCs22–24. These recommenda-
tions are based largely on a small number of primarily retrospective 
studies, indicating both the difficulty of conducting experimental 
research in this population and that these guidelines might not apply 
to all patients in all situations. However, no single standard for transi-
tion is needed. Similarly, the United Kingdom’s National Institute for 
Health and Care Excellence (NICE) report published in 2016 reiterates 

the importance of high-quality care transition informed by the indi-
vidual child’s development and social context25. The recommenda-
tions of NICE report similarly relied on mainly retrospective, often 
single institution studies. Among the most common cited resources 
regarding the structure of transitional care for any lifelong condition 
comes from a consensus statement by the American Academy of Pedi-
atrics (AAP), the American Academy of Family Physicians (AAFP) and 
the American College of Physicians (ACP) addressing transitional care 
needs, which was originally published in 2002 and updated in 2018. 
These guidelines are primarily based on expert consensus, policy anal-
ysis and limited observational evidence about transition outcomes26. 
The AAP–AAFP–ACP transition guidelines recommend a planned, 
developmentally appropriate process beginning in early adolescence 
that prepares youth for independent health management and ensures 
coordinated transfer from paediatric to adult providers. These guide-
lines provide a broad framework for transitioning adolescents with 
chronic conditions from paediatric to adult healthcare, emphasizing 
early transition planning, promotion of patient self-management 
and coordinated transfer between paediatric and adult providers, 
but are not disease-specific. By contrast, transitional urology guide-
lines from the ESPU, the Society for Pediatric Urology and the ICCS 
focus specifically on patients with congenital and chronic urological 
conditions. These specialty guidelines provide more detailed recom-
mendations than the AAP–AAFP–ACP guidelines regarding lifelong 
monitoring of renal and bladder function, fertility, sexual health and 
complications related to childhood urological surgery. They also 
emphasize multidisciplinary care involving paediatric and adult urolo-
gists, nephrologists and other specialists. Overall, the AAP–AAFP–ACP 
statement establishes the general principles of transition care, but 
specialty transitional urology guidelines expand upon these principles 
by addressing the unique long-term clinical needs of patients with 
paediatric urologic disorders.

Most transitional urology protocols highlight the need for a 
patient-centred and family-centred approach that involves multidis-
ciplinary care and provides services that consider complex medical 
and psychosocial needs27. These evaluations are of great importance 
as many patients present to transitional urology clinics with consider-
able urological dysfunction, often needing updated testing, additional 
work-up and significant social support28.

The steps and timing of transitional care
The age at which various transition milestones happen in patients with 
CGCs is difficult to determine given the heterogeneity in physical and 
cognitive abilities in this population. Thus, there has been a movement 
to assess patients and families individually for how ready they are. The 
AAP–AAFP–ACP statement outlines six core tenets of transitional care 
and gives age ranges within which to begin each tenet or stage of transi-
tion: creation of a transition agreement between ages 12 and 14 years, 
transition tracking and monitoring until age 18 years, evaluation of 
readiness from ages 14 to 18 years, transition planning, which follows 
the previous two steps, transfer and integration into adult care from 
ages 18 to 21 years and, finally, evaluation of transition completion from 
ages 18 to 26 years. The model from the ESPU outlines an age-based 
progression beginning in early adolescence, followed by gradual trans-
fer to adult urologists and lifelong monitoring for complications of 
congenital urologic conditions24. Finally, the multidisciplinary clinic 
model promoted by groups such as the Society for Pediatric Urology 
and the ICCS emphasizes coordinated care involving paediatric and 
adult urologists along with other specialists to address complex lifelong 
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issues such as renal function, bladder management, fertility and sexual 
health24,29. Together, these schemas illustrate different approaches 
to structuring the transition from paediatric to adult urological care 
while maintaining continuity and long-term disease management. 
We present the AAP–AAFP–ACP timeline not out of preference, rather 
because it provides discreet steps with clear age ranges that are read-
ily accessible to provide a clear example and building block for those 
looking to learn about and implement elements of transitional care 
into their practice13 (Fig. 1).

Considerations for transitional care
Successful transition in urology requires coordinated attention to 
patient readiness, provider communication and system-level infrastruc-
ture, all of which are consistently emphasized in current transition-care 
literature and urological guidelines13,30,31.

Patient-related considerations centre on readiness, education 
and autonomy. Adolescents must develop an understanding of their 
condition, medications and long-term risks, along with the ability to 
independently manage their care. The AAP–AAFP–ACP consensus 
statement highlights that transition is a developmental process requir-
ing progressive skill-building and formal readiness assessment, rather 
than a single transfer event. Studies in populations with urological 

conditions, particularly those with spina bifida, further demonstrate 
that inadequate preparation is associated with poor adherence and 
increased complications32.

Provider-related considerations emphasize communication and 
appropriate expertise. Effective transition depends on clear transfer 
of information between paediatric and adult providers, including 
detailed medical summaries and coordinated handoffs. The Spina 
Bifida Association urology guidelines emphasize the importance of 
multidisciplinary collaboration and early identification of adult provid-
ers with expertise in congenital and reconstructive urology. Research 
also shows that lack of coordination between providers is a major 
contributor to failed transitions and loss to follow-up care17.

System-level and psychosocial considerations include structured 
transition processes, access to care and attention to developmen-
tal needs. Standardized protocols — such as those recommended by 
GotTransition.org — improve continuity and patient engagement. Bar-
riers such as insurance changes, healthcare navigation and differences 
between paediatric and adult systems must be addressed proactively. 
Moreover, psychosocial factors, including mental health, family sup-
port and emerging adult concerns, such as sexual function and fertil-
ity, are crucial to sustained engagement in care. Overall, evidence 
shows that structured, multidisciplinary transition models improve 
follow-up care, reduce acute care use and enhance long-term outcomes 
in patients with congenital urological conditions16,17,20.

Models of transitional care
A wide variety of transitional urology care models currently exist includ-
ing the integrated care model, the sequential transition model, the 
disease-specific model, the shared-care model, the nurse-led transition 
model, the patient-centred medical home model and the telemedicine 
and e-health model (Table 1). Discerning which of these models is pre-
dominant in practice is difficult, owing to a lack of data, but experience 
suggests that formal transitional urology clinics that use a mixture 
of these care models are most widely represented. Mixed models are 
probably common because each model has its own strengths and weak-
nesses and each is designed to serve a particular population; however, 
most practices do not have patients that fall neatly into one of the cat-
egories best served by each model. For example, a telehealth model in 
which video visits are used to reach those located relatively far from the 
care centre might be combined with a disease-specific model that takes 
advantage of staff who have expertise in dealing with a specific condi-
tion. Also, a patient-centred medical home model could be employed, 
in which a patient who receives services from multiple specialties at a 
single centre also receives specialty care from the transitional urology 
clinic. Institutional pressures also exist related to space, insurance 
and resources, that make models viable or non-viable both in terms of 
policy and the reality of implementation. Advantages of the transitional 
urology clinic model include providing continuity of care, increased 
access to specialized care and reducing healthcare fatigue in patients by 
combining various forms of subspecialty care in a single clinic and care 
tailored to the unique physical and psychosocial needs of individual 
patients16. Affiliation of transitional urology clinics with a research 
centre can also facilitates access to clinical trials and experimental 
treatment modalities, with at least 13 such programmes currently in 
existence in the USA10. Despite this kind of academic affiliation facilitat-
ing many administrative aspects of clinic function, data have shown 
that many patients with CGCs have to travel large distances to reach 
a centre with consolidated care, prompting the need for other care 
models that provide improved access to these populations33.

Transition policy (ages 12–14 years)
• Development of transition policy at the institutional level with input from sta�, 

patients and caregivers
• Discuss this policy with patients and families to set expectations

Transition planning (ages 14–18 years)
Develop an individualized care plan, including preparation of youth for the adult 
care environment, assistance with identification of an adult provider and transfer
of medical records

Transfer and integration into adult-centred care (ages 18–21 years)
Complete final assessments of readiness and confirm details of transition from 
paediatric to an adult provider

Transition completion and ongoing care with an adult clinician
(ages 18–26 years)
Follow up with patients and adult providers to ensure confirmed attendance and 
address issues

Transition readiness (ages 14–18 years)
• Conduct regular assessment of self-care needs and use of services
• O�er education and resources to fill identified needs

Transition tracking and monitoring (ages 14–18 years)
Establish a process and criteria for enrolling transition-age patients

Fig. 1 | Age ranges for transition milestones based on the AAP–AAFP–ACP 
consensus statement on transitional care. This flow chart depicts the 
sequential progression of the six major steps of transition as outlined by the 
American Academy of Pediatrics, the American Academy of Family Physicians 
and the American College of Physicians (AAP–AAFP–ACP) consensus statement 
on transitional care to serve as a quick-reference guide.
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Transitional urological care needs to strike a delicate balance 
between standardization and individualization based not only on 
pathology but also on the structure of the medical system at large.  
A specialized and geographically separate medical system will have 
different needs from a relatively small or less specialized team. The exist-
ence of various transitional urological care models shows that no single 
model will work for all patients with lifelong urological conditions, given 
the diversity of pathology, anatomy and social need. However, the lack 
of data concerning the utility and success of transitional urological care 
models means that several aspects of transitional urology care models 
need assessment to fully understand their strengths and weaknesses. 
For example, outcome data comparing transitional clinic care delivery 
models and staff makeup of transitional care clinics are needed; data 
comparing access to care for urban and rural populations need to be 
used; epidemiological data regarding need for transitional urological 
care need to be gathered; and research regarding current transitional 
urological care models in Asia, South America and Africa need reporting.

Transitional care should and will look different for every patient, 
but the goals and necessity of the transition process are universal, such 
as development of skills and knowledge before care transition, patient 
and caregiver readiness for transition and transfer of information to 
the adult care team. The success of transitional care depends on its 
measurement and outcomes.

Measurement, evaluation and outcomes
Measurement and evaluation of the outcomes of the care transition 
process are crucial to the success of the enterprise of transitional care.

Transition readiness, success and outcomes
Three key constructs to measure within transitional urology have been 
proposed: transition readiness, transition completion and transition 
success34.

Transition readiness. Important measures of readiness include ability 
to manage self-care needs independently and the ability to schedule, 
attend and navigate appointments34. Evidence shows that even among 

young people without CGCs or other medical conditions, readiness for 
the transition from paediatric to adult care is not uniform and patients 
with spina bifida score even lower on standard measurement tools than 
their healthy peers35. This lack of readiness among those with CGCs is 
not surprising given the diversity in medical history, social support and, 
in some circumstances, cognitive function in this population. Without 
proper monitoring of the care transition process, both patients and 
providers cannot identify strengths and deficiencies in their readiness 
for care independence.

Many different tools exist for measuring transitional care read-
iness across various medical specialties36 (Table 2), but transition 
readiness is frequently assessed using one of the primary measurement 
tools, the Transition Readiness Assessment Questionnaire (TRAQ)37. 
TRAQ is the most well-studied and commonly used tool within tran-
sitional urology38. The TRAQ is a quantitative measure of readiness 
for adult medical care based on evaluating two domains: skills for 
self-management and those for self-advocacy. The TRAQ has been 
validated for use in the context of spina bifida but not other CGCs39. 
Timing and frequency of TRAQ use is not standardized within the lit-
erature, with some groups recommending assessing readiness at every 
visit, whereas others recommend starting assessment of readiness at 
the ages of 14–18 years. Despite not being validated in all CGCs, the 
TRAQ offers a clinically relevant a simple tool for assessing transition 
readiness and should be widely used. One of the major limiting factors 
in the assessment of readiness is who is being assessed. Assessment of 
adult caregivers should ideally take place alongside that of patients, 
yet caregivers can be just as heterogeneous and unique as the patients 
they care for: for example, multiple caregivers might performs specific 
functions for a single patient, they might have financial restrictions 
that interact with their ability to help with care transition, or they might 
not be able to care for the patient long term. Furthermore, patients 
who have limited cognitive ability or never reach a TRAQ score that 
would suggest they are ready will still need to transition, often owing 
to institutional limits on age of eligibility.

The goal of transition should be to make patients as independent as 
possible in the context of medical and social needs. Factors associated 

Table 1 | Models of transitional care with examples in urology

Model of carea Description Citations and/or real-world examples

Integrated care model Paediatric and adult urologists collaborate in a combined clinic, 
ensuring continuity and comprehensive understanding of the 
patient’s history

The Paediatric Urology Unit (University of Padova, 
Italy)15,122,123; the National University Health System (National 
University Hospital, Singapore)

Sequential transition 
model

A stepwise transfer from paediatric to adult care, often involving 
transition clinics or education sessions to prepare the patient

The National University Health System Transitional Care 
Clinic (National University Hospital, Singapore)

Disease-specific model Provides specialized care focused on the needs of patients with 
specific urological conditions, involving multidisciplinary teams

AYA Transitional Clinic (Groote Shuur Hospital and Red Cross 
War Memorial Hospital, Cape Town, South Africa)

Shared-care model Paediatric and adult services jointly manage the patient’s care during 
the transition, promoting collaborative and continuous care

Adolescent and Young Adult Cancer Program (Stanford 
Children’s Health, USA)

Nurse-led transition 
model

A transition nurse or coordinator manages the transition process, 
serving as a constant liaison between paediatric and adult teams and 
supporting the patient

Spina Bifida and Spinal Cord Conditions Center (Boston 
Children’s Hospital, USA)

Patient-centred medical 
home model

Emphasizes a holistic, patient-centred approach, with a primary  
care provider coordinating all aspects of the patient’s healthcare, 
including transition

Paediatric and Adult Care Transition Program (University of 
California, Los Angeles Health, USA)

Telemedicine and 
e-health model

Leverages technology to facilitate transition, ideal for patients in 
remote areas, offering initial virtual consultations and continuous 
specialist care in-person and virtually

Lifetime Congenital Urology Program (University of California, 
San Francisco, USA)

aModels of care can and do overlap considerably, such as many disease-specific clinics also implementing a sequential transition model, for example.
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with transition readiness include health literacy, urology-specific 
self-care knowledge, age and parental, family and/or caregiver process 
awareness26,40,41. Currently, no comment has been made concerning 
which of these factors is most important and listing and grading of 
these factors is inconsistent.

Transition completion. Transition completeness is a loosely defined 
construct that has most commonly been used to mean confirmation 
that the patient has had at least one visit with an adult care provider 
separate from their paediatric care provider13. In the GotTransition 
model, ensuring at least visit take place with both paedeatric and 
the adult provider before transition is reccommended and that the 
paedeatric provider ensures attendance to the first independent adult 
appointment by reviewing attendance records or directly contacting 
the adult provider13. The ESPU recommends a period of overlapping 
care, involving shared visits with adult and paediatric providers42. The 
ICCS specifically recommends using a specific patient registry or track-
ing system that follows all transition milestones, including independent 
adult visits, to ensure these visits take place29.

Transition success. Many measures have been proposed to delineate 
transition success. The GotTransition, ESPU and ICCS frameworks 
all agree that successful transition requires the establishment and 
verification of adult care, verification of continuity of follow up care, 
patient self-management skills and maintenance of renal and bladder 
function13,24,29. Furthermore, they suggest regular evaluation of qual-
ity of life metrics, such as sexual health and fertility outcomes and  
educational and vocational goals (Table 2).

Transition outcomes. Data suggest that lack of access to transition can 
lead to worse clinical outcomes; for example, in one systematic review of 
20 studies, a unidirectional but heterogenous trend for poor adherence 

to follow-up care, gaps in long-term management and increased rates 
of complications for patients with urological conditions not enroled in 
a structured transition programmes were observed43. However, not all 
data support universal improvement in clinical outcomes for patients 
who undergo structured transition. In one narrative review of interven-
tions and implementation strategies for transitioning children with a 
range of congenital diseases, those with type 1 diabetes who underwent 
care at a transition clinic did not show improvement in clinical outcomes 
related to diabetes management, specifically haemoglobin A1c values 
compared with those who received usual care44. Notably, haemoglo-
bin A1c values were found to be equal or slightly worse in those who 
underwent structured transitional care. This outcome is probably mul-
tifactorial, with included studies tending to focus on more ill, vulner-
able patients. Furthermore, included studies measured haemoglobin 
A1c values over a matter of months post-transition, a time of immense 
care disruption during which patients are expected to manage their 
diabetes independently for the first time. This study is low-strength 
evidence in a different disease process, but the possibility exists that 
structured transition might not have equal effect on all outcomes in 
transitional urology. For example, measures of renal function, such as 
creatinine, might worsen temporarily as patients assume independent 
care and learn to manage their conditions.

In addition to clinical outcomes patients and providers agree that 
quality-of-life outcomes are equally important45. In a retrospective 
analysis, transitioning patients with depression have worse quality of 
life compared with their non-depressed peer28. In a systematic review 
of transitional care interventions for AYA with childhood-onset dis-
abilities, quality of life measures showed initial improvement after 
transition but lost statistical and clinical significance at 1 and 2 years 
of follow-up monitoring, suggesting that transition interventions are 
most felt in the time immediately following transition46. Retrospective 
data show that increased age is associated with increased TRAQ scores 

Table 2 | Measures of transition readiness and success

Area Variable Operationalization Measurement

Readiness to transition 
to adult care

Transition readiness Assessment of skills for self-management and 
self-advocacy

Transition Readiness Assessment Questionnaire 
(TRAQ)117

Quality of life Quality of life Health-related quality of life: (1) physical (2) emotional  
(3) social (4) school/work

Paediatric Quality of Life Inventory Young Adult 
(PedsQL) (23-item questionnaire involving 5-point 
Likert scales)124

Self-management- 
related outcomes

Self-management Chronic condition self-management Partners in Health Scale (PIH) (12-item 
questionnaire with 9-point Likert scales)125

Independence during 
consultations

Self-reported independent behaviours during 
consultations with healthcare providers

Independent Behaviors During Consultations (IBDC) 
(7-item questionnaire with 5-point Likert scales)126

Self-efficacy Disease-related self-efficacy in four domains: (1) knowledge 
about the condition, (2) coping, (3) competencies during 
consultations and (4) medication

On Your Feet Self-Efficacy Scale (OYOF-SES)  
(16-item questionnaire with 4-point Likert scales)127

Self-efficacy (pain) Pain-related self-efficacy: intended for those living with 
chronic pain because of the medical condition

University of Washington Self-Efficacy Scale 
(one 6-item and one 19-item questionnaire with a 
5-point Likert Scale)128

Adherence Self-reported adherence to medical treatment Medication Adherence Rating Scale (MARS-5) 
(5-item questionnaire with 5-point Likert scales)129

Healthcare-related 
outcomes

Experience and 
satisfaction with 
transition to adult care

Experience in two domains: (1) organization of healthcare 
related to transition and (2) satisfaction with preparation 
for transfer

On Your Feet Self-Efficacy Scale (OYOF-SES) (16-
item questionnaire with 4-point Likert scales)130

Perceived quality  
of care

Patient centredness in five domains: (1) empowerment,  
(2) design of practice, (3) goal setting/alignment,  
(4) problem-solving and (5) coordination/follow-up

Patient Assessment of Chronic Illness Care (PACIC) 
(20-item questionnaire with 5-point Likert Scale)131
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for those with neuropathic bladder, intimating that older patients are 
more capable of performing the tasks47.

Many of the clinical outcomes studied in transitional care have 
been assessed in disease-specific silos for patients with CGCs (such as 
spina bifida). Factors associated with improved transitional outcomes 
are varied and can be pathology dependent. In one systematic review 
involving 25 studies with ~2,000–3,000 patients with type 1 diabetes, 
benefit was demonstrated across disease processes for transition 
planning between youth, family and providers48. This benefit has been 
associated with improved satisfaction, continuity of care and adher-
ence to care48,49. This Review offers strong evidence of improvement 
with transition care; however, it involves patients with type 1 diabe-
tes and did not include any urology-specific conditions limiting its 
applicability. A prospective cohort study, despite large sample size of  
119 adolescents, offers relatively weak disease-specific evidence in 
spina bifida that summer camps, rehabilitation programmes, mobile 
health apps and sports increase self-management behaviour50,51. These 
data present the idea that there are resources beyond the clinic that 
can and should be used to help reinforce the health behaviours that 
transitional care staff try to instill during regular visits.

Clinically, providers need to know that measurement and out-
comes tools do exist to monitor the progress of patients undertaking 
transition for urological conditions, with TRAQ administration at 
regular intervals throughout adolescence being the most common and 
easily accessible with regards to transition readiness. Tracking transi-
tion completion and success usually involves follow-up appointments 
with the adult provider and ensuring a specific number of adult visits 
have been completed.

Urology-specific evaluation and outcomes
In the context of transitional urology, the assessment of transitional 
care often involves a combination of patient interviews, medical his-
tory review and evaluations of the ability of the patient to manage their 
urological condition using a variety of questionnaires and individual 
provider assessments of ability alongside traditional clinical outcomes, 
such as creatinine for renal function and incontinence questionnaires, 
as they transition from paediatric to adult care. These assessments of 
success also align with broader clinical goals of transitional urology —  
preservation of kidney function, continence, sexual function and 
fertility — by providing objective measures by which to monitor these 
outcomes14,52.

In one study, 71% of patients at a mixed diagnosis transitional 
urology clinic had a change in their urological management based 
on initial evaluation, including considerable surgical intervention, 
with 70% also reporting incontinence53. These findings suggest that 
patients in the community might be unaware of a need for urological 
intervention and either lack the access or knowledge to seek the neces-
sary care. Delays in referral to a transitional urology clinic are associ-
ated with an increased need for subsequent surgical intervention and 
treatment change, further compounding the need for prompt care in 
this population54. Care adherence is another outcome of importance 
to patients and providers. Those in a structured transitional urology 
clinic had greater care adherence as adults than those who began adult 
care without a structured transition, indicating that the transition 
process itself is related to increased care adherence55. The number of 
visits with an adult provider has been shown to be positively associ-
ated with long-term treatment adherence55. Given adults between the 
ages of 19 and 39 years have shown to have up to a 40% non-transition 
rate and transitional care can lead to updates in treatment regimen 

for these patients, a large cohort of patients are probably on old and 
potentially inappropriate treatment regimens56. Indeed, amongst  
30 adults with CGCs who had not yet transitioned, 46% had modifiable 
and bothersome urinary symptoms56. These data are derived from 
relatively small, low-strength of evidence studies, but they suggest an 
important gap exists in basic urological care for patients with CGCs that 
could be easily addressed by improved care connection.

Psychosocial and quality-of-life assessment for patients with 
CGCs. The need for protocols that value psychosocial and quality-of-
life indicators beyond the strictly clinical and urological indicators 
(such as creatinine) for patients with CGCs is now being recognized57.  
Not only are those with CGCs wanting to lead everyday lives but also are 
able to achieve a degree of normality, with available data showing that 
65% are used in skilled professional roles58,59. One outcome of impor-
tance to patients with CGCs is sexual health and fertility60. Results of 
a prospective survey study showed that 34% of patients desired more 
sexual health and fertility counselling as part of their transitional urol-
ogy care but felt uncomfortable completing questionnaires such as 
the Sexual Health Inventory for Men (SHIM) and Brief Index of Sexual 
Function for Women (BISF-W) despite assistance61. This observation 
highlights the inherent stigma that exists when addressing these top-
ics and suggests that conversations about patients understanding 
and goals regarding sexual health and fertility should precede the 
administration of related questionnaires. Of 101 transitional urology 
providers surveyed, 98.4% confirmed that sexuality is an essential 
outcome in patients with spina bifida; however, only 62.5% evaluated it. 
Dedicated transitional urology practices evaluated sexuality at higher 
rates than stand-alone paediatric practices (70% versus 50%)62, prob-
ably owing to the increased resources available in an academic setting, 
the most common setting for these transitional clinics. In another study 
involving transition-age AYA with spina bifida, transitional urology 
providers were found to focus the counselling on self-management 
goals of patients, but patients desired more education on building 
interpersonal relationships, sex and/or family building, employment 
and work–life management. This area could be one in which sex thera-
pists and others providing sexual health support could serves as allies 
and fill a substantial gap in care. Moreover, educational needs were 
high even for subjects familiar to patients, reinforcing the need for 
iterative educational goals throughout transition63. Overall, despite 
each study individually being relatively small in size or providing rela-
tively low-quality evidence (such as retrospective survey), a consistent 
clinical message of unmet need for assessment and treatment of sexual 
health concerns is evident.

One possible explanation for under evaluation of sexual and repro-
ductive health in those with CGCs could be the lack of tools to evaluate 
complex anatomy such as vaginal stenosis, lack of sensation and urine 
leakage during sex64. These symptoms and diverse anatomy are not pre-
sent universally in patients with CGCs and very rare in other populations  
but need to be assessed given their influence on quality of life.

The number of studies evaluating urology-specific outcomes 
during transition is small and robust clinical trials are lacking, but the 
body of cohort and cross-sectional studies are consistent in finding that 
structured transition improves care adherence and reduces the need 
for future medical and surgical intervention, and therefore, appropri-
ate sexual health, employment and interpersonal outcomes measures 
must be incorporated. Clinically, providers should feel confident that 
early, frequent and thorough evaluation of key clinical indicators is 
the cornerstone of effective transitional urology care. Thus, research 
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needs regarding assessments related to measurement, evaluation and 
outcomes of transition include validation of TRAQ for use in populations 
with urological conditions undergoing transition or development of a 
urology-specific tool, development of standardized and validated tools 
to measure transition completeness and success, disease-specific quality 
of life outcomes measurement, collection of rates of sexual and reproduc-
tive counselling undertaken in the context of transitional care to under-
stand and address potential gaps in counselling, and further exploration 
of outcomes important to patients within specific disease populations 
not covered by standard measurement tools such as the TRAQ.

Relevant health issues in select conditions
For practicing urologists, knowing the common issues, clinical prac-
tices and health issues of importance for select CGCs is helpful includ-
ing spina bifida, epispadias, bladder extrophy, hypospadias, cloacal 
abnormalities and differences of sexual development (Table 3).

Across studies, a consistent pattern emerges in which urinary 
health concerns — such as incontinence, urinary tract infections 
and neurogenic bladder — are the most systematically addressed, 
with reliance on objective measures such as urodynamics, imaging 

and clinical outcomes39,65. By contrast, sexual health and fertility 
concerns are less consistently evaluated, often under discussed, 
and primarily assessed through patient-reported surveys or qualita-
tive data, reflecting gaps in provider engagement and standardized 
measurement64. Patients frequently report issues with sexual func-
tion, limited education and uncertainty about fertility, yet these 
domains are not routinely incorporated into care64. In addition, psy-
chosocial and transition-related concerns — including independence, 
self-esteem and difficulty navigating adult care — are commonly 
identified but variably measured using quality-of-life and functional 
assessments65–68. Overall, the data highlight a disparity in care: 
objective, structured evaluation dominates urinary health, whereas 
sexual, fertility and broad life concerns remain more subjective and 
under integrated, particularly outside of dedicated transitional 
care model.

Challenges and barriers to transition
Barriers to transitional urological care can be broadly categorized 
into patient, provider and system-level issues. Survey data from two 
multidisciplinary centres in which patients with spina bifida are cared 

Table 3 | Important health issues select complex congenital genitourinary conditions

Condition Urinary health 
concerns

Specific urinary 
measures

Sexual health 
concerns

Specific sexual 
measures

Fertility concerns Other concerns

Spina bifida Neurogenic 
bladder, urinary 
incontinence, 
urinary tract 
infection, 
catheterizable 
channel 
incontinence132

Estimated glomerular 
filtration rate 
(paediatric versus 
adult equations), 
chronic kidney disease  
staging, emergency 
care usage, reliance 
on catheterization133

Low transition rates 
to adult providers, 
neurocognitive and/or 
neuropsychological 
deficits affecting 
sexual function134

Counselling for 
sexual function, 
neurogenic 
influence on 
sexual health134

Reproductive potential 
highly dependent on 
level of lesion and 
correlated positively 
strongly with presence 
of sacral nerve 
reflexes and absence 
of hydropcephalus135

Increased reliance on 
emergency and outpatient 
care for non-transitioned 
patients136; challenges 
in self-advocacy skills; 
need for independent 
catheterization skills

Epispadias 
and bladder 
exstrophy

Delayed or partial 
continence 
achievement; high 
risk of bladder 
malignancy (up to 
17%) with urethral 
reconstruction 
history137

Annual renal 
and/or bladder 
ultrasonography, 
serum creatinine 
or cystatin C 
measurement137

Functional and 
cosmetic concerns; 
need for surgical 
intervention for 
satisfactory sexual 
function119

Counselling 
and social skills 
for advocacy in 
social settings, 
continence 
satisfaction138

High-risk pregnancies 
requiring collaboration 
with obstetricians; 
risks of bladder 
cancer in context 
of reconstructive 
history119

Challenges in maintaining 
continence skills; need for 
continuity in care owing to 
complex surgical history; 
psychosocial implications 
of self-care management, 
shame around continence 
issues138

Hypospadias Urethral 
obstruction, 
recurrent chordee, 
urethral strictures 
common in 
proximal cases139

Flow rate, voiding  
scores, penile 
curvature assessments

Satisfactory penile 
appearance, distal 
meatus functionality 
for sexual activity, 
satisfaction with sexual 
appearance140

Penile 
appearance 
perception 
score, orgasmic 
and ejaculatory 
function scores141

Patients with compli-
cated conditions (proxi-
mal or distal) require 
long-term follow-up 
monitoring and can 
influence future sexual 
and reproductive 
health140

Long-term follow-up moni-
toring dependent on anat-
omy; patients with proximal 
hypospadias often have 
reduced satisfaction with 
sexual function139; those 
with distal hypospadias 
might not require ongoing 
care after initial repair

Cloacal 
anomalies

Clean intermittent 
catheterization for  
urinary continence, 
high rates of renal 
failure142

Renal function 
assessments, 
clean intermittent 
catheterization usage, 
ultrasonography 
monitoring

Difficulties with 
intercourse are common 
owing to anatomy 
and dyspareunia, 
often require surgical 
intervention143

Gender-affirming 
care needs, 
psychotherapy 
access for 
mental health 
concerns142

High-risk pregnancies 
with need for intensive 
perinatal care; fertility 
limitations owing to 
complex anatomy144

High rates of renal failure; 
issues like menstrual 
obstruction in pubertal 
patients; transition plan-
ning with interdisciplinary 
collaboration145

Differences 
of sexual 
development

Risk of gonadal 
tumours, need 
for hormone 
replacement146

Serum hormone 
monitoring, gonadal 
tumour surveillance146

Gender identity, 
orientation and 
function issues, often 
unmet owing to limited 
communication with 
providers147

Transition 
Readiness 
Assessment 
Questionnaire to 
assess transition 
preparedness148

Fertility preservation 
options (such as 
cryopreservation) to 
support fertility, which 
can be influenced by 
hormonal and surgical 
interventions16,149,150

Increased cardiovascular 
disease risk, decreased 
bone mineral density69; bar-
riers to transition readiness, 
including fear of unfamiliar 
clinical settings; manage-
ment of hormone therapy 
side effects like mental 
health effects147
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for showed that patient factors were the most frequent barriers noted 
by patients at 52%, with provider and systems factors comprising  
37% and 11%, respectively16.

Patient barriers
Even patients who show confidence with the skills necessary for inde-
pendent care often express hesitancy to transition. Results of one sur-
vey study, showed that among AYA who felt their knowledge of self-care 
was sufficient for adult-level care, 44% felt unready to transition69.  
One of the most cited reasons for not wanting to undergo care transi-
tion is personal attachment to paediatric providers32,69,70. This finding 
is a testament to the dedication of many paediatric urologists, but 
some paediatric providers are hesitant to transition patients to other 
urologists with uncertain familiarity with their patient’s medical needs 
or if the patient has unique medical needs27. This hesitancy highlights 
the need for a process that enables paediatric care providers to be in 
contact with adult providers, communicate unique patients’ needs 
and be assured that their patients have dedicated adult care. Patients 
requiring transition for urological conditions often need to transition 
across multiple specialties and along varying timelines. Each provider 
competes to teach skills they feel are paramount to independent adult 
care34. Given the diverse range of CGCs that require transition, this 
already challenging task can be compounded by diversity in cognitive 
ability, especially in the case of spina bifida. For patients, this diversity 
means that the financial and cognitive burden of getting care can be 
extremely high, balancing the demands of many providers and a likely 
huge number of appointments. For providers, the implication is that 
the skills they are trying to impart are often not the sole focus of the 
patient’s attention. Both heavily imply the need for a system that ena-
bles collaboration between various specialties to consolidate care to 
the highest degree possible. This coordination might also enable a 
hierarchy of need for patient skill development so that the most crucial 
medical needs and self-care tasks are appropriately prioritized.

Patients must also navigate sensitive issues regarding sexual 
function, aesthetics and relationships not shared by their peers, 
such as penile curvature and scarring that can occur in bladder exs-
trophy and hypospadias, at a time of considerable developmental 
importance71. These issues have been linked to increased rates of 
depression and anxiety, which themselves are associated with worse 
quality-of-life outcomes27. When the stigma of home care needs, such as 
self-catheterization, is added to the aesthetic differences experienced 
by those with CGCs and their treatment, the conflict between the ambi-
tions of the patient and the healthcare provider becomes obvious72. 
Providers view these home care needs as vital to the preservation of the 
health of the patient, but the patient themselves might view these needs 
as persistent reminders of genital anatomical differences and unique 
toileting needs that can feel ostracizing and embarrassing72. Thus, 
the constant follow-up appointments needed to provide high-quality 
care can mean that patients frequently confront uncomfortable body 
image issues and can lead to healthcare fatigue and inconsistency in, 
or a complete lack of, appointment attendance.

Given the complex nature of the needs of patients with CGCs 
and the proportion of whom have undergone major reconstructive 
surgery, many of these patients have endured both physically and 
emotionally painful visits, procedures and hospital stays. This ordeal 
has been shown to be a cause of considerable medical trauma and can 
lead to post-traumatic stress disorder and chronic paediatric medical 
traumatic stress (PMTS). Meta-analyses have shown that 12% of children 
with chronic illness suffer from post-traumatic stress disorder and 

that of patients with paediatric-onset chronic illness, 32% stopped 
or deferred treatment, 50% reported medication nonadherence and 
39% reported missed appointments owing to PMTS73,74. Furthermore, 
survey data of 195 participants showed that those with lower urinary 
tract dysfunction suffered from comorbid social isolation, depression 
and anxiety at rates of 43%, 47% and 48%, respectively, higher rates than 
the general population75. Similarly, measures of resilience have been 
found to be lower in those with spina bifida than the general popula-
tion, with modifiable factors such as previous urological surgeries 
and level of the physical function being associated with increased 
resilience76. High-quality and diverse data support patient-related 
barriers (namely PMTS) to transitional care generally, with results of 
relatively small studies suggesting specific patient concerns for tran-
sition. Overall, providers need to be aware of the high rate of medical 
nonadherence associated with PMTS and the probable considerable 
number of patients in transitional urology clinics suffering from PMTS 
given the extent of previous treatment.

Even the most capable of patients face considerable challenges 
transitioning to adult care, including hesitation to transition, the logis-
tical burden of coordinating multiple specialists, difficult scheduling 
and attendings appointments and overcoming past harmful encoun-
ters with the healthcare system. To mitigate these barriers, healthcare 
systems can implement structured transition protocols that begin 
early in adolescence, incorporating standardized transition readiness 
assessments and individualized care plans. Care coordination tools, 
such as dedicated transition coordinators or nurse navigators, can 
help to streamline appointments and ensure continuity across provid-
ers. The use of multidisciplinary transition clinics reduces fragmenta-
tion by consolidating care into fewer visits. In addition, digital health 
tools — including patient portals, automated reminders, telehealth 
visits and centralized scheduling platforms — can improve access and 
adherence. Providing education modules and written transition plans 
empowers patients while reducing uncertainty, and formal handoff 
protocols or even joint visits between paediatric and adult providers 
ensure clear communication. Together, these strategies could reduce 
system-level friction and improve patient engagement and outcomes 
during transition.

Provider barriers
Providers themselves face a range of challenges in the context of tran-
sitional urology. Need for consistent and, in some circumstances, 
frequent follow-up monitoring to detect quick decompensation of 
an otherwise stable condition, especially of the upper urinary tract, 
is a necessity in transitional urology but is rare in general urology77. 
This example is just one reason why adult urologists might not feel 
confident in managing patients requiring care transition. Moreover, 
adult providers could feel understandably uncomfortable managing 
conditions for which there is no adult equivalent, such as bladder exs-
trophy, and consequently have no reference point for the condition or 
its treatment. This possibility extends to clinical staff (such as nursing) 
and other physician extenders (such as physician assistants or nurse 
practitioners) whom adult providers might rely on to trouble shoot 
routine scenarios such as difficulty in catheterization. All of these fac-
tors add up to time-intensive, multidisciplinary, non-procedural and 
infrastructure-dependent care. Financially, for those providers in pri-
vate pay or insurance-based reimbursements systems, payment for this 
sort of non-procedural, longitudinal care often does not reflect the time 
investment made by the provider. For those in publicly funded or mixed 
payment systems, the multidisciplinary nature of transitional care, need 
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for long appointments and access to or desire to build care infrastruc-
ture are often difficult or impossible to accommodate. Furthermore, 
a lack of training opportunities for current trainees and practicing 
urologists could compound this issue10. In the USA, currently, only one 
transitional urology-focused paediatric fellowship exists and one other 
includes a dedicated transitional urology component to its training78,79. 
In Europe, one fellowship opportunity with curriculum dedicated to 
transitional care exists, and no others are evident throughout the rest 
of the world. Similarly, paediatric residents have been shown to have 
poor education on well-documented transitional care guidelines80. No 
data currently exist showing the level of knowledge or regular training 
done in urological residencies regarding transitional urology. However, 
what little data exist suggest that little training is done and what train-
ing exists is not uniform. Thus, urologists have no formal experience to 
rely on when encountering patients with CGCs who are peri-transition, 
reducing the likelihood of the provider assuming care for the patients or 
providing care that is evidence-based and in alignment with guidelines.

Providers must also coordinate care for patients with CGCs. The 
urologist might be the obvious choice for this care coordination, but 
the specific and well-defined nature of urological problems means that 
they have little overlap with the myriad of other medical and psychoso-
cial issues that must be addressed in the care of patients with CGCs81. 
One possible solution is coordination with a primary care provider 
(PCP); however, experience suggests that finding a PCP with whom to 
partner in the care of these patients can be difficult. PCPs have many of 
the same training, comfortability and financial barriers faced by general 
urologists who encounter transition-age patients with CGCs who have 
complex needs. Furthermore, both PCPs and adult urologists often lack 
the support of case managers, social workers and similar resources that 
are often available in paediatric care environments.

Many possible solutions exist for mitigating or removing the bar-
riers providers face to providing transitional care. First, the lack of 
provider confidence, especially for relatively rare conditions such as 
bladder exstrophy or prune belly, can be improved through standard-
ized education and training pathways. This improvement requires 
expanding transitional urology fellowships, incorporating formal tran-
sition curricula into residency and developing accessible continuing 
medical education modules, case-based learning platforms and clini-
cal guidelines. Readily available decision-support tools (for example, 
standardized care algorithms, electronic medical record-integrated 
order sets and surveillance protocols for upper tract monitoring) can 
help general urologists to manage patients with complex conditions 
with increased confidence and consistency.

Second, to address the time-intensive and multidisciplinary nature 
of care, structured multidisciplinary transition clinics or hub-and-
spoke models can be implemented into systems, where specialized 
centres support community urologists. Embedding care coordinators, 
nurse navigators, advanced practice providers and social workers into 
care teams can offload logistical burdens from physicians and ensure 
consistent follow-up care. Standardized transition protocols, including 
defined timelines, readiness assessments and formal handoff processes 
between paediatric and adult providers, can reduce fragmentation and 
clarify responsibilities.

Third, improving care coordination requires improved integration 
with primary care as well as specialty providers. This integration can be 
supported through shared-care models, clearly delineated roles and 
use of interoperable electronic health records or shared-care plans 
that enable all providers to track patient needs. Telehealth can also 
facilitate collaboration between specialists and geographically distant 

providers. Identification of PCPs that can take on complex patients 
is crucial, as is developing a network of specialists who are willing to 
partner on the care of these patients with often complex CGCs.

Finally, financial barriers can be mitigated through alternative 
payment models, such as bundled payments for chronic condition 
management, reimbursement for care coordination and prolonged 
visits, and institutional support for multidisciplinary clinics. Increasing 
scientific evidence to support long-term benefits of transitional care 
can help to convince government and health systems that investment 
in transitional urology infrastructure in public health systems could 
save money long term. Advocacy for policy changes that recognize the 
complexity of non-procedural, longitudinal care is crucial.

System barriers
The overarching healthcare delivery system presents obstacles for 
patients seeking and maintaining transitional urological care and 
providers hoping to provide this care.

Patients with CGCs have an extremely difficult time finding an 
adult urologist who will care for them. Reports show that only 25% of 
adults in the USA with spina bifida received care from a urologist in the 
previous year, and cited issues included long distance to care, lengthy 
appointment wait times and extended searches for a provider11,33,82. The 
difficulty in finding an adult urologist for many patients suggests that 
general urologists or practitioners in other urological subspecialties 
need to be recruited into the care of patients needing care transi-
tion. The care of this population between different adult urological 
subspecialties or between urologists and other medical specialties or 
classifications of healthcare providers has not been compared. This 
lack of data, or the encouragement of its production, is not meant to 
pit providers against each other. Rather, it can highlight educational 
gaps in specific specialties, improve targeting of limited educational 
resources and identify opportunities for collaboration, as well as help 
to define who is best equipped to deal with specific aspects of complex 
patient care such as hypertension in patients with considerable renal 
dysfunction owing to a CGC.

Major impediments exist even for those interested in provid-
ing transitional urology care, including lack of resources and finan-
cial incentives within privatized healthcare systems and access 
internationally60. Furthermore, national and global shortages of 
urologists will probably compound this issue, as adult urologists are 
increasingly stretched to meet routine clinical demand83,84. The lack of 
education will probably only worsen with an expansion of adult uro-
logical physician extenders who will have increased competitive edu-
cational demands. The incentive for urologists to take on transitional 
urology positions could be diminished owing to competing academic 
interests. Moreover, the financial and temporal incentives could be 
lacking owing to the uncertain nature of medical coverage for CGCs and 
the relatively large amount of time that coordinating complex care can 
take85. This complexity is exemplified by the broad range of other spe-
cialties, including nephrology, neurosurgery, gynaecology, colorectal 
surgery, physical therapy, social work and psychology, amongst others, 
included in transitional care and one of the most considerable resource 
deficits is trained and enthusiastic staff specializing in these areas.

Depending on the compensation model, institutional support and 
clinical volume, transitional care can range from challenging to impos-
sible for an adult provider. Specifically, as even academic institutions 
in the USA move towards productivity-based measures for physician 
compensation, such as those based mainly on relative value unit, the 
population with complex needs seen on the adult side of transitional 
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urology will increasingly be a dilemma for systems and individual 
physicians, particularly when managing patients with stable condi-
tions in the long term who do not require procedure-based evaluation 
or management with operative intervention86. This dilemma is only 
compounded in private practice, as many patients with complex con-
ditions requiring transition are underinsured or on publicly funded 
insurance87. However, globally, these factors might not have such a 
large role owing to nationalized healthcare systems and differential 
pressures on physician productivity.

Many of these challenges can often be overcome by care funding 
outside of regular medical revenue streams, such as donations and 
other private funding sources. These barriers can be further reduced by 
implementing structured, coordinated and technology-supported care 
models. Standardized transition protocols and multidisciplinary clinics 
improve continuity and reduce fragmentation, and care coordinators 
help to manage complex logistics and follow-up care. Enhancing inter-
operability through shared electronic records and patient registries 
supports communication and prevents loss to follow-up care. Expand-
ing telehealth and centralized scheduling improves access, especially 
for underserved populations. Finally, investing in provider training and 
dedicated transition infrastructure helps to address workforce gaps 
and ensures more consistent, comprehensive care delivery.

Other barriers
Other barriers include patient travel, insurance issues, data sharing, 
financial toxicity and out-of-pocket costs, and language barriers, 
among many others. Also, depending on expertise, patients might 
need to travel outside their country of origin for index operations  
(such as bladder exstrophy repair) exacerbating financial, geographic 
and linguistic challenges.

Patient travel. Results of a retrospective cohort study involving  
39 patients showed that patients requiring transition for urological 
conditions must often travel >60 miles to access a CGC care centre of 
excellence or system with an established transitional urology clinic 
requiring considerable time, money and discipline to attend28. Tel-
ehealth and the parity in reimbursement for such visits can help to 
reduce travel time and costs to the patient and were shown to improve 
satisfaction rates for visits by a factor of 1.86 (ref. 88). Possible solutions 
to the distance barrier involve models combining a patient-centred 
medical home with telemedicine and satellite sites to reach remote 
populations. In these models, a transitional urology clinic or PCP can 
house regular but relatively infrequent multidisciplinary clinics and 
perform necessary laboratory testing, imaging and physical examina-
tion. Relatively routine care can be undertaken via telemedicine or at 
satellite sites that are closer to the patient and have access to their medi-
cal information. No examples of this model within transitional urology 
have been published, but it has been used with positive feedback from 
both patients and providers in various health systems across in the USA 
to deliver specialized care89.

Insurance issues. Where health insurance is a factor (such as the USA), 
if a centre is identified and geographically accessible, then the patient 
and caregiver must navigate the health insurance system, which can 
be inconsistent in its coverage of CGC-related care, even after expan-
sions such as the Affordable Care Act in the USA90. In the USA, this 
issue is especially relevant as many patients accessing a transitional 
urology clinic are on public insurance and are not accepted by many 
large academic centres28.

Insurance barriers to transitional urological care can be mitigated 
through proactive, standardized and team-based approaches that 
streamline access and reduce delays. Key strategies include early insur-
ance transition planning, use of dedicated financial navigators or case 
managers and implementation of standardized prior authorization and 
appeals protocols to minimize denials. Integrating electronic authori-
zation tools, coordinating multidisciplinary care and partnering with 
supply vendors can further simplify access to necessary services and 
equipment. Moreover, improving patient insurance literacy and lev-
eraging telehealth or alternative care models can reduce financial and 
logistical burdens. Importantly, identifying when changes in insurance 
are coming (in the USA, typically at age 26 years when patients can 
no longer be supported on their caregivers’ insurance) is helpful to 
ensure advanced planning. Finally, advocacy on the part of patients 
and providers will be necessary to demonstrate the importance of tran-
sitional care across specialties and improve insurance coverage for its 
services. Together, these tools help to ensure more consistent, timely 
and equitable access to care for patients with complex urological needs.

Data sharing. Sharing health data between centres is an issue as many 
centres do not have overlapping electronic health records, meaning 
that transitioning care or referring to subspecialists can result in lost 
health data or substantial time spent obtaining an important medical 
history.

Overcoming data-sharing issues in transitional urology requires 
improving interoperability, standardization and care coordination 
workflows. Implementing shared or interoperable electronic health 
records — using common standards such as HL7 FHIR — enables paedi-
atric and adult providers to access the same clinical information in real 
time. When full integration is not possible, structured transition sum-
maries and standardized care plans (including surgical history, bladder 
management, imaging and surveillance needs) ensure crucial data are 
consistently transferred. Establishing formal handoff protocols with 
defined data elements and direct provider-to-provider communica-
tion reduces information loss. Patient-facing tools such as portals or 
personal health records such as the Good2Go MyHealth passport can 
empower patients to carry key information across systems91. In addi-
tion, health information exchanges and secure messaging platforms 
can bridge gaps between institutions. Finally, clear governance around 
privacy, consent and data-sharing agreements helps to facilitate com-
pliant and reliable information exchange, improving continuity and 
safety during transition.

Financial toxicity and out-of-pocket costs. Financial toxicity, or 
the objective and subjective financial burden placed on patients 
and families owing to caring for illness, cannot be underestimated92.  
A qualitative study of 31 patients with spina bifida demonstrated mul-
tiple domains of direct and indirect financial toxicity experienced by 
patients and caregivers. Specifically, individuals with spina bifida and 
their families experience considerable lifelong financial burden from 
both direct medical costs (surgeries, supplies and medications) and 
substantial non-medical expenses such as transportation, caregiving, 
and lost income, often despite having insurance. These financial pres-
sures are compounded by coverage gaps and administrative barriers, 
leading to psychosocial stress and, at times, delayed or compromised 
care. The results of this study closely align with data from oncological 
literature, supporting the findings and implying that these financial 
burdens are not exclusive to urological transition and are indications 
of broad system issues93.
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Language barriers. Language barriers in transitional care often mani-
fest as misunderstanding of complex care instructions (such as, cath-
eterization pr medications), difficulty navigating appointments and 
insurance systems and reduced ability to discuss sensitive topics such 
as sexual function and fertility30. These challenges are well-described in 
transition in general and limited English proficiency literature, in which 
language discordance is associated with reduced comprehension,  
decreased adherence and worse health outcomes30,94.

Mitigation strategies are also well established. Use of professional 
medical interpreters substantially improves communication, safety 
and satisfaction compared to ad hoc interpretation (such as, fam-
ily members and other non-professional interpreters)95. Providing 
multilingual, plain-language educational materials, using teach-back 
methods, and incorporating culturally sensitive care models improve 
understanding and engagement. In transitional care specifically, 
guidelines recommend structured transition protocols, individual-
ized education and coordination across systems, which should include 
language-appropriate communication13,42. Moreover, integrating 
interpreters into telehealth and patient portals can improve access 
and continuity. These factors can be mitigated, but language barriers 
compound the existing patient and system barriers and burdens.

Factors needed to help overcome the barriers and challenges 
to transition include developing standardized transitional urology 
evaluation and monitoring guidelines to overcome gaps in care and 
prevent loss to follow up care, studying outcomes associated with 
transitional urology-focused training programmes and assessing 
knowledge of transition requirements and exposure to transitional 
urology among urology trainees to create and improve current educa-
tional programmes, longitudinal studies of post-transition outcomes 
to improve intra-transition interventions, investigation of strategies to 
improve follow-up monitoring to eliminate gaps in care and gathering 
of evidence supporting specific surgical techniques in adults with CGCs 
to support specific surgical approaches that improve log-term clinical 
and quality of life outcomes.

Adult urology in transitional care
The debate regarding whether adult or paediatric urologists are best 
suited to care for patients undergoing transition is considerable. Sur-
vey data show that both subspecialties affirm that specific training is 
required to care for adults with CGCs. Nonetheless, neither considers 
the other to be ideally trained to care for this population, suggesting 
collaboration might be the best solution96. Given the multidisciplinary 
and currently unstandardized nature of transitional urology, adult 
urologists can find it difficult to discern their role in the transition 
process. One primary source of difficulty comes from the difference 
between paediatric and adult urological care. In the paediatric set-
ting, the expectation is that patients will require lengthy visits that will 
be family-centred, patient independence will be limited and require 
regular, proactive follow-up monitoring, and that teams will be multi-
disciplinary and involve social and psychological support. By contrast, 
the adult care environment is built around much smaller teams who are 
accustomed to independent patients, relatively short appointments, 
few social resources and passive follow-up monitoring97.

Preparing a patient to handle the level of independence required 
of adult care is one of the primary aims of transitional urology and is 
often a challenging task27. Adult providers need the resources and infra-
structure to bridge some of these services as they welcome patients 
transitioning into their care. Owing to the challenging nature of devel-
oping the independence necessary to participate in adult care, adult 

urologists must actively inform the teams they participate in of the 
needs of adult care in their geographic area of subspecialty. Further-
more, adult urologists should continue to evaluate self-management 
outcomes after care has been established.

Reconstructive urologists are uniquely positioned to be the pri-
mary point of care for patients undergoing care transition for uro-
logical conditions as they become adults as their medical management 
and surgical skillsets overlap substantially with paediatric urology98. 
Furthermore, reconstructive urologists can use surgical techniques 
familiar to them to handle the surgical needs of patients undertaking 
care transition. However, no strong evidence exists supporting the use 
of specific surgical techniques in the adult lifelong CGC population98.

Adult urology is essential to successful transitional care but has 
substantial challenges owing to the need to manage rare congenital 
conditions, provide lifelong surveillance and coordinate multidisci-
plinary, non-procedural care that differs from typical adult practice. 
Limited training exposure, lack of familiarity with paediatric-onset 
diseases, insufficient support systems and financial disincentives 
contribute to provider discomfort and gaps in care. Strengthening the 
role of adult urology requires targeted education, structured transition 
pathways, and integrated care models to ensure continuity, expertise 
and high-quality outcomes for patients transitioning from paediatric 
to adult systems.

Long-term care after transition
Long-term care after transition depends on the congenital malfor-
mation present and any medical or surgical interventions performed 
throughout a patient’s childhood and adolescence93. Generally, 
neonatal-to-adolescent urological care focuses on aggressive bladder 
management, preservation of renal function, urinary tract infection 
prevention, continence and progressive independence97. Long-term 
adolescent and adult management prioritizes concerns around sex-
ual function, fertility, pelvic organ prolapse and monitoring urinary 
diversion95,97,98. Pregnancy management for women who have had recon-
structive surgery requires additional consultations from urologists as 
well and should include, for example, folic acid supplementation for 
those with neural tube defects, discussion and management of the 
risk of upper tract issues through pregnancy and the mode of delivery 
(which should be regarded as an obstetric decision, with urological 
advice and support)99.

Certain conditions can also increase the risk or influence the 
treatment plan for future health concerns. Examples of conditions 
that require long-term urological care include congenital anomalies, 
chronic kidney disease (CKD), anorectal malformations and neurogenic 
bladder. For example, congenital anomalies such as bladder exstrophy 
and spina bifida, for example, have been shown to increase the risk of 
future bladder cancer in retrospective cohort studies100. This risk neces-
sitates urgent cystoscopies for any unexplained haematuria. Patients  
can also have additional challenges when it comes to managing pros-
tate cancer with surgery, radiotherapy and/or active surveillance. 
Prostate cancer management in patients with CGCs must be highly 
individualized owing to altered anatomy, previous reconstructive 
surgeries and baseline urinary dysfunction, which can complicate 
standard approaches like surgery or radiation101,102. Thus, treatment 
decisions often prioritize preserving urinary function and avoiding 
harm to reconstructed systems, frequently requiring multidisciplinary 
planning and, in some instances, favouring conservative strategies 
such as active surveillance. Age-related conditions, such as benign 
prostatic hyperplasia, can also be of increased concern or require 
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additional management in patients with complex urological anoma-
lies for similar reasons to prostate cancer. Medical therapy is often 
preferred initially, but clinicians must account for underlying neuro-
genic bladder and existing catheterization needs, which could mask 
or complicate symptom assessment. When intervention is required, 
surgical options must be carefully selected and individualized to avoid 
damaging reconstructed urinary tracts or continence mechanisms, 
often requiring specialized expertise.

For patients with conditions that increase the risk of CKD, 
long-term care involves various reno-protective measures, along with 
the surveillance and management of kidney health and function often 
requiring care by a nephrologist. For example, long-term renal health 
can be persevered by maintaining a healthy weight, blood pressure and 
serum glucose level, sometimes but not exclusively requiring a dieti-
cian or nutritionist93. Annual screening procedures for all adults at risk 
of CKD include multiple manual blood pressure measurements, esti-
mated glomerular filtration rate assessment and measuring both the 
urine albumin to creatinine and protein to creatinine ratios103,104. Addi-
tional monitoring and testing for patients at high risk of CKD include 
renal ultrasound, screening for vitamin D deficiency, electrolyte and 
acid base abnormalities, anaemia, secondary hyperparathyroidism, 
age-appropriate protein progression and a reduction in salt intake103,104.

No set standard exists for the post-transition period, but most 
experts agree that successful long-term care post-transition should 
focus on preparation for the transition to adult care, education, specific 
health provisions, community integration and evaluation. We share 
the opinion of transitional guidelines that express the importance of 
individualized transition plans and patient education to meet current 
and future needs by age 14 years. This age represents an ideal timeline 
meant to emphasize the importance of early planning as opposed to a 
hard deadline. Patients should be empowered with knowledge about 
their healthcare, including medication management and self-care 
skills, supported by accurate medical records. Dynamic care plans 
must adapt to changing needs, with a PCP knowledgeable about the 
patient’s history and sustained access to specialty care. Emotional 
and behavioural support, along with regular assessments, are crucial. 
Community integration requires access to services such as transpor-
tation and telehealth, emphasizing person-centred care that respects 
patient preferences and independence. Monitoring and evaluation 
through peer support and provider collaboration are essential, with 
quality measurements tracked for continuous improvement. The 
tools and knowledge needed to implement these measures include 
standardized post-transition protocols, comparative studies between 
shared-care models to understand which is best preparing patients for 
post-transition-care success and longitudinal data on post-transition 
outcomes in all realms.

Caring for the caregiver
Caregivers — who can include parents, siblings, extended family mem-
bers and anyone who is extensively involved in the patient’s daily care —  
form a fundamental part of the patient’s life and care team. In one study, 
parents were found to be more aware of the need for eventual transition 
to adult care than patients, pointing to caregivers being essential allies 
during the transition process32. Furthermore, caregivers have been 
found to be highly health literate even when controlling for education, 
a noteworthy point when patients with spina bifida have been found 
to be generally less health literate than their peers105.

Despite the evident dedication, insight and higher-than-baseline 
familiarity with medical knowledge that caregivers display, they face 

many issues that require attention and resources. Similar to providers, 
many families feel challenged by the complexity of care involved when 
looking after patients with CGCs. In the transition to independent 
clean intermittent catheterization, families faced issues with improper 
equipment, lack of teaching from care teams regarding anatomy and 
catheter function and difficulty in navigating the emotional accept-
ance of the catheter106. Caregiver burden is also a challenge, with one 
study of 408 caregivers for patients with spina bifida showing that 
59.3% required respite and 26.7% were at risk of burning out entirely107. 
Also, the suggestion has been made that families and caregivers go 
through their own transition as the young person they have cared for 
moves towards adult services and increased independence, indicating 
that they might need their own support25.

Regarding strategies to overcome the challenges that caregivers 
face, little data exist for those caregivers who take care of patients 
with CGCs. In two survey studies, one of 408 caregivers and another of  
24 patients and their parents, caregivers and parents most often stated 
that their challenges could be overcome by the development of tran-
sitional urology guidelines, improved collaboration with providers, 
improved care access for patients, and the development of training 
programmes for caregivers11,107,108.

Current research concerning the needs of caregivers exists either 
outside the field of urology or is focused on spina bifida. The data that 
exist are unanimous in support of the importance of the caregiver in 
the care transition process and the burdens therein, but more data are 
needed elucidating the details of these issues and how different urologi-
cal conditions affect the caregiver experience. Thus, further research 
is needed into the prevalence of caregiver burden and strategies to 
alleviate burden and burnout, training programmes for caregivers of 
patients undertaking care transition need to be developed and evalu-
ated, caregiver participation in multidisciplinary teams needs to be 
evaluated and research into the need for support for caregivers after 
the child has transferred to adult care is needed.

An ideal transition schema
The proposed transitional urology schema reflects a structured, 
longitudinal approach that is aligned with contemporary evidence 
in urological and transition-care literature30,42,109 (Fig. 2). Transition 
from paediatric to adult-centred care is no longer viewed as a discrete 
transfer event but rather as a developmental process that must begin 
early and progress in parallel with a patient’s cognitive, psychosocial 
and medical maturation. The phased design of this model, spanning 
pretransition, transition initiation, skills development and transfer of 
care, reflects best practices that emphasize gradual preparation and 
continuity rather than abrupt handoff30,42.

A central strength of this schema is its incorporation of a multi-
disciplinary care team across all stages of transition48,110,111. Patients 
with CGCs frequently have complex, lifelong needs involving renal 
preservation, bladder management, continence and associated 
comorbidities112,113. Results of previous studies have consistently dem-
onstrated that fragmented care and lack of coordination between pae-
diatric and adult providers contribute to poor outcomes, including loss 
to follow-up care and preventable complications48,110,111. By maintaining 
involvement of paediatric urologists, adult reconstructive urologists, 
various other medical specialists, PCPs, caregivers and care coordina-
tors throughout the transition process, this model addresses one of the 
most well-documented gaps in current practice48,110,111.

The schema also emphasizes introduction of transition concepts 
and expectations during early adolescence (ages ~12–14 years)30,42,114. 
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Evidence suggests that many patients and families are insufficiently 
prepared for transfer, with a substantial proportion lacking under-
standing of their condition, medications or long-term risks114–116. 
Introducing transition planning in early adolescence enables the 
identification of barriers, establishment of a care coordinator and 
normalization of the expectation that care will eventually shift to 
adult providers. This early engagement is crucial, as delayed or absent 
preparation has been associated with decreased transition success and 
increased healthcare use48,111.

A key feature of the model is its focus on skills building and patient 
autonomy during mid-to-late adolescence (ages ~14–18 years)37,115–117. 
Successful transition is highly dependent on a patient’s readiness to 
independently manage their condition, including medication adher-
ence, catheterization (when applicable), appointment scheduling and 
recognition of complications37,115–117. The inclusion of validated tools 
such as the TRAQ is consistent with literature demonstrating that objec-
tive measurement of readiness can guide targeted interventions37,117. 
Importantly, this phase also incorporates evaluation of quality of life, 
sexual health and fertility, which are frequently under-addressed in 
paediatric settings but become increasingly relevant in adulthood115,116. 
Addressing these domains before transfer ensures comprehensive and 
developmentally appropriate approach to care.

The final phase of the schema is focused on structured transfer of 
care with joint paediatric–adult involvement (ages ~18–21 years)49,118. 
Evidence shows that joint visits, direct communication between paedi-
atric and adult teams, and formal transfer of medical records substan-
tially improve follow-up rates and continuity of care49,118. The inclusion 
of post-transfer follow-up appointments to confirm successful engage-
ment with adult services is another crucial element, as patients are most 
vulnerable to being lost during this period48,49.

Importantly, this schema also reflects the necessity of lifelong 
urological surveillance in this population113,119,120. Adults with CGCs 
frequently present with advanced or previously unrecognized com-
plications, including renal deterioration, recurrent infections and 
issues related to previous reconstructive procedures113,119,120. These 
findings underscore the importance of ensuring not only successful 
transfer but also sustained engagement with adult urological care.  
By explicitly incorporating adult reconstructive urologists and PCPs 

into the care continuum, the model acknowledges the specialized 
expertise required to manage these patients in adulthood.

Finally, the development of a standardized, phase-based frame-
work directly addresses the current lack of uniformity in transitional 
urological care48,111,121. Despite widespread recognition of its impor-
tance, many institutions lack formal transition protocols48,111,121. This 
schema provides a reproducible structure that can be adapted across 
clinical settings, promoting consistency and facilitating future evalu-
ation of transition-related outcomes. This framework is not meant to 
represent strict guidelines. It was created with the intention of provid-
ing a framework that can be adapted to the specific circumstances that 
a provider works in and the patients they treat. The true ideal transition 
process is highly tailored to the needs of the individual patient taking 
into account their specific bio-psycho-social circumstance; this schema 
is a tool through which that ideal can be achieved.

Future perspectives
As the field of urology looks towards the future of transitional care, 
a number of areas should be prioritized. Most fundamentally, out-
comes research pertaining to specific pathologies and clinical mod-
els is needed. Urologists must also advocate for increased funding 
for research as well as training opportunities so that future genera-
tions of providers both understand transitional urology care and can 
carry on the work of its improvement. In this drive to improve care, 
patient populations who lack access to transitional urological care 
must not be forgotten by exploring the role that digital health and 
other, de-centralized transitional urology care models can have. Finally, 
developing comprehensive, digestible transitional urology resources 
for non-urological care providers including PCPs and the families and 
caregivers who most frequently interact with patients going through 
care transition.

Conclusion
Paediatric-to-adult healthcare transition for patients with CGCs can 
be, at best, a major change and, at worst, an unsafe disruption in their 
medical care. The shared goal of safe transition can take many forms 
depending on the model of care and the barriers encountered. The ideal 
transition process begins in early adolescence and involves longitudinal 
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Fig. 2 | An ideal transitional urology care schematic organized by stage of transition. This schematic depicts an idealized transition protocol that provides a 
summary statement based on the available data and a quick reference for a broad range of providers.
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preparation for the transition to, and responsibilities of, adult care, 
long-term post-transition monitoring and a high-degree of customiza-
tion to the needs of the individual patient (Fig. 2). Currently, much work 
is required to create standards of care, eliminate barriers and improve 
understanding of how to optimize the treatment of this complex and 
heterogeneous population.
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