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Inflammatory Bowel Disease
Crohn’s disease (CD) and ulcerative colitis (UC) are the two main types of inflam-
matory bowel disease (IBD). IBD is a chronic relapsing inflammatory disease 
that affects the gastrointestinal tract.1 The pathogenesis of IBD is not yet fully 
understood. It is multifactorial, with a combination of genetic susceptibility, dys-
regulation of the immune response, and environmental factors (including gut 
microbiome composition, diet, and lifestyle) playing a role.2

The incidence of IBD has increased worldwide over the last decade, both in adults 
and children.3,4 Currently, studies vary in the exact number of people with IBD 
who develop the disease before the age of 18, but it is thought to be between 
2 and 20%.4-7 Onset of IBD before the age of 18 is associated with increased risk 
of a more severe phenotype, extensive disease location, higher rates of bowel 
complications (perianal disease, intestinal strictures, colonic surgery) and greater 
reliance on immunomodulatory therapy accompanied by elevated risk of malig-
nancy later in life.8-11

The young IBD patient
Symptoms of abdominal pain, (bloody) diarrhoea, weight loss and fatigue are com-
mon in both CD and UC and may depend on the location and extent of the disease.

In CD, the disease can be localized anywhere in the gastrointestinal tract, from 
the mouth to the anus. In CD, endoscopy and histology often show transmural 
granulomatous inflammation with a discontinuous pattern. Perianal fistulae and 
abscesses may exist or develop during the course of disease. When the disease is 
confined to the ileum, non- specific symptoms such as decreased appetite, weight 
loss and delayed puberty may exist, that may lead to a delay in diagnosis.

UC is usually diagnosed earlier because it generally presents with more alarming 
symptoms such as bloody diarrhoea, urgency and cramping abdominal pain. In 
contrast to CD, endoscopy and histology show a continuous, superficial inflam-
mation of the colon. The inflammation usually starts in the rectum, extending 
towards the proximal colon in more severe cases. Compared to adults, most pedi-
atric patients have pancolitis, involving the whole colon.

IBD can also cause symptoms outside of the bowel; about 50% of people with IBD 
develop an extraintestinal manifestation during their lifetime. The most common 
are arthritis and skin abnormalities, which are more common in CD (10-20%). In 
UC, primary sclerosing cholangitis (PSC) is more common (5-7.5%).12,13
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IBD is a disease with an unpredictable course, characterized by periods of remis-
sion alternating with flares. There is currently no definitive cure for IBD. The 
objective of lifelong treatment is to induce and maintain clinical remission, with 
the aim of achieving mucosal healing, and to prevent long-term complications of 
the disease. It is essential to balance these considerations against the potential 
complications of treatment with immunosuppressive and/or biological medica-
tions, dietary modifications, and in some cases, surgery.

While the disease may be in (clinical) remission, patients may still experience 
abdominal pain14 and fatigue, affecting social interaction and quality of life.15 An 
active lifestyle and a healthy diet can have a beneficial impact on fatigue, quality 
of life, and potentially even gastrointestinal symptoms.16

In addition to this, about 50% of adolescents with IBD experience psychological 
issues17, compared to about one third of the total population of Dutch adoles-
cents.18 IBD patients are more prone to exhibit symptoms of anxiety and depres-
sion, with approximately 4% developing an anxiety or depressive disorder19. 
These symptoms contribute to suboptimal therapeutic outcomes, increased mor-
bidity, and elevated mortality rates.20 It is postulated that there is a bidirectional 
relationship between IBD and psychological symptoms, which is known as the 
“brain-gut axis”. More specifically, the brain-gut axis posits that the presence of 
gut inflammation may have a negative effect on mental status, leading to anxiety 
and/or depression. Conversely, anxiety and/or depression may exacerbate intesti-
nal inflammation and possibly accelerate a relapse of IBD.21

All these physical and psychological factors, combined with the unpredictability 
of the disease, negatively affect the quality of life of patients with IBD.22 School 
performance can also be affected by the disease, due to lack of understanding 
from teachers, absenteeism because of symptoms, and time consuming hospital 
visits. Adolescent age, rather than disease-specific characteristics, appears to 
be a principal predictor of impaired school performance in patients with IBD. It 
is conceivable that the elevated risk of psychosocial issues in adolescents may 
contribute to this problem.23,24

Unexpected disease exacerbations, or flares, can lead to significant disruptions in 
the family life of the young IBD patient. During such episodes, caregivers may ex-
perience elevated levels of parental stress, indirectly contributing to a reduction 
in the quality of life of the pediatric patient with IBD.25 Furthermore, having a child 
with IBD can lead to substantial limitations in work and daily activities for caregiv-
ers. The provision of family support is therefore of paramount importance.26
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Adolescence
The term ‘adolescence’ is used to describe the natural transition between child-
hood and adulthood. The onset of adolescence is frequently accompanied by a 
series of hormonal fluctuations, collectively known as puberty. During the period 
of puberty, which typically starts between the ages of 9 and 12, with girls often 
entering puberty earlier than boys, numerous biological processes within the 
body undergo transformation under the influence of hormones. The typical physi-
cal features of adolescence include rapid growth in height, the development of 
gender characteristics and (in boys) changes in voice. However, there is also a wide 
range of social, behavioural and emotional changes that occur during this period. 
During this period, adolescents are compelled to establish their own identity 
and to navigate a multitude of social challenges. The final stage of becoming an 
independent and responsible adult, which can last until the early 20s, is often ac-
companied by changes in social roles and responsibilities. The formation of friend-
ships, romantic relationships, religious beliefs and family structures, in addition 
to the development of personal achievements and career plans, are significant 
aspects of this period of life. The cognitive changes that occur during this time 
enable young people to regulate their emotions and behaviour in a manner that 
is conducive to the pursuit of long-term goals. It is important to note that the ex-
perience of adolescence varies considerably from one individual to another, and 
there is no definitive age at which this phase of life comes to an end.27,28

Adolescence and IBD
The process of growing up is challenging enough, but it can be even more so when 
living with a chronic disease (see Figure 1). When a patient is diagnosed at a young 
age (before the age of 12), caregivers often take on the responsibility of manag-
ing the disease. However, as they grow older, patients need to develop the ability 
to act as independent and responsible adolescents or young adults in managing 
their condition. Exploring this new role can be enlightening, but also overwhelm-
ing and not always without pitfalls.28 For example, adherence to medications can 
be a challenge for adolescents and young adults with IBD, which can lead to un-
necessary exacerbations of the disease.29,30

The search for self-identity and the confrontation with caregivers can complicate 
this process and present challenges for both caregivers and adolescents. Caregiv-
ers are often fearful of losing the knowledge they have gained over the years, find 
it challenging to help their child to develop more autonomy, find communication 
with adolescents difficult and are fearful of disrupting established patterns of 
care.28
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Figure 1: Adolescent IBD patient with their challenges
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Transition from pediatric to adult healthcare in IBD patients.

Case study from daily practice as a pediatric IBD nurse specialist

Wednesday morning, quarter past 10, and I’m sitting in an empty consulting 
room. Once again, Mo hasn’t shown up for his appointment at the hospital.

Mo is almost 18 years old and has had Crohn’s disease since he was 15. When 
he was first diagnosed, he was really unwell. After a while, his illness calmed 
down and Mo passed his exams despite being absent from school a lot. He has 
a busy life with school, soccer, friends and a part-time job delivering pizzas.

Today, Mo is scheduled for his outpatient visits at the IBD Young Adult Clinic. 
The clinic sees adolescents with IBD from the age of 16 and gets them ready 
for the transfer to adult healthcare around the age of 18. The first time, when 
he was 16, Mo came with his parents, but he soon started coming alone be-
cause it was easier for him with his studies and his parents’ work schedules. 
However, for the past nine months, Mo hasn’t been attending at all. After a 
few phone calls, I was finally able to speak to him; Mo said he’ll definitely come 
to the next appointment because he is doing well overall, regularly forgets his 
medication and is wondering why all this is necessary.

On this Wednesday morning at quarter past 10, sitting in my empty consulting 
room, I wonder what will happen to Mo after his transfer to adult healthcare. 
Does he know enough about his condition to make treatment decisions? In 
adult care, patients are expected to be more independent, so does he have 
enough disease-related self- management skills to cope in adult care? How 
can we make sure Mo’s transition goes well? And what exactly is a successful 
transition?

The earliest articles about transition appeared in the 1980s. The quality of medical 
care was improving, and an increasing number of young people with chronic dis-
eases was reaching adulthood. The question was posed as to the optimal means 
of providing support to this patient group, given the specific challenges.31,32 A 
PubMed search reveals that the first article on transition care specifically for IBD 
patients was published in 2003.33 In this article, the similarities and differences 
between pediatric IBD and IBD in adult patients were described. Furthermore, the 
article delineated the difficulties encountered by young adult patients, including 
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adherence issues.33 Today, in 2024, hundreds of articles are published every year 
on healthcare transition, seeking to support patients with chronic illnesses during 
this period of change.

Terminology

Transition; A period (phase) of at least two years - both before and after 
the transfer of healthcare - during which a young person and their caregiv-
ers receive coordinated, structured care from medical and nursing special-
ists in pediatric -, and adult healthcare. 

Transfer; The moment of transfer to adult healthcare, usually around the 
age of 18 in the Netherlands.

IBD is a chronic condition that requires life-long meticulous and regulated treat-
ment in order to prevent complications and significant morbidity, including bowel 
obstruction, perforation, severe infections, and cancer. At some point in time, in 
the Netherlands around the age of 18, the adolescent or young adult patient will 
need to transfer to adult healthcare. This major change may lead to discontinuity 
of care, and increased risk that the young adult will not attend outpatient ap-
pointments. In the absence of disease monitoring, there is increased likelihood of 
non-adherence to medication, followed by a higher risk of disease exacerbation. 
This may then lead to progression to more severe disease or to disease complica-
tions, which may ultimately necessitate surgical intervention.34-36

In order to successfully navigate in the adult healthcare system, the young adult 
patient should possess the skills to independently manage their illness and life-
style and demonstrate the ability to respond effectively to challenges that may 
arise. In adult healthcare, patients are expected to engage in discourse during 
(live, online or telephone) consultations and to assume a participatory role in the 
care process. Figure 2, based on the Figure from the ECCO Topical Review34, il-
lustrates the development of skills that facilitate the transition to an independent 
and responsible adult patient.34

Knowledge of the disease and its treatment enable the young person to commu-
nicate effectively with healthcare professionals and to assume responsibility for 
managing their own condition. It is crucial to educate young adults about adult 
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topics such as the risks associated with alcohol, smoking, vaping, and drugs, but 
also about adult topics such as sexuality and pregnancy.34,37-40

The process of increasing independence and decreasing parental control is associ-
ated with the stages of adolescence. The course of adolescence is not uniform in 
all patients and can extend into the early 20s.27 This is why Figure 2 shows that 
the transition continues in adult care, meaning that the patient does not need 
to know everything and be completely self- managing (‘ready’) at the time of 
transfer. In fact, the development towards independence as a patient continues 
in adult healthcare. This also requires commitment and skills from the receiving 
adult healthcare provider.

Figure 2: overview transition process based on Topical review of the ECCO34

Figure 2: overview transi on process based on Topical review of the ECCO34
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1Terminology

Self-management aims to empower patients with long-term conditions to 
take control of their treatment.

Self-efficacy: a person’s belief in their capability to organize and execute 
the actions required to deal with prospective situations.

Knowledge: all the patient knows about his disease/treatment

The transition process is contingent upon optimal collaboration between health-
care providers from both sides of the care spectrum, necessitating a multidisci-
plinary approach. It is crucial that healthcare providers from both sides are aware 
of the differences between pediatric and adult care (see Table 1). These differ-
ences, combined with the pathway to independence and adulthood, represent 
the challenges faced by the young adult with IBD. The transition to adult care is 
frequently perceived as a natural progression towards independence and adult-
hood. However, this transition also gives rise to concerns.

Caregivers may express concerns regarding their child’s preparedness for this 
transition and the quality of healthcare they will receive. In addition to the change 
in the healthcare team from pediatric to adult, young adults may encounter chal-
lenges in adapting to variations in healthcare provision (Table 1).34,35,41
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Table 1: Differences between pediatric and adult healthcare in IBD.

Pediatric healthcare Adult healthcare

Specific focus on •	 growth, development, school, 
nutrition

•	 cancer surveillance, fertility, 
pregnancy, new drug treatment 
options (biologicals, small 
molecules)

Healthcare 
provision general

•	 holistic
•	 combination/coordination of 

appointments with other specialists 
involved in the field.

•	 often small population of IBD patients 
(up to 250 patients)

•	 often standard psychological support

•	 focused on IBD, not 
multidisciplinary.

•	 often large population of IBD 
patients (up to thousands of 
patients)

Outpatient 
appointments

•	 regular, every three months with 
blood sampling in hospital

•	 missed appointments will be 
contacted and rescheduled.

•	 telephone contact/appointments via 
caregivers

•	 trend to do appointments 
once or at most twice a year 
or only on demand (in case of 
increased symptoms) or using 
telemonitoring.

•	 a missed appointment is the 
patient's responsibility.

•	 telephone contact via thepatient

Procedures •	 endoscopy standard under anesthesia 
or deep sedation with propofol

•	 if necessary, bowel preparation in 
hospital

•	 if necessary, lidocaine patch for 
injections or blood collection

•	 support by pedagogical care in case of 
fear of needles, for example.

•	 endoscopy under midazolam, 
(deep sedation only if explicitly 
requested).

•	 bowel preparation always at home
•	 no support during interventions 

for injection or blood collection

Hospitalization •	 one caregiver is allowed in the room 
24 hours a day.

•	 all consultations are conducted in the 
presence of caregiver(s)

•	 all-day visiting possible
•	 all kinds of activities are often 

organized

•	 consultations are often done after 
the rounds, i.e., outside visiting 
hours.

•	 visitors (including caregivers) only 
during visiting hours

Infusion therapy 
at day clinic

•	 often a small room
•	 separate room for venous canula 

insertion
•	 Distraction with games/computer 

games and wide choice of food and 
drink

•	 Caregivers must be present

•	 often large rooms
•	 for venous canula insertion on the 

chair in infusion room
•	 staffing is tightly planned
•	 Caregivers are usually not allowed
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To optimize the transition from pediatric to adult healthcare and minimize the risk 
of complications, a structured transition program is recommended to prepare pa-
tients and their caregivers for the actual transfer. During this program, which 
should be started in a timely manner, attention should be paid to the above-men-
tioned skills of increasing knowledge and independence regarding the illness, as 
well as to the differences in care. Caregivers should be taught how to support 
their child in the care process in a different way; more alongside the young adults 
rather than holding control over the care.42,43

The Dutch Quality Standard ‘Young people in Transition from pediatric to adult 
healthcare’, based on the NICE guidelines44, describes a number of core interven-
tions during structured transition:45

-	 Appointing a transition coordinator,
-	 Making an Individual Transition Plan together with the Adolescent and Young 

Adult (AYA)
-	 Organizing a warm handover of healthcare (with both teams, patient and care-

givers present) around the age of 18,
-	 Comprehensive consultation for extended introductions the 1st year of adult 

healthcare.
The implementation of a structured transition program in IBD has been shown to 
improve self-management skills, disease knowledge, satisfaction and quality of 
life in adolescents34,35,46-48 At the moment, costs of transitional care are not reim-
bursed, and the provision of transitional care depends on the affinity of health-
care providers in both pediatric and adult healthcare. As a result, care still varies 
greatly between departments and hospitals. If it can be shown that a particular 
program leads to a more successful outcome of transition, this could eventu-
ally lead to reimbursement by health insurers and more consistency in transition 
care.35,49

However, there is no single preferred transition model. This is partly because there 
is no clear definition of transition success or scoring system to measure transition 
success in IBD patients. The absence of a scoring system hinders accurate assess-
ment of existing tools and transition programs. Studies evaluating the success of 
transition intervention programs often rely on unvalidated or qualitative instru-
ments based on patient experience or satisfaction. Therefore, there is a need for 
a validated scoring system for transition success.50,51
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Aim and Outline of this thesis.

The focus of this thesis is on how healthcare providers can best guide adolescent 
and young adult IBD patients during the transition period to adult healthcare. The 
objective was to optimize the tools used for monitoring of skills building during 
transition (Part A), and to establish a valid method to measure success (or effec-
tiveness) of the transition process (Part B).

Part A: Developing tools to support the transition process.

Chapter 2 describes the development and validation of an open-ended question-
naire to measure and monitor knowledge about IBD during the transition process, 
the Rotterdam Transition Test.
Chapter 3 provides the translation and validation with reference scores for IBD 
patients of the Dutch version of the self-management tool Transition Readiness 
Assessment Questionnaire; TRAQ-NL.
In Chapter 4 we describe the implementation of Patient Reported Outcome Mea-
sures (PROMs) in routine healthcare at the outpatient IBD clinic, as well as assess 
its feasibility.

Part B: The quest of making success of transition measurable.

In Chapter 5, we explore the relationship between self-efficacy and transition 
outcomes with a composite score to measure transition success.
In Chapter 6, we have taken the first step in the development of a tool to measure 
transition success. Through a multinational Delphi study, a large panel of experts 
and patients were asked to identify outcomes that reflect successful transition.
Chapter 7 describes the development and validation of the Transition Success 
Score (TSS) and shows the results of a prospective, national multicentre study on 
the outcome of transition.
Chapter 8 discusses the main findings of this thesis and provides recommenda-
tions for clinical practice and future research.
Chapter 9 summarizes our findings as described in this thesis in English and Dutch.
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ABSTRACT 

Objectives
Disease knowledge is important in adolescents with inflammatory bowel disease 
(IBD) transitioning to adult care. We developed an IBD-specific knowledge ques-
tionnaire, the Rotterdam Transition Test (RTT), and aimed to validate this tool.

Methods
This is a prospective longitudinal validation study. The RTT has 25 open questions 
on IBD, medication, lifestyle and transition to adult care. A scoring model was 
developed, and inter-rater agreement was assessed. Using a Rasch model, we de-
termined the difficulty and performance of the questions. Cronbach’s alpha was 
used to demonstrate reliability. Patient factors (age, disease, education, medica-
tion use, illness acceptance and independence) were correlated to RTT score.

Results
A total of 207 RTTs were evaluated in 111 adolescent IBD patients. The scoring 
model showed a kappa score of > 0.61 for all questions. Reliability with Cronbach’s 
alpha was good (0.81). Mean total result of the RTT was 58% (girls) and 55% (boys) 
of maximal score. 

The RTT discriminated well between the different levels of knowledge. Knowledge 
scores increased in patients who did repeated RTTs during the transition period. 
Male sex, low educational level, disease acceptance issues and dependence on 
parents associated with a significantly lower total RTT score. Prednisone use 
within three months and treatment without biologics associated with significantly 
higher RTT scores. Disease activity was not a significant factor.

Conclusion
The Rotterdam Transition Test is a reliable and valid tool to assess IBD knowledge. 
The RTT can be used to detect and discuss knowledge gaps in adolescents with 
IBD transitioning to adult healthcare. 
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INTRODUCTION 

In 15 to 25% of patients, Inflammatory Bowel Disease (IBD) has its onset during 
late childhood or adolescence. (1, 2) Compared to adult-onset, paediatric-onset 
IBD patients often have more extensive disease with a more severe disease course. 
(2) The care provided in the paediatric setting is different from that in adult IBD 
healthcare. (2, 3) In general, paediatric healthcare is family-centred, multidis-
ciplinary and more holistic, with an important role for the parents and focus on 
growth and development. (3, 4) Adult care tends to be patient-centred, focuses 
more on cancer surveillance, sexual function and pregnancy, while patients are 
expected to be autonomous and independent. (2, 3, 5)

Despite these differences, all adolescent patients need to undergo transfer to 
adult care, usually around 18 years. “Transfer” is defined as a moment in time, 
when handover of care to the adult health-care team is done, and should be 
considered part of [and not necessarily the end of] transition.(6) Absence of or 
insufficient quality of transitional care may have serious negative consequences, 
such as non-adherence, non-attendance to clinic visits, more hospitalization and 
higher surgery rates. (3, 7, 8) “Transition” is defined as a period of time when 
the purposeful, planned movement of adolescents with chronic medical condi-
tions into adult-orientated health-care systems is organised.(9) And is advised to 
prepare patients and parents for the actual transfer. (3, 10, 11) Our adolescent 
IBD patients aged 16-18 years are routinely managed by a multidisciplinary 
team in the transition clinic as described by Sattoe et al (12). Besides disease 
management, the focus is mainly on preparing the adolescent for adult care by 
increasing self-management skills and disease knowledge. (13) An international 
Delphi study involving IBD nurses and doctors in paediatric and adult care and 
as well as patients was carried out to identify outcome factors that represent a 
successful transition, with decision-making regarding IBD as the most important 
factor. (14) In order to be able to make decisions, a certain degree of knowledge 
is required. Adolescents however have been reported to have little knowledge of 
their disease. (3, 13, 15, 16) In order to measure and monitor disease knowledge, 
we developed a questionnaire: the Rotterdam Transition Test (RTT). In contrast 
to other questionnaires (13, 15, 17, 18) , the RTT has no multiple choice, but only 
open questions. The purpose of this study was to develop and validate the RTT in 
adolescent IBD patients. 
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MATERIALS AND METHODS

The study was a single-centre, longitudinal, prospective validation study that was 
divided into three phases: questionnaire development, questionnaire testing and 
performance assessment. The Research Ethics Review Board of the Erasmus MC 
approved this study. Patients were asked for written informed consent before 
recruitment into the study.

For this cohort study we followed the STROBE statement methodology.

Development of the Rotterdam Transition Test
This phase of the study had several stages: item generation, item reduction, pre-
testing, reformulation of questions and development of a scoring model (Figure 1). 

Stage 1: item generation
The first steps in the RTT development were taken in 2011. The initial RTT was 
developed and used as an instrument to test IBD knowledge and self-manage-
ment in our transition clinic, in order to determine in what areas the patients’  
knowledge and self-management skills were deficient and needed improvement. 
The questions were generated from the available literature (4, 16, 19-22) and the 
opinion of an expert in transitional care and a panel of IBD specialists (two pae-
diatric gastroenterologists, one adult gastroenterologist, a PhD student and two 
IBD nurses). The first version of the test consisted of 27 open-ended questions on 
knowledge, 11 multiple choice and two visual analogue scale (VAS) questions on 
self-management. 

Stage 2: Item reduction, pretesting and reformulating questions
A pilot study was conducted in 54 adolescents visiting the IBD transition clinic. 
With their feedback on the time investment, we shortened the questionnaire by 
removing multiple choice questions about self-management, thus focusing only 
on disease knowledge. Review by the expert panel resulted in minor textual 
changes.

After linguistic review and corrections (made by an educational scientist), the 
questionnaire was again piloted in 20 adolescents during their transition clinic 
visits. Patients were interviewed after completing the questionnaire to identify 
areas of difficulty. To rule out misinterpretation, incorrectly answered questions 
were reviewed together with the patients. Patient feedback resulted in elimina-
tion of two questions (about pregnancy and childbirth) for the male patients. 
Another suggestion of the patients was to show (per question) how many answer 
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K range: Kappa range, RTT: Rotterdam Transition Test, VAS: visual analogue scale

Figure 1: Study overview 
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items should be provided in order to get a maximum score. This testing-retesting 
process resulted in a final version of the RTT, consisting of 27 open-ended ques-
tions for girls and 25 open-ended questions for boys. For a listing of question 
subjects, see Table 1. 

Table 1: Overview of the Rotterdam Transition Test, total patients n= 207

Question Subject of question Number (%) of patients with correct responses

1a VAS independence (n=200) Median 80 IQR: 20 (70-90)

1b Name of disease 202 (97%)

2 Location of IBD 156 (75%)

3 Symptoms of disease 203 (98%)

4 Abbreviation IBD 71 (34%)

5a Exacerbation of disease 149 (72%)

5b Symptoms of disease exacerbation 168 (81%)

6 Long-term consequences of disease 46 (22%)

7 Alcohol and IBD 15 (7%)

8 Smoking and IBD 41 (20%)

9 Drugs and IBD 13 (6%)

10 Fertility and IBD 29 (14%)

11 Pregnancy and IBD (only for girls; n= 77) 14 (7%)

12 Childbirth and IBD (only for girls; n= 77) 4 (2%)

13 Heredity 61 (30%)

14 Diagnostic procedures for diagnosing IBD 172 (83%)

15 Diagnostic procedures for assessing disease exacerbation IBD 42 (20%)

16 Reasons for performing endoscopy in paediatric care 31 (15%)

17 Reasons for performing endoscopy in adult care 19 (9%)

18 Transition 70 (34%)

19 Adult team 74 (36%)

20a Differences between paediatric and adult care 7 (3%)

20b VAS transfer readiness (n= 195) Median 75 IQR: 40 (55-95)

21 Name of medication 174 (84%)

22 Dosage of medication 140 (67%)

23 Maintenance therapy 130 (63%)

24 Medication to induce remission (at exacerbation) 83 (40%)

25 Side effects of medication 56 (27%)

26 Other treatments (diet, surgery, etc.) 24 (12%)

IBD: inflammatory bowel disease, IQR: interquartile range, RTT: Rotterdam Transition Test, VAS: visual 
analogue scale (range 0–100).
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Development of a Scoring Model
As the RTT has only open questions, a scoring model had to be made to quantita-
tively score responses to questions. The types of responses in the scoring model 
were formulated by the expert panel, with support of the available literature.

A four-stage point system was used for each response: one point for false re-
sponse / I don’t know; two points for a not entirely wrong answer; three points 
for an almost right but not completely correct answer; and four points for a com-
pletely correct answer. In general, when in doubt how to score one of the answers, 
it was decided to round up to a more positive score. If there was no response, it 
was assumed that the adolescent did not know the answer. For girls, the RTT (27 
questions, score ranging from 1-4 points) score ranged from 27-108 points, and 
for boys (25 questions), RTT score ranged from 25-100 points.

Kappa (K) was used to assess the inter-rater reliability of the scoring model. We 
aimed for questions that showed substantial agreement (K > 0.61) to almost 
perfect agreement (K > 0.81). In each round of testing, twenty RTTs were inde-
pendently assessed by three different assessors. After four rounds, substantial or 
almost perfect agreement was reached on all 27 questions. (Figure 1). 

Testing of the Rotterdam Transition Test

Validity testing
In 2016 to 2018, all patients visiting the IBD transition clinic were asked to fill in 
the RTT yearly during their transition process (maximal four time points: age 16, 
17, at the last transition clinic visit (around 18) and one year after transfer to adult 
care). The RTT was sent by a secure online survey program (Lime Survey version 
3.1.1, LimeSurvey GmbH, Hamburg, Germany). Questionnaires obtained during 
the second round of pretesting (Figure 1) were also included in this analysis as the 
questionnaire then used was essentially identical to the final version.

A Rasch analysis was used to analyse characteristics of the questions and to ascer-
tain whether any questions needed further adjustment, as well as to assess the 
capacity of the questions to discriminate between different levels of knowledge.
(23) Rasch analysis resulted in a standardized knowledge score per patient, rang-
ing from 0 to 1. The minimum value 0 corresponded to no knowledge level, 0.5 to 
average knowledge level, 1 to excellent knowledge level.
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As an external criterion for IBD-related knowledge was not available, the validity 
of the RTT was assessed using a number of constructs (Table 2), which were hy-
potheses regarding relations between the RTT knowledge scores from the Rasch 
analysis and presumed surrogate markers of IBD-related knowledge. (7, 8, 10, 17) 
The information required for the hypotheses was obtained by additional ques-
tions about disease acceptance, dependence on parents and VAS (0-100) about 
transfer readiness and self-management.

Table 2: Hypothetical constructs and assessment of validity and discriminatory ability of the RTT 

Construct Statistic

Association of total RTT scores of patients with IBD with specific 
variables:

Scores should correlate positively with patient age
Scores should correlate positively with disease duration
Scores should not differ between CD and UC patients 
Females often score better in questionnaires than males
Patients with lower educational levels score lower than those 
with higher educational levels
Scores should correlate positively with repeated RTT 
administration
Scores should correlate positively with higher VAS self-
management
Scores should correlate positively with higher VAS transfer 
readiness
Patients who were without parents for more than two nights 
should score higher (independency score)
Patients who accepted having IBD should score higher

Pearson correlation coefficient
Pearson correlation coefficient
ANOVA
t test
Post-hoc Tukey test
 
Rasch model
 
Spearman correlation 
coefficient
Spearman correlation 
coefficient 
t test
 
t test

ANOVA; analysis of variance, CD; Crohn disease, IBD; inflammatory bowel disease, RTT; Rotterdam 
Transition Test, UC; ulcerative colitis, VAS; visual analogue scale

Reliability testing
The internal consistency of the questionnaire was assessed using Cronbach’s al-
pha, which is an indicator of the extent to which different items on a scale assess 
a single entity.

Rotterdam Transition Test responses of the adolescents with IBD
We further dichotomised answers as “incorrect” when the answer scored 1-2 
points, and “correct” in case of 3-4 points. To analyse the adolescents’ RTT re-
sponses we calculated percentage of correct answers versus incorrect answers. 
Clinical disease activity at time of RTT was determined by the Pediatric Ulcerative 
Colitis Activity Index (PUCAI) and the Pediatric Crohn’s Disease Activity Index 
(PCDAI), with values >10 defined as active disease. Exacerbation in the last year 
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was noted if there were medication changes based on increased symptoms or 
presence of endoscopic disease activity.

Statistical Analysis
All statistical analyses were performed using SPSS for Windows, version 25 
(IBM SPSS Statistics for Windows, Armonk, NY, USA). Results were considered 
significant if p <0.05. Associations between RTT knowledge scores as extracted 
from the Rasch model and a number of independent variables were evaluated in 
bivariate or multivariate analyses. Most multivariate answers were categorized. 
Independent variables were the same as the hypothetical constructs are listed 
in Table 2. In addition, t-tests, Pearson’s and Spearman’s correlation coefficients 
were used for comparisons using dichotomous, continuous and discontinuous 
independent variables, respectively. To investigate whether the education level 
was associated with the RTT score we performed an analysis of variance. RTT was 
considered the dependent variable, and the education level the categorical pre-
dictor, with categories, low, medium and high. The Rasch model was also used 
to study the characteristics of the questions. Cronbach’s alpha test was used to 
analyse the reliability of overall knowledge as assessed by the RTT. As questions 
about pregnancy and childbirth were intended for girls only, we did not include 
these in this validation.

If an item is missed, it will not be included in the analyses and will be reflected for 
the specific analysis in the reduction of participants (n).

RESULTS 

Testing of the Rotterdam Transition Test 

Rotterdam Transition Test Validity
For validity assessment, we collected 207 RTTs from 111 adolescent patients 
(response rate 89%) with median age at diagnoses of 14.08 yrs (IQR 2.65 (range 
2.8-17.6)), 63% being male and 59% having CD. Table 3 lists demographics at the 
time of RTT. 110 RTTs (53.1%) were filled in for the first time and almost all RTTs 
(201; 97.1%) were taken before transfer .
We found significant positive correlations of RTT knowledge scores from the Rash 
model (ranging from 0 and 1) with the following hypothetical constructs (as pre-
sented in Table 2): age (Pearson’s correlation coefficient 0.42, p <0.001), higher 
VAS of self-management (Spearman’s correlation coefficient 0.22, p=0.002), trans-
fer readiness (Spearman’s correlation coefficient 0.20, p=0.006), being without 
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parents for more than two days (0.59 ±0.16 vs 0.44 ±0.18, p <0.001) and accepting 
the disease (0.58 ±0.17 vs 0.52 ±0.16, p=0.05). Female patients scored significantly 
higher although there was a relatively large spread in the two groups (0.62 ±0.14 
vs 0.53 ±0.17, p <0.001). Adolescents with a low educational level scored sig-
nificantly lower than adolescents with medium (p = 0.029) and higher (p= 0.002) 
educational levels.

The Rasch model showed that RTT discriminated well between different levels of 
knowledge (results ranging from 0.14 to 0.96), with best discrimination between 
low (0.25) and high (0.75) levels of knowledge. This implies that total RTT score 
(the total score of the answers given by correction model) showed what adoles-
cents knew. Discrimination was poorer at lower knowledge levels, from low (0.25 

Table 3: Demographics of IBD patients at the moment of completing the Rotterdam Transition Test 

(n=207)

N. (%) or Median

Age (years) Range
Median; IQR

15.34-19.97
17.14; 1.37 (16.5-17.8)

Disease duration (years) Range
Median; IQR

0.18-13.97
3.07; 3 
(1.6-4.6)

RTT completed before/after 
transfer

Before transfer
After transfer

201 (97.1%)
6 (2.9%)

Number of times that RTT was 
completed by study subject

Once
2 times
3 times
4 times

110 (53.1%)
70 (33.8%)
26 (12.6%)
1 (0.5%)

Educational level Low (lower secondary)
Medium (upper secondary)
High (pre-university)

110 (53.1%)
62 (30%)
36 (16.9%)

Disease activity Remission 148 (71,5%)

Current medication use Aminosalicylates
Immunomodulators 
Biologics
Corticosteroids
Topical treatment
No medication

64 (30.9%)
114 (55.1%)
75 (36.2%)
20 (9.7%)
10 (4.8%)
18 (8.7%)

Steroids use 3 months before RTT Yes 30 (14.5%)

Surgical during disease 
(peri-anal or bowel resection)

Yes 35 (16.9%)

Relapses in preceding year None
1 relapse
More than 1 relapse

107 (51.7%)
87 (42%)
13 (6.3%)

IQR; interquartile range, RTT; Rotterdam Transition Test
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SDS) to very low scores (0 SDS). In other words, if adolescents knew just a little bit, 
total RTT score did not distinguish them from adolescents who knew nothing at 
all (see Supplemental Figure 1). 

Certain questions discriminated better between the different levels of knowledge. 
The response to questions about disease exacerbation were associated with low 
levels of knowledge (0.25 and 0.5); i.e., if a patient answered these incorrectly, 
total RTT score was low. On the other hand, response to questions about reasons 
for endoscopy in adult care and the differences between the two care systems 
gave more information about high levels of knowledge; if a patients answered 
these correctly, total RTT score was high (data not shown).

Questions that provided little information on differences between levels of 
knowledge were questions about smoking, alcohol, drugs and heredity. 

We also evaluated changes over time in the knowledge levels of patients who took 
the questionnaire at two points in time, during their transition process. Figure 2 
showed an improvement in knowledge levels, that became smaller for patients 
who did well on the RTT the first time.

Reliability of the total Rotterdam Transition Test score 
The internal consistency was measured using Cronbach’s alpha. The reliability of 
the total RTT was good with a Cronbach’s alpha of 0.81. 

Responses of the Adolescents With IBD on the Rotterdam Transition Test
Scoring the RTT took on average 5 to 10 minutes per patient. Mean total RTT re-
sult for girls was 63 (range 39-95 ±11.1; 58% of maximal score (108)) and 55 (range 
30-78 ± 10.4; 55% of maximal score (100)) for boys (p =<0.001). 

The bivariate analysis, based on the knowledge score of the Rasch model, shows 
that adolescents who used corticosteroids in the past three months scored 
significantly better on the total RTT (results ranging from 0-1) (steroids (n=30); 
0.64 ± 0.12 SDS vs no steroids (n=177); 0.55 ±0.17 SDS , p=0.001). Similarly, but 
not significant, adolescents who had a disease exacerbation in the prior year 
seemed to have more knowledge (exacerbation (n=100) 0.58 ±0.17SDS vs no 
exacerbation (n=107) 0.55 ±0.17SDS, p=0.25). This was also true for disease activ-
ity at the time of the RTT (remission (n= 148) 0.56 ± 0.16SDS vs disease activity 
(n=59) 0.57 ±0.18SDS, p=0.77). Adolescents who took biologics (anti-TNF medica-
tion, vedolizumab) at the time of RTT scored lower (biologics use (n=75) 0.53 ± 
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0.19SDS) compared to patients not using biologics ((n= 132) 0.58 ± 0.15SDS, p= 
0.035), reflecting less knowledge.

Table 1 shows correct responses of the adolescents on each question of the RTT. 

DISCUSSION 

In this prospective, longitudinal study we demonstrated that the Rotterdam 
Transition Test, the first completely open IBD-knowledge questionnaire, is valid 
and reliable to detect gaps in knowledge in adolescents with IBD, transferring 
to adult care. The RTT has only open questions, drawing on various levels of 
knowledge, discriminating better in the higher knowledge levels. As it assesses 
the knowledge in adolescents, it enables health care providers to see clearly 
on what issues adolescents need to improve their knowledge. The RTT is a 
reliable questionnaire given its high Cronbach’s alpha (0.81). The scoring model 
proved to be usable and reliable, with a Fleiss Kappa of substantial or almost 

Figure 2: Relationship between knowledge level over time.

The x-axis denotes the knowledge level in the first assessment, and the y-axis the same level after the 

second assessment. The dashed lines denotes no improvement over time. The solid line is the regression 

line between the 2 assessments.
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perfect agreement on all 27 questions. Major strengths of our study are its rigid 
methodology, as well as its prospective and longitudinal design that enabled both 
complete validation and preliminary testing in a large group of adolescent IBD 
patients.

Female sex, older age, higher educational level, better disease acceptance and 
level of independence from parents are significant factors contributing to higher 
RTT scores. These factors are logically explainable, but not all comparable to 
other IBD knowledge questionnaires. We found no association between levels 
of knowledge and time since diagnosis, which was also shown using other IBD 
knowledge tools (10, 15, 17, 18, 24-28), while in adult asthma and diabetes 
disease knowledge was reported to improve with disease duration. (29, 30) One 
explanation may be that core information is obtained shortly after diagnosis, while 
little new information is obtained subsequently or forgotten over time. Moreover, 
if there is little burden of disease, patients may have less interest in the disease, 
with knowledge decreasing over time. As repeating the RTT in one year’s time 
shows significantly higher scores, particularly if there was a prior low knowledge 
level, it may be important to keep repeating important disease information to 
maintain patients’ level of knowledge. (27) Adolescents taking prednisone in the 
last 3 months before the RTT had significantly higher knowledge scores, a finding 
that we think is clinically significant as knowledge of disease understandably 
increases during or shortly after a disease exacerbation. Our finding that 
adolescents scored better without a biological treatment is less evident and with 
the small difference in RTT score (0.53 vs 0.58), we are unsure about the clinical 
significance here. Further research in a larger cohort should provide more clarity 
on this.

As the RTT is the first completely open questionnaire for assessing knowledge in 
adolescents with IBD, there is no comparison questionnaire. If we compare the 
RTT questions with the open questions of MY IBD Passport (15), we see a smaller 
difference in percentage of adolescents correctly answering questions about 
diagnosis (97.2% vs 78.2%) and medication (84.1% vs 76.9%). Compared with 
multiple-choice questionnaires. Compared to multiple-choice questionnaires (IBD-
yourself (13) and IBD-KID (17)), the open questions in the RTT seem more difficult 
to answer correctly: a set of questions about transition, such as ‘‘I know who my 
doctor will be in the adult team’’, ‘‘I can easily identify the differences between 
pediatric and adult IBD care’’ and ‘‘I know the reason why there is a transition 
clinic’’ were answered correctly by 73% of patients in the IBD-yourself, while simi-
lar, open questions in the RTT revealed that only 36% actually knew the names 
of the adult team, 3.4% were able to list the differences and 33.8% could explain 
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the meaning of transition. As both questionnaires test knowledge, this may sug-
gest that, with multiple-choice questions, adolescents have the opportunity to 
hazard a guess, but that knowledge gaps are more easily detected with an open 
questionnaire such as the RTT. Moreover, open questions and answers given (or 
left open) enable healthcare providers to provide personalized education during 
transitional care.

Our study does have a number of limitations. Compared to a multiple-choice 
questionnaire, completing an open questionnaire such as the RTT takes more time: 
around 30 minutes. This is quite a challenge for busy adolescents, especially for 
those who do not wish to be aware of their disease. Our first analyses (Cronbach 
alpha and the Rasch analysis) did not yield any questions that did not contribute 
to a distinction in high and low knowledge levels. In the future, when the RTT is 
evaluated in a greater cohort, we will again test whether the questionnaire can 
be shortened without affecting completeness. Also, using the scoring model to 
check and score the open answers of the RTT takes more time than just counting 
correct multiple choice answers. In our hands, it took 5 to 10minutes to rank the 
responses for a test. When using the RTT is in daily practice, however, the open 
answers gives immediate insight into what the adolescent does and does not 
know about his/her disease. Another limitation about the open questionnaire is 
the well-known fact that school-aged adolescents may give (partially) incorrect 
answers while indeed knowing the right answer (31). For this reason we chose to 
“round up” scores when unsure, and to give our patients the “benefit of the doubt” 
whenever we could. The intent of the RTT also to target education to what is not 
known will not be affected by this, as partly incorrect answers to the questions 
are clearly visible to the healthcare provider. For targeting education in daily 
practice, knowing the total score is not important. And when we do use the total 
score, as in outcome research, we feel that after rounding up, patients still scoring 
low are the real targets for extra help. Furthermore, when asked for feedback on 
this open questionnaire related to knowledge, some of our adolescent patients 
felt like being tested or evaluated, as associated with school exams. Another 
limitation is that this was a single-centre study and that, hence, disease-related 
knowledge may have been related to the individual care received by patients. This 
may limit the generalizability of our findings. In our clinic, however, adolescents 
with IBD receive transitional care from a multidisciplinary team of IBD physicians 
and nurses, and patients did not have a fixed healthcare provider. In other words, 
there may have been variations in educational strategies applied by the IBD 
transition team members.
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In conclusion, the RTT is a reliable and valid questionnaire with a good scoring 
model, to be used in the adolescent clinic to detect knowledge gaps in adoles-
cents with IBD. This tool can identify low-scoring patients, who may be at risk for 
dropping out of the healthcare system after transfer to adult care. RTT results 
will guide transition teams as to what issues they should discuss with their ado-
lescent IBD patients. The RTT can also be used to assess changes in knowledge 
over time. The overall results of testing showed a RTT score of 58% and 55% (of 
maximal score) in girls and boys, respectively. We plan to further validate the RTT 
in a multicentre cohort of adolescent IBD patients. As a next step, we aim also to 
investigate whether the RTT score has predictive value for transition readiness 
and outcome of transition. Meanwhile, by focusing on low scoring patients, who 
need the most help to become self-managing adults, we can improve the quality 
of care delivered to this vulnerable patient population.
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Supplementary Figure 1

Rasch analysis showing relation between level of knowledge 

(X-axis, ranging from 0 (no knowledge) till 1 (perfect knowledge)) and information value (Y-axis)
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ABSTRACT

Objectives
Transition readiness can predict a successful transition from paediatric to adult 
care. This study aimed to validate and develop age-dependent reference scores 
for the (Dutch version of) Transition Readiness Assessment Questionnaire (TRAQ), 
in adolescents and young adults (AYA) with inflammatory bowel disease (IBD). 

Methods
TRAQ has 20 items (score 1-5) distributed over five domains (total sum score 100) 
and is completed by AYA. Following the COSMIN methodology, we conducted the 
translation, back-to back translation, pretesting, and validation of the final TRAQ-
NL questionnaire. We used a RASCH model for structural validation, hypothesis 
testing for construct validity, and Cronbach’s alpha to demonstrate reliability. 
Reference scores were calculated using percentiles.

Results
250 TRAQ questionnaires were evaluated in 136 AYA with IBD (56% Crohn’s  
disease, 58% male, median age 17.5 years (range 15.7-20.4)).

The overall mean item score was 3.87 (range 1.45-5). With good reliability 
(Cronbach’s alpha 0.87), TRAQ-NL discriminated well between knowledge levels, 
especially in the lower levels. Transition readiness was defined as low, moderate, 
adequate, or excellent in patients with TRAQ percentile scores <25th (< 3.375 
mean item score), 25th-50th (3.375 - 3.9), 50th-90th (3.91- 4.7) or >90th (>4.7). 
Younger patients, concomitant illness, fewer visits to the transition clinic, and 
parental dependence were associated with significantly lower TRAQ scores. 

Conclusion
TRAQ(-NL) is reliable and valid, with age-dependent percentile scores to identify 
(in)adequate transfer readiness. TRAQ can now be more easily used as a patient-
reported outcome measure to monitor transition readiness longitudinally in 
routine care for adolescent and young adult IBD patients.
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INTRODUCTION 

Most pediatric IBD patients present during adolescence(1). During this period, in 
most European countries, the transition to adult health care is organized around 
the age of 18. Pediatric healthcare tends to be more family-centered, holistic, 
supportive, and focused on growth and development, with an important role 
for parents, while adult healthcare is patient-centred, focused on new biological 
treatments, cancer surveillance and reproductive health. Most importantly, pa-
tients transitioning to adult health care are suddenly expected to be self-reliant 
and self-managed (2-5). To ensure that these changes are not so “sudden”, it is 
essential that adolescents are offered a structured transition program (2, 5). 
Transition is defined as a period during which the purposeful, planned movement 
of adolescents with chronic medical conditions into adult-oriented healthcare sys-
tems is organised (6). Adequate preparation on disease relevant knowledge, help 
in development of self-management skills and coaching of parents to gradually 
loosen their grip are issues that make a patient more transfer ready, so they are at 
less risk of adverse health outcomes (2, 7-10). 

A commonly used patient-reported outcome measure (PROM) during transition 
is the Transition Readiness Assessment Questionnaire (TRAQ-20), a generic ques-
tionnaire (3, 11-18). TRAQ has good internal reliability and has been validated 
in AYA with various chronic diseases (19), but not in IBD. Although TRAQ scores 
are likely to increase with age, it would be helpful to have age-dependent refer-
ence values and cut-off scores that can guide the transition process in individual 
patients. TRAQ has been translated into several languages (20-23), but not into 
Dutch. With all this in mind, our research goal was to translate and validate TRAQ 
(TRAQ-NL) and facilitate its use in clinical care by providing age-dependent refer-
ence scores specifically for IBD.
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MATERIALS AND METHODS 

The study was a single-centre, longitudinal, prospective validation study that fol-
lowed the COSMIN methodology(24): translation with back-to-back translation, 
pre-testing, performance assessment and development of baseline scores.

The Research Ethics Review Board of Erasmus MC approved this study (MEC-2017-
459). Patients were asked for written informed consent for recruitment into the 
study.

Transition Readiness Assessment Questionnaire (TRAQ)
TRAQ is divided into five domains: Managing medication (four questions about 
prescriptions and how to take the medication); Appointments Keeping (seven 
questions about making an appointment, calling the hospital with questions, 
checking the results and insurances); Tracking health issues (four questions about 
medical history form, making a list of questions and financial help); Talking to 
providers (two questions about conversation with health care providers); and 
Managing daily activities (three questions about doing household chores). Each 
question is rated on a 5-point Likert scale, ranging from score 1 (“No, I don’t know 
how”) to score 5 (“Yes, I always do this when necessary”), with higher scores 
indicating better readiness for transition.

Translation of the TRAQ
The TRAQ was translated into Dutch after a cross-cultural adaptation process 
(25). Figure 1 shows the overview of the stages of development and the changes 
that were made. Based on cultural differences, question 9 from the original TRAQ 
(19); “Will you apply for health insurance if you lose your current coverage?” was 
changed to “When you turn 18, there will be changes regarding your health insur-
ance; Do you know how to arrange health insurance as an adult?”. 

The final version of the TRAQ-NL has 20 questions with a 5-point Likert scale 
(identical to the original TRAQ version) (19). 

IBD transition clinic
In the Netherlands, youngsters with a chronic disease are transferred from 
pediatric to adult care around the age of 18. Transitional care is organised 
depending on the local situation of the healthcare providers of both departments 
(pediatric and adult). In our academic hospital, where the pediatric and adult 
hospital are under one roof, we see all IBD patients aged 16-18 years for their 
regular appointments at the IBD outpatient transition clinic, located in the adult 
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gastroenterology department. In addition to providing regular medical care by 
the pediatric team, the transition clinic aims to guide adolescents in developing 
self-management skills, while parents receive assistance in gradually releasing 
their grip. The adult IBD team gets to know their future patients through a 
multidisciplinary meeting prior to each (biweekly) clinic, and an introductory 
meeting around age 17. Around age 18, both the paediatric and adult IBD teams 
meet with the patient and parents for a warm transfer of care. About 75% of our 
IBD patients are transferred within our academic hospital. The remaining 25% are 
referred to a hospital closer to home or near the school or university the patients 
chooses to go to. For these patients, a detailed transfer letter is made (with a 
copy sent to the patient). As of today (but not yet during the time of this study), a 
warm handover of care is organised as a web consultation where the pediatric IBD 
nurse specialist (in our clinic) and IBD nurse in adult care (in the receiving hospital) 
join virtually to meet with the patient and parents.

Testing of the TRAQ

Pretesting TRAQ-NL
The final stage in translation process (25) was pre-testing of TRAQ-NL.

30 IBD patients, who visited the IBD transition clinic, completed TRAQ-NL. The 
time to complete the TRAQ was about 5 minutes. The AYAs were then interviewed 
whether the questions and answer options were clear. Some questions and 
answer options required textual adjustments (see Figure 1).

Validity testing
In 2016-2020, all patients attending the IBD transition clinic were asked to com-
plete the TRAQ annually during the years of their transition process (up to four 
time points: age 16, 17, at the last visit to the transition clinic (around 18). Post-
transfer TRAQ data were only collected in patients who were transferred within 
our hospital and who reached the one-year post transfer moment within the time-
frame of this study. So patients who went to other facilities were not asked to fill 
in a TRAQ questionnaire after their transfer. A Rasch analysis was used for struc-
tural validation. Rasch analysis assesses the characteristics of the questions, iden-
tifies whether questions need further modification, and assesses the ability of the 
questions to discriminate between different levels of transfer readiness (26). The 
construct validity of TRAQ-NL was tested using several hypotheses concerning 
relationships between TRAQ sum score and hypothesised surrogate markers of 
transition readiness (Table 1), (2, 3, 5, 13, 14, 27). The information needed for the 
hypotheses was obtained by additional questions on disease acceptance (4-point 
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Likert scale to the question, “I can accept that I will have this disease for the rest 
of my life”), dependence on parents asking, “Have you ever been away from your 
parents for at least one weekend (e.g. sleepover or holiday)?”, a 10-point Visual 
Analogue Score to self-assess readiness for transition and self-management, and 
a chart review (on IBD type and education level).

Figure 1: Overview translation process 

Figure 1; Overview translation process 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

Transition Readiness Assessment Questionnaire (TRAQ) (19) 
(according to COSMIN (24) and Back to back translation (25) 

 
 

Stage 1: Translation: 
 English → Dutch 

2 Informed: 1 uninformed: Stage 2: Synthesis: 
3 versions → 1 version 

Discussion about the questions 9,10,15 
because of cultural differences between 

USA and NL.  → Q9; adapted due to 
cultural differences 

Stage 3: Back translation 
2 translators: English first language 

1 medically trained, but without 
knowledge TRAQ. 

Stage 4: Expert committee review 
Developer TRAQ; Dr. Wood (19) had some textual 

comments about questions 6,9,12. 
Expert-panel checked and amended the comments 

Stage 5: Pretesting (n=30) 
1. Time to fill in: around 5 minutes 
2. All questions easy to fill in; except 
- Q8 →  examples added 
3. Illogical questions: 
- Q 1 + 4 for patients who only receive medication  IV 
→ note made in introduction. 
4. Illogical answer options: 
- Q13 → closed question converted to open question 
- Q15 → question adjusted, if necessary do they 
know what to do. 
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TRAQ (combined with the supplementary questions) was sent via a secure 
online survey program (Lime Survey version 3.1.1, LimeSurvey GmbH, Hamburg, 
Germany). Questionnaires obtained during pretesting were included in the final 
validation analysis, as the TRAQ version used during pretesting was essentially 
identical to the final version (Figure 1).

Table 1: Hypothetical constructs and assessment of validity and discriminatory ability of TRAQ

Construct Statistic

Association of total mean TRAQ scores of patients with IBD with 
specific variables:

Scores should correlate positively with patient age
Scores should correlate positively with disease duration
Scores should not differ between CD and UC patients 
Females often score better in questionnaires than males
Patients with lower educational levels score lower than those 
with higher educational levels
Scores should correlate positively with repeated TRAQ 
administration
Scores should correlate positively with higher VAS  
self-management
Scores should correlate positively with higher VAS transfer 
readiness
Patients who were without parents for more than two nights 
should score higher (independency score)
Patients who accepted having IBD should score higher

Pearson correlation coefficient
Pearson correlation coefficient
ANOVA
t test
Post-hoc Tukey test

Rasch model

Spearman correlation coefficient

Spearman correlation coefficient

t test

t test

CD = Crohn disease; IBD = inflammatory bowel disease; TRAQ = Transition Readiness Assessment 

Questionnaire; UC = ulcerative colitis; VAS = visual analogue scale.

Reliability tests
Cronbach’s alpha was used to assess the internal consistency of TRAQ-NL, which 
indicates the extent to which different items of a scale assess one whole.

Measuring instruments for TRAQ responses of adolescents with IBD
Paediatric Ulcerative Colitis Activity Index (PUCAI) (28) and Paediatric Crohn’s 
Disease Activity Index (PCDAI) (29), with values >10 defined as active disease, 
assessed clinical disease activity at the time of completing TRAQ. Exacerbation 
of IBD was noted when increased symptoms or presence of endoscopic disease 
activity led to escalation of treatment in the year prior to assessment of TRAQ. 
Extra-intestinal disease (such as dermatological disorders or PSC) and other 
diseases (such as asthma) were recorded as concomitant disease when it led to an 
outpatient appointment with a specialist or new medical treatments. 
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Reference scores
To make TRAQ more practical in routine clinical care, age-related reference scores 
(between 16 and 18 years) were generated. Reference scores for both total TRAQ 
score and individual domains were calculated using percentiles based on TRAQ 
mean scores. Transition readiness was defined as moderate in patients with scores 
between the 25th-50th percentile, adequate in scores between the 50th-90th 
percentile and excellent in scores above the 90th percentile. Transition readiness 
was low for scores below the 25th percentile.

Statistical analysis
All statistical analyses were performed using SPSS for Windows, version 28.0.1.0 
(IBM SPSS Statistics for Windows, Armonk, NY, USA). Results were considered 
significant at a p-value <0.05. The total mean score of TRAQ was used for the 
analyses. Bivariate or multivariate analyses evaluated associations between 
a number of independent variables and mean TRAQ scores. For some question 
items the response categories were merged to two options. The independent 
variables were the same as the hypothetical constructs in Table 1. For comparisons 
of the independent variables, t-test (dichotomous), Pearson’s (continuous) and 
Spearman’s (non-normally distributed) correlation coefficients were used. To 
examine whether education level (categorised as low, medium or high) was related 
to TRAQ score, we conducted an analysis of variance. TRAQ was considered as 
the dependent variable, and education level as the categorical predictor. The 
reliability of the overall TRAQ was assessed using Cronbach’s alpha. If an item was 
missed, it was not included in the analysis, which was reflected in a reduction in 
the number of participants (n) for that particular analysis.

RESULTS 

Testing the TRAQ
We prospectively collected 250 TRAQs from 136 adolescent patients who con-
secutively visited the IBD outpatient clinic (87% response rate). The median age at 
diagnosis was 14.5 years (IQR 3.07 (range 2.7-17.5)), 58.1% were male and 55.9% 
had CD. Table 2 shows the demographic data at the time the TRAQ was completed. 
136 TRAQs (54.4%) were completed for the first time and almost all TRAQs (212; 
84.8%) were completed before transfer to adult care. Data from one outlier (AYA 
scored very low, total mean score 1.45) were not used to obtain evenly distributed 
data (mean score range 2.25-5). 
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Table 2: Demographics at the time of completing TRAQ (250 questionnaires in 136 IBD patients)

N. % or Median

Age (years) Range
Median; IQR

15.67-20.38 
17.53; 1.36 

Disease duration (years) Range
Median; IQR

0.12-14.71
3.14; 3.48 

Timepoint of filling in TRAQ Before transfer
After transfer

212 (84.8%)
38 (15.2%)

Timepoint of filling in TRAQ First time
Second time
Third time
Fourth time

136 (54.4%)
77 (30.8%)
31 (12.4%)
6 (2.4%)

Duration of transitional care: 
Time since first visit to the IBD Transition clinic (y)

Range
Median; IQR

0 – 4.02
0.91; 1.63

Educational level Low (lower secondary)
Medium (upper secondary)
High (pre-university)

142 (56.8%)
56 (22.4%)
52 (20.8%)

Clinical Disease activity Remission
Mild
Moderate
Severe

162 (64.8%)
68 (27.2%)
20 (8.0%)
0

Current medication use Aminosalicylates
Immunomodulators 
Biologics (infusions/ injection)
Subcutaneous injections at home
Corticosteroids
Topical treatment
No medication

63 (25.2%)
124 (49.6%)
112 (44.8%)
27 (10.8%)
25 (10%)
8 (3.2%)
23 (9.2%)

Induction treatment with EEN/steroids used within 
three months before completing TRAQ

EEN
Steroids

3 (1.2%)
35 (14%)

Prior surgery (peri-anal or bowel resection) Yes 57 (22.8%)

Concomitant diagnosis
 

Yes
 Joint disease
 Liver disease (PSC/AIH)
 Joints + Liver
 Skin disease
 Other (such as asthma, epilepsy)

64 (25.6%)
12 (18.8 %)
11 (17.2%)
1 (1.6%)
16 (25%)
24 (37.5%)

Being without parents for more than two days Yes, without problems
Yes, but with problems/ inconveniences
Never

198 (79.2%)
21 (8.4%)
31 (12.4%)

Acceptance of disease (n=247) Yes, always or often 198 (80.2%)

VAS independence (n=246) Range
Median; IQR

0-100
80; 15 

VAS transfer readiness (n=246) Range
Median; IQR

10-100
80; 35 

AIH = autoimmune hepatitis; EEN = exclusive enteral nutrition; IQR = interquartile range; PSC = primary sclerosing 

cholangitis; TRAQ = Transition Readiness Assessment Questionnaire; VAS = visual analogue scale.
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Structural validation of TRAQ-NL
The Rasch model (ranging from 0 to 1) showed that the TRAQ discriminated well 
between different levels of transfer readiness, with the best discrimination between 
low/absence (0) and high (0.75) levels of transfer readiness. This implies that the 
TRAQ is best used to identify patients with low transfer readiness. Questions that 
provided little information on differences between knowledge levels were questions 
on transport to hospital (Q7), financial overview (Q11) and preparing dinner (Q18).

Construct validity with hypothesis testing
Significant positive correlations of TRAQ total mean scores (score 1-5) were found 
with the following hypotheses (Table 1): older age (Pearson correlation coefficient 
0.47, p <0.001), more frequent visits to the transition clinic (Pearson correlation 
coefficient 0.42, p <0. 001), higher VAS of self-management (Spearman correlation 
coefficient 0.34, p <0.001), higher VAS of transfer readiness (Spearman correlation 
coefficient 0.37, p <0.001), having experienced transfer of care (4.38 ±0.43 vs 3.78 
±0.63 p <0.001), being without parents for more than two days (3.91 ±0.64 vs 3.61 
±0.64, p = 0.007). Using the Rasch model, we also evaluated changes over time in 
the level of transfer readiness of patients who completed the TRAQ at two time 
points, during their transition process. This showed an increase in the level of trans-
fer readiness; this increase was smaller in patients who already scored well on the 
TRAQ at the first completion time. Some patients scored lower during the second 
time the TRAQ was completed. Female patients scored almost significantly higher 
than male patients (3.95 ±0.64 vs. 3.82 ±0.63, p = 0.06). Acceptance of living with 
IBD seemed to correlate with transfer readiness, with (almost significantly) higher 
scores in those who accept compared with patients who experience acceptance 
problems (3.91 ±0.64 vs. 3.75 ±0.6, p = 0.06). Education level showed no correlation 
with TRAQ results (data not shown).

Reliability of total TRAQ score 
Internal consistency was measured using Cronbach’s alpha of 0.87 (good reliability 
of the total TRAQ).

Responses of adolescents with IBD on TRAQ
The mean total TRAQ score for all age groups was 3.88 (range 2.25-5.0; SD 0.64). 
Question 9 (about impending changes in health insurance) was scored lowest 
(mean score 2.82 (SD 1.49)). Bivariate analysis showed that adolescents with con-
comitant disease scored significantly lower on the overall mean score TRAQ (score 
1-5) (concomitant disease (n=63); 3.7 ± 0.71 SDS versus no concomitant disease 
(n=186); 3.93 ±0.60 SDS, p=0.02). Other IBD-specific characteristics such as (type of) 
medication, disease activity, surgery, and disease type showed no correlation with 
TRAQ score (data not shown). 
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Reference scores
The graphs in Figure 2 show the age-specific percentile (PC) scores on the total 
TRAQ and its domains. Both total TRAQ and domain scores increased with age, 
and the gap between pc10 and 95 decreased with age. AYA of all ages had the 
most difficulty with domain 3 (keeping track of health issues) and 2 (keeping track 
of appointments), while domain 5 (talking to healthcare providers) seemed the 
easiest. Domain 4, managing daily activities, distinguished the least between 
the different levels of transfer readiness. Transition readiness was moderate in 
patients with scores between the 25th-50th percentile (total mean score 3.375 
- 3.9), adequate scores in the 50th-90th percentile, (total mean score 3.91- 4.7) 
and excellent scores above the 90th percentile (total mean score >4.7). Transi-
tion readiness was low with a score below the 25th percentile (total mean score 
<3.375).

DISCUSSION

This longitudinal, prospective study aimed to facilitate the use of TRAQ in daily 
practice in the AYA IBD population, with a scoring model and reference values. 
Following the stages of back-to-back translation (25), we showed that TRAQ-NL is 
a valid and reliable tool to detect (in)adequate transfer readiness in adolescents 
with IBD transitioning to adult care. TRAQ-NL is now available for routine clinical 
care and research purposes (Supplement). Age-dependent percentile scores facili-
tate the interpretation of TRAQ and put into perspective the transfer readiness 
and specific needs of individual patients. Longitudinal monitoring of TRAQ as a 
patient-reported outcome measure will contribute to patients’ understanding of 
their transition readiness and self-management skills. As previous studies have 
shown (12-15, 19-21, 30), age is the most important factor influencing patients’ 
transition readiness. Although others have shown that girls score higher than boys 
(12-14, 20, 21) this difference is not significant in our cohort (p=0.06), and thus we 
did not show gender-specific reference data. As described in the study by Hart et 
al. (14), the gender difference becomes smaller as adolescents get older. This may 
explain why we did not find the age difference in our 16-plus cohort. We found 
that having concomitant diseases resulted in a significantly lower score on TRAQ. 
With more complicated illness, parents may be more concerned and protective, 
leaving less room for the development of self-management skills (13, 31). Along 
this line, AYA with IBD and concomitant disease were less independent of their 
parents (never 2 nights without parents; 15.6%) than AYA without concomitant 
disease (11.3%). The VAS score of transfer readiness and independence was sig-
nificantly related to the transfer readiness score, as shown previously (13, 21). 
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Figure 2: Age-related percentile scores on the total transition readiness (TRAQ) and the domains.

33

(A) TRAQ total. (B) TRAQ domain 1: Managing medications. (C) TRAQ domain 2: Appointment keeping. (D) 

TRAQ domain 3: Tracking health issues. (E) TRAQ domain 4: Talking with providers. (F) TRAQ domain 5: 

Managing daily activities. TRAQ = Transition Readiness Assessment Questionnaire.
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As described by others (12, 14, 20, 21, 30) domain 2; “Keeping an appointment” 
and 3; “Detecting health problems” have the lowest scores, implying that more at-
tention should be paid to these domains during a structured transition program.

TRAQ is an extensively validated questionnaire used in different diseases and 
in different languages (21-23). Until now, we did not know which cut-off scores 
identify patients who are not yet ready for transfer. With age-specific reference 
percentile scores, results from the TRAQ domains will guide the type of support 
to be provided to individual patients transitioning to adult care. Comparing our 
results with US data (14),the only other study that has produced TRAQ reference 
data for IBD patients, our cohort appears to score higher than US patients in all 
domains. One explanation is the different patient selection in the US data, that 
was extracted from a large database of the patient organization, with no infor-
mation on availability or type of transitional care that was offered. The largest 
“transcontinental” difference in mean TRAQ score occurred at age 17. This may 
be due to the success of the structured transition program we offer at the IBD 
transition outpatient clinic, starting at age 16. The patients in the US may not 
have had similar high quality transitional care, and in our opinion this emphasizes 
the need to organize transitional care in a structured way. The program aims to 
increase disease-related knowledge and independence to prepare AYA for adult 
care. What underlines this line of thought is that having more appointments at 
the transition clinic correlated positively with TRAQ score (Pearson’s correlation 
coefficient 0.42, p < 0.001). The difference between the US cohort and ours disap-
peared on almost all domains around age 18. This may again indicate that age is 
the most important determinant of transition readiness. Looking at the increase 
in TRAQ score during the adolescent years, the upward curve in TRAQ score in 
our cohort is more gradual than in the US cohort. Our overall mean TRAQ score 
varies by age from 0.2-0.4 per year, while in the US it ranges between 0.1-0.6, with 
the largest increase between 17 and 18 years (0.6). This may be an indication that 
a transition outpatient clinic (starting at age 16) leads to a smoother increase in 
self-management skills.

TRAQ states that it measures transition readiness, but the question remains: 
when is a patient truly “transfer-ready”? And one can also question whether our 
adolescent IBD patients can and should be completely ready at age 18, at the time 
of transfer. In our opinion, transition and transfer should be organized together 
with a co-responsible adult care team that is well informed about the readiness 
of their new patient. That way, the adult care team does not simply accept a “per-
fect patient,” but (in the ideal situation) continues to provide transitional care as 
usual. In current practice, however, not all hospitals have a transition clinic with 



59

Validation and Reference Scores of the Transition Readiness Assessment Questionnaire in AYA IBD Patients

33

a structured program, and pediatricians need to know when their patient can be 
safely and properly transferred to adult care with minimal risk of dropping out of 
medical care. To truly know the implications of a patient’s readiness for transition, 
we need to prospectively study the relationship between transfer readiness and 
the outcome of transition (32), which we intend to do in the near future.

Our study has some limitations, the first being age as a confounding factor in 
TRAQ monitoring. This also makes it difficult to say what is the exact effect of 
transition interventions over time, such as frequency of appointments on the 
IBD transition clinic, repeated completion of TRAQ or assessment of TRAQ after 
transfer (in patients older than 18 years). Another limitation is the single-centre 
design. All our patients were offered the same high quality structured transitional 
care which may have affected the level of TRAQ scores. Thus, the reference values 
we generated may be higher than in other cohorts and should be validated in a 
larger multicentre study. In addition, to make TRAQ useful in daily practice, we 
developed a digital dashboard in our electronic patient record. Each time the AYA 
completes the TRAQ digitally (once or twice a year, always prior to a visit to the 
transition clinic), the progression of total and domain scores is displayed against 
a background of age-related reference values. The TRAQ dashboard is part of a 
value-based healthcare dashboard that facilitates monitoring of self-management 
skills, quality of life and mental health issues. 

In conclusion, TRAQ-NL is a valid and reliable patient-reported outcome measure 
of transfer readiness. It can support both pediatric and adult caregivers in guid-
ing individual AYA with IBD toward independence and self-management. Finally, 
engaging patients by repeatedly asking them to self-report transition readiness 
will have a positive effect on skill development.
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ABSTRACT

Objectives
Living with Inflammatory Bowel Disease (IBD) can have significant impact on 
children. Many children with IBD experience symptoms of anxiety or depression. 
Routine screening for mental health has been recommended. This preregistered 
study aimed to describe the implementation of Patient Reported Outcome Mea-
sures (PROMs) in routine healthcare at an outpatient IBD clinic, as well as assess 
its feasibility. 

Methods
Prior to every outpatient clinic appointment, PROMs were distributed to all pa-
tients aged eight and older, and their parents. PROMs related to anxiety, depres-
sion, fatigue, pain and IBD-related quality of life and were selected by a paediatric 
gastroenterologist and psychologist, and integrated into electronic health re-
cords. Patients who completed PROMs on two occasions were invited to complete 
a user experience survey, focussing on their experiences with the PROMs. 

Results
A total of 2910 questionnaires were distributed. Adherence was 44.7%, with 175 
patients or parents completing at least one questionnaire. User experience re-
sults of 24 patients showed that they were satisfied with both the patient portal 
and discussion with the healthcare provider. Five patients perceived the length of 
the questionnaires as too long, or as having to complete the questionnaires too 
frequently. Outcomes of 114 patients with 187 sets of questionnaires, described 
in the supplement, showed that up to 82% reported pain and/or fatigue. About 
20% of patients reported symptoms of anxiety and/or depression. 

Conclusions
Implementation of PROMs is feasible, but the length and frequency of PROMs can 
be improved. Healthcare professionals wanting to work with PROMs should care-
fully decide which PROMs to select.
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INTRODUCTION

Paediatric and adolescent patients with Inflammatory Bowel Disease (IBD) can ex-
perience adverse psychosocial outcomes. For instance, they frequently encounter 
stigmatisation, regularly leading to social withdrawal.1 Paediatric-onset IBD has 
been associated with mood disorders in childhood and adulthood2. Specifically, 
meta-analyses showed that 4.2-6% of adolescents with IBD are diagnosed with 
an anxiety disorder and 3.4-4% with a depressive disorder.3,4 Symptoms of anxiety 
and depression occur in 16.4% and 15.0% of adolescents respectively.3 These psy-
chological problems are likely to have a bidirectional relationship to IBD-related 
physical problems,5,6 although large, prospective, high-quality studies are cur-
rently lacking. Adolescents with IBD are also at increased risk of suicidal ideations 
and suicide attempts.7

As symptoms of anxiety and depression may lead to poor treatment adherence, 
higher morbidity and higher mortality,8 screening for these symptoms at least 
once a year has been recommended both in research9 and in clinical guidelines10 
to ensure early detection of psychosocial problems.

In recent years, screening for mental and medical health outcomes has been im-
plemented in the context of value-based healthcare.11,12 In outpatient clinics with 
adults, implementation of Patient Reported Outcome Measures (PROMs) has led 
to significantly fewer endoscopies, fewer surgeries, hospitalisations, emergency 
department visits and imaging studies.13 Overall, IBD-related healthcare costs 
were 16% lower than expected.14 In paediatric IBD patients, the Patient-Reported 
Outcomes Measurement Information System (PROMIS) Paediatric domain ques-
tionnaires have been shown to be responsive to changes in disease activity and 
quality of life.15,16 These questionnaires assess symptoms of anxiety and depres-
sion, as well as health-related quality of life.

There is currently no gold standard for PROM implementation in paediatric IBD 
healthcare. We provide an example and use-case of how PROMs could be imple-
mented in clinical care. We aimed to 1) describe the implementation of PROMs 
in routine outpatient healthcare for children and adolescents with IBD in an aca-
demic children’s hospital, and 2) assess the feasibility of implementing PROMs on 
mental health and quality of life and its associated outcomes. We defined feasibil-
ity as asking “whether something can be done, should we proceed with it, and if so, 
how”.17 Exploratory results on the PROM outcomes of 114 patients and referrals 
to psychological care can be found in the supplemental materials.
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METHODS

This study was registered prospectively in the Open Science Framework (OSF; 
https://osf.io/ef8wm). The Medical Research Ethics Committee (MREC) of the 
Erasmus MC rated this study as exempt research (MEC-2022-0222). This study was 
conducted in accordance with the Declaration of Helsinki.18

IMPLEMENTATION

From May to November 2022, the PROMs were implemented into standard health-
care procedures. PROMs on mental and medical health outcomes were selected 
by a paediatric gastroenterologist and a psychologist. Patients reported on their 
own functioning, while parents also reported on their child’s functioning. The dis-
tribution of PROMs was automated and linked to electronic health records. This 
allowed patients and parents to complete the PROMs through the patient portal 
and allowed healthcare providers to view the patient’s results directly in the elec-
tronic health record. A dashboard was built, with the colours green, orange and 
red aiding the interpretation of the scores as normal, slightly elevated (+1 SD) 
and highly elevated (+2 SD) respectively. An example of the dashboard is shown in 

Figure 1: Example of a dashboard integrated into the electronic health record

Note. Each blue dot in the dashboard represents a point of measurement. A single dot indicates one point 

of measurement, two dots indicate that a patient has completed two measurements. An absence of dots 

indicates that the patient has not provided any data related to this construct.
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Figure 1. This dashboard was also designed to be used to discuss the results with 
patients and parents and decide together if referral to psychological healthcare 
is necessary. As part of routine care, patients and their parents received PROMs 
seven days prior to their scheduled appointment at the outpatient clinic, with 
a time interval of three months. This was done through an automated process. 
Patients or parents received an email notification that there were questionnaires 
for them to complete. They could then log into the electronic patient portal to 
complete the questionnaires in a secured environment. 
Patients aged 8 and older completed all PROMIS measures, but not the IMPACT-III. 
Patients aged 9 and older completed all the PROMIS measures and the IMPACT-III.

To aid healthcare providers in the discussion of possible symptoms of anxiety and 
depression, a flow-chart and pocket cards were created. The flow-chart showed 
possible actions to be taken in the case of a green, orange or red score. The pocket 
cards detailed information on symptoms of anxiety and depression in children and 
adolescents, and possible questions to ask the patient and parents. This way, an 
informed decision could be made on whether to refer to psychological healthcare 
or not.

PARTICIPANTS

Recruitment for the feasibility study took place from November 2022 to the end 
of August 2023. Patients were eligible for participation if they 1) had an IBD diag-
nosis (Crohn’s disease, ulcerative colitis or IBD-U), 2) were 8-18 years old, 3) were 
able to read and answer Dutch questionnaires and 4) completed PROMs on two 
occasions. Patients with an intellectual disability were excluded. 

INSTRUMENTS/MATERIALS

Patient demographics
Patient characteristics were extracted from their electronic health records. These 
characteristics were: sex, age, medical diagnosis (Crohn’s disease, ulcerative colitis 
or IBD-U), age at diagnosis, current medication use and disease activity. Medica-
tion use was categorised into the following categories: Oral 5-aminosalicylates, 
immunomodulators, biologics, corticosteroids, nutritional treatment and no cur-
rent treatment. Disease activity was divided into remission, mild, moderate and 
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severe, based on a Physician Global Assessment (PGA).19 Disease duration was cal-
culated based on the age at diagnosis and the age of completing the first PROM.

Quality of life
Quality of life was assessed using both a generic and a disease-specific question-
naire. Generic quality of life was measured using the PROMIS Pediatric Scale v1.0 
– Global Health 7+2 and the PROMIS Parent Proxy Profile v1.0 – Global Health 
7+2. Both forms consist of nine questions and are completed by patients and 
their parent/caregiver respectively. Questions are rated on a 5-point Likert scale 
covering two domains (physical and mental health) and one question on general 
quality of life. Higher scores indicate better functioning. The forms have internal 
consistencies of α = .88 for the paediatric form and α = .84 for the parent proxy.20

Disease-specific quality of life was measured using the IMPACT-III questionnaire21 
completed by patients. The IMPACT-III contains 35 questions that are rated on a 
5-point Likert scale. Higher scores indicate better quality of life. Answers were 
summed to create scores in several domains: bowel symptoms, systemic symp-
toms, emotional functioning, social functioning, body image and treatment/inter-
ventions. Internal consistency in these domains ranges from α = .57 to α = .85.22 

Anxiety
Anxiety was assessed using the PROMIS Pediatric Short Form v2.0 – Anxiety 8a 
and the PROMIS Parent Proxy Short Form v2.0 – Anxiety 8a.23 Both forms consist 
of eight questions and were completed by the patient and parent/caregiver 
respectively. Questions were rated on a 5-point Likert scale and higher scores 
indicate more symptoms of anxiety. Internal consistencies are ω = .89 for the 
pediatric form and ω = .87 for the proxy form.24

Depression
Depression was assessed using the PROMIS Pediatric short Form v2.0 – Depressive 
symptoms 8a and the PROMIS Parent Proxy Short Form v2.0 – Depressive symp-
toms 6a.23 The forms were completed by the patient and the parent/caregiver 
respectively. The patient form consists of eight questions and the proxy form of 
six questions. Questions were rated on a 5-point Likert scale and higher scores 
indicate more depressive symptoms.

Cognitive functioning 
Cognitive functioning was assessed using the PROMIS Pediatric Short Form v1.0 – 
Cognitive Function 7a and the PROMIS Parent Proxy Profile v1.0 – Cognitive Func-
tion 7a.25 Both forms contain seven questions and are completed by the patient 
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and the parent/caregiver respectively. Questions are rated on a 5-point Likert 
scale and higher scores indicate better cognitive functioning.

Peer relationships 
The perceived quality of peer relationships was measured using the PROMIS Pedi-
atric short Form v2.0 – Peer Relationships 8a and the PROMIS Parent Proxy Short 
Form v2.0 – Peer relationships 7a.26 The forms were completed by the patient and 
the parent/caregiver respectively. The patient form consists of eight questions 
and the parent form of seven questions. Questions were rated on a 5-point Likert 
scale and higher scores indicate better perceived quality of peer relationships. 

Feasibility and user experience
A survey was created by a psychologist (MvD) and paediatric gastroenterologist 
(JE). The survey measures user experience related to the PROMs, the way the 
PROMs were discussed with patients during their hospital appointment and their 
experiences with the patient dashboard. The survey consisted of a mix of open-
ended questions (e.g. “What was it like for you to complete the questionnaires?”) 
and statements with a 5-point Likert scale ranging from completely disagree to 
completely agree (e.g. “It was easy to complete the questionnaires”). The survey 
consisted of 26 questions. The full survey is available in the supplemental materi-
als . 

PROCEDURE	

Patients and their caregivers were informed of the feasibility study by their treat-
ing clinician. They received information letters through e-mail and gave electronic 
informed consent. If the patient was younger than 16 years old, informed consent 
was obtained from both legal parents/caregivers and assent was obtained from 
the patients. For patients aged 16 or older informed consent was obtained from 
the adolescent. Parents also signed informed consent for their data (i.e., answers 
to PROMs) to be used in the current study. Participants did not receive incentive 
upon participation. 

PREREGISTERED STATISTICAL ANALYSIS

In this study we defined adequate feasibility as favourable feedback ratings (>3 
on a 5-point Likert scale) by patients and a completion rate of ≥50% of scheduled 
measurements.



71

Implementing Routine Medical and Mental Health Screening in Children and Adolescents with IBD

4

Quantitative data were analysed using descriptive statistics. Medians and inter-
quartile ranges were calculated for the closed questions of the user experience 
survey.

Qualitative data were analysed using inductive content analysis27 at a manifest 
level. Two researchers (MvD, MvG) read and reread the responses to familiarise 
themselves with the data. They simultaneously developed codes on a manifest 
level. These codes were discussed during a consensus meeting and code sheets 
were developed. A total of 41.7% of the data was coded independently. Intercod-
er-reliability was 81.1%. These codes sheets were used by one of the researchers 
(MvD) to code the remainder of the data. 

All analysis scripts and corresponding output are publicly available on the OSF 
repository (https://osf.io/p2gjk/).

RESULTS

Implementation
Between the 7th of November 2022 and the 25th of July 2023, a total of 2910 
questionnaires were sent to 221 patients and their parents. Of these, 1609 
(44.7%) were completed. A total of 175 patients or parents completed at least 
one questionnaire. For children, depending on the age and PROM category, 25% 
to 50.4% of questionnaires was completed. For the proxy measures, the number 
of completed questionnaires ranged from 40% to 44.6%.

Feasibility
A total of 72 patients were approached for completing the user experience ques-
tionnaire. One person was not approached due to time constraints. Of these 72 
patients, 16 declined participation, 26 received the user experience questionnaire 
and 30 did not respond to the request. Due to online recruitment process, reasons 
for non-participation are unknown. One person received the questionnaire, but 
did not complete it, resulting in a completion rate of 96.2%. One additional ques-
tionnaire was excluded from analysis, as this had been completed by a parent. Of 
the remaining 24 completers the median age was 15.2 years (IQR = 13.9-16.8) and 
37.5% was male. Fourteen patients were diagnosed with Crohn’s disease, nine 
with ulcerative colitis and one with IBD-U. 
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User experience relating to PROMs
All closed questions were rated from 0 (completely disagree) to 5 (completely 
agree). Patients were fairly neutral when rating whether they had to complete 
questionnaires too often (Median = 3, IQR = 2-3) or whether the questionnaires 
were too long (Median = 3, IQR = 2-4). 

Results of content analysis are shown in Figure 2, panel A. Patients reported both 
negative and positive experiences related to the PROMs. The majority of nega-
tive responses related to perceiving the questionnaires as too long or having to 
complete them too often (n = 5). The most often reported positive experience 
related to the clarity of the questions (n = 8) or were positive in general (n = 12; 
i.e., participants reporting the questionnaires as “ok to complete”). When asked 
for changes, three patients reported wanting more room for own comments, or 
an option “other” with questions that were not applicable to them. Explanation of 
the codes is available in Table 1.

User experience relating to the patient portal
The patients thought the invitation e-mail they received was clear (Median = 4, 
IQR = 4-5) and everyone agreed or totally agreed that it was easy to log in (median 
= 4, IQR = 4-5). No one thought it was unclear which questionnaire was intended 
for the parent and which questionnaire was intended for the patient (Median = 4, 
IQR = 4-5). 

Open questions were asked to those rating the statements with disagree or 
totally disagree. One person did not like the fact that their parents received the 
invitation e-mail. Another person thought it was hard to login with their digital 
identification (DigiD). No other feedback was provided by participants.

User experience relating to the healthcare provider 
On average, patients were neutral when asked if the questionnaires allowed their 
healthcare professional to better help them (Median = 3, IQR = 3-4) or to better 
understand them (Median = 3, IQR 3-4). 

A total of 14 participants (58.3%) indicated that the questionnaires were dis-
cussed with them by their healthcare professional. Overall, they were neutral to 
satisfied with the way they were discussed (Median = 3.5, IQR = 3-4).
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Figure 2: Bar charts showing the results of the content analysis on user experience. Figure 1. Bar charts showing the results of the content analysis on user experience.  

 

The length of the bars indicates the frequency of the code. Barchart A shows results relating to questions 

on positive and negative experiences with the PROMs. Barchart B shows results relating to questions on 

positive and negative experience with the discussion with the healthcare provider during the outpatient 

clinic appointment. 
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Table 1: Description of codes for user experience related to PROMs

Category name Category description

Negative experiences

Answers not discussed by 
physician

The answers to the PROMs were not discussed by the healthcare 
providers

Boring/tedious The completion of PROMs was perceived as boring or 
burdensome

Difficult log-in Patient reported difficulties logging in to the patient portal

Duplicate questions Questions in the PROMs were perceived as occurring more than 
once, or as slightly the same

Frequency of reminders The frequency of reminders was not correct

General negative Short negative comments without elaboration (i.e., patients 
reporting they appreciated ‘nothing’ about the PROMs)

Only applicable to current 
moment

PROMs were perceived to be a snapshot and not applicable to 
other moments in time

Perceived barrier Patient experienced motivational barrier

Questionnaires too long/
often

PROMs were being send out too often or were too long

Scope too wide The questions in the PROMs were perceived as to broad

Time-consuming It was time-consuming to complete the PROMs

Neutral experiences

Neutral General neutral comments to questions

Positive experiences

Broad scope The wide scope of the PROMs was appreciated

Clear questions The questions in the PROMs were worded clearly

Easy to fill in It was easy to complete the PROMs

Facilitates explaining Completing the PROMs facilitates explaining patients’ symptoms 
to their healthcare provider

Gain knowledge in advance Appreciation by the patient that the healthcare provider knows 
about their symptoms before the consultation in the outpatient 
clinic

General positive Short positive comments without elaboration (i.e., ‘fine’ or ‘ok’)

Good questions The questions in the PROMs were perceived as good (without 
further elaboration)

Online completion Patients appreciated the option to complete the PROMs online

Open questions Appreciation of the open questions included in the PROMs

Short duration questionnaire The duration of the PROMs was perceived as short

Takes little time The completion of the PROMs took little time

Think about answers in 
advance

Completion of the PROMs forced the patient to think about their 
answers before the consultation at the outpatient clinic

Understands me better The healthcare professional understood the patient better by 
having access to the PROMs



75

Implementing Routine Medical and Mental Health Screening in Children and Adolescents with IBD

4

Results of the content analysis are shown in Figure 2, panel B. The themes 
related to interpersonal factors, patient-related factors, physician-related 
factors and neutral responses. Overall, patients appreciated that their physician 
had knowledge in advance to their outpatient clinic appointment (n = 6). Some 
patients also thought it was easier to explain using the PROMs (n = 2) or that the 
PROMs helped them understand themselves better (n = 2). Explanation of the 
codes is available in Table 2.

Table 2: Description of codes for user experience related to healthcare providers

Category name Category description

Interpersonal

Smoother consultation The PROMs enabled smoother consultation and easier 
conversation with the healthcare provider

Neutral

Neutral General neutral responses

Patient-related

Better understand myself The PROMs helped the patient to better understand themselves

Easier to explain It is easier to explain in-person

Explain more The PROMs helped the patient to explain things more elaborately

Physician-related

Gain knowledge in advance The PROMs helped the healthcare provider to gain knowledge in 
advance, thereby being able to better help the patient

Open attitude The healthcare provider had an open attitude and the patient 
could ask questions if they did not understand something

Understands me better The PROMs helped the healthcare provider to better understand 
the patient

DISCUSSION

In this preregistered mixed-methods study, we aimed to describe the implemen-
tation of PROMs on mental and medical health outcomes in routine healthcare for 
children and adolescents with IBD in a large academic children’s hospital, as well 
as assess the feasibility of implementing PROMs. 

 Although our compliance rate of 44.7% did not meet our predefined cut-off of 
≥50%, we conclude that the implementation of PROMs was feasible, but that im-
provements should be made. Several explanations exist for the lower compliance 
rate. First, it can in part be explained by the fact that the PROMs were distributed 
to all patients, including those who were unable to login to the patient portal 
because they did not understand Dutch or did not have access to the Dutch digital 
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identifier (DigiD; f.e., expats). Second, results are comparable to other applications 
of PROMs in children and adolescents showing compliance rates around 50%,28,29 
although rates of 85% have also been reported.30 

Regarding user experience, a score of 3 of higher, corresponding to at least a 
neutral rating, was set as cut-off for determining feasibility. Results showed that 
user experience regarding the patient portal and the discussion of PROMs by the 
healthcare provider was above the cut-off and can be seen as feasible. Regard-
ing the PROMs themselves, the ratings were slightly below the predetermined 
cut-off. Negative feedback on the PROMs primarily related to the questionnaires 
being too long or being sent out too often. As a result, we have adjusted the time 
interval between PROMs from every three months to every six months. 

A topic that was not studied directly, but is of importance to our results is mental 
health-related stigma. Many adolescents with mental healthcare needs do not 
access mental health care.31 The implementation of PROMs can help facilitate 
discussions around mental health.32,33 Specifically for adolescents with IBD, it 
is important that they trust their healthcare provider and that the healthcare 
provider inquires about their mental health.33 As our results show that up to 40% 
of questionnaires were not discussed by the healthcare provider, it is likely that 
signals of mental health problems may be missed. On the other hand, if mental 
health scores were indicated as orange or red, the healthcare providers made an 
effort to always discuss these with their patients.

The current study has some strengths and limitations. Strengths of this study 
include the broad sample selection, with a range of ages and diagnoses. Further, 
this study incorporated the voice of the patient group. This can increase the ad-
herence to the PROMs.14 The experiences and lessons learned from our work can 
be used by other clinicians who may want to implement PROMs into routine care.

Limitations of this study relate primarily to the sample. Only patients that com-
pleted the PROMs on two occasions were invited for the user experience ques-
tionnaire. This could have resulted in omitting patients that are not compliant 
and have different views on the PROMs. However, as we gathered both positive 
and negative feedback on the implementation of the PROMs, we believe the 
data are an accurate representation of the preferences of the patients. Further, 
a sensitivity analysis, included in the supplemental material, showed that patients 
who completed the user experience survey were comparable to those that did not 
in terms of demographics (with the exception of disease duration) and PROMIS 
scores. A second limitation is that we were unable to extract data on ethnicity or 
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socioeconomic status, as these are not stored within the electronic health records. 
We could therefore not use this data in the current paper.

Future studies should examine the acceptability and feasibility of using PROMs 
in the children’s hospital in general. As the use of PROMs will likely increase in 
the near future,34 it is important to study whether all patient groups have the 
same needs, or whether patients with different diagnoses report different needs 
and preferences. It is also important to incorporate the patient’s voice into the 
PROMs. Many studies on PROMs have included experts,35,36 but incorporating 
patients’ needs and preferences could have a direct effect on the compliance. 

Healthcare professionals who intend to use PROMs in clinical care should carefully 
consider which PROMs they select, as current results show that the frequency 
and length of the PROMs, and the content of the questions, can be perceived as 
burdensome. For our outpatient clinic this meant reducing the frequency of the 
questionnaires from every three months to every six months. This way we capture 
variability in patients’ physical and mental health status, but reduce the burden 
placed on patients and parents. We recommend including patients and parents as 
early as possible and evaluating the PROMs not only by clinical outcomes, but also 
by patient satisfaction. After implementing, an effort should be made to provide 
feedback based on the PROMs during each hospital appointment, as there are 
indications that this may motivate patients’ compliance37 and self-management.38
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SUPPLEMENTAL MATERIAL

Questionnaire on patients’ experiences with value-based healthcare 
(translated from Dutch)
You have completed questionnaires about your mental and physical well-being 
twice now. We are interested to hear from you how you experienced this. Your 
answers help us to improve healthcare for children and adolescents with an 
inflammatory bowel disease (Crohn’s disease or ulcerative colitis). There are no 
right or wrong answers. Try to be as elaborate as possible.

Experiences related to completing the questionnaires
1.	 What was it like for you to complete the questionnaires?
2.	 How long did it take to complete the questionnaire?
3.	 Please rate whether you agree with the following statement: I had to complete 

questionnaires too often.

0 Completely disagree 0 Disagree 0 Neutral 0 Agree 0 Completely agree

4.	 Please rate whether you agree with the following statement: I did not have to 
complete questionnaires frequently enough.

0 Completely disagree 0 Disagree 0 Neutral 0 Agree 0 Completely agree

5.	 Please rate whether you agree with the following statement: The question-
naires were too short.

0 Completely disagree 0 Disagree 0 Neutral 0 Agree 0 Completely agree

6.	 Please rate whether you agree with the following statement: The question-
naires were too long.

0 Completely disagree 0 Disagree 0 Neutral 0 Agree 0 Completely agree

7.	 Please rate whether you agree with the following statement: I was able to 
understand the questionnaires well.

0 Completely disagree 0 Disagree 0 Neutral 0 Agree 0 Completely agree
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8.	 Please rate whether you agree with the following statement: It was easy to 
complete the questionnaires online.

0 Completely disagree 0 Disagree 0 Neutral 0 Agree 0 Completely agree

9.	 How would you prefer to complete the questionnaires?

0 Online (like you are doing now) 0 In the hospital waiting area 0 On paper 0 Other:…

10.	What did you like about the questionnaires?
11.	What did you dislike about the questionnaires and what can we improve?
12.	How satisfied are you with the questionnaires?

0 Very unsatisfied 0 Unsatisfied 0 Neutral 0 Satisfied 0 Very satisfied

Experiences related to discussing the questionnaires during the outpatient 
clinic appointment

13.	Please rate whether you agree with the following statement: My doctor or 
nurse specialist was able help me better because of the questionnaires.

0 Completely disagree 0 Disagree 0 Neutral 0 Agree 0 Completely agree

14.	Please rate whether you agree with the following statement: My doctor or 
nurse specialist understands me better because of the questionnaires.

0 Completely disagree 0 Disagree 0 Neutral 0 Agree 0 Completely agree

15.	Were the questionnaires discussed with you during your appointment in the 
hospital?

0 Yes 0 No

If yes: continue with question 16
If no: continue with question 19

16.	What did you like about the way the questionnaires were discussed with you?
17.	How can we improve the way the questionnaires are discussed?
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18.	How satisfied are you with the way the questionnaires were discussed with 
you?

0 Very unsatisfied 0 Unsatisfied 0 Neutral 0 Satisfied 0 Very satisfied

Experiences related to the patient dashboard

19.	Did you check your answers to the questionnaires on the dashboard in your 
online patient record? 

0 Yes 0 No

If yes: continue with question 20
If no: continue with question 25
20.	How well-organized do you think the dashboard was?

0 Not at all 0 Not really 0 Neutral 0 Somewhat 0 Very much

21.	How informative did you think the dashboard was?

0 Not at all 0 Not really 0 Neutral 0 Somewhat 0 Very much

22.	What did you like about the dashboard?
23.	How can we improve the dashboard?
24.	How satisfied are you with the dashboard?

0 Very unsatisfied 0 Unsatisfied 0 Neutral 0 Satisfied 0 Very satisfied

25.	What is the reason you have not looked at the dashboard?
26.	Is there anything you wish to add to your feedback?
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Description of PROM outcomes and referrals to psychological care
This section describes the outcomes of the PROMs, both medical and psychologi-
cal. The outcomes were studied exploratory and any results should be interpreted 
as such.

Methods

Participants
PROMs were distributed to all patients aged 8 to 18 and their parents. Patients 
had to be diagnosed with Inflammatory Bowel Disease (IBD) and have a scheduled 
appointment at the outpatient clinic of the Department of Paediatric Gastroen-
terology of the Erasmus MC Sophia Children’s Hospital. No preselection was made 
based on IQ or language barriers. Recruitment took place from November 2022 
until the end of July 2023.

Methods
As part of routine care, patients and their parents received the PROMs seven days 
prior to their scheduled appointment at the outpatient clinic, with a time interval 
of three months. This was done through an automated process, linked to the elec-
tronic patient records. Patients or parents received an email notification that there 
were questionnaires for them to complete. They could then log into the electronic 
patient portal to complete the questionnaires in a secured environment. 

In case questionnaires were not completed the day before the visit, patients were 
contacted through a safe messaging application (BeterDichtbij), also used for easy 
accessible contact between patients/parents and the healthcare providers. If the 
questionnaires were not completed before the visit, patients and parents were 
given the option to complete them on a tablet while waiting for their appoint-
ment. They could also receive help with logging into the patient portal. 

Patients aged 8 and older completed all PROMIS measures, but not the IMPACT-III. 
Patients aged 9 and older completed all the PROMIS measures and the IMPACT-III. 
Consent to use the data for research purposes was provided digitally, as an ad-
ditional question to the PROMs.

Analysis
Answers on the PROMIS questionnaires were converted to T-scores. Conse-
quently, means and standard deviations were calculated for all questionnaires. 
To explore whether mean scores deviated from norm scores, one sample t-tests 
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were conducted. As comparison, Dutch norm scores from the literature were 
used. When these were unavailable, scores were compared to general norm 
scores (standardised to T = 50 and SD = 10). To correct for multiple testing, an FDR 
correction as described by Benjamini and Hochberg 1 was applied.

RESULTS

Figure S3: Flowchart of patients’ data
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Analysis

Answers on the PROMIS questionnaires were converted to T-scores. Consequently, means and standard 

deviations were calculated for all questionnaires. To explore whether mean scores deviated from norm 

scores, one sample t-tests were conducted. As comparison, Dutch norm scores from the literature were 

used. When these were unavailable, scores were compared to general norm scores (standardised to T = 

50 and SD = 10). To correct for multiple testing, an FDR correction as described by Benjamini and 

Hochberg 1 was applied.

Completed 1 PROM: n = 175

Completed 1 PROM & provided 
consent for data to be used: n = 114

n = 114

Completed 2 PROMs & provided 
consent for data to be used: n = 73

Invited to user experience survey: 
n = 72

Completed user experience survey: 
n = 24

Figure S3. Flowchart of patients’ data

Screening
Overall, 90.7% of patients and parents provided consent for their data to be used 
in this study. A total of 114 patients completed PROMs on time point 1, of whom 
73 completed the PROMs also on time point 2, resulting in 187 instances of com-
pleted questionnaires. The 24 patients that completed the user experience survey 
are included within the 73 patients that completed two time points. A fl owchart is 
shown in Figure S1. 

On average across the 187 questionnaires, participants were 14.8 years old (SD = 
2.4) and 50.3% was male. In total, 91 questionnaires were completed by patients 
with Crohn’s disease, 91 with ulcerative colitis and 5 with IBD-U. Most patients 
were either in remission (65.4%) or had mild disease activity (26%). The most 



86

Chapter 4

common treatment was biologics (56.8%), followed by 5-aminosalicylates (37.3%) 
and immunomodulators (30.3%). On average, patients were diagnosed 2.3 years 
prior to completing the PROMs. More information is shown in Table S1.

The mean scores of all PROMs are shown in Table S2. The distribution of patients 
scoring across the predetermined cut-off scores is shown in Table S3. Regarding 
physical well-being, about half of the patients reported few complaints when it 
comes to general health, bowel symptoms or systemic symptoms. However, when 
looking at pain interference and fatigue, up to 82% of patients’ scores were clas-
sified as orange or red.

When comparing to Dutch and US norm scores, patients with IBD reported signifi-
cantly lower general health, both at time point 1 (t(100) = -4.2, p <.001) and time 
point 2 (t(70) = -3.4, p =.001), more pain interference at time point 1 (t(100) = 17, p 
<.001) and time point 2 (t(70) = 15.1, p <.001) , more fatigue at time point 1 (t(100) 
= 4.2, p <.001) and time point 2 (t(70) = 4.2, p = <.001) , more anxiety at time point 
1 (t(107) = 3.5, p =.006) and time point 2 (t(67) = 3.1, p = .003) and worse cognitive 
functioning at time point 1 (t(96) = -4, p =.001). There were no differences with 
regards to depressive symptoms and peer relationships.

As to mental well-being, outcomes indicated few problems related to cognitive 
functioning and peer relationships. However, around 20% of patients and parents 
report heightened scores on symptoms of anxiety and depression that are classi-
fied as orange or red in the dashboard. 

Referrals to psychological care
Overall, 23 patients scored above the cut-off for “red” scores on symptoms of 
anxiety or depression. Some patients had heightened scores at multiple time-
points, resulting in 27 occasions where patients report heightened scores. On four 
occasions, both the child and proxy-report indicated “red” scores, on six occasions 
only the child identified “red” scores and on 17 patients only the proxy-report 
identified “red” scores.

Of the 27 occasions with scores classified as red, we were unable to determine the 
follow-up of seven reports. Of the remaining 20, eight patients were already in 
contact with a psychologist, two patients were on a waiting list for psychological 
care and five patients were not open to contact with a psychologist. On three oc-
casions, the psychological well-being was discussed, but no follow-up action was 
taken. One patient was referred to their general practitioner to ask for a referral 
to psychological care. In one case, the scores were not discussed.
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DISCUSSION

Regarding outcomes on the PROMs, around 20% of patients scored above the 
cut-off for anxiety and/or depression. This is comparable to an earlier study in 
our outpatient clinic,2 but higher than a meta-analysis reporting 16% or 15% of 
adolescents experiencing symptoms of anxiety or depression.3 Taken together, it 
appears that approximately one in five children with IBD experience symptoms 
of anxiety and depression, underscoring the need of using PROMs to routinely 
monitor patients in an outpatient clinical setting. When compared to norm scores, 
patients with IBD score worse on general health, pain interference, fatigue, anxi-
ety and cognitive functioning. Although exploratory, these analyses indicate that 
the physical and mental well-being of these patients is worse than children from 
the general population. 

It is noteworthy that the vast majority of our sample was in remission or had mild 
disease activity. This could relate to the low number of patients scoring above the 
cut-off for a red score on symptoms of anxiety and depression. On the other hand, 
more than half of our sample was being treated with biologics. As this medication 
requires hospital visits and administration time, it is likely that this treatment has 
an influence on patients’ lives and may also influence their scores of anxiety and 
depression. 

Nonresponder analysis of feasibility results
To assess whether the participants that completed the user experience survey 
differ from nonparticipants, a non-responder analysis was conducted. Out of the 
114 patients that completed at least one questionnaire (see Table S1), 24 also 
completed the user experience survey. These patients are compared to the 89 pa-
tients that did not complete the user experience survey. One person did not have 
sufficient data available. Scores were compared using two-samples t-tests, in case 
of continuous measures, and chi-squared tests in case of categorical measures.

Results are shown in Table S4. Overall, patients that completed the user experi-
ence survey (responders) were comparable to patients that did not complete the 
user experience survey in terms of demographics and PROMIS scores. The only 
exception was disease duration, with non-responders having a slightly longer time 
since diagnosis (2.7years) than responders (1.5 years; t(47.3) = 2.5, p = .017).
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Table S1: Demographic characteristics of patients across time points

Time point 1 (n = 114) Time point 2 (n = 73) Total (n = 187)1

Gender, n (%)

Male 60 (52.6) 34 (46.6) 94 (50.3)

Female 54 (47.4) 39 (53.4) 93 (49.7)

Age range 8 - 18.9 8 - 18 8 - 18.9

Age, mean (SD) 14.7 (2.5) 15.1 (2.2) 14.8 (2.4)

Diagnosis, n (%)

Crohn’s disease 57 (50) 34 (46.6) 91 (48.7)

Ulcerative colitis 54 (47.4) 37 (50.7) 91 (48.7)

IBD-unclassified 3 (2.6) 2 (2.7) 5 (2.7)

Current therapy, n (%)

5-aminosalicylates 40 (35.7) 29 (39.7) 69 (37.3)

Immunomodulators 34 (30.4) 22 (30.1) 56 (30.3)

Biologics 62 (55.4) 43 (58.9) 105 (56.8)

Corticosteroids 9 (8.0) 8 (11) 17 (9.2)

Nutritional treatment 1 (0.9) 0 (0) 1 (0.5)

None 7 (6.3) 1 (1.4) 8 (4.3)

Disease status (PGA)2

In remission 72 (63.7) 49 (68.1) 121 (65.4)

Mild 30 (26.6) 18 (25) 48 (26)

Moderate 10 (8.9) 5 (6.9) 15 (8.1)

Severe 1 (0.9) 0 (0) 1 (0.5)

Age at onset, mean (SD) 12.14 (3.3) 12.28 (3.3) 12.19 (3.3)

Disease duration in years, 
mean (SD)

2.45 (2.4) 2.65 (2.3) 2.53 (2.3)

1.	Combination of both time points. Some patients completed questionnaires on both time points, 

resulting in 114 unique patients with 187 questionnaires.

2.	Physician Global Assessment: A physician rated disease activity as remission, mild, moderate or severe.
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Table S3: Number of questionnaires with scores across predetermined cut-off values,  

reported as N (%)

Patients Proxy

Green Orange Red Green Orange Red

General health 132 (70.6) 50 (26.7) 3 (1.6) 44 (46.8) 40 (42.6) 10 (10.6)

Pain interference 98 (52.4) 83 (44.4) 6 (3.2) 49 (52.1) 43 (45.7) 2 (2.1)

Fatigue 32 (17.1) 140 (74.9) 15 (8.0) 13 (13.8) 72 (76.6) 9 (9.6)

Bowel symptoms 175 (91.2) 16 (8.3) 1 (0.5) - - -

Systemic symptoms 160 (83.3) 24 (12.5) 8 (4.2) - - -

Anxiety 146 (74.9) 42 (21.5) 7 (3.6) 73 (76.8) 16 (16.8) 6 (6.3)

Depressive 
symptoms 159 (81.5) 31 (15.9) 5 (2.6) 70 (73.7) 19 (20) 6 (6.3)

Cognitive 
functioning 158 (87.8) 22 (12.2) 0 (0) 84 (91.3) 8 (8.7) 0 (0)

Peer relationships 159 (88.3) 17 (9.4) 4 (2.2) 71 (77.2) 17 (18.5) 4 (4.4)

Note. Scores reflect normal (green), slightly elevated (orange, +1 SD) and highly elevated (red, +2 SD) 

scores.
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Table S4: Nonresponder analysis

Responders (n = 24) Non responders (n = 89)
p-value1

N Mean (SD)/% N Mean (SD)/%

Gender .163

Male 9 37.5% 50 56.2%

Female 15 62.5% 39 43.8%

Age 24 14.5 (2.3) 89 14.7 (2.5) .754

Diagnosis .545

Crohn’s disease 14 58.3% 43 48.3%

Ulcerative colitis 9 37.5% 44 49.4%

IBD-unclassified 1 4.2% 2 2.3%

Current therapy2 ---

5-aminosalicylates 7 30.4 32 36.4

Immunomodulators 9 39.1 25 28.4

Biologics 10 43.5 52 59.1

Corticosteroids 2 8.7 7 8

Nutritional treatment 0 0 1 1.1

None 2 8.7 5 5.7

Disease status (PGA)2 .778

In remission 15 65.2% 56 62.9%

Mild 5 21.7% 25 28.1%

Moderate 3 13% 7 7.9%

Severe 0 0% 1 1.1%

Age at onset 24 13 (2.8) 89 11.9 (3.5) .125

Disease duration in years 24 1.5 (1.8) 89 2.7 (2.4) .017

General health 22 43.1 (9.3) 73 45.4 (8.8) .318

Pain interference 22 57.7 (6.8) 73 59.5 (4.2) .273

Fatigue 22 52.8 (7.5) 73 53.3 (7.2) .764

Bowel symptoms 22 27.1 (5.7) 80 27.6 (4.2) .682

Systemic symptoms 22 10.7 (2.9) 80 10.9 (2.6) .765

Anxiety 22 50.5 (9.1) 82 46.8 (10.6) .121

Depressive symptoms 22 48 (10.4) 82 45 (10.1) .223

Cognitive functioning 21 49.1 (6.8) 70 47.3 (6.6) .295

Peer relationships 21 48.6 (8.3) 70 48 (8.9) .783

1.	Two-samples t-test for continuous variables and chi-squared tests for categorical variables

2.	A chi-square test was not conducted, as these categories are not mutually exclusive and thus violate 

basic test assumptions
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ABSTRACT

Aim
It can be difficult for adolescents with inflammatory bowel disease (IBD) to make 
the transition from paediatric to adult care. We studied the outcomes of this pro-
cess and defined what constituted a successful transition. 

Methods
In 2008, 50 adolescents who attended our IBD transition clinic completed IBD-
yourself, a self-efficacy questionnaire that we had previously developed and 
validated. We approached the subjects in 2014, two to six years after they trans-
ferred to adult care, and 35 agreed to take part in the current study. The outcome 
of transition was assessed by our newly developed Transition Yourself Score. In 
addition, the relationship between self-efficacy and the outcome of the transition 
was measured. 

Results
The mean age of the patients was 21.8 years and 69% suffered from Crohn’s dis-
ease. The transition process was successful in 63% of cases, moderately success-
ful in 31% and failed in 6%. A successful transition was associated with effective 
use of medication and clinical remission at the time of transfer, but could not be 
predicted by self-efficacy. The Transition Yourself Score will be validated in future 
studies.

Conclusion
Nearly two-thirds (63%) of the adolescents who attended the IBD transition clinic 
had a successful transition to adult care. 
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INTRODUCTION 

Inflammatory bowel disease (IBD) is a chronic relapsing inflammatory disorder 
of the intestine and manifests in adolescence in about 25% of cases.1, 2 As IBD 
is a lifelong disease, all paediatric patients will need to undergo the transfer 
to adult care. It is advisable to have a transition period to prepare patients and 
parents for the transfer, which refers to the actual handover of the patient to 
adult healthcare.3 A failed transition can adversely affect IBD related outcomes. 
It can increase non-adherence, non-attendance, hospitalisation rates and the 
need for surgery. 4, 5 During the transition process, patients, their parents and 
the paediatric and adult gastroenterologist have specific tasks. Patients should 
acquire disease knowledge, autonomy and self-management 6, 7, while parents 
need to stimulate their child’s independence and physicians should be knowledge-
able about adolescents’ developmental and health issues and prepare them for 
transfer.3 Transition programmes are designed to facilitate the transition process 
and increase knowledge and self-management.3, 8 Self-efficacy, a person’s belief 
in their capability to organise and execute the actions required to deal with 
prospective situations, is thought to be a prerequisite for self-management.9, 10 It 
reflects self-care responsibility and has been shown to be a predictor of readiness 
to transfer.11 We previously developed and validated IBD-yourself, a specific IBD 
knowledge and self-efficacy questionnaire.12 

The optimal model for IBD transitional care is currently unknown, as is the defini-
tion of a successful transition, due to the scarcity of outcome research. We aimed 
to develop a tool, the Transition Yourself Score, to measure the success of tran-
sition. The Transition Yourself Score was applied to our IBD transition cohort to 
assess transition outcomes one year after transfer. In addition, we assessed the 
predictive value of self-efficacy for successful transition.

METHODS

Participants
In 2008, 50 patients from our IBD transition clinic participated in the validation 
study of the self-efficacy questionnaire, IBD-yourself.12 Of these, 35 gave informed 
consent to participate in the current study in 2014. Data on patient characteristics, 
disease type, treatment and outpatient clinic visits after transfer were retrieved 
from their medical records. The study was approved by the Medical Ethics Com-
mittee of the Erasmus Medical Centre, Rotterdam, The Netherlands. 
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IBD transition clinic
Adolescents aged 16 to 18 years old with IBD are seen at the outpatient clinic, 
which is located in the adult gastroenterology department. A multidisciplinary 
team, consisting of a paediatric gastroenterologist, a paediatric IBD nurse spe-
cialist, an adult gastroenterologist and a family therapist, discuss all patients 
before the start of the clinic. Patients visit the clinic at least four times a year, 
where they are seen by either the paediatric gastroenterologist or the paediatric 
IBD nurse specialist. Once a year the adolescent patients also meet the adult 
gastroenterologist, to get acquainted with the adult healthcare system. During 
clinic visits, both the nurse and doctors check for disease knowledge, self-efficacy 
and self-management skills. Around the age of 18, patients are transferred, either 
within our centre or to a hospital closer to home. The choice of the adult care 
team depends primarily on the complexity of the disease and secondarily on the 
patient’s preference and where they live. As part of the routine care for all pa-
tients, irrespective of their disease severity, an appointment at the gastroenterol-
ogy department is made within three to six months after transfer. At this time 
an extensive transfer letter, including the patient’s medical history, is sent to the 
adult medical healthcare provider, with a copy to the patient.

Measurements

Transition Yourself Score 
A score reflecting the outcome of the transition process was developed based 
on previous literature 13 and the outcome of a focus group meeting with IBD 
experts. The Transition Yourself Score was applied to participants one year after 
their transfer to adult care. The following items were rated: adherence to visits at 
the gastroenterology outpatient clinic, adherence to medication and qualitative 
evaluation of transition by the patient. A pre-test of the score with a representa-
tive group of 10 patients resulted in minor adjustments in the language.

We scored the adherence to the visits to the adult gastroenterologist by deter-
mining when the patients first appeared in the gastroenterology outpatient clinic. 
The percentage of missed scheduled outpatient visits within the first year was 
calculated by dividing the number of missed visits by the number of planned visits 
times 100. Rescheduled visits were not counted as non-attendance. Adherence to 
medication was determined by an adherence interview (Table S1).14 The interview 
contained 10 questions regarding medication use, missed medication and the ex-
perienced burden of the medication regimen. Patients could receive one point per 
question, with a maximum score of 10. Prescriptions for supplements, such as cal-
cium or iron, were not included in the assessment of medication adherence. Low 
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adherence was indicated by a score below six, medium by a score of six to eight 
and high by a score of eight or more. At enrolment, patients retrospectively grad-
ed the transition process on a 10-point scale, where one was very poor and 10 was 
excellent and these scores are recorded in Table 1. A total score below five indi-
cated a failed transition, five or six was moderately successful and above six was 
successful. For the analysis we combined failed and moderately successful transi-
tion into the unsuccessful transition category, to reflect that improvements were 
needed in this group. We then compared those findings with the group of subjects 
who had a successful transition.

IBD-yourself
IBD-yourself is questionnaire that was previously developed and validated by our 
research group to explore knowledge about IBD and self-efficacy.12 It covers a 
number of domains, such as knowledge of IBD, diagnostic tests and medication 

Table 1: Transition Yourself Score

Items Score Frequency (n=35), n (%)

Time to first outpatient visit to adult gastroenterologist

Unknown or after 12 months 0 1 (2.9)

After 6-12 months 1 3 (8.6)

Within 3-6 months 2 31 (88.6)

Non-attendance rates at outpatient clinic < 12 months after transfer

>25% 0 2 (5.7)

10-25% 1 3 (8.6)

None / <10% 2 30 (85.7)

Medication adherence

Low adherence 0 4 (11.4)

Medium adherence 1 17 (48.6)

High adherence 2 5 (14.3)

No medication prescribedA 9 (25.7)

Quality of transition (grade 0-10) B

< 5.5 0 0

5.5-7 1 11 (31.4)

>7 2 24 (68.6)

Total score:
Failed transition <4

 
2 (5.7)

Moderate successful transition 5 or 6 11 (31.4)

Successful transition >6 22 (62.9)

A These patients were given two points in total transition score. B as experienced by the transferred 

patient
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use. Higher scores indicated higher overall levels of self-efficacy. As the number 
of questions could differ between patients, we just provided scores for each do-
main and no total score (Table S2).12 

Clinical outcome one year after transfer
Data regarding relapses, disease related complications, admissions, surgery and 
pregnancies were retrieved from medical charts. Clinical relapse was defined as a 
relapse with a change in treatment strategy and, or, hospital admission.

Statistical analysis
Statistical analyses were completed using SPSS 18.0 for Windows (SPSS Inc, Chi-
cago, USA). Significance was set at p<0.05. Descriptive statistics were calculated 
as percentages for discrete data and medians with interquartile ranges (IQR) for 
continuous data. The chi-square test or Fisher’s exact test was used to analyse 
categorical data. Correlation between the IBD-yourself and transition success was 
examined using Spearman’s correlation coefficient and the Mann-Whitney U test.

RESULTS

Patients’ characteristics
There were 35 adult patients who gave their informed consent, with a median age 
of 21.9 years and interquartile range (IQR) of 21.1-22.6. Of the 50 patients who 
took part in the 2008 study, two declined participation, one patient had died from 
a metastasised rectal adenocarcinoma due to Hermansky Pudlak syndrome and 
12 patients had been lost to follow up. The clinical and demographic characteris-
tics are shown in Table 2, in the column total. The baseline characteristics of the 
35 participants and 15 non-participants did not differ (data not shown), except 
for educational status. Of the non-participants, 80% had low educational status 
compared to 46% of the participants. 

Outcome of transition at one year after transfer
Almost 90% of the patients visited the adult outpatient clinic in the first three to 
six months after transfer. In addition, 85% of the patients missed less than 10% of 
their outpatient visits in the first year after transfer. Most patients had medium 
medication adherence. Almost 70% of patients valued the quality of their transi-
tion as good, scoring it above a seven. When we used the total Transition Yourself 
Score, the transition was successful in 22/35 (63%) patients, moderately success-
ful in 11 (31%) and failed in two patients (6%) (Table 1). A female patient with 
Crohn’s disease failed the transition as she did not adhere to her medication, did 
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not appear for her first appointment and presented more than one year after 
transfer in the emergency department with a clinical relapse. The other patient 
was a male patient with Crohn’s disease who was transferred to a community 
hospital, but was lost to follow up after transfer. 

Factors influencing outcome of transition
The clinical and demographic characteristics did not differ significantly between 
the group with successful and unsuccessful transition (Table 2). In the group with 
unsuccessful transition. 80% had active disease before their transfer to adult care 
and this approached significance (p=0.052). Female patients were more likely than 
males to have an unsuccessful transfer (p=0.069) (data not shown).

Table 2: Patient characteristics

Total 
(n=35)

Unsuccessful 
transition¥ 
(n=13)

Successful 
transition 
(n=22)

p 
value§ 

Age at diagnosis (years), (median, IQR) 13 (12-15) 14 (11.5-15.0) 13 (12.0-15.0) 0.875

Months in transition clinic before transfer 
(median, IQR)

13 (5-18) 10 (5.0-18.0) 13 (4.8-17.8) 0.811

Disease duration at transfer (median, IQR) 7 (7-10) 4.1 (3.0-6.9) 4.5 (2.9-6.1) 0.864

Years after transfer at inclusion in study
<2 
2-4 
4-6 

2 (5.7%)
20 (57.1%)
13 (37.1%)

1 (7.7%)
7 (53.8%)
5 (38.5%)

1 (4.5%)
13 (59.1%)
8 (36.4%)

1.0

Gender (male), no (%) 15 (42.9%) 3 (23.1%) 12 (54.5%) 0.070

Disease type, CD, no (%) 24 (68.6%) 9 (69.2%) 15 (68.2%) 1.0

Medication at transfer‡

Aminosalicylates
Immunomodulators
Anti-TNF 
Prednisone 
No medication

9 (25.7%)
25 (71.4%)
12 (34.2%)
2 (5.7%)
1 (2.9%)

3 (23.1%)
9 (69.2%)
5 (38.5%)
1 (7.7%)
0

6 (27.2%)
16 (72.7%)
7 (31.8%)
1 (4.5%)
1 (4.5%)

0.840

Active disease during transfer 5 (14.3%) 4 (30.8%) 1 (4.5%) 0.052

Relapse within first year after transfer 10 (28.6%) 5 (38.5%) 5 (22.7%) 0.444

Educational level
Low
Medium
High

16 (45.7%)
13 (37.2%)
6 (17.1%)

7 (53.8 %)
3 (23.1%)
3 (23.1%)

9 (40.1%)
10 (45.5%)
3 (13.6%)

0.467

‡ Some patients were prescribed more than one kind of medication ¥ moderately successful and failed 

transition § successful versus unsuccessful transition 

Note: percentages are displayed as column percentages
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Relation between adolescent self-efficacy and successful transition 
Spearman’s correlation showed a significant correlation for the outcome of transi-
tion and the IBD-yourself domain that covered actual behaviour in medication use 
(r=0.397, p=0.025, n= 35). In parallel, adolescents with a successful transition had 
significantly higher scores in the domain of actual behaviour in medication use 
(Mann Whitney U test: U=60.0, z=-2.208, p=0.027). As shown in Table 3, the scores 
of each IBD-yourself domain were divided in three groups, namely low, medium 
and high. A non-significant trend was seen in seven of the domains, with more 
patients having a high score in the successful transition group.

Clinical outcome at one year after transfer
Of the 35 patients, 10 patients (29%) had a relapse with clinical consequences 
in the first year after transfer. In 50% of these patients, the outcome of their 
transition was scored as either moderately successful or unsuccessful. In contrast, 
the transition was unsuccessful in 30% of patients without relapsing disease. No 
significant differences were found between the patients with or without relapse 
with respect to the outcome of their transition, therapy adherence and missed 
outpatient clinic visits (data not shown). Of the 35 patients, two underwent sur-
gery, namely resection of the remaining colon after hemi-colectomy and resection 
of perianal skintags, one Crohn’s disease patient developed a perianal fistula and 
received antibiotics and two patients developed a new extra intestinal manifesta-
tion (arthralgia). One patient became pregnant during anti-tumour necrosis factor 
treatment and delivered a healthy baby. None of the patients developed a malig-
nancy during the study period. 

DISCUSSION

Our study showed that in our IBD transition clinic, transition was successful in 63% 
of patients and moderately successful in 31% of patients. This modest success 
ratio indicates that there is room for improvement in our IBD transition strategy, 
both in general and in individual patients. 

To our knowledge, only one previous study has described the outcome of transition 
in IBD care.15 Non-adherence rates were in accordance with our cohort, but higher 
rates of hospitalisation and disease complications were found after transfer. 
However, it is not clear at what point in the transition process this was assessed.

The outcome of transition has also been described in paediatric patients with 
other chronic diseases with success varying from 42-53% of patients.16-19 All these 
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Table 3: IBD- yourself and outcome of transition

Domains IBD Yourself Unsuccessful transition 
(failed & moderate) 
(n=13), n (%)

Successful 
transition 
(n=22), n (%)

Self-efficacy in knowledge of IBD (n=35)
12-14 points
15-17 points
18-20 points

2 (15.4%)
6 (46.2%)
5 (38.5%)

1 (4.5%)
12 (54.5%)
9 (40.9%)

Self-efficacy in knowledge of diagnostic tests (n=35)
14-17 points
18-21 points
22-24 points

2 (15.4%)
7 (53.5%)
4 (30.8%)

4 (18.2%)
8 (36.4%)
10 (45.5%) 

Self-efficacy in knowledge of medication (n=27)
17-22 points
23-27 points
28-32 points

4 (40.0%)
4 (40.0%)
2 (20.0%)

4 (23.5%)
6 (35.3%)
7 (41.2%)

Actual behaviour medication use (n=32)*
7-10 points
11-14 points
15-17 points

1 (10.0%)
7 (70.0%)
2 (20.0%)

2 (9.1%)
3 (13.6%)
17 (77.3%)

Self-efficacy in skills for independent outpatient clinic 
visits (n=35)
12-20 points
21-28 points
 29-36 points

2 (15.4%)
5 (38.5%)
6 (46.2%)

3 (13.6%)
9 (40.9%)
10 (45.5%) 

Actual behaviour outpatient clinic (n=26)
4-6 points
7-8 points

10 (90.9%)
1 (9.1%)

9 (60.0%)
6 (40.0%)

Self-efficacy in coping with IBD (n=34)
5-8 points
9-12 points
13-16 points

1(8.3%)
4 (33.3%)
7 (58.3%)

1 (4.5%)
6 (27.3%)
15 (68.2%)

Self-efficacy in knowledge of transition process (n=31)
32-42 points
43-52 points
53-62 points

3 (25.0%)
4 (33.3%)
5 (41.7%)

2 (10.5%)
8 (42.1%)
9 (47.4%)

Self-efficacy in transfer readiness (n=34)
4-6 points
7-8 points

10 (76.9%)
3 (23.1%)

14 (66.7%)
(33.3%)

*p<0.05 

studies used a restricted definition of success, namely attending the first one or 
two visits in adult care. In our clinic the transition process starts early, at the age 
of 16, with early involvement of the adult gastroenterologist. This could explain 
the relatively higher rates of successful transition in our cohort compared to the 
cohorts of patients with other chronic diseases.
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A scoring system for the outcome of transition in IBD is currently not available 
and we decided to develop such an instrument, the Transition Yourself Score. In 
2015, a ranking list with key elements and indicators of successful transition in 
general was published.13 This list, together with previous literature, supports the 
elements of the Transition Yourself Score.13, 19-21 A qualitative evaluation by the 
patient was included because patient experiences are of essential importance, 
reflect continuity of care and should be taken into account.13

We hypothesised that patient or disease related factors can influence the out-
come of transition as well as the actual transition clinic. Our study indicated that 
female patients and patients with an active disease before transfer might be at 
risk for unsuccessful transition. 

Unsuccessful transition may have serious consequences, such as non-adherence, 
hospitalisation or surgery. To our knowledge, there have not been any studies that 
have measured successful transition and correlated these to the clinical outcomes 
after transfer. Unfortunately, because of the limited size of our study, we were 
not able to do that either.

As discussed earlier, it has been suggested that self-efficacy is a prerequisite for 
self-management and transfer readiness.10, 11 Whitfield et al.22 investigated self-
efficacy in adolescent IBD patients and found that mean self-efficacy scores were 
higher in older patients, but not in patients with longer disease duration. Remark-
ably, communication with the doctor did not improve with age and about 80% of 
patients above 18 years of age reported that they were not independent when 
it came to disease management tasks. Unfortunately, this study did not assess 
if patients actually used the skills they claimed to possess. It could be that self-
efficacy does not always correlate with actual behaviour. Our study showed that 
actual behaviour could be associated with transition success. Since the publication 
of the IBD-yourself, another self-efficacy scale for adolescents and young adults 
has been developed and validated, but studies using this scale have not yet been 
published.23

This study had several limitations: the recruitment from a single centre, the 
retrospective nature and the small sample size limited the statistical analysis 
and generalisability. In addition, recall bias could have influenced the patients’ 
recollections of the item quality of the transition process, since some patients 
participated several years after their transfer. Moreover, socioeconomic status 
was higher in participants than non-participants, which could have influenced the 
results of our study. Furthermore, the Transition Yourself Score needs to be vali-
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dated and IBD-yourself needs to be compared to other measures of self-efficacy 
for further validation. Lastly, the generalisability may be limited because of coun-
try specific transition approaches, but the general elements chosen to classify the 
success of transition can be tailored to each local situation. 

CONCLUSION

Despite these limitations, this study was the first to evaluate the outcome of 
transition in IBD by using a new score, the Transition Yourself Score. We showed 
that, after attending our IBD transition clinic, 63% of patients had a successful 
transition. The IBD-yourself, which measured self-efficacy, did not predict a suc-
cessful transition, which can question the importance of self-efficacy. We stress 
the importance of not only assessing self-efficacy or self-management, but also 
the outcome of transition and clinical disease course after transfer. If predictors 
for a successful transition can be identified, then transition programmes can be 
optimised. The Transition Yourself Score is a simple tool to assess the efficacy of 
transition programmes, but it needs to be validated.
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SUPPLEMENTARY TABLES

Table S1: Questions adherence interview

1. Did you forget to take your IBD medication (pills, tablets, enemas or suppositories) in the 
past two weeks or did you forget your last planned infusion/injection? (Yes=0, No=1)

2. Did you skip your medication in the past two weeks because you think they do not help or 
even make you feel worse? (Yes=0, No=1)

3. When you are not at home, do you bring along your IBD medication? (Yes=1, No=0)

4. Sometimes medication is not taken on purpose (for other reasons than forgetting), did that 
happen to you past two weeks? (Yes=0, No=1)

5. Did you take your medication(s) for IBD yesterday? And (if you get infusions or take 
injections): did you receive your most recent planned infusion/injection? (Yes=1, No=0)

6. Do you sometimes skip your medication(s) when you feel good and have no symptoms of 
your disease? (Yes=0, No=1)

7. Are you bothered by the fact that you have to take medication? (yes=0, no=1)

8. Do you fi nd it hard to remember to take or inject your medication or go to the hospital for 
your infusion? (Yes=0, No=1)

9. Do you receive help from somebody else in remembering to take your medication or plan 
your infusions? (yes=0, no=1)

10. When you run out of medication, do you actively arrange a new prescription (yes=1, no=0)

Table S2: Domains and scoring IBD-yourself (20) 

Domain Number of 
questions

Score 
range

1 VAS on general independency 1 0-100

2 VAS on perceived disease burden 1 0-100

3 Self-effi  cacy in knowledge of IBD 5 0-20

4 Self-effi  cacy in knowledge of diagnostic tests 6 0-24

5 Self-effi  cacy in medication use 8 0-32

6 Actual behaviour regarding medication use 4 0-20

7 Self-effi  cacy in skills for independent outpatient clinic visits 9 0-36

8 Actual behaviour at the outpatient clinic 4 0-8

9 Self-effi  cacy in coping with IBD 4 0-16

10 Self-effi  cacy in knowledge of transition process 14 0-70

11 Self-effi  cacy in transfer readiness 2 0-8
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ABSTRACT

Background
Transition programs are designed to prepare adolescent Inflammatory Bowel 
Disease (IBD) patients for transfer to adult care. It is still unclear which outcome 
parameters define ‘successful transition’. Therefore, this study aimed to identify 
outcomes important for success of transition in IBD.

Methods
A multinational Delphi study in patients, IBD-nurses and paediatric and adult 
gastroenterologists was conducted. In Stage 1, panellists commented on an out-
come list. In Stage 2, the refined list was graded from 1-9 (least-very important), 
by an expert and a patient panel. In stage 3, the expert panel ranked important 
outcomes from 1 to 10 (least-most important). Descriptive statistics and Mann-
Whitney-U tests were performed.

Results 
The final item list developed in Stage 1 was tested by the expert (n=74 par-
ticipants,52.7% paediatrics) and patient panel (n=61, aged 16-25 y, 49.2% male). 
Respectively, 10 and 11 items were found to be important by the expert and 
patient panel. Both panels agreed on 8 of these items, of which 6 reflected self-
management skills. In Stage 3, the expert panel formed a top-10 list. The three 
most important items were: decision making regarding IBD (mean score 6.7), in-
dependent communication (mean score 6.3) and patient satisfaction (mean score 
5.8).

Conclusion
This is the first study identifying outcomes that IBD-health care providers and 
patients deem important factors for successful transition. Self-management skills 
were considered more important than IBD-specific items. This is a first step to 
further define success of transition in IBD and subsequently evaluate the efficacy 
of different transition models. 
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INTRODUCTION

In up to 25% percent of patients inflammatory bowel disease (IBD; Crohn’s disease 
[CD] and ulcerative colitis [UC]) manifests during late childhood or adolescence.1,2 
As IBD is a lifelong disease all of these patients will need to undergo transfer of 
paediatric to adult care. To optimise this transfer and minimise adverse outcomes, 
it is advised to have a transition period where patients (and parents) are prepared 
for the actual transfer.3,4 Transition is defined as the purposeful planned move-
ment and preparation of adolescents and young adults with chronic medical con-
ditions from child-centred to adult-oriented healthcare systems.5 In the transition 
process the patient, parent, paediatric gastroenterologist, adult gastroenterolo-
gist and IBD-nurse have specific tasks.3,6 Patients should acquire (disease) knowl-
edge, autonomy and self-management.7-11 Parents need to allow their adolescent 
child more independence. Physicians and nurses should support the transition 
process, be knowledgeable of adolescents’ developmental and health issues 
and prepare adolescents for the changes that will be encountered in the adult 
health care system.6,12,13 Transitional programs are designed to facilitate all these 
processes 12,14,15 and prepare the individual patient for his/her transfer by helping 
to increase knowledge as well as to reach a higher level of self-management.

As summarised in the UK guideline on transition in patients with chronic digestive 
diseases, inadequate transition arrangements have been associated with adverse 
outcomes across several medical conditions, such as diabetes 16, heart disease17 
and sickle cell disease.18 In IBD, studies investigating the impact of structured tran-
sition are scarce. Studies showed that the lack of a structured transition service 
negatively impacted adherence 19,20 and attendance 19,20, and was associated with a 
higher hospitalisation and surgery rate.19 On the other hand, structured transition 
programmes have been shown to result in better disease related outcomes21,22, 
improved self- and disease knowledge and improved quality of life.22,23 

Although many different models for transitional care have been proposed in IBD 
(e.g. 4,12,14,24), there is no evidence that one particular model is more effective 
than others.3 In addition, a clear definition on success of transition in IBD is lack-
ing.12,19,25 Two recent studies identified general, non-disease specific indicators 
for success of transition in adolescent medicine. Outcomes such as quality of life, 
continuity of care, self-management, therapy knowledge and adherence were 
recognised as important outcomes for success of transition.26,27 Continuity of care 
is considered a core issue27, this was also emphasised in a systematic review that 
showed engagement in adult care (attending first (two) visits) and retention in 
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adult care (continuing to attend scheduled clinic appointments) were often used 
in studies investigating transition in chronically ill adolescents.28 

In another recent study, in IBD patients, their parents and paediatric health care 
providers, were asked to select 5 of items from the Transition Readiness Assess-
ment Questionnaire (TRAQ), thought to be important for successful transition. 
All three stakeholders had a different selection of items29, but all selected items 
related to adherence, communication with the doctor, calling in case of problems 
or adverse reactions to medication.29

As emphasised in the European Crohn’s and Colitis Organisation (ECCO) topical 
review on transitional care in IBD, it is important to identify objective outcome 
measures that can be used to define successful transition in IBD.3 Therefore, the 
primary aim of this study was to identify outcomes that health care providers 
working with IBD patients think are important for success of transition in IBD, 
using a Delphi procedure in 3 types of health care providers working with IBD 
patients. Our secondary aim was to compare the outcomes identified by health 
care providers to outcomes selected by a patient panel, which was recruited in 
second instance.

MATERIALS AND METHODS

To identify health care transition outcomes for IBD, we conducted a three-stage 
Delphi30-33 process, a commonly used method for reaching consensus. The survey 
consisted of three rounds, which were designed and distributed using an online 
survey programme (SurveyMonkey). At each stage, all experts were contacted via 
e-mail explaining the task to be done, and a web link was included to complete 
the questionnaire. At each round, participants were given 2 weeks to send in 
their reply. Every two weeks a reminder was sent to all participant who had not 
yet replied. After 3 reminders, the web link was closed. We decided to give only 
factual feedback after each round, to avoid influencing panellists’ opinion.34 The 
study started July 2016 and ended March 2018. 

Delphi Panel
The Delphi panel was composed based on a practical approach. To achieve inter-
national consensus, experts in the field of IBD from around the world were invited 
to participate. Our main aim was to create a balanced panel of all health care pro-
viders working with IBD patients in the transition process. Therefore, paediatric 
gastroenterologists, (adult) gastroenterologists, paediatric and adult IBD nurses 
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Figure 1 Flowchart composition Delphi panel

were invited. The fi rst step in composing the Delphi Panel was inviting all members 
of the ‘Paediatric IBD Porto and Interest Groups of European Society for Paediatric 
Gastroenterology Hepatology and Nutrition (ESPGHAN)’ and the authors of the 
European Crohn’s and Colitis Organisation Topical Review on transitional care in 
IBD.3 The ‘Paediatric IBD Porto Group’ is a group of 36 paediatric IBD experts from 
the (ESPGHAN) whose goals are to generate collaborative international research 
and to provide a leadership role concerning current diagnosis and management of 
IBD in children. The IBD Interest Group is an open growing group of 48 ESPGHAN 
members at the time of the study who participate in all activities generated by the 
Porto group such as collaborative studies and guidelines preparation. Both groups 
mostly consist of paediatric gastroenterologist from Europa as well as Israel and 
some from North America. A total of 91 panellists were invited and were asked to 
participate as well as invite a paediatric IBD-nurse, adult gastroenterologist and 
adult IBD nurse, from their own hospital. From the 91 invited panellists 31 (34%) 
agreed to participate . The 31 panellists invited another 43 physicians or nurses 
 and vouched for their credentials. In addition, the  website of the hospital where 
they worked was also checked to double check their credentials. This resulted in 
74 panellists (here-after ‘Expert panel or panellists’; Figure 1).

After completing the Delphi stages in the expert panel, we concluded that also 
including the perspective of the adolescent and young adult patients would be 
of great added value. Therefore, we proceeded to include adolescent and young 
adult patients, hereafter defi ned as ‘patient panel or patients’. The patients were 
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recruited from two sources: (a) an ongoing study into transition at the IBD outpa-
tient transition clinic in the Erasmus Medical Centre in Rotterdam (the study was 
approved by the Medical Ethics Committee and patients provided informed con-
sent), and (b) young adult IBD patients from the Dutch Crohn and Colitis patient 
organisation. All patients were given three weeks to complete the survey and 
provided information with regard to their sex, age, disease duration and disease 
type. The patient panel participated in stage 2 only, but were asked after complet-
ing stage 2 if they thought an item was missing.

Stage 1
In this first stage, a literature review4,19,20,26-28,35,36 was performed and a list with 
items related to outcome of transition was created. This list was sent to the re-
search team, and was discussed in a joined meeting. The 23-item list was sent to 
all 74 participants of the expert panel (Figure 2A). In stage 1, participants were 
asked to comment on the list, for example to state if they thought an item should 
be removed from the list (for reasons of not being associated to outcome of tran-
sition), merged with another item, or rephrased. Additionally, participants were 
invited to add new items to the list. Lastly, all panellists were asked to complete 
a short form to collect demographic characteristics, such as their name, academic 
degree(s), department, position and details about the hospital where they work 
(name, city, country and hospital type (community vs tertiary hospital)). 

The research team analysed all responses from stage 1, at first each member 
evaluated the responses individually, and in a meeting consensus was reached. 
Criteria to accept items were (a) suggestions to refine or specify items if it im-
proved clarity or (b) every new suggested item related to outcome of transition. 
Items were rejected or deleted if (a) they were not related to outcome of transi-
tion (but to for example organisation or availability or the IBD transition clinic) or 
(b) showed large similarity with an item already on the list. Similar outcomes were 
categorised into themes. Country-specific items were deleted, as our aim was to 
achieve international consensus. 

Stage 2
In the second stage, participants were given a brief summary of the results of 
stage 1, indicating that some items were deleted, rephrased or reformulated, 
and explaining that the new item list with outcomes of transition consisted of 26 
items (Figure 2B). In stage 2, the panellists were asked to rate each item on a scale 
from 1 (least important outcome of transition) to 9 (very important outcome of 
transition). At all times, participants could contact the research team to comment 
or clarify. Before start of the study, the research team agreed to use the ‘Rand 
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UCLA criteria for agreement’, often used in Delphi studies 26,37, to categorize the 
outcomes as important, equivocal or not important. A threshold for retaining 
transition outcomes was established, based on the overall level of agreement 
among participants. Outcomes were labelled important when they had a mean of 
7-9 without disagreement, outcomes rated 4 to 6 were considered equivocal, and 
outcomes rated 1 to 3 were rated as not important. Disagreement was defined 
as 30% of ratings are in lower third (rating 1-3) and 30% upper third (7-9).38 Two 
members of the research team (GB and JCE) analysed the responses and calculat-
ed means for each outcome and determined whether disagreement was present. 
This stage was also completed by the adolescent and young adult patient panel, 
recruited in second instance.

Stage 3
In the third stage, the expert panel was given a brief summary of the results of 
stage 2, indicating that using the Rand UCLA criteria, the item list with 26 items 
was reduced to ten. In stage 3, this list with 10 important outcomes was sent 
to the panel with the request to rank the items from 1 to 10, with ‘1’ meaning 
least important outcome of transition, and ‘10’ reflecting essential outcome of 
transition. It was emphasised that each item could receive only 1 position between 
1-10. Thus, the expert panel was now instructed to rank the important items from 
stage 2 in a top 10 list, forcing them to re-prioritise the items and state which 
ones they consider most important.

Statistical analysis
Descriptive statistics were used to summarise the panellists’ opinions for closed 
questions at each round. Data were analysed with SPSS 23 (IBM) and were con-
ducted blind to the names of the participants. Open comments were analysed quali-
tatively and clustered into main themes. For stage 2, according to the ‘Rand UCLA 
criteria for agreement’ mean scores were calculated per item, and proportions were 
given to determine disagreement. Because of a non-normal distribution of the data, 
subgroups (e.g. patients panel vs expert panel or paediatric vs adult providers) were 
compared using a Mann Whitney U test. Holms correction for multiple testing was 
used39, a corrected p-value below p<0.05 was considered significant.
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Table 1: Demographic characteristics expert panel (n=74)

N. %

Gender Male, % 40.5

Hospital Type Community Hospital
Tertiary Hospital

6 (8.1)
68 (91.9)

Department Paediatrics 
Gastroenterology
Internal Medicine

39 (52.7)
29 (39.2)
6 (8.1)

Position Paediatric Gastroenterologist
Paediatric IBD nurse 

28 (37.8)
10 (13.6)

Gastroenterologist
Adult IBD nurse 

22 (29.7)
11 (14.9)

Clinical research fellow 
Transition manager
Fellow paediatric Gastroenterology

1 (1.4)
1 (1.4)
1 (1.4)

Continent of origin Europe 57 (77.0)

North America 9 (12.2)

Asia 8 (10.8)

Table 2 Demographics patient panel (n=61)

N. % or Median 
(IQR)

Recruited from Dutch Crohn and Ulcerative Colitis Patient 
organisation
IBD Transition Clinic Erasmus Medical Centre

20 (32.8)

41 (67.2)

Age (years) Range
Median (IQR)

16.5-24.7
18.7 (18.1-20.1)

Gender Male 30 (49.2)

Disease duration (years) Range
Median (IQR)

1-18 
5.0 (3.0-7.0)

Disease type Crohn’s disease
Ulcerative Colitis
IBD unclassified

34 (55.7) 
23 (37.7)
4 (6.6)

 IQR: interquartile range
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RESULTS

Delphi Panel
A total of 74 participants, from 17 countries, agreed to participate in the Delphi 
expert panel. Seventy seven percent of the experts came from Europe (n=57; Aus-
tria n=2, Croatia n=1, Czech Republic n=2, Denmark n=3, England n=18, Finland 
n=1, Germany n=2, Greece n=2, Hungary n=2, Italy n=1, Lithuania n=1, Scotland 
n=7, Spain n=1, the Netherlands n=14), the other participants came from Israel 
(n=8), Canada (n=3) and the United States (n=6) (Table 1). Participants belonged to 
one of the four core groups: paediatric gastroenterologist, paediatric IBD nurse, 
gastroenterologist or adult IBD nurse. The clinical research fellow was a medical 
doctor (MD) working in paediatrics (‘paediatric gastroenterologist group’), the 
transition manager had a Bachelor of Science in adolescent care (‘paediatric nurse 
group’) and the fellow paediatric gastroenterology was an MD working in paediat-
rics (‘paediatric gastroenterologist group’). Of the 74 panellists, 40.5% were male, 
91.9% worked in a tertiary hospital, 52.7% worked in the paediatric department 
and 30% of panellists were IBD nurses (Table 1). 

Patient Panel (only participating in stage 2)
A total of 61 adolescent and young adult patients were recruited. 67.2% origi-
nated from the IBD-transition clinic in the Erasmus Medical Centre, 49.2% was 
male and mean age was 18.7 years (Table 2).

Stage 1: 
All 74 panellists included in the expert panel responded to stage 1. Many panel-
lists responded with suggestions for rephrasing of items already on the list, such 
as timely medication refill, refilling own prescriptions. Using the suggestions from 
the panellists, several items were rephrased, split into more parts or specified (see 
Figure 2A and B). Five items were removed from the list (italic items Figure 2A) for 
the following reasons: Items 7, 9 and 10 were removed because of their country- 
and patient-specific nature. In addition, items 6 and 9 were removed because they 
were not considered to reflect outcome of transition, and other items reflecting 
autonomy and knowledge were already on the list. Three new items were sug-
gested by the panel and added to the list: growth target achieved, stable weight 
and missed school/work days (items 24-26 Figure 2B). The new list consisted of 26 
items (Figure 2B). Some panellists also suggested items only reflecting disease 
related knowledge and organisation of the transition process (e.g. good collabo-
ration of paediatric and adult gastroenterologist), and these were not used to 
refine the list with outcomes.
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Stage 2
Of the 74 panellists in the expert panel, 64 (86.5%) responded to stage 2, rating 
each item with a number from 1-9 (9=most important outcome for transition). Of 
the 64 remaining participants, 14 were IBD-nurses (21.8%), 28 (43.8%) paediatric 
gastroenterologists and 22 (34.4%) gastroenterologists. Nine out of 10 non-
responders worked in a tertiary hospital (one paediatric gastroenterologist, seven 
IBD nurses, one research fellow, one transition manager). 

Table 3 shows the mean ratings for each of the 26 items for both the expert and 
the patient panel. For the expert panel, 10 items had a mean score above 7 with-
out disagreement, indicating important outcomes. Top-5 outcomes at this stage 
were (starting with the most important item): Attends first adult GE appointment 
as planned (mean 7.92, Standard Deviation [SD] 1.4), patient satisfied about 
transition process (mean 7.89, SD 1.5), contacting IBD service independently 
(mean 7.81, SD 1.1), independent communication (mean 7.79, SD 1.2) and shows 
ability to make decisions regarding IBD (mean 7.59, SD 1.2). The least important 
outcomes were ’necessity surgery’, ‘independent attendance outpatient clinic’, 
‘participation sports/hobbies’, ‘necessity steroids’, and ‘stable weight’. Continent 
of origin did not influence grading. Female members of the expert panel gave a 
significantly higher grade to the items ‘patient satisfaction’ (mean males 7.2(SD 
1.6); mean females 8.4 (SD 1.0); p 0.008), ‘Parental satisfaction’ (mean males 
6.1(SD 1.9); mean females 7.6(SD 1.3); p 0.008), and ‘Growth outcomes achieved’ 
(mean males 5.1(SD 2.3); mean females 7.0(SD 2.6); p 0.024).	

For the patient panel, 11 of the 26 items had a mean score above 7 without dis-
agreement. The top five outcomes were (starting with the most important item): 
independent communication (mean 8.39, SD 0.8), shows ability to make decisions 
regarding IBD (mean 8.16, SD 1.3), adherence to medication, (mean 8.08, SD 1.6), 
ability to recall dose/frequency medication (mean 7.92, SD 1.5) and timely refilling 
own prescriptions (mean 7.82, SD 1.7). Least important outcomes were: ‘neces-
sity of surgery’, ‘necessity of steroids’, number of ‘hospitalisations’, ‘ER visits’ or 
‘flares’ (Table 3). No additional items related to success of transition were sug-
gested by the patient panel. Sex did not influence grading within the patient 
panel (data not shown).

Comparing the grades from expert (n=64) and the patient (n=57) panel (Table 3), 
showed that both the patient and the expert panel identified the same 8 items 
as important (mean grades for these items were quite similar (<1 point differ-
ence between both groups). Additionally, the patient panel found ‘attends all GE 
appointments in first year following transfer’, ‘parents satisfied with transition’ 
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and ‘refilling prescriptions on own’ important, and the expert panel considered 
‘attend first GE appointment as planned’ and ‘within the first 3-6 months after 
transfer’ important. For some of the ‘non-important’ items (mean < 7) differences 
between both panels were large: disease related outcomes (Items 13,14,16,19-21) 
and ‘school/work absence’ (item 26) received a significantly lower mean score by 
the patient panel (range 2.6-3.3) compared to the expert panel (range 5.5-6.6). 
Comparing the different providers within the expert panel (adult (n=32) vs paedi-
atric (n=32) health care providers; paediatric (n=28) vs adult (n=22) gastroenter-
ologists; nurses (n=13) to physicians (n=50)) did not show significant differences 
after correction for multiple testing. 

Stage 3
Of the 64 experts, 62 responded to stage 3. Table 4 and Figure 2D display the 
top-10 ranking of the important outcomes from stage 2. For the panel as a whole 
‘ability to make decisions regarding IBD’ (mean 6.7, SD 2.7), ‘independent com-
munication’ (Mean 6.3, SD 2.8) and ‘patient satisfaction’ (mean 5.8, SD 2.4) were 
the top-3 outcomes, whereas ‘attends first GE appointment within the first 3-6 
months after transfer’ (mean 4.4, SD 3.2), ‘contact IBD service independently’ 
(mean 5.2, SD 2.4) or ‘attends first GE appointment as planned’ (5.4, SD 3.6), re-
ceived lower scores (Table 4). Differences for the 3 provider types are shown in 
Table 4. Comparing the different providers within the expert panel (adult (n=32) 
vs paediatric (n=28) health care providers (see supplementary Figure 1); paediatric 
(n=28) vs adult (n=22) gastroenterologists; nurses (n=12) to physicians (n=50)) did 
not show significant differences after correction for multiple testing. 

DISCUSSION

The primary objective of this study was to identify outcomes that three types of 
health care providers responsible for the care of IBD patients (gastroenterolo-
gists, paediatric gastroenterologists, and IBD-nurses) thought were important for 
success of transition in IBD patients. Our secondary aim was to compare these out-
comes to the outcomes selected by a patient panel recruited in second instance, 
i.e. who only participated in stage 2 of this Delphi study. In stage 2, ten and 11 
out of 26 items were identified as important by the expert (n=64) and the patient 
panel (n=61), respectively (Stage 2, Table 3). Surprisingly, results show that both 
the expert and patient panel thought the same items were important for success 
of transition: 8 items were identified as important in both the patient and the 
expert panel. Of these, 6 items concerned self-management skills and autonomy 
(e.g. independent communication, medication adherence), while the other 2 items 
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were more general: Health related Quality of Life and patient satisfaction about 
transition process. In addition, both panels thought that attendance to adult GE 
appointments was important, but gave slightly different grades (difference < 1 
point) to the relevant items (items 1-3, Table 3). Similarly, ‘satisfaction of parents 
about transition process’ was considered important in both panels, and almost 
reached the threshold for importance in the expert panel. Likewise, ‘independent 
attendance at outpatient clinic’ received a low grade (<6) by both the expert and 
the patient panel, possibly reflecting that both value or at least do not disapprove 
the presence of parents. 

Only the expert panel provided a top-10 ranking (=stage 3) of the important items, 
and this showed that from the 10 important items, decision-making, independent 
communication and patient satisfaction were considered most important for suc-
cess of transition in IBD patients. Comparing the top-10 of different providers did 
not show significant differences.

Remarkably, not one of the IBD/disease-specific items (e.g. surgery, inflammatory 
markers) were found to be important. The patient panel gave even lower grades 
than the expert panel. This is in accordance with previous studies discussing suc-
cessful transition in other chronic diseases such as congenital heart defects40, 
rheumatological diseases41,42, and congenital adrenal hyperplasia.43 In all these 
studies successful transition was not defined by disease-specific items, but by 
attendance to the first (one or two) visits of the adult health care provider. This 
seems a restricted definition of success. However, continuity of care is seen as 
a core outcome of transition27, and is often studied as outcome of transition28. 
Incorporating disease outcomes in the definition of successful transition can be 
complicated considering the heterogeneous course of chronic diseases such as 
IBD as well as the case mix that occurs when patients with a severe course are 
seen in (academic) centers.6 Philpott et al. (2018) therefore plea for including 
patient-driven outcomes in the definition of successful transition, such as trust in 
the adult health care system and autonomy.6 

In IBD, several studies investigated outcomes of transition. A study by Bollegala 
et al. retrospectively compared outcomes 1 year before vs 1 year after transfer 
(n=95, no structured transition program) and report fewer outpatient clinic visits 
and more non-compliance, but no differences in other aspects of health care utili-
sation.20 Furthermore, a survey by Bennett et al. showed no differences in compli-
ance, complications, surgery, hospitalization rate or number of flares between 46 
IBD patients who had transferred to adult care (without a structured transition 
program) and 36 age-matched patients who received care in adult setting from 
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the beginning.44 At last, Cole et al. showed that patients who did not attend a 
transition service, more often needed surgery, hospitalization, and had higher 
non-attendance and lower treatment adherence than patients that did attend a 
transition service.19 These studies suggest that clinical outcomes might be differ-
ent for patients that followed a structured transition program and those who did 
not, with possibly better outcomes after structured transition. However, at this 
point, it is unknown whether absence from the transition program itself is a risk 
factor for adverse outcomes or if absence is just a surrogate marker of patients 
that are not able to attend the transition program due to a complicated course of 
IBD.

So far, a definition of successful transition in IBD has not been formulated. Previ-
ously, our research group designed a score measuring success of transition in IBD 
(the Transition Yourself score).45 The score comprised four elements: time to first 
outpatient visit to adult gastroenterologist, adherence to visits at the gastroen-
terology outpatient clinic, adherence to medication and qualitative evaluation 
of transition by the patient. The Transition Yourself Score was developed based 
on literature review and a focus group review with IBD experts, but has not yet 
been validated. In addition to validating the score, our research group considered 
it important to ask the opinion of a larger IBD expert panel in identifying items 
reflecting success of transition and also ask patients’ opinion. 

Two recent studies used a Delphi study to identify general, non-disease specific 
indicators for success of transition in adolescent medicine.26,27 First, Fair et al. in-
cluded 117 experts, mainly from the US (88%), and 70% paediatric professionals. 
In the final stage, 10 important outcomes were found: Achieving optimal QoL, 
self-managing own condition, understanding characteristics and complications 
of condition, knowing names and purposes of medication, adherence to medica-
tion, attending most medical appointments, having a medical home, avoidance 
unnecessary hospitalizations, understanding health insurance, and having a social 
network. Second, Suris and Akre included 37 adolescent health workers (mainly 
physicians) from 15 countries. Items found to be important for success of transi-
tion were: patient not lost to follow up, no missed consultations, trusting rela-
tionship with provider, attention for self-management, first visit adult care within 
the first 3-6 months after transfer, number of ER visits, patient/family satisfied 
transfer, maintaining stable disease or improvement.26 

The selected items in both studies partly resemble the important items identified 
in this study. However, some of the items are described in general words, e.g. 
‘managing your own condition’, which covers several items from our item list. Due 
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to this lack of specificity, it remains unclear which specific items are valued most 
by the panellists in the previous studies. Furthermore, only Suris and Akre’s list 
included a disease related item: stable disease or disease improvement. In our 
expert and patient panel disease specific parameters received low grades. More-
over, disease knowledge was included in the final outcome list by Fair et al. We 
chose not to include knowledge of disease in our refined list for stage 1, because 
items implying disease knowledge were already on the list. 

Strengths and limitations
This study was strengthened by the appropriate use of the Delphi procedure, and 
the use of a large multinational expert panel, including health care providers from 
17 countries. Secondly, formation of the Delphi panel was initiated by inviting two 
pre-existing expert groups with a leadership role and expertise in the care of ado-
lescent IBD patients to form the Delphi Panel. Extension of this invitation eventu-
ally led to the inclusion of 74 paediatric gastroenterologists, gastroenterologists 
and IBD nurses from both the paediatric and adult department. Thirdly, in second 
instance also a patient panel was composed to provide the patient perspective in 
grading the 26 items in stage 2. Lastly, the expert panel was balanced with 50% of 
panellists from both the paediatric and adult department. The study was limited 
by a low response rate in the first invitation round (34%), although 31 opinion 
leaders in IBD with great experience in transition did participate, and the final 
panel consisted of 74 members. In addition, the majority of experts worked in Eu-
rope, which may reflect a Western perspective. Second, 90% of panellists worked 
in tertiary hospitals, although this is a limitation, it makes sense considering the 
fact that most paediatric IBD patients are treated in tertiary hospitals.46 Third, 
although using the widely accepted RAND UCLA criteria for agreement, items 
with a mean below 7 were now labelled ‘not important’, which could be judged as 
too stringent. Fourth, it would have been better if the patient panel was included 
from the beginning of the study, so that all three Delphi stages would have been 
completed by all participants at the same time. Fifth, the subgroup analyses per-
formed within the expert panel had relatively low number of participants. Finally, 
to assure clarity of all items in the list, we chose to specify the items as much as 
possible. As a consequence, sometimes several items concerned the same topic, 
but had a different emphasis (e.g. 3 items about medication adherence (item 4-6 
Figure 2B). 

Conclusion
This is the first study investigating outcomes reflecting successful transition in 
IBD patients using a multinational expert panel and comparing the results to a 
patient panel. Experts and patients agreed to a great extent: 8 out of 26 items 
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were found to be important for success of transition, of which 6 items concerned 
self-management skills/autonomy. Remarkably, no IBD-specific item was found 
important. The three most important outcomes in the top-10 list from the expert 
panel were independent decision-making, independent communication and 
patient satisfaction and did not differ between paediatric gastroenterologists, 
gastroenterologist and IBD-nurses. Identifying these outcomes can facilitate the 
definition of successful transition and subsequently the construction of an objec-
tive score measuring success of transition. After validation, this score could be 
used to test the efficacy of the different transition programs, in order to improve 
transitional care worldwide. 
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SUPPLEMENTARY FIGURES

Supplementary Figure 1 Top-10 outcomes stage 3: Paediatric versus adult providers

Note: Ranking 1 (least important) to 10 (most important); Providers includes physicians as well as nurses 
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Introduction

ABSTRACT

Background and Aims
The effectiveness of transition programs from paediatric to adult healthcare in 
adolescents with inflammatory bowel disease is not clear, as prospective studies 
using validated outcome measures for transition are lacking. This study aimed to 
develop and validate a quantitative Transition Success Score, and to apply it in a 
multicenter setting to assess the effectiveness of transitional care.

Methods
The Top 10 outcome items related to successful transition, identified through an 
international Delphi study with IBD stakeholders, were integrated into a generic 
questionnaire, the Transition Success Score. In a prospective, multicenter study, 
Transition Success Score was scored by adult healthcare providers, young adult 
patients and caregivers, 9-15 months after transfer of care.

Results
In seven Dutch hospitals, 160 patients completed the Transition Success Score. 
The mean score was 25 (range 17-27), 25.6% of patients achieving maximum score. 
Hypothesis testing for construct validity revealed significant associations with 
characteristics related to transitional care, such as knowledge, independence, 
and quality of life (p <0.005). Structural validation indicated the score was most 
effective at discerning lower levels of transition success. Internal consistency was 
acceptable (0.64). High disease burden, exacerbation during or after transfer, and 
certain personality profiles were associated with lower scores.

Conclusions
The Transition Success Score serves as a quantitative tool to evaluate the effec-
tiveness of transitional care interventions and to identify inflammatory bowel 
disease patients at risk of encountering challenges during the transition to adult 
healthcare.
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INTRODUCTION

Successful transition from pediatric to adult healthcare is crucial for the health 
and well-being of young adults (YAs, aged 18-25 years) with chronic conditions 
such as inflammatory bowel disease (IBD), including Crohn’s disease and ulcer-
ative colitis 1,2. However, ensuring structured and high-quality transitional care for 
all patients to achieve successful transition poses challenges. It requires strong 
commitment of healthcare providers to support YA patients in navigating the 
changes they will encounter in adult healthcare while considering their physical, 
psychological, and social health status.  1,3,4. Additionally, caregivers must allow 
their adolescent children to develop independence gradually. Moreover, empow-
erment of YA patients with disease knowledge, autonomy, self-efficacy, and self-
management skills is crucial 2,5-7. These aspects can be particularly challenging as 
they coincide with a developmental period filled with changes in many areas, such 
as school, work, housing, and relationships.

The implementation of a structured transition program in IBD has been reported 
to improve the YA’s self-management skills, disease knowledge, and quality of 
life 1,2,8-10. There is however no evidence favouring 1 transitional care model over 
others due to lack of prospective studies using a clear definition of transition 
success 11,12 . Studies evaluating transition success often rely on non-validated, or 
qualitative tools based on patients› experience or satisfaction 11-15.

Previously, our research group conducted a Delphi study identifying key outcomes 
of transition success for IBD patients 16. Table 1 displays the Top 10 items deter-
mining transition success (of increasing importance, so number 10 as most impor-
tant item), selected by an international panel of adolescent and YA IBD patients, 
pediatric and adult gastroenterologists, and specialized nurses. The most crucial 
factor was  “demonstration of decision-making skills in relation to IBD”  as well as 
other self-management skills that were prioritized over IBD-specific factors such 
as “frequency of exacerbations” and “surgery”. In the absence of a clear definition, 
the following definition of transition success was used for this study, based on the 
findings of this top 10 list: The transition to adult care is a success when the YA 
patient is able to manage their illness independently and knows how to navigate 
the adult care system with satisfaction.16,17



139

Effectiveness of Transitional Care in IBD; Development, Validation, and Initial Outcomes of a TSS

7

Table 1: Top 10 items associated with transition success (16)

1.	 Attends first adult healthcare appointment within the first 3-6 months after transfer.
2.	 Contacts IBD service independently
3.	 Attends first adult healthcare appointment as planned at moment of transfer.
4.	 Fills own prescriptions on time. 
5.	 (Health related) Quality of Life 1 year after transfer.
6.	 Ability to recall dose/frequency of medication.
7.	 Medication adherence
8.	 Patient satisfaction with transition process
9.	 Independent communication with treating physician/nurse
10.	 Shows ability to make decisions regarding IBD

 IBD: inflammatory bowel disease.

Our Delphi study was the starting point of the development of an outcome mea-
sure to assess transitional care effectiveness. The present multicentre study in 
YAs with IBD aimed to (1) create and validate a Transition Success Score (TSS) 
based on the Top 10 list from our Delphi study and (2) prospectively use this TSS 
score to evaluate outcome of transitional care in a multicentre setting.

MATERIALS AND METHODS

The COSMIN methodology 18 guided the development and validation of a Patient 
Report Outcome Measurement (PROM). An international consensus procedure 
was utilized to create the Transition Success Score (TSS), which underwent initial 
testing in a pilot study. Subsequently, a multicentre prospective validation study 
was conducted using the finalized TSS. 

The Research Ethics Review Board of the Erasmus University Medical Centre 
approved this study (MEC-2017-459). Informed consent was obtained from all 
patients before recruitment into the study.

Development of the TSS
All 64 healthcare experts who participated in our previous Delphi study  16 were 
contacted to be  involved in the development of the TSS, based on the outcomes 
of our previous Delphi study (Table 1). Of 64 international healthcare experts, 60 
confirmed their availability (see supplemental Table 1 for demographic character-
istics).

The initial version of the English language TSS was developed by our research 
team (MvG, JCE). For each item on the Top 10 item list, we formulated a single 
question with three answer options. Four rounds of the Delphi process were 
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conducted between October 2019 to July 2020 using the online survey platform 
SurveyMonkey. These rounds aimed to collect feedback (agreement or disagree-
ment) from participating experts regarding the formulated questions and answer 
options. Each round allowed a four-week timeframe for participants to submit 
their responses, with reminders sent every week to non-respondents. The survey 
link was closed after three reminders were sent or when response rate reached 
80%.

Figure 1 shows that consensus (agreement above the 80%) was reached on nine 
items of the TSS after four rounds. During the first round, the experts discussed 
the complexity of measuring and establishing a relationship between quality of 
life (QoL) and transition success. It was then decided not to include QoL in the 
TSS, but to use it as a validation measure, as previous studies have shown that 
good quality transitional care can lead to better QoL 15,19,20.

The first version of the TSS
Following the four Delphi rounds, the TSS included seven items regarding patient’s 
disease management (assessed by healthcare providers) and two items related to 
patient satisfaction (assessed by both the patient and caregiver). The maximum 
cumulative score of the TSS is twenty-seven, with higher scores indicating a more 
successful transition.

Pilot study with the first version of the TSS
From August to October 2020, we performed a pilot study to assess reliability 
and ease of completing the first version of the TSS among 44 IBD patients (age 
range 18.7-20.8 years) who had 9 to 15 months earlier transitioned to adult care 
in Erasmus MC, Rotterdam, The Netherlands. YA also completed the Rotterdam 
Transition Test (RTT) to assess disease knowledge 6, the Transition Readiness As-
sessment Questionnaire (TRAQ-NL) to assess self-management skills 5, and the  In-
flammatory Bowel Disease Questionnaire (IBD-Q) to assess QoL 21.  Efficient com-
pletion of the TSS within five minutes was demonstrated, and its reliability was 
deemed satisfactory (Cronbach’s alpha = 0.78). Since not all questions achieved 
a Cohen’s kappa score exceeding 0.61 (ranging from 0.44 to 1.00), modifications 
were made to enhance the differentiation between response options and provide 
additional clarification where necessary (Table 2; final version of the TSS).

Validation of the TSS
Validation was carried out using the COSMIN method, which involves construct 
validation, structural validation, and measurement of reliability.
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Figure 1: overview Delphi study; consensus development TSSFigure 1: overview Delphi study; consensus development TSS

Agreement (>=80%):Agreement (>=80%):
- Attends first appointment (86.7%)Attends first appointment (86.7%)
- Timely refilling prescription (90%)Timely refilling prescription (90%)
- Contacts outpatient clinic (81.7%)Contacts outpatient clinic (81.7%)
- Independent communication (86.7%)         Independent communication (86.7%)         
- QoL removed out of TSS (85%)QoL removed out of TSS (85%)

Disagreement (<80%):Disagreement (<80%):
- Adherence to medication (66.7%)dication (66.7%)
- Knowledge medication (70%)Knowledge medication (70%)
- Shows ability to make decisions (78.3%)Shows ability to make decisions (78.3%)
- Satisfaction YA (65%)Satisfaction YA (65%)
- Satisfaction caregivers (63.3%)

Round 3 (44 of 59 responses; 75% (COVID pandemic)(44 of 59 responses; 75% (COVID pandemic)
4 questions (3 TSS and changing to YA)

Agreement (>=80%):Agreement (>=80%):
- Attends first appointment (90.6%)Attends first appointment (90.6%)
- Timely refilling prescription (92.5%)Timely refilling prescription (92.5%)
- Contacts outpatient clinic (81.1%)Contacts outpatient clinic (81.1%)
- Independent communication (86.8%)Independent communication (86.8%)
- Knowledge medication (86.6%)Knowledge medication (86.6%)
- Satisfaction YA (88.7%)

Knowledge medication (86.6%)Knowledge medication (86.6%)
Satisfaction YA (88.7%)Satisfaction YA (88.7%)

Disagreement (<80%):Disagreement (<80%):
- Adherence to medication (72.7 %)Adherence to medication (72.7 %)

Round 2 (53 of 60 responses; 87%)(53 of 60 responses; 87%)(53 of 60 responses; 87%)
9 questions of the TSS9 questions of the TSS

Agreement (>=80%):Agreement (>=80%):
- Shows ability to make decisions (88.6%)Shows ability to make decisions (88.6%)
- Satisfaction caregivers (93.2%)caregivers (93.2%)
- Changing young person into YA (88.6%)

Round 1 (60 responses)(60 responses)
10 questions (9 TSS and 1 about removing QoL)

Disagreement (<80%):Disagreement (<80%):
- Adherence to medication (67.9%)Adherence to medication (67.9%)
- Shows ability to make decisions (73.6%)Shows ability to make decisions (73.6%
- Satisfaction caregivers (79.2%)

Action Round 1 
Edit TSS

Action Round 2
Rewrite disagreement questions and introduce Rewrite disagreement q

definition YA

Action Round 3
Rewrite the disagreement question.

Round 4 (48 of 59 responses; 81%)(48 of 59 responses; 81%)(48 of 59 responses; 81%)
1 question of the TSS1 question of the TSS

Agreement (>=80%):Agreement (>=80%):
- Adherence to medication (83%) No disagreement (<80)

Conclusion
First version of the TSS
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Table 2: Final version of the Transition Success Score with the total scores of the YA

Question (by who) Answer options (how to score)
{awarded points}

Score of 
all YA 
(n=160)

n (%)

Q1 (by professional)
Has the YA (adolescent/ 
young adult) attended 
their first appointment at 
the adult GI department? 

A1 (chart review)
·	 Yes, YA attended at the first appointment at the adult GI 

department (also applies if the YA has rescheduled, in short 
term, the appointment for legitimate reasons) {3}

·	 No, the YA did not attend the first appointment, but the 
YA did attend a new appointment within 6 months after 
the last visit in pediatric care. {2}

·	 No, YA did not attend any visit at the adult GI department 
within 6 months. {1}

142 (89)

14 (9)

4 (2)

Q2 (by professional)
Has the YA adhered 
correctly to their medical 
treatment (oral, rectal, 
infusion, injections) since 
last visit?

A2 (Estimate of the professional, checking during visit)
·	 Good adherence; took medication always or most of the 

time (> 80% of doses) {3}
·	 Partial adherence: did not take medication at all times or 

did not take all types of medication (e.g. good adherence 
to oral, but not rectal medication). {2}

·	 Significant non-adherence: stopped all or most 
medication or did not show up for infusions. {1}

143 (90)

12 (7)

5 (3)

Q3 (by professional)
Does the YA show that 
he/she can organize 
a renewal of their 
prescription(s) by 
themselves? 
Or in case of infusion 
medication: Has the YA 
planned their infusions 
independently?

A3 (chart review on request renewal of prescription OR 
check by YA if he/she know how to arrange)

·	 Yes, YA shows that he/ she can organize a renewal of their 
prescription/ infusion appointment by themselves{3}

·	  YA organized a renewal of their prescription/infusion 
appointment together with caregiver(s). {2}

·	 No, renewal of their prescription/ infusion appointment 
always organized by the caregiver(s). {1}

133 (83)

21 (13)

6 (4)

Q4 (by professional)
Has the YA been able 
to recall name/ dose/
frequency of his/her 
medication?

A4 (check during visit)
·	 Yes, YA was able to recall name and dose and frequency 

correctly (in case of infusion therapy: able to recall name 
and dosing interval only). {3} 

·	 No, YA could only recall name or dose/frequency 
correctly. {2}

·	 No, YA was not able to give correct answers regarding any 
medication {1}

147 (92)

12 (7)

1 (1)

Q5 (by professional)
When the YA has a 
question relating to 
their disease, does they 
contact the hospital and 
health care professionals 
themselves?

A5 (chart review on who contacts OR check by/ assess 
during visit)

·	 Yes, the YA will/is able to contact the hospital by 
themselves. {3}

·	 Sometimes caregivers make contact or YA needs help 
from caregivers to contact the hospital. {2}

·	 No, the YA is unable to contact the hospital or caregiver(s) 
have always contacted the hospital and health care 
professionals. {1}

131 (82)
 
25 (16)

4 (2)
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Q6 (by professional)
Does the YA talk 
independently with the 
treating physician/nurse?

A6 (check during visit)
·	 Yes. Caregivers are allowed to be present during the 

appointment but ask almost no questions (comparable 
to a partner who is present during an appointment with an 
adult patient). {3}

·	 YA needs help from caregivers to ask/ answer certain 
questions or to be reminded to ask something. {2}

·	 No, most (> 50%) of the communication went through the 
caregiver(s). {1}

145 (91)

13 (8)

2 (1)

Q7 (by professional)
Do you feel that the 
YA is involved in shared 
decision making, and 
that the YA can discuss 
independently with the 
health care provider 
about treatment, tests 
and other disease-related 
issues? 

A7 (assessment of the professional, during visit)
·	 Yes, the YA is independently involved in shared decision 

making and contributes in the care process. If necessary, 
the YA consults with a caregiver on an equivalent 
level (comparable to a partner who is present during an 
appointment with an adult patient). {3}

·	 Yes, but the YA needs help/guidance from the caregiver(s) 
in shared decision making (for example, in the final 
decision making) or caregivers lead a major part of the 
conversation. {2}

·	 No, there is no shared decision making with the YA (no 
share decision making at all or only by the caregiver(s)) {1}

131 (82)

28 (17)

1 (1)

Q8 (by YA)
How satisfied are you 
with the transition 
process? Give a score (1 
= completely unsatisfied 
and 10 = completely 
satisfied)

A8 (ask the YA)
·	 Satisfied (score 8-10) {3}
·	 Neutral (score 5-7) {2}
·	 Unsatisfied (score 1-4) {1}

99 (62)
57 (36)
4 (2)

Q9 (by caregiver)
How satisfied are you, 
as a caregiver, with the 
transition process? Give 
a score (1 = completely 
unsatisfied and 10 = 
completely satisfied)

A9 (ask the caregiver)
·	 Satisfied (score 8-10) {3} 
·	 Neutral (score 5-7) {2}
·	 Unsatisfied (score 1-4) {1}

85 (53)
71 (44)
4 (3)

TSS: Transition Success Score, Q: Question, A: Answer option, YA: Young Adult
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Patients
Between May 2021 and April 2023, seven Dutch hospitals (four academic and 
three non-academic hospitals) enrolled YA with IBD who had transitioned to adult 
healthcare 9-15 months before. This time frame was chosen to ensure that YAs 
were used to the responsibilities and routines of adult care and could still recall 
the transfer experience. Following the COSMIN methodology, our goal was to col-
lect 150 completed TSS, which is deemed sufficient for validation purposes. 18 All 
eligible YAs were invited to participate, and in cases of refusal, reasons for declin-
ing were documented. Although transition programs varied between the hospi-
tals, most had a transition protocol or clinic to focus on transitional care within 
the local setting. Following standard practice in the Netherlands, patients usually 
transferred to adult care around 18 years of age.

Data collection
The receiving adult healthcare providers were responsible for reporting on 7 of 
the 9 items of the TSS during an outpatient visit. Concurrently, YAs and their care-
givers were instructed to digitally respond to the two satisfaction-related ques-
tions, translated into Dutch. YA also completed validated questionnaires related 
to transition; the RTT (knowledge)6, TRAQ-NL (self-management)5, and the IBD-Q 
(QoL)21.    Transfer readiness assessments were collected from YA, pediatric and 
adult healthcare providers using a 100-point visual analogue scale (VAS). In addi-
tion, YA self-assessed their level of independence using a VAS. All questionnaires 
were requested to be completed within a four-week period, encompassing two 
weeks before a routine outpatient visit to two weeks after. The questionnaires 
were distributed using Lime Survey version 3.1.1 (LimeSurvey GmbH, Hamburg, 
Germany).

To evaluate the construct validity of the TSS, we examined the correlation be-
tween the TSS total score and self-management skills and transition readiness 
characteristics (Table 3).  Since no major changes were made to the TSS after the 
pilot phase, the final validation analysis included the TSS outcomes as along with 
the results of the TRAQ, RTT, and QoL assessments from the pilot study.

Predictors of successful transition
To identify predictive factors regarding success of transition, demographic infor-
mation, disease behaviour, disease activity assessment at the time of transfer and 
at the time of completion of the TSS were collected through chart review and a 
supplementary questionnaire for YA on education level, family composition, pa-
tients’ and caregivers’ country of birth. YA conducted self-assessments on disease 
acceptance using a 4-point Likert scale response to the question, “I can accept that 
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I will have this disease for the rest of my life.” Additionally, perceived disease bur-
den was self-assessed on a 4-point Likert scale in response to the question, “How 
much do you currently suffer from your  illness?”. Identification of IBD exacerbation 
between transfer and completion of the TSS was based on initiation of or changes 
in medication due to increased symptoms or the presence of endoscopic disease 
activity. Disease activity was scored according to the Physician Global Assessment 
(PGA), which categorizes disease activity as normal, mild, moderate or severe.

A previous study using Q methodology categorized a group of chronically ill YA 
into four personality and behavioral profiles.22 The «Conscious & Compliant” pro-
file denoted individuals with a high level of involvement in disease knowledge 
and management. The “Backseat Patient” profile characterized YA who were less 
mature and relied more on their caregivers. Patients expressing a strong desire 
to be transparent about their disease, not concealing it but embracing it in their 
daily lives, were classified as “Self-confident & Autonomous”. The “Worried & Inse-
cure” profile encapsulated patients primarily concerned about their disease. In the 
present study, both pediatric and adult healthcare providers utilized these pro-
files to determine the patient type for each YA within the context of transition.

Statistical analysis
Statistical analyses were performed conducted SPSS for Windows, version 28.0.1.0 
(IBM SPSS Statistics for Windows, Armonk, NY, USA). Significance was determined 
at a p-value <0.05. Only fully completed TSS questionnaires were included in the 
analysis. Incompletely answered supplementary questionnaires were excluded 
from the analysis, leading to fewer participants for the corresponding analysis.

Validation phase
To compare the independent variables of the hypothetical constructs in Table 3, t-
tests were used for dichotomous variables and Pearson’s correlation coefficients 
for continuous variables. Structural validation was conducted using Rasch analysis, 
a method that assesses question characteristics, identifies the need for question 
modification, and evaluated the questions’ ability to distinguish between differ-
ent levels of success of transition, which is the latent variable. This latent variable 
is normally distributed with a mean of 0 and a variance of 1. A value of 0 repre-
sents the mean transition success, and the range of all values is from -4 to 4.23. The 
reliability of the entire TSS was evaluated using Cronbach’s alpha.
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Predictors of successful transition
Associations between various predictor variables and total TSS scores were 
assessed using univariable and multivariable analyses. Due to low response fre-
quencies, the estimation of the model’s coeffi  cients was not stable, the questions 
concerning disease activity (PGA), disease burden and acceptance of disease, all 
rated on a 4-point scale, were merged into two categories (present versus ab-
sent). An analysis of variance was carried out to explore the relationship between 
education level and TSS score as well as family composition and TSS score. The 
dependent variable was TSS, while the categorical predictor was either education 
level or number of siblings. For comparing Q-patient profi les, the Fisher-Freeman-
Halton exact test was used due to the nominal nature and low frequencies in 
some profi les.

Cut-off  scores
To enhance the practicality of the TSS in routine clinical care, cut-off  scores need to 
be determined.  In the absence of a gold standard, these scores were determined 
by an expert panel. Most importantly, the cut-off  scores should enable identifi ca-
tion the YAs who had a problematic transition and transfer of care, and who are 

Table 3: Construct validation of the TSS with hypothesis testing

Association of total TSS scores of patients with 
IBD with specifi c variables:

Measurement Pearson 
correlation

p-value

TSS should correlate positively with higher VAS 
self-management scored by YA 

VAS self-
management 
YA

0.348 <0.001

TSS should correlate positively with higher VAS 
transfer readiness scored by YA 

VAS transfer 
readiness YA

0.317 <0.001

TSS should correlate positively with higher VAS 
transfer readiness scored by paediatric health 
care providers

VAS transfer 
readiness 
paediatric HCP

0.279 <0.001

TSS should correlate positively with higher VAS 
transfer readiness scored by adult health care 
providers

VAS transfer 
readiness adult 
HCP

0.584 <0.001

TSS should correlate positively with higher level 
of self- management

TRAQ-NL (5) 0.444 <0.001

TSS should correlate positively with higher level 
of disease knowledge

RTT (6) 0.308 <0.001

TSS should correlate positively with higher level 
of quality of life

IBDQ (18) 0.242 0.004

HCP: health care providers, TRAQ: Transition Readiness Assessment Questionnaire, QoL: Quality of 

Life, RTT: Rotterdam Transition Test, TSS: Transition Success Score, VAS: Visual Analogue Scores, YA: 

Young Adult, Signifi cant diff erence; p=<0.005
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in most need of individualised transitional care. In light of the aforementioned 
premises and the previously described defi nition of transition success, along with 
the questions posed by the TSS, the following score distribution was established: 
Transition was successful with total TSS scores ≥  25, moderately successful with 
scores of 21-24, and scores ≤ 20 were indicative for unsuccessful transition.

Figure 2: Inclusion procedure TSS validation study

311 eligible patients
(including the pilot study)

97 not included before study start.
Reason for non-inclusion n. (%)
No visit during inclusion 
period

26 (27)

Declined to participate 34 (35)
No contact at all 25 (26)
No written permission 10 (10)
Psychological problem 2   (2)

54 excluded during study.
Reason of exclusion n. (%)
No medication use 10 (19)
Reluctance to finish TSS 44 (81)

160 YA (51%) completed total TSS

135 completed full set of questionnaires.

TSS: Transition Success Score, YA: Young Adult
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RESULTS

Young adult patients
One hundred and sixty of the 311 IBD eligible patients (meeting the inclusion 
criteria) completed the TSS (response percentage 51%), of whom 49% were male 
and 56% had Crohn’s disease. Mean age at diagnosis was 14 years (IQR 3.56). One 
hundred and thirty-five participants completed the full set of questionnaires 
(Figure 2). Table 4 shows the demographics of participating patients as well as pa-
tients who were not included. Reasons for not willing to participate are reported 
in Figure 2.  A significantly higher proportion of non-included patients were male 
(p=0.02), patients with disease in clinical remission (p=0.04) and had a significantly 
lower transfer readiness score as reported by their paediatrician (p=0.005). Ad-
ditionally, non-included patients were significantly (p=0.03) more often identified 
as “Self-confident & Autonomous”. After transition and transfer, adult healthcare 
providers rated the YAs more often as  “self-confident and autonomous” (n=106, 
80.3%) compared to the paediatricians before the transition (n=90, 68.2%).

Table 4: Demographics of included (n=160) and excluded patients (n=151)

N.( %) or Mean
Inclusion patients

N. (%) or Mean (SD)
Exclusion patients

p-value 

Sex
 Male, % 78 (49) 94 (61) 0.02

IBD diagnosis
 Crohn’s disease
 Ulcerative colitis
 IBD-U

89 (55.6)
66 (41.3)
5 (3.1)

87 (56.6)
61 (39.6)
6 (3.9)

ns

Disease activity at moment of transfer
Remission 96 (60) 107 (71.3) 0.04

Q-Profile YA (as reported by paediatric 
healthcare provider)

‘Conscious & 
Compliant’
‘Backseat patient’
‘Self-confident & 
Autonomous’
‘Worried & Insecure’ 

90 (68.2)

14 (10.6)
15 (11.4) 

13 (9.8)

68 (49.6)

25 (18.2)
30 (21.9) 

14 (10.2)

Versus profile 
‘Conscious & 
Compliant’

ns
0.03

ns

VAS transfer readiness (as reported by 
paediatric healthcare provider) 

Mean 82.95 (12.59)
IQR 15

Mean 78,2 (13.3) 
IQR 20

0.005

IBD: inflammatory bowel disease, IQR: interquartile range, SD; standard Deviation, ns: not significant, r: 

Pearson correlation, VAS: Visual Analogue Scores, YA: Young Adult. 

Significantly difference; p=<0.05
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Validation of TSS

Structural validation of the TSS
Figure 3 depicts the results of the Rasch model per question, which ranges from 
-4 to 4. The figure illustrates that the TSS is most effective in discerning between 
low (-4) and moderate (0) levels of transition success. This implies that the TSS can 
best identify patients who did not have a successful transition. Questions with the 
lowest discriminative value were those on  “attended first appointment”  (TSSQ1) 
and “satisfaction scored by patient and the caregiver” (TSSQ8 and TSSQ9).

Figure 3: Item information curves

Test Information Function showing per question how much information it provides (x-axis) at the 

transition success level (y-axis). -4 totally failed transition to 4 perfectly successful transition

TSS: Transition Success Score, Q; Question
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Construct validity with hypothesis testing
All questionnaires pertaining to transition readiness and self-management skills, 
including TRAQ-NL, RTT and QoL, correlated significantly, positively with the TSS 
(Table 3). Transfer readiness as scored by the adult healthcare providers using VAS 
had highest correlation, albeit still relatively weak (r 0.584; p<0.001). The most 
robust relationship was observed between the TSS and a questionnaire was self-
management skills assessed by TRAQ-NL (r 0.444; p<0.001).

Reliability of the TSS
Cronbach’s alpha for internal consistency of the TSS was 0.64, demonstrating ac-
ceptable reliability of the total TSS.

Outcome and predictors of the TSS
The mean TSS score was 25 (score range 17-27), with a quarter of YA patients 
achieving the maximum score. Table 2 indicates that 92% of the participants 
achieved the maximum score on question 4 about recalling medication. Of the 
caregivers, 53% scored a maximum VAS score (of 10) for their satisfaction con-
cerning the transition process. Caregivers and YAs were satisfied with the transi-
tion care program (mean 7.4; SD. 1.5 vs. 7.8; SD. 1.5).

Cut-off scores
Transition was successful (total TSS-score ≥ 25) in 112 patients (70%). Transition 
success was moderate in 42 patients (26.2%) who had a total TSS score between 
21-24. Transition was unsuccessful (TSS ≤ 20) in 6 patients (3.8%).

Predictors of success of transition
The results of the univariable analysis indicated that a higher disease activity (as 
assessed with PGA) and perceived disease burden (as reported by patients) at 
the time of TSS completion, along with experiencing disease exacerbation after 
transfer, were associated with lower TSS scores (Table 5). Additionally, patients 
categorized in the “Backseat” group (n=7, 5.3%; mean 20.86) and “Worried & Inse-
cure” group (n=6,.5%; mean: 22.83) demonstrated significantly (p=<0.001) lower 
TSS scores compared to patients in the “Conscious & Compliant”  group (n=106, 
80.3%; mean 25.45). No significant relationships were found between TSS scores 
and surgery, time between transfer and first adult care appointment, country of 
birth, divorced caregivers, independent living, or transferring to an external hos-
pital.
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Table 5: Patient demographics in relation with total score TSS

 Relation with the TSS 
Inclusion patients 
N (%) or Mean (SD)

TSS mean (SD) Pearson 
correlation

p-value

Sex
Male, % 78 (49) Male; 24.9 (2.2)

Female; 25.2 SD. 1.9
0.43

IBD diagnosis
Crohn’s disease
Ulcerative colitis
IBD-U

89 (55.6)
66 (41.3)
5 (3.1)

25.0 SD. 2.0
25.1 SD. 2.1 
24.8 SD. 1.8

0.91

Age at filling in TSS (years) Mean 19.1 (0.3)
IQR 0.42

 -0.076 0.35

Age at diagnosis (years) Mean 14.0 (3.2)
IQR 3.56

 0.008  0.92

Age at transfer (years) Mean 18.0 (0.3)
IQR 0.17

 -0.097 0.22

Educational level (n=150)
Low (lower secondary)
Medium (upper secondary)
High (pre-university)

13 (8.7)
92 (61.3)
45 (30)

24.31 (2.2)
24.93 (2.0)
25.48 (1.7)

0.09

Duration (days) between transfer 
and completing TSS (n=154)

Mean 369.8 (82.1)
IOR 106.5

 -0.007 0.94

Disease activity (PGA) at moment of 
transfer

Remission (PGA; Normal) 96 (60)

Remission 25.2 (2.0)
Disease activity 24.8 (2.0)

0.268

Disease activity (PGA) at moment of 
filling in the TSS (n=132)

Remission (PGA; Normal) 97 (73.4)

Remission 25.2 (1.8)
Disease activity 24.2 (2.3)

0.02

Disease exacerbation after transfer 
(n=132)

Yes 37 (28)

Yes; 24.4 (2.0)
No; 25.3 (1.9)

0.02

Disease burden YA at moment of 
filling in TSS (n=152)

Disease burden 97 (63.8)

no complains; 25.7 (1.8)
disease burden; 24.6 (2.1)

<0.001

Q-Profile YA by paediatric HCP
‘Conscious & Compliant’
‘Backseat patient’
‘Self-confident & Autonomous’
‘Worried & Insecure’ 

90 (68.2)
14 (10.6)
15 (11.4)
13 (9.8)

25.3 (1.7)
24.2 (2.5)
24.5 (2.7)
24.6 (1.9)

0.151

Q-Profile YA as scored by adult HCP 
(n=132)

‘Conscious & Compliant’
‘Backseat patient’
‘Self-confident & Autonomous’
‘Worried & Insecure’

106 (80.3)
7 (5.3)
13 (9.8)
6 (4.5)

25.5 (1.5)
20.9 (3.5)
24.7 (1.2)
22.8 (2.0)

Family composition (n=152)
No siblings
1-2 siblings
3-4 siblings
More than 4 siblings

8 (5.3)
117 (77)
22 (14.5)
5 (3.3)

24.8 (3.0)
25.1 (2.1)
24.5 (1.7)
26.0 (0.7)

Acceptance of disease (n=111)
Yes, always or often 91 (82) Yes; 25.2 (1.9)

No; 24.4 (2.7)

0.215

IQR: interquartile range, PGA: Physician Global Assessment, SD; standard Deviation, TSS: Transition Success 

Score, YA: Young Adult, Significantly difference; p=<0.05
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DISCUSSION

In this multicentre validation study conducted in the Netherlands we developed 
and validated the TSS, the first instrument for assessing the effectiveness of tran-
sition in YA IBD patients. We have demonstrated that the TSS is a reliable and valid 
tool to measure transition success. YAs who participated in the study achieved 
high scores, suggesting a high level of successful transition in this population, with 
a mean score of 25 (range 17-27) and a quarter of the participants even achieving 
maximal scores (27). Specific patient profiles such as “Backseat” and “Worried & 
Insecure” as well as disease activity and burden at the time of TSS completion and 
exacerbation after transfer, were identified as predictors of unsuccessful transi-
tion.

Discussion of the development of the TSS
Our previous Delphi study revealed that stakeholders valued generic outcomes 
such as self-management over disease-specific characteristics  16. Consequently, 
the TSS was developed as a generic tool, not tied to any specific disease. The 
TSS items are highly similar to the items identified as relevant in Delphi studies 
on transition outcomes in other diseases, which identified key items related to 
independence, adherence, appearance in adult care, and satisfaction  24,25. In a 
patient-based study, 518 YAs with different chronic diseases identified 5 indica-
tors of transition success. These 5 indicators (patient not lost to follow-up, at-
tending scheduled visits in adult care, patient building a trusting relationship with 
adult provider, continuing attention for self-management, patient satisfaction 
with transfer of care) are all included in the TSS in some way 17. For diseases such 
as haemophilia  24,26  and diabetes  27, disease-specific items that monitor disease 
control such as annual bleeding rate or HbA1c have been suggested to reflect 
transition success. In IBD, faecal calprotectin is a validated marker of disease activ-
ity, but not associated with transition success. A Delphi study on sickle cell disease 
prioritized general items such as Quality of life (QoL) 28. Our Delphi group decided 
to not include QoL in the TSS, but we validated the TSS using QoL as a measure 
and found a significant correlation between a higher TSS score and better QoL 
(r=0.242, p=0.004).

Questionnaires have been developed that advocate measuring success of transi-
tion for YAs with diabetes  29  and another for crossover youth  30    by measuring 
their self-management skills across various domains to assess transition success. 
These questionnaires assume that failure to master self-management skills means 
that the transition was not successful 30. The mastery of pre-transfer skills, such 
as those measured by the TRAQ, can be compared with these questionnaires  29. 
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In consideration of the aforementioned factors, success of transition measured 
by the TSS is defined as: The transition to adult care is a success when the young 
adult patient is able to manage their illness independently and knows how to 
navigate the adult care system with satisfaction.  To the best of our knowledge, 
the TSS is the first instrument that quantitatively measures success of transition.

Discussion of the validation of the TSS
As is typical of a well-designed questionnaire, the questions from the TSS elicit 
information at varying levels of knowledge. Questions 1, 8, and 9 provide mini-
mal information, yet the study group, supported by literature15,16,19,20,31, deemed 
them to be of such relevance, based on the holistic view of transition (satisfaction 
YA and their caregivers), that they were retained in the TSS.  Furthermore, the 
removal of these questions did not result in significantly altered values in the vali-
dation analyses conducted with Cronbach’s alpha and Pearson’s correlations. We 
demonstrated that the TSS effectively identifies YAs who did not have a success-
ful transition (SD -4- 0; Rasch range -4- 4). This is of major importance for routine 
clinical use, as it can identify at risk patients who require heightened guidance 
and care, likely benefitting from a tailored transition program or intervention. 
Correlation analyses provided support for all hypotheses regarding construct 
validation, although correlations were predominantly low or moderate, suggest-
ing that the success of transition is influenced by multiple factors. Consistent 
with prior research findings, a holistic view of the transition period is crucial, with 
care strategies tailored to individual patients 1-3,9,31-33 Conversely, it can be argued 
that QoL, self-management and knowledge are influenced not only by the man-
ner in which the transition occurs, but also by factors such as disease course and 
activity and specific patient characteristics, for example gender and age  5,6,21.A 
notable distinction between pediatric and adult healthcare lies in the shift of 
responsibility from caregivers to the patient in the management of their disease 
and treatment regimen. As such, the development of self-management skills such 
as taking medication is important during a transition program  2,9,32. Notably, the 
correlation between the TSS and the self-management tool TRAQ-NL emerged as 
the strongest, underscoring the importance of enhancing self-management skills 
within structured transition programs.

Discussion of the patient outcomes
Lower TSS scores were found in patients characterized as “Backseat patients”, who 
prefer to be guided and cared for by their caregivers and often show less interest 
in managing their illness 22. Such coping behaviour can diminish independence and 
impact transition success negatively. Additionally, patients experiencing greater 
disease burden and more disease exacerbations after transfer exhibited sig-
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nificantly lower TSS scores. This may reflect the consequences of an unsuccessful 
transition. Or, vice versa, active disease during transfer has been reported to lead 
to a less successful transition15.

Strengths and Limitations
A strength of this study is the multicentre prospective design and the robust de-
velopment of a novel quantitative tool that evaluates effectiveness of transitional 
care. All validation steps have been carried out according to the COSMIN meth-
odology with a sufficient number of questionnaires that enables us to draw clear 
conclusions. Nevertheless, some limitations of this study should be mentioned. 
Firstly, the absence of a gold standard to measure the success of transition com-
plicates validation of the TSS and necessitated the use of measurement tools that 
appear to be scientifically related to the skills needed for successful transition; 
self-management, knowledge and Qol. This underscores, the critical need for 
establishing such a standard to accurately measure success. Second, selection bias 
may apply since all included patients scored high on the TSS. This might be the 
consequence of the high quality of transitional IBD care in the Netherlands, even 
though it is not uniform between hospitals. Four hospitals (representing 85% of 
the included patients) had established multidisciplinary transition clinics or pro-
tocols. Alternatively, a considerable proportion of eligible YA (49%) could not be 
included into the study, with 26% being unable to be contacted and 35% declining 
to participate (Figure 2). This group of patients differed significantly from those 
who did participate, primarily comprising patients with less severe disease activ-
ity at the time of transfer, often categorized by pediatricians as “Self-confident & 
Autonomous” for whom transition may have been less successful. Therefore, TSS 
scores from this study might not be representative for the IBD population at large. 
Further research is required to gain a deeper understanding of the cut-off scores. 
It is crucial to have a representative sample of the entire IBD patient population, 
ideally from multiple countries. One potential approach is to obtain consent from 
patients to participate in the study at an early stage, before the transfer. This way, 
those patients who will potentially drop out of care later (lost to follow-up), thus 
having unsuccessful transition, will still be part of the study sample. Third, VAS 
scores from both patients and caregivers measuring transition success might be 
inflated  since the survey has been conducted by their own healthcare team. To 
mitigate this effect, patients and caregivers were asked to fill in the questionnaire 
online.
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CONCLUSIONS

In this study, we developed the first validated quantitative measure of healthcare 
transition outcomes for YA with IBD.  The TSS allows healthcare professionals in 
adult care to identify YA in whom transfer of care was unsuccessful in order to 
provide additional tailored transitional care in response. Moreover, the TSS aids in 
generating risk profiles to pinpoint patients at risk of transition failure and assists 
in discerning effective interventions or transition programs.

As this TSS is non-disease specific, validation in cohorts of patients with other 
chronic diseases would be insightful after TSS validation in these disorders as well. 
We encourage all healthcare providers involved in IBD transitional care to adopt 
the TSS to monitor in order to evaluate and improve their transition programs.
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SUPPLEMENTAL DATA

Supplemental table 1: Demographic characteristics of the expert panel (n=60)

N (%)

Sex Male, % 24 (40)

Hospital type Non-academic hospital
Academic hospital

5 (8.3)
55 (91.7)

Department Paediatrics
Gastroenterology
Internal Medicine

36 (60)
18 (30)
6 (10

Position Paediatric Gastroenterologist
Paediatric IBD Nurse
Gastroenterologist
Adult IBD Nurse
Clinical research fellow
Transition manager

25 (41.7)
9 (15)
19 (31.7)
5 (8.3)
1 (1.7)
1 (1.7)

Continent Europe
North America
Asia

48 (80)
6 (10)
6 (10)
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Adolescence is a turbulent phase in which young people search their ways to find 
their identity. The phase is made even more challenging if you also have a chronic 
illness such as IBD. Besides adolescence and dealing with all the consequences of 
chronic illness, the transition is complicated by the differences between pediatric 
and adult care. To make this phase to independent adults as smooth as possible, a 
team effort, collaboration between pediatric, adult care, patients and caregivers, 
is crucial.

The overall aim of this thesis was how healthcare providers can best guide ado-
lescent and young adult IBD patients during the transition period to adult health-
care. The objective was to optimize the tools used for monitoring of skills building 
during transition (Part A), and to establish a valid method to measure success (or 
effectiveness) of the transition process (Part B).

To enhance the quality of transitional care, we have developed measurement 
tools for the different facets of transition (see Table 1)
This final chapter compares the main findings of this thesis with the current litera-
ture, including my personal perspective and, most importantly, potential future 
applications in clinical practice.

Table 1: overview of developed measurement tools

Measurement tool What it measures Chapter

Rotterdam Transition Test (RTT) IBD related knowledge
-	 Open-ended questionnaire
-	 Correction model

Chapter 2

Transition Readiness 
Assessment Questionnaire;
Dutch version (TRAQ-NL)

Self-management
-	 Translation of TRAQ1

-	 Reference scores for IBD patients

Chapter 3

Transition Yourself Composite score of success of transition
-	 Based on the opinion of pediatric IBD 

experts

Chapter 5

Transition Success Score (TSS) Success of Transition
-	 Based on the Top 10 item list generated 

by international Delphi procedure (with 
pediatric and adult IBD experts, and patients)

Chapter 6 & 7
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Part A: Developing tools to support the transition process.
Adult healthcare is different from what IBD patients coming from paediatrics are 
used to. It is provided by a different team of healthcare professionals in a differ-
ent part of the hospital, or even in another hospital. In addition, adult healthcare 
is structured differently, driven by the high number of patients and adapted 
to adult behaviour. This means that the young adult is expected to behave in a 
different way in adult healthcare compared to pediatric healthcare. In the topi-
cal review on transition by the European Crohn’s Colitis Organization (ECCO), it 
is schematically presented that the adolescent’s disease-related knowledge and 
self- management level increase during this period in order to learn how to navi-
gate in adult healthcare.2

Adolescents3-6, but also adults7, may have insufficient disease-related knowledge, 
whereas good IBD knowledge has been associated with a number of benefits, in-
cluding improved medication adherence8-10, coping11, disease outcomes and even 
reduced costs.12 For this reason, several questionnaires have been developed to 
measure patients’ knowledge of IBD, including those in transition. All these tools 
were designed as multiple-choice questionnaires. 4,13-20 This can be a problem, as 
adolescents will sometimes guess the answer, with a chance of 25% of getting it 
right (in 4 multiple choice options). For this reason, we developed an open-ended 
questionnaire with a response model to measure the patient’s actual knowledge; 
the Rotterdam Transition Test (RTT), described and studied in Chapter 2. The 
RTT, perhaps because it is an open-ended questionnaire, is not the most obvious 
knowledge questionnaire to use in a research setting. While more than substan-
tial agreement (K>0.61) was achieved for all questions after several adjustments, 
inter-rater reliability still depends on how the sometimes-vague answers are inter-
preted and scored by the assessor. Still, for guidance in daily practice, the open-
ended nature of the RTT certainly has specific value. For example, the strangest 
answers to the questions will provide good insight into what the adolescent truly 
knows. This makes it easy to start a conversation with the adolescent, even about 
more sensitive issues such as smoking, alcohol and drugs, or sexuality and preg-
nancy.21 The RTT study showed that girls, as well as patients of older age, with 
higher level of education and acceptance of the disease had significantly higher 
levels of knowledge. It should be noted that this does not apply to all 17-year-old 
girls pursuing higher education. Additionally, while some may perform well on the 
entire RTT, they may still lack knowledge in certain areas. Altogether, the RTT is 
a valuable tool that can tailor individual care. If a patient knows all the answers, 
there is no need to discuss the items at length and there is room to focus on the 
patient’s individual needs. Patient questionnaires pose a significant challenge in 
both practice and scientific research: a substantial number of adolescents regard 
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the completion of questionnaires as an onerous task, primarily due to the time 
commitment required in the context of their already demanding schedules.22 This 
is certainly true of the RTT, which can take up to 15 minutes to complete properly, 
due to the open-ended nature of the 25 questions for boys and 27 questions for 
girls. In the future, a shortened (but still complete) version of the RTT needs to be 
developed.

Self-management of the disease was another important skill to consider during 
the transition process.2 Knowledge and self-management skills are connected. 
A higher level of knowledge can lead to a higher level of self-management. The 
adolescent can turn disease knowledge into the action of self-management. One 
is not possible without the other, so it is important to pay attention to both skills. 
A lack of either can also lead to poorer adherence to treatment.9,23 In IBD, non-
adherence can lead to disease exacerbation. Chapter 3 describes the translation 
into Dutch and validation of a widely used generic self-management question-
naire, the Transition Readiness Assessment Questionnaire (TRAQ)1. The TRAQ is 
an easy and quick to complete questionnaire that gives healthcare providers in-
sight into the patient’s independence in five different areas of self-management. 
For daily practice, it is very important that a questionnaire is useful and that the 
individual patient benefits from the questionnaire.24 That is why we developed 
age-specific reference scores. With these scores, healthcare providers can show 
patients in the consultation room where they stand in relation to their peers and 
where they could possibly work harder or where they are doing well. The scores 
increase with age, showing higher level of independence when patients become 
older, just as disease-related knowledge measured by the RTT increases with age 
(Chapter 2). It seems reasonable to suggest that this correlation may be attrib-
utable to the fact that, at a certain age, the patient has undergone the intense 
period of adolescence and is therefore better able to cope with whatever may 
arise in the context of living with IBD as a young adult.25 With reference scores, 
the transition readiness of a patient can be compared with the rest of the cohort. 
The question remains: which score gives the best chance of a successful transi-
tion? There is a relation between a higher level of self-management scored by the 
TRAQ and the healthcare related outcome in the year after transfer.26 It can be 
posited that the development of self-management skills is a crucial aspect of the 
transition process. In the concluding sections of this thesis, we undertake a more 
detailed examination of the utility of self-management as a metric for assessing 
the success of transitions.
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A patient-reported outcome measure (PROM), such as the TRAQ, must not only 
be useful, but also easy to use for healthcare providers and patients. Digital ap-
plications can be used to properly integrate PROMs into the healthcare system.27 
In Chapter 4, we show how we introduced and implemented PROMs for anxiety 
and depression in our IBD patients in the electronic patient record. Here, we were 
particularly interested in how the patients experienced the use of PROMs as part 
of their care. The message from the patients was that they were satisfied but 
would like to see the questionnaire less often (not every 3 months as offered in 
the study). It is a difficult balance between getting the necessary information and 
burdening the patient. We, and others before us, learned from this study that it 
is important that the usefulness of the questionnaire is clear to the patient, that 
the results are handled by the healthcare providers, shared with the patients, and 
that the healthcare providers are aware that a patient has more to do in life.28,29

Part B: The quest of making success of transition measurable
As healthcare providers in pediatric care, we need to prepare adolescents with 
IBD as well as possible for the differences and expectations of adult healthcare. 
Several structured transition programs exist, but it is unclear which ones are most 
effective in facilitating a successful transition. 2,30,31 In addition to that there is 
still no clear definition of transition success, and many terms such as readiness 
and transition success are used interchangeably.32-34 For this reason, the expert 
group in Chapter 7 define success of transition as follows: ‘The transition to 
adult healthcare is a success when the young adult patient is able to manage their 
illness independently and knows how to navigate the adult healthcare system with 
satisfaction’. The focus is on the young adult’s skills in managing their illness 
independently, while the most important thing is that he knows where to go with 
a question or problem in adult health care. This does not mean that all patients 
are completely ‘ready’ at the time of transfer.35 Our quest to measure transition 
success has similarities to the transition process of IBD patient. This process is also 
one of trial and error, providing the opportunity to learn and improve ourselves 
to achieve a favourable outcome. A first attempt to measure transition success 
was made in Chapter 5. In 2008, our research group developed a questionnaire 
measuring self-efficacy.36 Self-efficacy, a person’s belief in his ability to organize 
and perform the actions necessary to deal with future situations, is considered a 
prerequisite for self-management. 37,38 Self-efficacy was thought to be important 
for successful transition, in addition to self-management and disease-related 
knowledge.39,40 Based on the available literature and the outcomes of a focus 
group with IBD experts, a score was developed (Transition-Yourself) consisting of 
the following items: attendance at the adult gastroenterology outpatient clinic, 
adherence to therapy and rating of the quality of his transition process by the 
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adolescent.41 This composite score showed in a group of 35 IBD patients that 63% 
had a successful transition, 31% a moderate successful transition and 6% had an 
unsuccessful transition. Transitional care has changed over the years. At the time 
of this study (2014), transition care consisted of outpatient appointments at the 
adult care site, multidisciplinary meetings with pediatric and adult care, attention 
to disease knowledge by pediatric healthcare providers, and both oral and written 
handovers between healthcare providers. No relationship was found between self-
efficacy, as measured by the IBD-Yourself, and the success of the transition. The 
lesson we learned from conducting this study is that ascertainment of reliability 
and validity of a measurement tool (such as Transition-Yourself composite score) 
is of utmost importance too; this was not done and therefore it is unclear whether 
the Transition-Yourself is an accurate reflection of the construct it is designed to 
assess.

Next, in order to properly measure the success of transition, we took the ap-
propriate steps to develop a measurement tool in a scientifically valid approach. 
To achieve this, we performed a three-stage Delphi study in which we asked 
an international IBD expert panel (of 64 people: nurses, pediatric and adult 
gastroenterologists) and 61 IBD patients up (to the age of 25 years) what they 
considered to be the most important parameters of transition success (Chapter 
6). The results of the expert panel and the patient group were very similar, with 8 
items identified as important by both groups. It was noticeable that the selected 
items mainly focused on self-management skills and autonomy of the patient (e.g. 
independent communication, medication adherence), but also on quality of life 
and patient satisfaction with the transition process. Disease-related issues (ex-
acerbation, inflammatory markers and surgery) were not considered important. 
Finally, in the Top 10, ‘shows ability to make decisions regarding IBD’ was seen 
as the most important item, ahead of ‘independent communication with treating 
physician or nurse’. We found that the Top 10 items were broadly similar to those 
that have been found to be important for a successful transition in other chronic 
conditions.41-46

The Top 10 from the international Delphi study provided a good basis for the 
development of a new measurement tool with the same group of IBD experts 
from the Delphi study (Chapter 7). Using a consensus methodology over 4 rounds, 
the Top 10 were translated into a quantitative questionnaire of 9 questions with 
3 response options per question: the Transition Success Score (TSS). 7 of the 9 
questions are to be reported by the adult healthcare provider and concern the 
patient’s behaviour in relation to their illness (e.g. contacting the hospital them-
selves, being involved in decision making). The last two questions are about 
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patient and caregiver satisfaction with the transition process. In order to validate 
the TSS questionnaire, it is important that the questionnaire measures what it is 
supposed to measure and that it is reliable.24 We used the COSMIN method47 to 
test whether the TSS was valid and reliable. After the lessons learned from the 
Transition-Yourself Score study, we conducted a multicentre study to ensure 
that bias in care delivery (e.g. the transition program or healthcare providers 
behaviour) would not affect the validation of the TSS. We also kept the time 
frame for completing the TSS after transfer shorter (maximum 16 months) than 
in the Transition-Yourself Score study. This was based on the experience that 
many young adults found it difficult to assess the transition process two years 
after transfer. As a result of all this, the TSS is construct and structurally valid with 
acceptable reliability and can certainly be used as a measure to identify young 
adults whose transition has not gone well. This is a great addition to the practice 
to further optimize transitional support. There is a significant correlation with 
the core transition skills2; knowledge (measured with the Rotterdam Transition 
Test (Chapter 2)) and independence (measured with the TRAQ (Chapter 3)), but 
also with quality of life (measured with the IBDQ)48, but the correlations were not 
strong. This again suggests that transition in care and its success does not depend 
on one factor and that transition in care should be personalised.2,30,49-53 To make 
the TSS usable in daily practice, we have developed cut-off scores based on expert 
opinion in the absence of a gold standard. These scores need further validation.

We also looked into the type of patients that scored lower on the TSS and there-
fore had a less successful transition. The TSS score was lower in patients described 
as ‘backseat patients’, who prefer to be guided and cared for by their caregivers 
and often have less interest in managing their illness.54 Such coping behaviour 
can reduce independence and negatively impact on transition success. However, 
patients who experienced high disease burden or exacerbation after transfer also 
had lower TSS scores. It is unclear whether disease burden and disease activity is 
cause or consequence of a less successful transition. It may also be that disease 
in remission contributes to a successful transition, as we saw in the Transition-
Yourself Score study.

Conducting research with adolescents is challenging, especially when they are 
asked to spend time on completing questionnaires, from which they do not di-
rectly benefit. This was a recurring theme in each study. This sometimes led to a 
bias towards well-behaved patients in the study, which certainly influenced the 
results.22,55-57 In the studies measuring success of transition, it is conceivable that 
young adults who did not give consent, or who could not be reached for consent, 
were the ones with less successful transition. For follow-up studies, it may be 
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helpful to ask for consent before transfer so that there is at least permission to 
use the data from adult healthcare providers if the patient is not reachable.

LOOKING INTO THE FUTURE

At the Erasmus MC-Sophia Children’s Hospital, the Young Adult Program was 
launched in 2024. This generic structured transition program prepares every ado-
lescent with a chronic illness (beyond IBD) and their caregivers for the transfer 
to adult healthcare according to a standard framework comparable with the core 
elements of the Dutch Quality standard “Adolescents in Transition from child to 
adult healthcare”.58 The 5 core elements of the Erasmus MC Young Adult Program 
are:
•	 having a transition coordinator
•	 individual transition plan
•	 introduction to a specialist or nurse from the adult healthcare team around the 

age of 17
•	 a warm handover of care at the time of transfer
•	 at the first appointment in adult care, a longer consultation for a more in-depth 

introduction.

The individual transition plan is developed by the transition coordinator together 
with the patient and caregivers, using PROMs such as the TRAQ-NL (Chapter 3) 
and the ‘Ready Steady Go’ program.59 This plan focusses on what the patient is 
doing in relation to the illness, goals that need work and guidance on their care-
givers needs. The patient takes the lead and is guided by a transition coordinator 
and everything is evaluated and adjusted every year, or more often if they want 
or need it. In a warm handover of care consultation, everyone involved (patient, 
caregivers, healthcare providers, pediatric and adult services) sits together to 
transfer care as completely as possible to adult services.

My expectation is that the Young Adult Program will be a success for a large group 
of patients. There is however a certain type of patient, e.g. the ‘backseat patient’, 
who does not care that much and who remains very attached to their caregivers. 
And there will be caregivers who still find it difficult to give their adolescent the 
space to develop their skills.

With further research, we can look more closely at patient and caregivers’ charac-
teristics that might be associated with a higher risk of a less successful transition. 
There is also a healthcare provider barrier: doctors and nurses must make time 
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and continue to have the motivation to read and interpret the questionnaires as 
well as share and discuss the results with the patients, so that the patient knows 
that filling in a questionnaire is important.

Standard health insurance reimbursement for transitional care, for a nurse tran-
sition coordinator, will make it easier to provide that care. Hopefully, with the 
advent of the TSS, it will now be possible to demonstrate that a program such as 
the Young Adult Program makes a difference, and patients, healthcare providers 
and health insurers will be motivated to do their bit. This will facilitate the imple-
mentation of more appropriate and flexible transitional care, thereby reducing 
the probability that IBD patients are lost to follow-up and subsequently present 
with an exacerbation or complication of an untreated disease in the emergency 
room. Ultimately, this approach will result in more trusting caregivers and more 
satisfied patients who are able to navigate their own way to adult healthcare, 
even in situations where the transition process is difficult during the turbulent 
adolescent phase.

Remaining questions

In light of the preceding discussion, a number of questions remain unre-
solved. Hopefully, further research will answer these questions.

•	 There are many PROMs that provide useful information about the 
adolescent IBD patient and at what point the quality of care can be 
improved. But where is the balance so that we do not overburden the 
patient?

•	 Given that both knowledge and self-management are increasing with 
age, does this mean that transition will be more successful when pa-
tients simply transfer at a later age (e.g. 25 years)?

•	 The Transition-Yourself is shorter than the TSS and possibly even easier 
to complete, but is it also a reliable and valid tool?

•	 What is the role of disease activity and burden of disease on the success 
of transition? Is this cause or consequence of a less successful transition? 
Or should we focus on the fact that transition is more likely to be suc-
cessful when the disease is in remission?

•	 How can we motivate ‘backseat patients’ to actively participate in their 
transition process, for example by filling in the questionnaires?
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For our young patients, having chronic inflammatory bowel disease (IBD: Crohn’s 
disease and ulcerative colitis) is an uncertain, lifelong journey. Symptoms 
experienced by the patient depend on the location of the inflammation in the 
gastrointestinal system, but are often characterized by decreased appetite, 
abdominal pain, diarrhea and fatigue. Whether the disease responds well to 
treatment and how long the disease stays in remission can vary from patient to 
patient. The disease course can have ups and downs: periods with a flare-up (when 
a patient can feel very sick) and remission (with no or little abdominal symptoms) 
may alternate. Even when the disease is in remission, patients may still have 
abdominal pain and fatigue symptoms that can be disabling. IBD patients have a 
lower quality of life, a higher prevalence of anxiety and depression symptoms and 
often experience problems at school and in the family. On top of this, a young 
person with IBD, like their peers, goes through all the stages of adolescence, with 
its challenges, on their way to adulthood both inside and outside of the hospital 
world. Within the hospital, this transition process includes the transfer to adult 
healthcare. This is challenging given the differences between pediatric and adult 
care and the associated patient’s behaviour, such as the development of a certain 
level of independence. These challenges must be overcome as the consequences 
of a failing transition can be substantial, including loss of disease follow-up with 
an increased risk of comorbidities such as intestinal stenosis and colon cancer. 
The overall aim of this thesis was to investigate how healthcare providers can 
best guide adolescent and young adult IBD patients during the transition period 
to adult healthcare. The objective was to optimize the tools used for monitoring 
of skills building during transition (Part A), and to establish a valid method to 
measure success (or effectiveness) of the transition process (Part B).

Chapter 1 provides a general overview of this thesis, will introduce the reader to 
the adolescent’s life with IBD and discusses the meaning of transition and transi-
tional care.

Knowledge about their own disease and treatment is an important factor that will 
contribute to a patient becoming more independent (from their caregivers and/or 
healthcare providers) in the management of their disease. Measuring instruments 
concerning knowledge are already available as multiple-choice questionnaires. 
We wanted to map the adolescents’ true knowledge using open-ended questions, 
leaving no room for guessing answers. We therefore developed a new question-
naire, the Rotterdam Transition Test (RTT).
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Chapter 2 describes its development including a correction model and validation 
process using the COSMIN method. The RTT has 25 open questions for boys and 
27 open questions for girls (2 additional questions on pregnancy and childbirth). 
The questions cover the disease and treatment, but also life with IBD such as 
smoking, alcohol and drugs, fertility, and the transition of care. From our IBD 
centre, 111 adolescents completed 207 RTTs. When we tested the RTT, we found 
that the test was a good and reliable test. We learned that adolescents with IBD 
who were treated with prednisolone in the past 3 months or had flare- ups of the 
disease in the past year scored significantly higher on the RTT, meaning they had 
better disease knowledge. Patients who received so-called ‘biological’ treatment 
(infliximab, adalimumab, vedolizumab) scored significantly lower on the RTT, so 
they had a lower level of knowledge.

Besides increasing knowledge, it is important to increase the independence of 
adolescents with IBD during the transition process. The Transition Readiness As-
sessment Questionnaire (TRAQ) is an internationally widely used list to assess the 
level of independence of chronically ill adolescents during the transition phase. 
The TRAQ consists of 20 questions on independence divided over 5 domains but 
was not yet available in Dutch. For this reason, in Chapter 3 we translated the 
TRAQ from English to Dutch using the back-to-back method and validated this 
Dutch version (TRAQ-NL) by COSMIN method. 136 adolescents with IBD complet-
ed 250 TRAQs during their visit to our IBD transition clinic. TRAQ-NL discriminates 
well between different levels of independence but mainly between no/low and 
high levels of independence. This implies that TRAQ-NL is especially good to use 
to find adolescents with low levels of self-management. For construct validation, 
hypothesis testing was used where significant correlation was found with the 
TRAQ-NL and the pre-set hypotheses such as age, completing the questionnaire 
more often, completing it after transition to adult care and self-management. For 
usability in practice, we developed TRAQ-NL reference scores for all 5 domains for 
IBD patients. Since age plays an important role in the level of independence, we 
calculated age-dependent reference scores: for patients aged 16 years, 17 years 
and over 18 years.

Patient Reported Outcome Measures (PROMs), such as the TRAQ, are increasingly 
used in day-to-day care delivery. However, it is not known how to best implement 
these PROMs in daily practice. As is well known, IBD patients have a higher risk of 
developing anxiety and depression symptoms and often have a lower quality of 
life. Monitoring mental health is therefore advised, but it is difficult to discussing 
these psychosocial issues in the consulting room.
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In Chapter 4 , we evaluated the experiences of patients and their caregivers 
with PROMS that assessed quality of life (generic and disease-specific), anxiety 
and depression symptoms, cognitive functioning and social relationships. Prior to 
this study, all PROMs were incorporated into the electronic patient record (EPR). 
A dashboard in each patient’s EPR visualized the score level, making it easier 
to discuss the results with patients and caregivers. We asked patients who had 
completed the PROMs twice to complete a Patient Reported Experience Measure 
(PREM), about their experience of completing the PROMs, the healthcare 
provider’s discussion of the PROMs and the patient dashboard. Out of 71 patients 
(who completed the PROM twice), 25 IBD patients (mean age 15 years) completed 
the PREM. Satisfaction with the patient dashboard and healthcare provider’s 
discussing the results was neutral to good. However, 40% indicated that the 
results of the questionnaire were not discussed. When asked about the PROMs, 
there was some negative feedback such as the questionnaire being too long and 
offered too often (every 3 months in this study).
These are good points that will be taken into account when further implementing 
PROMs in the care of children and adolescents with IBD.

Besides disease-related knowledge and self-management, self-efficacy is seen 
as an important factor for successful transition. Self-efficacy is a person’s belief 
in his or her ability to organize and carry out the actions needed to deal with 
future situations and is considered a prerequisite for self-management. In 2008, 
our research group had developed a questionnaire on self-efficacy of the IBD 
patient; IBD-Yourself. In Chapter 5, we examined the potential of the question-
naire outcome to serve as a predictor of transition success. In the absence of a 
pre-established definition or scoring system for transition success, our team, in 
collaboration with an expert panel comprising pediatric IBD specialists and tran-
sition experts, devised the Transition Yourself Score. The score was comprised 
of three elements: appearance at appointments at the adult gastroenterology 
outpatient clinic, therapy adherence, and a rating of patient satisfaction. Of the 
35 IBD patients included in the 2014 study, 63% were found to have undergone 
a successful transition, 31% had undergone an average transition, and 6% had 
undergone a failed transition. No correlation was identified between self-efficacy 
and the success of transition, as measured by the Transition Yourself Score. One 
potential explanation for this discrepancy is that self-efficacy may not always 
align with the actual behaviour of the adolescent.
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It is crucial to demonstrate the efficacy of specific interventions during the tran-
sitional care phase. The absence of a universally accepted standard for measuring 
the success of a transition and a clear definition of what constitutes a successful 
transition became evident during the research described in Chapter 5. In Chapter 
6, we employed a Delphi procedure to advance the definition of transition success. 
This study compiled a list of outcomes that reflect transition success. The opinions 
were asked of a large group of international IBD experts from both pediatric and 
adult care (n=74) and a patient panel (n=61). Analyses, using RAND UCLA criteria, 
showed agreement of 10 (by IBD experts) and 11 outcomes (by patients) consid-
ered to be indicative for transition success. Both panels agreed with each other 
on 8 of these items. Interestingly, 6 of these 8 items concerned self-management 
skills and did not include any disease-specific characteristics. Based on these items, 
a Top 10 was created in phase 3 where ‘making independent decisions regarding 
IBD’ was seen as the most important. All this formed the basis for the Transition 
Success Score (TSS), the measurement instrument whose development, validation 
and initial outcomes are described in Chapter 7. The same international group of 
IBD experts agreed through 4 rounds on the 9 questions and 3 answer options per 
question based on the Top 10 list. Seven questions were devised for healthcare 
providers in adult care settings to assess the degree of independence exhibited 
by patients in their behaviour regarding their disease, medication, and conduct in 
the consulting room. The final two questions pertained to satisfaction, one for the 
patient and one for their caregiver. Based on the TSS, a definition of success for 
transition was formulated: ‘The transition to adult healthcare is a success when the 
young adult patient is able to manage their illness independently and knows how to 
navigate the adult healthcare system with satisfaction’.

Chapter 7 describes the multicentre national prospective study where the TSS 
was administered to 160 young adult IBD patients from 7 different hospitals in 
the Netherlands, 9-15 months after their transfer to adult care. Using COSMIN 
method, the validation and reliability of the TSS were examined. For construct 
validation, the TSS was compared with validated questionnaires related from the 
literature to transition such as Rotterdam Transition Test (RTT; Chapter 2), TRAQ-
NL (Chapter 3) and quality of life. A significant correlation was found between 
the questionnaires, especially between the TRAQ-NL (self-management skills) 
and TSS. Moreover, the TSS was observed to primarily identify patients in whom 
the transition was unsuccessful. To enhance the TSS’s utility in clinical practice, 
cut-off values were established. We found that 70% of young adult IBD patients 
had experienced a successful transition and that in 3.8% the transition had failed. 
More disease activity, more disease burden and exacerbation after transfer were 
related to a lower TSS score, i.e., less successful transition. This was also the case 
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for patients who were seen as ‘backseat’ patients. One issue that emerged in the 
process of measuring transition success was that the results may have been over-
estimated due to the fact that the study population consisted primarily of willing, 
therapy-compliant patients.

Chapter 8 refl ects on the main fi ndings of our studies and makes recommenda-
tions for practice and future research. The utilization of questionnaires such as 
the TRAQ-NL and the RTT can facilitate the identifi cation of areas where patients 
may require additional assistance in their transition towards an independent, 
informed young adult with a comprehensive understanding of their disease and 
treatment. While it is essential to tailor care to the individual patient, it is also cru-
cial to ensure that the time investment required by the patient is commensurate 
with the utility and objective of the questionnaires. Our research on measuring 
transition success has resulted in the development of the TSS, a valid and reliable 
instrument for measuring transition success. The TSS has been developed in a 
well- established manner. It is recommended that our fi ndings be confi rmed in 
larger, international patient groups, with a particular focus on young adults who 
are either unwilling or unable to participate in the study. This is because these pa-
tients are potentially more likely to have disappeared from the healthcare system, 
indicating a failed transition. Consequently, our results may be biased towards 
more successful transitions.
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Het hebben van chronische darmontsteking (inflammatory bowel disease, IBD) is 
een onzekere, levenslange reis. Onder IBD vallen de ziekte van Crohn en colitis 
ulcerosa. Welke klachten de patiënt ervaart is afhankelijk van de locatie van de 
ontsteking in het maagdarmstelsel, maar vaak zijn het klachten van verminderde 
eetlust, buikpijn, diarree en vermoeidheid. Of de ziekte goed reageert op een 
behandeling en hoelang de ziekte dan rustig blijft kan per patiënt verschillen. De 
ziekte gaat gepaard met rustige fases van remissie (geen of heel weinig klachten), 
en opvlammingen (opspelen van klachten). Ook wanneer de ziekte rustig is kan 
een patiënt nog buikpijn en vermoeidheidsklachten hebben welke invaliderend 
kunnen zijn. IBD-patiënten hebben een lagere kwaliteit van leven gecombineerd 
met een hogere kans op angst en depressieklachten en problemen op school en in 
het gezin. Hier komt nog bij dat een jongere met IBD net als zijn leeftijdsgenoten 
door alle fases van adolescentie gaat, met de daar bijhorende uitdagingen, 
op weg naar volwassenheid zowel binnen als buiten het ziekenhuis. Binnen het 
ziekenhuis hoort bij dit transitieproces de overstap (of transfer) naar de zorg voor 
volwassenen. Dit is een uitdaging gezien de verschillen in zorg tussen kinderzorg 
en zorg voor volwassen en het bijbehorend gewenste gedrag van de patiënt, zoals 
de ontwikkeling van een bepaalde mate van onafhankelijkheid. Deze uitdagingen 
moeten worden overwonnen omdat de gevolgen van een mislukt transitieproces 
aanzienlijk kunnen zijn, waaronder verlies van ziektecontrole met een verhoogd 
risico op complicaties zoals darmvernauwing en darmkanker. Het algemene doel 
van dit proefschrift was om te onderzoeken hoe zorgverleners adolescente 
en jongvolwassen IBD-patiënten het beste kunnen begeleiden tijdens de 
transitieperiode naar de gezondheidszorg voor volwassenen. Hiertoe hebben 
we meetinstrumenten ontworpen die de vaardigheidsontwikkeling tijdens de 
transitie vervolgen (Deel A), en een valide test ontwikkeld waarmee het succes (of 
de effectiviteit) van het transitieproces kan worden gemeten (Deel B).

In Hoofdstuk 1 wordt naast een overzicht van de inhoud van dit proefschrift in-
gegaan op het leven van de adolescent met IBD en de betekenis van transitie en 
transitiezorg.

Kennis over de eigen ziekte en de behandeling is een belangrijke factor die 
bijdraagt aan het zelfstandig zorg dragen over deze ziekte. Meetinstrumenten 
voor kennis zijn reeds beschikbaar, maar hierbij werd altijd gebruikt gemaakt van 
meerkeuze vragenlijsten. Wij wilden middels open vragen, zodat er geen ruimte 
is voor het gokken van antwoorden, de “echte” kennis van de jongeren in kaart 
brengen. Daarom hebben wij een nieuwe vragenlijst ontwikkeld, de Rotterdamse 
Transitie Toets (RTT). In Hoofdstuk 2 wordt de ontwikkeling van de RTT en het 
daar bijhorende correctiemodel en validatieproces middels de COSMIN- methode 
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beschreven. De RTT bestaat uit 25 open vragen voor jongens en 27 open vragen 
voor meisjes (2 extra vragen over zwangerschap en bevalling). De vragen gaan over 
de ziekte en behandeling, maar ook over het leven met IBD zoals roken, alcohol 
en drugs, vruchtbaarheid en de transitiefase. Uit ons IBD-centrum hebben 111 
adolescenten 207 RTTs ingevuld. De analyses laten zien dat de RTT, zoals bij een 
goede vragenlijst hoort, verschillende soorten vragen bevat en een onderscheid 
kan maken tussen de verschillende niveaus van kennis. Om te bepalen of de RTT 
meet wat hij moet meten (construct validatie) is er middels testen van hypotheses 
onderzocht of er een significante correlatie is tussen de RTT-totaalscore en 
vooraf gestelde hypotheses zoals hogere scores op de RTT bij vaker de vragenlijst 
invullen, oudere leeftijd en meer zelfstandigheid. Dit was inderdaad het geval. 
De RTT laat zien dat adolescenten met IBD die de afgelopen 3 maanden met 
prednison werden behandeld of het afgelopen jaar een opvlamming van de ziekte 
hadden, significant hoger scoren op de RTT, dus meer kennis hadden. Patiënten die 
een zogenoemde “biological” behandeling (infliximab, adalimumab, vedolizumab) 
kregen scoorden significant lager op de RTT, dus hadden een lager kennisniveau.

Naast vergroten van kennis is het belangrijk dat de zelfstandigheid van de 
adolescenten met IBD toeneemt tijdens het transitieproces. De Transition 
Readiness Assessment Questionnaire (TRAQ) is een internationaal veel gebruikte 
lijst om inzicht te krijgen in de mate van zelfstandigheid van chronisch zieke 
adolescenten tijdens de transitiefase. De TRAQ bestaat uit 20 vragen over 
zelfstandigheid verdeeld over 5 domeinen, maar was nog niet beschikbaar in 
het Nederlands. Om deze reden hebben we in Hoofdstuk 3 de TRAQ middels 
de back-to- back methode vertaald vanuit het Engels naar het Nederlands en 
deze Nederlandse versie (TRAQ-NL) gevalideerd middels COSMIN-methode. 136 
adolescenten met IBD hebben 250 TRAQ lijsten ingevuld tijdens hun bezoek aan 
ons IBD-transitiespreekuur. TRAQ-NL discrimineert goed tussen de verschillende 
niveaus van zelfstandigheid maar voornamelijk tussen geen/laag en hoog niveau 
van zelfstandigheid. Dit impliceert dat de TRAQ-NL vooral goed te gebruiken 
is om adolescenten te vinden met een laag niveau van zelfmanagement. Voor 
constructvalidatie werd er gebruikt gemaakt van hypothese testen waarbij er een 
significante correlatie gevonden werd met de TRAQ-NL en de voor afgestelde 
hypotheses zoals leeftijd, vaker invullen van de vragenlijst, invullen na de 
overstap naar de zorg voor volwassenen en zelfstandigheid. Voor bruikbaarheid 
in de praktijk hebben we TRAQ-NL referentie scores voor alle 5 de domeinen 
ontwikkeld voor IBD-patiënten. Aangezien leeftijd een belangrijke rol speelt in 
de mate van zelfstandigheid hebben we de leeftijdsafhankelijke referentiescores 
berekend: voor patiënten van 16 jaar, 17 jaar en ouder dan 18 jaar.
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Patiënt Reported Outcome Measures (PROMs), zoals de TRAQ, worden steeds 
vaker gebruikt in de dagelijkse zorgverlening. Het is echter niet bekend hoe 
je deze PROMs het beste kan inzetten in de dagelijkse praktijk. Zoals bekend 
hebben IBD-patiënten een hogere risico op het ontwikkelen van angst en de-
pressieklachten en hebben ze vaak een lagere kwaliteit van leven. Hoewel wordt 
geadviseerd om de mentale gezondheid van jongeren met IBD frequent dit te 
monitoren, is het bespreken van deze psychosociale onderwerpen lastig in de 
spreekkamer.	 In Hoofdstuk 4 beschrijven we hoe de ervaringen van patiënten 
en hun verzorgers met PROMS ten aanzien van kwaliteit van leven (generiek en 
ziekte-specifiek), angst en depressieklachten, cognitieve functioneren en sociale 
relaties zijn. Voorafgaande aan dit onderzoek waren alle PROMs ingebouwd in 
het elektronisch patiëntendossier. Middels een dashboard is daardoor inzichtelijk 
wat de gescoorde score betekent waardoor het makkelijker is om de resultaten 
samen met de patiënt en verzorgers te bespreken. We vroegen aan de patiënten 
die 2 keer de PROMs hadden ingevuld om een vragenlijst, een PREM; Patiënt 
Reported Experience Measure, naar hun ervaring met het invullen van de PROMs, 
het bespreekbaar maken van de PROMs door de zorgverlener en het patiënten 
dashboard in te vullen. Van de 71 patiënten (die 2 keer de PROMs hadden in-
gevuld) hebben 25 IBD patiënten (gemiddelde leeftijd 15 jaar) de PREM ingevuld. 
De tevredenheid over het patiënten dashboard en het bespreekbaar maken van 
de uitslagen door de zorgverlener was neutraal tot goed. In 40% bleek echter dat 
de uitslag van de vragenlijst niet met hen besproken was. Betreffende de PROMs 
zelf kwam wel enige negatieve feedback zoals te lange vragenlijsten en te vaak 
moeten invullen (in deze studie was dit elke 3 maanden). Dit zijn goede punten die 
meegenomen worden bij het verder implementeren van PROMs bij kinderen en 
adolescenten met IBD.

Naast ziekte-gerelateerde kennis en zelfmanagement wordt zelfredzaamheid als 
een belangrijke factor gezien voor het slagen van transitie. Zelfredzaamheid is 
het geloof van een persoon in zijn of haar vermogen om de acties te organiseren 
en uit te voeren die nodig zijn om met toekomstige situaties om te gaan en 
wordt beschouwd als een voorwaarde voor zelfmanagement. In 2008 had onze 
onderzoeksgroep een vragenlijst ontwikkeld om te kijken naar zelfredzaamheid 
van de IBD-patiënt; IBD-Yourself. In Hoofdstuk 5 onderzochten we of de uitslag 
van deze vragenlijst een voorspeller kon zijn voor succes van transitie. Gezien 
er nog geen definitie of score voor succes van transitie bestond, ontwikkelden 
we, na een focusgroep bijeenkomst, met een expertpanel een nieuwe score, de 
Transition Yourself Score. Deze score bestond uit de volgende items: verschijnen 
op afspraken op de Maag Darm Lever (MDL) polikliniek voor volwassenen, 
therapietrouw en een rapportcijfer ten aanzien van de tevredenheid van 
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de patiënt. Van de 35 IBD-patiënten (geïncludeerd in 2014) bleek 63% een 
succesvolle transitie, 31% een gemiddelde transitie en 6% een mislukte transitie 
te hebben doorlopen. Er werd geen relatie gezien tussen zelfredzaamheid, en 
succes van transitie, gemeten met Transition Yourself. Een mogelijke verklaring 
is dat zelfredzaamheid niet altijd overeenkomt met het werkelijke gedrag van de 
adolescent.

Het gemis van een gouden standaard voor het meten van succes van transitie en 
een heldere definitie van wanneer transitie succesvol is werd duidelijk tijdens 
het onderzoek zoals beschreven in Hoofdstuk 5. Om aan te tonen dat bepaalde 
interventies tijdens transitiezorg zinvol zijn is het van belang om het nut van 
deze interventies aan te tonen. In Hoofdstuk 6 maakten we middels een Delphi 
procedure de volgende stap in het definiëren van het succes van transitie. In 
deze studie werd een lijst opgesteld van uitkomsten die het succes van transitie 
weerspiegelen. De mening werd gevraagd van een grote groep internationale 
IBD- experts vanuit zowel de kinderzorg als de zorg voor volwassenen (n=74) 
en een patiënten panel (n=61). Analyses toonde met behulp van de RAND UCLA 
criteria overeenstemming van 10 (door IBD-experts) en 11 items (door patiënten) 
die belangrijk werden geacht voor het succes van transitie. Beide panels waren 
het met elkaar eens over 8 van deze items.
Opvallend was dat 6 van deze 8 items zelfmanagementvaardigheden betroffen en 
er geen enkel ziekte-specifiek kenmerk bij zat. Zo werd in fase 3 op basis van deze 
items een Top 10 gevormd waarbij ‘zelfstandig beslissingen maken omtrent IBD’ 
als belangrijkste werd gezien. Dit alles heeft de basis gevormd voor de Transitie 
Succes Score (TSS), het meetinstrument waarvan de ontwikkeling, validatie en 
eerste uitkomsten zijn beschreven in Hoofdstuk 7.

Dezelfde internationale groep van IBD-experts heeft middels 4 rondes over-
eenstemming bereikt over de 9 vragen en 3 antwoordmogelijkheden per vraag 
gebaseerd op de Top 10 lijst. Er werden 7 vragen geformuleerd voor de zorgver-
lener in de zorg voor volwassenen betreffende de mate van zelfstandigheid van 
de patiënt rondom zijn ziekte, medicatie en gedrag in de spreekkamer. De laatste 
2 vragen gaan over tevredenheid; 1 voor de patiënt en 1 voor hun verzorger. Op 
basis van de TSS werd de volgende definitie gemaakt voor succes van transitie: 
De overstap naar de zorg voor volwassenen is geslaagd wanneer de jongvolwassen 
patiënt in staat is om zijn ziekte zelfstandig te managen en zijn weg in de zorg voor 
volwassenen weet te vinden met tevredenheid.
Hoofdstuk 7 beschrijft de grote nationale studie waar bij 160 jongvolwassen 
IBD-patiënten vanuit 7 verschillenden ziekenhuizen in Nederland, 9-15 maanden 
na hun overstap naar de zorg voor volwassenen, de TSS werd afgenomen. Middels 
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COSMIN-methode werd gekeken naar de validatie en betrouwbaarheid van de TSS. 
Voor construct validatie werd de TSS vergeleken met gevalideerde vragenlijsten 
die gerelateerd zijn vanuit de literatuur met transitie zoals de Rotterdam Transitie 
Toets (RTT; Hoofdstuk 2), TRAQ-NL (Hoofdstuk 3) en kwaliteit van leven. Tussen al 
deze meetinstrumenten werd een signifi cante correlatie gevonden, vooral tussen 
de TRAQ-NL (zelfstandigheid) en TSS. Verder zagen we dat de TSS voornamelijk 
de patiënten detecteert waarbij de transitie niet succesvol verlopen is. Om de TSS 
meer bruikbaar te maken in de dagelijkse praktijk werden er afkapwaardes vast-
gesteld. Zo bleek dat 70% van de jongvolwassen IBD-patiënten een succesvolle 
transitie had doorgemaakt en dat bij 3.8% de transitie mislukt was. Meer ziekte-
activiteit, meer ziektelast en een opvlamming na transfer waren gerelateerd met 
een lagere TSS-score, dus minder succesvolle transitie. Dit was ook het geval voor 
patiënten die werd gezien als “backseat” patiënts. Een probleem dat we tegenk-
wamen bij het meten van transitiesucces is dat de resultaten mogelijk vertroebeld 
zijn doordat hoofdzakelijk bereidwillige, therapietrouwe, patiënten deel hebben 
genomen.

In Hoofdstuk 8 wordt stil gestaan bij de belangrijkste bevindingen van onze stud-
ies en worden er aanbevelingen gedaan voor de praktijk en toekomstig onderzoek.
Het gebruik van vragenlijsten zoals de RTT en de TRAQ-NL kan patiënten en 
zorgverleners inzicht geven in of en waar de patiënt nog verder hulp nodig heeft 
in de ontwikkeling tot een zelfstandige patiënt met voldoende kennis over zijn 
ziekte en behandeling. De zorg moet zoveel mogelijk gepersonaliseerd worden, 
waarbij het belangrijk is dat er een balans is tussen de tijdsinvestering van de 
patiënt en het nut en doel van de vragenlijsten.
Met ons onderzoek naar het meten van transitie hebben we met de TSS een 
valide en betrouwbaar meetinstrument naar succes van transitie in handen die 
op een gedegen manier ontwikkeld is. Onze bevindingen moeten bevestigd 
worden in grotere, internationale, patiëntengroepen, met speciale aandacht voor 
de jongvolwassenen die niet willen of kunnen deelnemen aan de studie. Dit zijn 
namelijk de patiënten die in potentie een grotere kans hebben dat ze verdwenen 
zijn uit het zorgsysteem en dus een mislukte transitie hebben gehad.
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List of Abbreviations 

AYA Adolescent and Young Adult

ANOVA Analysis of Variance

AIH Auto-Immune Hepatitis 

COSMIN COnsensus-based Standards for the selection of health Measurement INstruments

CD Crohn’s disease

d
EEN

Days
Exclusive Enteral Nutrition;

EPR Electronic Patient Record

ER Emergency Room

ECCO European Crohn´s and Colitis Organisation

ESPGHAN European Society for Pediatric Gastroenterology and Hepatology and Nutrition

F2F Face to Face

GE Gastroenterology

HCP Healthcare providers

IBDQ IBD Questionnaire

IBD-Q IBD questionnaire

IBD-U IBD unclassified

IBD Inflammatory Bowel Disease

IQR InterQuartile Range

JCC Journal of Crohn’s and Colitis 

JPGN Journal of Pediatric Gastroenterology and Nutrition

K Kappa

ns not significant

n numbers of participants

PREM Patient Reported Experience Measure

PROM Patient-Reported Outcome Measure

r Pearson correlation

PCDAI Pediatric Crohn Disease Activity Index

PUCAI Pediatric Ulcerative Colitis Activity Index

PC Percentile scores

PGA Physician Global Assessment

PSC Primary Sclerosing Cholangitis

QoL Quality of Life

Q Question
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RTT Rotterdam Transition Test

SD(S) Standard Deviation (Score)

NL The Netherlands (Dutch)

TRAQ Transition Readiness Assessment Questionnaire

TSS Transition Success Score

UC Ulcerative colitis

US United States

vs versus

VAS Visual Analog Scale

y years

YA Young Adult
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PhD-Portfolio

Year ECTS

General Courses

Online WMO/ GCP training 2018 1

Online WMO/ GCP training Refresher 2022 0.5

Motivational Interviewing 2018 2

Erasmus MC PhD introduction session 2023 0.2

Scientific Integrity 2023 0.3

BROK course 2024 1.5

Presentations

Seminars and workshops

Lab and clinic meetings (twice a month)
Attending + Oral (two times)

2019-2024 1

Journal Club pediatric gastroenterology
Attending (once a month) + article input twice a year

2020 1

Daycare update
Oral

2020 0.2

T-Pensant Rotterdam Kinder-MDL
Attending

2020 0.2

Training Praktijkopleiders VIOS MANP
Attending

2020 0.2

Hot & Happening Pain Webinar
Attending

2020 0.2

Zet de patiënt op 2. Zorg voor anderen begint bij jezelf
Attending

2020 0.2

T-Pensant pediatric gastro-enterology
Attending

2021 0.2

Regional meeting IBD- nurses (4x)
Organizer + Oral

2021-2024 2

Webinar ‘Denk in groei!’
Attending

2021 0.2

Referral evening Erasmus MC VS
Oral

2021 0.2

Referral evening Erasmus MC- Sophia (3x)
Organizer + Oral

2022-2024 2

Department VWS; Value care based in PIBD
Oral

2024 0.5

Inspection Gezin en Jeugd (IGJ); patient-centred care PIBD
Oral

2024 0.5

National conferences

KinderFonds Symposia
Oral

2021 0.8

DDD
Oral

2021 0.8
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First MDL Transition Symposium 
Organizer + Oral

2021 1

IBD Todag & Tomorrow
Attending

2021 0.3

IBD leeft!
Attending

2022 0.3

DDD
Oral

2022 0.3

Second MDL Transition Symposium 
Organizer + Oral

2023 1

V&VN VS
Oral

2023 1.1

National Voedingscongres
Oral

2024 0.8

International conferences

European Crohn’s and Colitis Organisation (ECCO)
Attending Copenhagen

2019 0.9

PIBD 
Oral + Poster Budapest

2019 1.4

European Crohn’s and Colitis Organisation (ECCO)
Attending Wenen

2020 0.9

European Crohn’s and Colitis Organisation (ECCO)
Attending Online

2021 0.9

PIBD 
Poster Edinburgh

2022 0.9

European Crohn’s and Colitis Organisation (ECCO)
Oral Online

2022 0.9

ESPGHAN Annual Meeting
Attending Copenhagen

2023 0.9

European Symposium on Transition
Oral Rotterdam

2023 0.6

European Crohn’s and Colitis Organisation (ECCO)
Attending Copenhagen

2023 0.6

European Crohn’s and Colitis Organisation (ECCO)
Oral + poster Stockholm

2024 0.9

Tillotts nurses IBD congres 
Oral Amsterdam

2024 0.3

ESPGHAN Annual Meeting
Oral Milan

2024 0.6

ESPGHAN Masterclass on Transition in care
Oral Porto

2024 0.6
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Year ECTS

Teaching

Tutor 3 MANP student for 2 years 2020 2

Annual Lecture Nurse IBD – Pediatric IBD And Transition
Hogeschool Arnhem/ Nijmegen

Since 2015 1

Supervising Master thesis medical student
Nicola Abbink

2020 1

Supervising medical student
Emma Gijn

2021 0.5

Gastro enterology course pediatric nurses (3 times a year) 2023 1

Board Experiences

Member of the board of nurse specialists at Sophia 
Children’s Hospital

2019

Chair of the board of nurse specialists at Sophia Children’s 
Hospital

Since 2021

Member of working group Young Adult Program (YAP) 2023/2024 2

Member of working group Value Based Healthcare 2024 1

Others

Chapter Transition written in revised guideline “IBD bij kinderen” 2018-2019 2

“meelezer” revised guideline “IBD bij kinderen” 2024 0.5
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the Arnhem/Nijmegen University of Applied Sciences, organizes various training 
courses, participates in various project groups (Young Adult Program and Value 
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Dankwoord

Wat ben ik dankbaar dat ik dit dankwoord mag schrijven. Het is toch het meest 
gelezen hoofdstuk van een proefschrift. Ik had het nooit verwacht en het was ook 
zeker niet gelukt zonder hulp van velen. 

Ik ben trots op, toch wel, mijn IBD- patiënten. Die elke dag geconfronteerd wor-
den met de uitdagingen van deze darmziektes, de een meer dan de ander, maar 
allemaal op hun eigen manier omgaan met de onzekerheden en tegenslagen. Als 
jullie verpleegkundig specialist is het een eer dat ik jullie zo goed als mogelijk mag 
begeleiden met deze uitdagingen maar ook om de succesmomenten te vieren. Ik 
ben jullie daar allemaal dankbaar voor. Vele van jullie waren zeer bereid om deel 
te nemen aan de onderzoeken uit dit proefschrift. Weer meer vragenlijsten invul-
len, toch iets wat voor vele een belasting is naast het drukke leven. Jullie deden 
het en dat is geweldig. Zonder jullie is het niet mogelijk om de zorg voor jongeren 
met IBD naar een hoger niveau te tillen. 

In de zorg voor chronisch zieke kinderen werk je in een team met ouders. Ik ben 
dan ook dankbaar voor het vertrouwen, de openheid en bijdragen van de ouders/ 
verzorgers van de IBD-patiënten in de uitgevoerde onderzoeken. 
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Mijn promotieteam

Mijn promotor Prof. dr. J.C. Escher; Lieve Hankje, als er een iemand voor heeft 
gezorgd dat ik dit dankwoord mag schrijven ben jij het wel. Niet alleen heb je mij 
de mogelijkheid gegeven om verpleegkundig specialist te worden (als een van de 
eerste binnen de kindergeneeskunde). Jij gaf mij de ruimte en het vertrouwen om 
de functie zo vorm te geven dat het nu deze te gekke afwisselende baan is. Waar-
bij je mij uitdaagde om ook onderzoek te gaan doen op jouw interessegebied; 
transitie. Ik ben dankbaar voor al je uren correctiewerk van mijn teksten, door 
mijn dyslexie en belabberde Engels (geslaagd met een vijfje op de HAVO), had je 
daar een aardige kluif aan. Ik heb je nooit horen klagen en dat is jouw kracht; jouw 
positiviteit, welke aanstekelijk werkt en motiveert. Maar je respecteerde ook mijn 
behoefte om mijn eigen route te bewandelen en niet direct in een promotietra-
ject te gaan. Ik heb zo geboft dat jij mijn promotor wilde zijn, bedankt voor alles!

Mijn copromotor Dr. L. de Ridder; Lieve Lissy, samen met Hankje vormen wij met 
z’n drieën HET basisteam voor onze IBD patiënten. Alle drie zijn wij anders, qua 
persoonlijkheid en manier van werken, maar daarom vullen wij elkaar zo goed 
aan. Wij zijn alle drie goed in multitasking, maar jij spant hierin echt de kroon. Be-
wonderingswaardig vind ik hoe goed jij kan prioriteren en je focus kan houden. Ik 
probeer hier zoveel mogelijk van te leren. Ik ben je dankbaar voor je interesse en 
feedback op de onderzoeksopzetten en artikelen, met altijd de focus op het doel; 
kwaliteitsverbetering voor de patiënt. 

De leden van mijn beoordelingscommissie Prof. dr. E.H.H.M. Rings, Prof. M van 
Dijk en Dr. P. van Rheenen, hartelijk dank dat u allen deel uit wilt maken van mijn 
leescommissie. Ik zie er naar uit om met jullie en de rest van de commissie van 
gedachten te wisselen over mijn proefschrift.

Beste Monique, ik wil jou graag in het bijzonder bedanken voor het gesprek met 
jou van enkele jaren geleden toen mijn eerste artikel gepubliceerd was. Daarbij 
kwam direct de vraag op of ik niet moest gaan promoveren (iets wat ik toen nog 
enger vond, dan dat ik het nu vind). Jij gaf mij de tip om eerst gewoon lekker 
onderzoek te doen en artikelen te schrijven. Als het dan tot een promotie komt is 
dat leuk, maar geen verplichting. Deze route was voor mij perfect naast mijn gezin 
en werkzaamheden in de directe patiëntenzorg. 
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Kinder-MDL team

Lieve Merel, van samen subsidies indienen, patiënten includeren en achter hun 
broek aan zitten om vragenlijsten in te vullen tot de vele reisjes naar de congres-
sen, waarbij wij goede gesprekken hadden. Bedankt voor alle hulp en tips, zowel 
zakelijk als privé. 

Lieve Barbara, wat ben ik jou dankbaar voor jouw enthousiasme en je interesse 
in mijn werk, maar ook in mij als mens. Als ik even ergens mee zit dan ben je een 
heerlijke gesprekspartner. Je helpt de boel te relativeren en ik kom altijd beter uit 
ons gesprek.

Lieve Marjolein, ik denk nog regelmatig aan ons reisje samen naar de ESPGHAN in 
Kopenhagen met het veel te dure broodje hamburger met een wijntje op een ter-
rasje. Maar het leven moet gevierd worden. Ik ben blij dat jij hier ons, als collega’s, 
regelmatig aan helpt herinneren met een koffie halen of een borrel bij jou thuis. 

Lieve Leontien, mede VS-er Kinder-MDL, kamergenoot; dank voor je interesse en 
het aanhoren van al mijn uitdagingen. Jij bent altijd bereid om even mee te kijken 
en te denken. Ik ben benieuwd of je er bent tijdens mijn verdediging of dat je al 
mag genieten van jullie kleine meid!?

Lieve Sabine, Marieke, Maaike, Willemien, Yenny, Caroline, Pauline, Dagmar en 
Esther, wat vond ik het fijn als jullie als fellow/ verdieper een IBD-blok hadden. 
Het betekende dat jullie even wat werk van mij overnamen en ik meer tijd kon 
besteden aan mijn onderzoek. Bedankt daarvoor! 

Lieve Willie, de draaiende motor binnen de kinder-MDL. Mijn steun en toeverlaat 
voor advies over van alles en nog wat, maar vooral voor een heerlijk kletspraatje! 
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Beste medeauteurs,

Ik wil alle medeauteurs bedanken voor hun bijdragen aan de hoofdstukken in dit 
proefschrift.

In het bijzonder wil ik graag alle TSS onderzoekers uit de deelnemende centra 
bedanken. Het was een ingewikkelde multicenter studie, waarbij een goede sa-
menwerking tussen kinderzorg, zorg voor volwassenen, artsen en verpleegkundig 
(specialisten) essentieel was, zoals dit ook bij transitie in de zorg van belang is. 
Wat gaaf dat dit met elkaar gelukt is! Bedankt voor jullie tijd en inzet.

Lieve Gertrude, ik ben jou dankbaar dat ik, in het begin, 2 artikelen samen met 
jou heb mogen schrijven. Onderzoek doen had wel mijn interesse, maar was echt 
nog niet bezig was met het idee van promoveren. Jij nam mij mee in het proces en 
ik heb mogen leren van de valkuilen van het onderzoek doen naar het meetbaar 
maken van succes van transitie. Het was niet zo gemakkelijk als wij dachten!

Lieve Marije, ik ben je dankbaar voor al je werk rondom het inzetten van PROMs 
in de spreekkamer voor IBD patiënten. Naar mijn mening is dit echt van toege-
voegde waarde en de toekomst van de zorg. 

Beste Dimitris, wat heb ik een hoop van je mogen leren over statistiek. Erg fijn 
dat ik altijd even mijn analyses bij je kon laten controleren of dat ik kon aanklop-
pen voor een lesje statistiek voor Dummies. Bedankt voor alle hulp en je geduld. 

(Master) studenten,
Lieve Emma en Nicoline; bedankt voor jullie bijdrage aan het includeren van 
patiënten en het verzamelen, invoeren en analyseren van data. Het was een eer 
om jullie te mogen begeleiden. 
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Lieve vrienden,

Lieve Robin, Jeroen en Alex (Ilse pak ik later nog even aan) wat ben ik jullie dank-
baar voor jullie vriendschap. Robin, wat kennen wij elkaar al lang en al die jaren 
weet ik dat je voor mij klaar staat. Zelfs toen ik je even nodig had als leerkracht 
om de TransitieToets te controleren op taal en opzet van een vragenlijst deed jij 
dit met liefde. Met Jeroen aan jouw zijde vormen jullie een topteam voor onze 
“eetclub”-momentjes. Echt Jeroen, wat jij allemaal van die Greenegg tovert, ver-
rukkelijk! Heerlijk zijn die avonden om alles te vergeten en te lachen om niks. Lieve 
Alex, wat ben ik blij dat jij mij na al dat eten weer op scherp zet met Kudo’s en Ride 
on’s op STRAVA en ZWIFT. Ik ben jou naast de spaarzame dansjes en vele gezellige 
avonden (met gin-tonic) vooral dankbaar voor onze gesprekken. Jij hebt de kracht 
om mensen op scherp te zetten en op een “Alex-manier” te motiveren.

Ik ben jullie ook dankbaar voor jullie prachtige kinderen; Lotte, Fenna, Floor en 
Daan. Wat een toppers zijn zij. Bedankt dat ik ze af en toe lekker mag verpesten! 

Lieve Evelien en Marleen; 2 van de drie zusters, jullie zitten in de basis van mijn 
professionele leven. Wij zijn samen begonnen op de HBO-V en wij zijn alle drie 
totaal een andere kant op gegaan, zowel beroepsmatig als voor wat betreft onze 
woonplaats. We spreken elkaar echt te weinig, maar als we elkaar spreken is het 
weer als vanouds. Saskia, onze HBO-V coach van destijds, zal trots op ons zijn.

Lieve Peertjes van de MANP; Anne-Wil, Kayleigh, Brigit en Marianne, wat een 
lol hebben wij gehad tijdens de MANP opleiding. Bedankt hiervoor! Al zijn de 
momenten dat wij elkaar spreken schaars, zeker nu jullie één voor één het Sophia 
verlaten, ik ben zo trots op jullie. Allemaal een druk gezinsleven en allemaal top 
VS-ers! Jullie riepen het al tijdens de opleiding dat dit boekje er zou gaan komen. 
Ik wilde jullie niet geloven, maar jullie hebben gelijk; hier is het!

Lieve collega verpleegkundig specialisten in het Sophia en van de N-IBD, mede 
door jullie enthousiasme voor mijn onderzoeken en de bemoedigende woorden 
heb ik besloten om het PhD-traject in te gaan. Wij hebben het mooiste beroep 
ter wereld! En wat ben ik trots dat ik mag laten zien dat wij als verpleegkundig 
specialist zo’n divers beroep hebben en wat wij allemaal in onze mars hebben! 
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Lieve Paranimfen,

Lieve Irene, wat herinner ik mij nog goed de nachtdiensten samen op 2midden, 
waar er altijd wel iets gebeurde. Wij hadden hele gesprekken over de functie van 
verpleegkundig specialist. Dit was toch echt iets voor ons. Na pogingen bij de car-
diologie kon jij starten bij de kinderchirurgie. Wat keek ik met bewondering naar 
je. Ik ben je, nog steeds, dankbaar voor je goede woorden over mij bij Hankje toen 
je hoorde dat ze een VS zochten bij de kinder-MDL. Wij werken niet op dezelfde 
afdeling, maar onze wegen blijven elkaar kruisen en wat is het dan heerlijk om met 
je samen te werken. Samen het Young Adult Programma vorm geven, VS-ers in het 
Sophia naar een hoger niveau tillen of samen een presentatie geven. Ook privé 
lopen onze levens aardig gelijk op; wij hebben ongeveer tegelijkertijd kinderen 
gekregen, wij hebben mannen die van klussen houden en wij kunnen zelf ook niet 
goed stil zitten. Het is heerlijk om tussen het werk door af en toe een bakkie te 
doen of lekker bij te kletsen bij een etentje. Wat ben ik ontzettend dankbaar dat 
jij tijdens mijn verdediging achter mij staat. Mocht ik een inzinking krijgen weet ik 
zeker dat jouw down-to-earth mentaliteit mij weer met beide voeten op de grond 
zet. Op naar nog vele jaren gezellige samenwerking en wie weet lees ik over een 
aantal jaren jouw dankwoord. 

Lieve Ilse, toen ik door kreeg dat ik mijn proefschrift mocht gaan verdedigen wist 
ik gelijk dat jij sowieso achter mij moest komen te staan. Je bent zo’n belangrijke 
steunpilaar voor mij. Ik ben je dan ook zo dankbaar voor je vriendschap die als tie-
ner is begonnen en nu zo’n stabiele basis is in mijn leven. Ik ben je dankbaar voor 
de avonturen die we samen hebben mogen beleven, jouw steun tijdens mooie en 
minder mooie momenten in het leven, de ontelbare gesprekken, vele wijntjes en 
dansjes. Wat ben ik ontzettend trots op jou, hoe jij alles combineert; gezin, man, 
werk, opleiding en dan nog zo’n geweldige vriendin zijn. Bedankt dat jij 21 mei 
achter mij wilt staan, dat geeft mij sowieso kracht! 
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Lieve familie,

Lieve Bro’s en Tus; Stijnie, Leendert en Anne; onze familiemomenten zijn vaak 
een grote chaos, maar ik geniet ervan. Alles en iedereen bij en door elkaar. Fijn dat 
we nu minstens 1 keer per jaar met z’n vieren afspreken om echt bij te praten; dat 
moeten wij erin houden!

Ik ben jullie, samen met jullie partners Wouter, Elzie en Hester en jullie kids, 
dankbaar voor deze familiemomenten, maar ook jullie support en bewondering 
naar mij tijdens de uitvoering van dit traject.

Lieve Yvette en Nils; wat een feestje dat Evy er nu is, heerlijk die familiemo-
menten met elkaar. Bedankt voor jullie interesse in mijn promotietraject. 

Lieve Lies en Frans; bedankt voor jullie oprechte interesse in mij en mijn werk. 
Jullie steun bij het klussen in huis en de vele oppasmomenten op de kids zijn on-
betaalbaar. 

Lieve papa en mama, wat ben ik dankbaar voor jullie geloof en vertrouwen in 
mij. Hierdoor zijn jullie op zoek gegaan naar de juiste mensen om mij heen zoals 
begeleiding bij mijn dyslexie. Mam, ik weet dat jij graag wilde dat de dyslexie mij 
professioneel niet zo in de weg zou zitten zoals het bij jou heeft gedaan. Dat heb-
ben jullie perfect gedaan met jullie mentaliteit “waar een wil is, is een weg”. Lieve 
papa, hoe jij mij hebt geleerd om soms dingen gewoon te doen en dan te zien 
waar het schip strandt heeft mij erg geholpen in deze reis. Gewoon starten met 
een artikel schrijven of dat praatje in het Engels houden voor een groep artsen 
en dan sta je “opeens” je proefschrift te verdedigen. Nog steeds voelt het erg 
ongeloofwaardig, maar ik heb het allemaal gedaan en kon het niet zonder jullie 
steun, vertrouwen en ontelbare hulp met de kids, het huis en zoveel meer. Ik ben 
jullie beide onwijs dankbaar wat jullie mij als ouders hebben meegegeven om de 
vrouw te worden die ik nu ben geworden. 

Lieve Veerle, Stef en Suze; mijn kanjers! Wat ben ik ontzettend trots op jullie. Jul-
lie hebben het niet altijd makkelijk met jullie drukke ouders. Dan zijn ze druk aan 
het klussen, dan weer druk aan het werk en dan weer op pad. Toch blijven jullie de 
leukste kinderen op aarde! Ik hou van jullie.
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Lieve Veerle, wat vind ik het super lief dat je mij hebt willen helpen met het ont-
werpen van de kaft van het boek. Wat bof ik toch met zo’n creatieve dochter!

Liefste Niels, mijn tegenpool, mijn rots in de branding, mijn thuis! Wat ben ik 
ontzettend dankbaar dat jij altijd aan mijn zijde staat. Jij remt mij op de juiste 
momenten af, maar je stimuleert mij ook om het beste uit mijzelf naar boven te 
halen. Ik weet dat menig mensen zich afvragen hoe wij alles voor elkaar krijgen 
met onze banen, dit promotietraject, jouw vrijwilligerswerk (ik noem het maar 
even zo, anders snappen ze het niet boven de rivieren) en ons droom (klus)huis. 
Maar zoals jij altijd zegt: “Gewoon stap voor stap, dan komt het vanzelf allemaal 
goed”. Dat vind ik, best vaak, erg lastig. Wij 5-en tegen de rest van de wereld! Ik 
ben zo blij met jou en dankbaar dat jij mij elke dag eraan herinnert dat, ondanks 
het leven druk is, het belangrijk is om van het leven te genieten.

Het leven is een feestje, maar jij moet zelf de slingers ophangen!
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