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Abstract 

Background: A significant number of patients in pediatric rheumatology suffer from ongoing disease activity into 
adulthood and thus need to be transferred into adult care. Transition as a structured individual process of preparation 
and patient empowerment can reduce risks of adverse long‑term outcomes. The aim of this study was to measure 
long‑term transition outcomes such as health‑related quality of life (HR‑QoL), patient satisfaction, and continuity of 
care in former patients of the interdisciplinary Tuebingen Transition Program (TTP).

Methods: In an iterative team process, a standardized questionnaire was developed including the EQ‑5D‑5L to 
measure HR‑QoL, visual analogue scales to measure various items of patient satisfaction, further questions on conti‑
nuity of care and physical activity and physician global assessment (PGA) to determine disease activity. HR‑QoL and 
physical activity were compared to data from the average German population. Data was analyzed descriptively, and a 
logistic regression analysis was performed to identify possible predictive factors for negative outcomes.

Results: Response rate was 28.8% (85/295), 70.6% were female and median age was 24.1 years. 70.6% were diag‑
nosed with juvenile idiopathic arthritis (JIA). Overall, HR‑QoL was high (79.8 on the EQ VAS), yet lower than in the aver‑
age population. The study cohort was more physically active than the respective average age groups. Mean patient 
satisfaction with pediatric care (8.4; standard deviation (SD) 1.7) and with the transition program (7.9; SD 2.6) was 
higher than with adult care (7.7; SD 2.2). 76.5% of participants received regular rheumatologic care after transfer. After 
excluding all participants in remission, the drop‑out rate was 4.7%. A low PGA at the time of transfer was associated 
with higher HR‑QoL and patient satisfaction after transfer.

Conclusions: HR‑QoL of adult patients after successful transfer to adult rheumatology is reduced compared to the 
general population but physical activity and achievement of clinical remission could help to prevent negative long‑
term outcomes. Patient satisfaction and self‑management of TTP patients were generally high, whereas youth‑specific 
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issues and their impact on the disease mandate greater attention. Treatment discontinuation rates were low and 
mostly due to remission. Further studies should focus on the identification of early predictors of long‑term outcome 
to improve the process and outcome of transition.

Keywords: Rheumatic diseases, Autoinflammatory diseases, Adolescence, Transition, Transfer, Long‑term outcome, 
Quality of life, Patient satisfaction, Continuity of care, Juvenile idiopathic arthritis

Background
Pediatric rheumatic diseases comprise a broad spectrum 
of diseases with various clinical appearances and etiolo-
gies, including juvenile idiopathic arthritis (JIA) and its 
subgroups, autoinflammatory diseases, systemic con-
nective tissue diseases (SCTD) and vasculitis. Although 
medical treatment of rheumatic diseases has developed 
and significant improvements have been made in recent 
years, more than half of all pediatric rheumatic disease 
patients and, excluding childhood restricted condi-
tions, almost all patients with autoinflammatory diseases 
require ongoing anti-inflammatory treatment into adult-
hood and are at high risks of severe complications [1–4].

Therefore, structured and guided transition from pedi-
atric to adult care is necessary once patients reach adoles-
cence. Transition is not just an administrative process of 
gradually handing over care between pediatric and adult 
providers, but rather an individual process of young peo-
ple gaining skills and accessing resources to manage the 
purposeful, planned transfer from a child-centred to an 
adult-centred health system [5]. Transfer in this respect is 
the final step of the transition process.

Without adequate support, young adults face an 
increased risk of poor outcome after the transfer from 
pediatric to adult care. Delay or discontinuation of trans-
fer leads to higher disease activity and an increased risk of 
long-term morbidities, including cardiovascular events, 
osteoporosis and amyloidosis [3, 6]. The best possible 
preparation of patients is required to ensure a success-
ful transfer and improved long-term quality of life. While 
there are standards and recommendations for establish-
ing evidence-based transition programs [7], uncertainties 
about measuring long-term outcomes remain.

Many programs analyze satisfaction with the transi-
tion process as the main goal [8–11], but the focus of 
such programs is on long-term health and care improve-
ment. An international group of interdisciplinary health 
professionals, patients and their families has developed 
consensus-based proposals for outcome indicators of 
a successful transition to adult health care. These can 
be summarized under the headings of individual out-
comes, health care outcomes and social outcomes [12]. 
Another approach to evaluate transition outcome is the 
Triple Aim of the United States Institute for Healthcare 
Improvement: quality healthcare should consider three 

interdependent goals of improving care for individuals, 
improving population health, and reducing the per capita 
cost of care [13].

Tuebingen transition program (TTP)
The Tuebingen Transition Program (TTP) is part of the 
Inflammation Center including the Center for Pediat-
ric Rheumatology and the autoinflammation reference 
center Tuebingen (arcT) of the University Children’s 
Hospital, the Center for Interdisciplinary Clinical Immu-
nology, Rheumatology and Autoinflammatory Diseases 
(INDIRA) and the Department for Internal Medicine of 
the University Hospital Tuebingen. With more than 20 
years of experience, ongoing evaluation and supervised 
revision, it is a well-established program with a standard-
ized transition process. The TTP is led by an interdiscipli-
nary team, including pediatric and adult rheumatologists, 
psycho-social workers, physical therapists, nurses, and 
teachers.

Patients usually start in the TTP at age thirteen, 
depending on their individual maturity and disease 
activity. Regular interdisciplinary team meetings assess 
progress in independence and transition readiness in 
addition to disease progression. During the visits, the 
adolescent patients independently take over the inter-
action with the physicians - at first with the pediatric 
rheumatologist and with increasing age with the adult 
rheumatologist. Additionally, and in close cooperation 
with the psycho-social team, the focus of each visit is 
on promoting self-management, knowledge about the 
patient’s own disease and therapy and reflection of the 
individual progress, as well as on topics that are particu-
larly relevant to adolescents. Other team members such 
as physiotherapists and teachers are also involved. At the 
end of each visit, parents are attending and included in 
the discussion about further treatment.

Regular readiness monitoring is carried out, and trans-
fer is made in a remission phase if possible. In about one 
in three cases, referral to the rheumatology department 
of the Internal Medicine service takes place within the 
framework of the INDIRA network, especially for those 
patients with complex disease courses. The process of 
TTP is continuously evaluated and revised according to 
the latest standards and recommendations to ensure the 
best possible preparation for transfer.
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The aim of this study was to assess the outcomes of 
TTP patients after transfer to adult care regarding health-
related quality of life, patient satisfaction and continuity 
of care, and to identify potential early predictors of nega-
tive long-term outcome after transfer to adult care.

Methods
Assessment of the TTP – scoping review and questionnaire 
development
A scoping review of the PubMed database was conducted 
to identify relevant parameters for the evaluation of 
health care transition programs. Search terms included: 
“pediatric rheumatic disease”, “health care transition”, 
“long-term outcome”, “transfer”, “evaluation” and “transi-
tion program”. Studies were included if they focused on 
pediatric rheumatic diseases and either evaluated a tran-
sition program or addressed at least one health care tran-
sition outcome. In addition, a team of experts consisting 
of one adult and two pediatric rheumatologists, one 
psycho-social care provider, three patients currently in 
the program and three external reviewers provided input 
from their perspectives. Patients and external review-
ers were selected to represent the study cohort in terms 
of age, gender, and medical knowledge. Patients were 
asked to rate comprehensibility and validity of the ques-
tions proposed by the expert team. In addition, they were 
asked to evaluate and assess the importance of certain 
components of transitional care in TTP, as well as various 
long-term outcomes considered for this study from their 
own experience and expectation. This influenced the 
selection of the outcome criteria and individual items of 
the standardized but not validated questionnaire, which 
was developed by the expert team in an iterative process.

This study was carried out in compliance with the Dec-
laration of Helsinki and approved by the ethics commit-
tee of the Faculty of Medicine, University of Tuebingen 
(411/2020B0).

Demographics and clinical characteristics
A single-center cross-sectional survey study of for-
mer patients of the TTP was performed. Patients were 
included if they were diagnosed with a rheumatic or 
autoinflammatory disease, were treated in the Inflam-
mation Center for at least 2 years and during that time 
attended at least two visits in the TTP, one visit at the 
age of 17 or 18 years. All patients meeting these criteria 
between January 1, 2000, and December 31, 2019, were 
enrolled into the study. Patients who did not consent to 
participation or did not respond were excluded.

Demographic characteristics of the study cohort 
included age, gender, marital status, living situation and 
levels of education and employment. Clinical charac-
teristics comprised diagnosis, therapy, Physician Global 

Assessment score (PGA) at time of transfer, and the need 
for physical and occupational therapy, each extracted 
from the medical chart at the time of transfer and self-
reported by participants at the time this study was per-
formed. The utilisation of offers from psycho-social care, 
clinic school, physiotherapy, patient education and tran-
sition camps was surveyed. Records on age at first visit, 
age at transfer and number of appointments at the TTP 
were collected.

All further demographic and clinical characteristics 
were extracted from the questionnaires and retrospec-
tively at the time of transfer from the clinical documen-
tation system ARDIS 2.0 (Arthritis and Rheumatology 
Documentation and Information System; axaris - soft-
ware & systeme GmbH).

In order to estimate the demographic representative-
ness, demographic and clinical data were extracted from 
the medical chart of the non-responding cohort and were 
analyzed anonymously after the acquisition of data was 
completed.

Individual outcome parameters
The health-related quality of life (HR-QoL) was assessed 
by the EQ-5D-5L, a validated instrument measuring the 
HR-QoL in five dimensions on a five-level Likert scale 
with equal spacing: mobility, self-care, daily activities, 
pain/discomfort, and anxiety/depression (1: none, 2: 
slight, 3: moderate, 4: severe, 5: extreme problems/unable 
to accomplish) [14]. From these scores, a personal health 
state as well as an index-value can be derived. Addition-
ally, the EQ-5D-5L includes a visual analogue scale (VAS) 
on which participants are asked to express their current 
health status on a scale from 0 (“the worst health you 
can imagine”) to 100 (“the best health you can imagine”) 
[15]. The results were then compared to the average Ger-
man population [16]. Furthermore, physical activity was 
assessed as another indicator for population health in 
the study cohort and compared to data from the German 
Health Interview and Examination Survey for Adults 
DEGS1 [17].

Social outcome and patient satisfaction
Experience of care and patient satisfaction were catego-
rized into several individual items related to pediatric, 
transitional, and adult care, with a focus on the qual-
ity of the transition process or long-term outcome after 
transfer. In the process of categorizing patient satisfac-
tion, a standardized readiness checklist regularly used in 
the TTP as well as two similar questionnaires on patient 
satisfaction in health care transition were considered [10, 
18]. All items were rated individually on a VAS from low-
est (= 0) to highest possible satisfaction (= 10). After 
evaluating the first round of questionnaires, participants 
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who had agreed to answer further questions were re-con-
tacted and asked them to provide more detailed informa-
tion on patient satisfaction in relation to the transition 
process and preparation for transfer. In accordance with 
Stringer et al., patient satisfaction scores > 7 were defined 
as “high”, ≤7 and ≥ 5 as “moderate” and <  5 as “low satis-
faction” [18]. In addition, questions were asked about the 
patients’ experiences in adult care.

Further social outcomes were assessed regarding the 
influence of the COVID-19 pandemic on the current life 
situation and the influence of the disease on relationships 
and leisure time and patients’ social networks.

Health care outcome
Continuity of care as an indicator of health care costs was 
assessed using self-reported information on the form and 
frequency of adult care, discontinuation and disruption 
of care, changes in diagnosis and treatment and hospi-
tal admissions. A comprehensive comparison was made 
between the two groups of participants with and without 
continued care after transfer with continued care being 
defined as self-reported initial regular appointments in 
adult rheumatological care, in order to identify differ-
ences that might serve as possible predictive factors for 
an unsuccessful transfer.

Exploration of factors correlating with a negative 
long‑term outcome and statistical analysis
Possible factors correlating with a decreased outcome in 
HR-QoL and patient satisfaction were explored.

Data were collected using Microsoft Excel for Mac ver-
sion 16.54. For analysis, data were transferred to IBM 
SPSS Statistics version 27.0.1.0. and primarily analyzed 
descriptively. In addition, linear regression analyses, 
Mann-Whitney U tests and Kruskal-Wallis tests were 
performed to identify relevant correlates between demo-
graphic, clinical or other variables and long-term out-
comes. These were complemented by suitable analyses 
of power and effect size. Medical therapies were grouped 
according to common practice.

Results
Assessment of the TTP ‑ scoping review and questionnaire 
development
The following issues were identified through the litera-
ture review and from the expert team: quality of life, uti-
lization of care, satisfaction with care, self-management, 
knowledge about one’s condition and therapy, continu-
ation of care after transfer, avoidance of unnecessary 
hospitalizations after transfer, relationship to adult car-
egiver, personal relations and social network. Those were 
transferred into a standardised questionnaire by the 
expert team and covered demographic and clinical data 

characteristics after transfer, individual outcome param-
eters including HR-QoL measured with the EQ-5D-5L, 
health care outcomes, social outcomes, and patient 
satisfaction.

Demographics and clinical characteristics
All former patients of the TTP were contacted. 85 of 
295 returned the completed questionnaire, resulting in 
a response rate of 28.8%. Of the study participants, 60 
were female (70.6%) and the median age was 24.1 years 
(range 19.1–40.5). The most common diagnosis was JIA 
(70.6%), followed by SCTD (9.4%) and autoinflammatory 
diseases (7.1%). At the time of transfer, 27% of partici-
pants (23/85) did not receive any prescribed medication. 
Almost a third each received basic antirheumatic therapy 
(28.2%) and biologicals including Janus kinase (JAK) 
inhibitors (32.9%). The mean PGA at the time of refer-
ral was 1.01 (SD 1.15) and more than three out of four 
participants (65, 76.4%) had achieved a state of clini-
cal remission defined as PGA ≤1. Patients were treated 
for a median duration of 3.4 years in TTP, median age at 
first visit was 15.2 years and median age at transfer was 
18.5 years. While the study cohort had a high level of 
education overall, 42.4% of participants (36/85) had not 
completed vocational training at the time the study was 
conducted. More than 95% (47/49) of the participants 
who had completed vocational training reported that 
they were currently employed. Utilization of the specific 
services offered within the framework of the TTP var-
ied from 44.7% using psycho-social services to only 2.4% 
using more extensive schooling opportunities. Detailed 
demographic and clinical data are shown in Table 1.

In comparison to the non-responding cohort, par-
ticipants were significantly younger and had an 
insignificantly lower PGA at the time of transfer. Auto-
inflammatory diseases and SCTD were more frequent in 
non-respondents. Patients who didn’t respond were also 
more likely to be treated with steroids (Supplement 1).

Individual outcome parameters
Health‑related quality of life
The majority of the study cohort reported no difficulties 
in each category of the EQ-5D-5L while three out of four 
participants indicated no more than slight problems in 
any category. Participants rated their own current health 
status at an average of 79.8 (SD 19.0) on the EQ VAS.

Compared to the average German population, the 
study cohort presented significantly more problems with 
daily activities and anxiety/depression (p <  0.005), while 
it was similar to the population in terms of self-care 
(Fig.  1a). The study cohort showed a lower mean score 
of the EQ VAS compared to the average German popu-
lation. In the older age group, this was reversed. Due to 
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Table 1 Demographics and clinical characteristics of the study cohort

Variable Result

Age in years, median (range) 24.1 (19.1–40.5)

 18–24 years, n (%) 49 (57.6)

 25–34 years, n (%) 33 (38.8)

 35–44 years, n (%) 3 (3.6)

Time after transfer in years, median (range) 6.0 (0.1–16.4)

Number of days between last visit in TTP and first visit in adult care, median (range) 128 (13–983)

Gender, m:f, n (%) 25:60 (29.4:70.6)

Diagnosis at time of transfer, n (%)

 JIA, overall 60 (70.6)

 sJIA 2 (2.4)

 OA extended 3 (3.5)

 OA persistent 10 (11.8)

 PA (RF‑) 23 (27.0)

 ERA 14 (16.5)

 Psoriatic Arthritis 5 (5.9)

 JIA, other 3 (3.5)

 Autoinflammatory Disease 6 (7.1)

 Systemic connective tissue disorders 8 (9.4)

 Other 11 (12.9)

Medical therapy at time of transfer, n (%)

 None 23 (27.0)

 NSAID therapy (on demand) 2 (2.4)

 NSAID therapy (daily regimen) 5 (5.9)

 Basic therapy 24 (28.2)

 Biologicals and JAK‑inhibitors 28 (32.9)

 Steroids 2 (2.4)

 Missing 1 (1.2)

PGA at time of transfer

 Mean (SD) 1.01 (1.15)

 Median (range) 1 (0–5)

 PGA = 0, n (%) 33 (38.8)

 PGA = 1, n (%) 32 (37.6)

 PGA = 2, n (%) 12 (14.1)

 PGA = 3, n (%) 4 (4.7)

 PGA = 4, n (%) 2 (2.4)

 PGA = 5, n (%) 2 (2.4)

Utilization of the TTP in general

 Age at first TTP visit in years, median (range) 15.2 (11.2–18.7)

 Age at transfer in years, median (range) 18.5 (17.0–20.7)

 Duration of TTP care in years, median (range) 3.4 (0.4–7.1)

 Number of TTP visits, median (range) 7.0 (2–18)

Utilization of additional services of the TTP

 Psycho‑social services, n (%) 38 (44.7)

 Clinic school, n (%) 8 (9.4)

 Disease‑related schooling opportunities, n (%) 2 (2.4)

 Transition camp, n (%) 4 (4.7)

 Physical therapy, n (%) 28 (32.9)

Level of school graduation, n (%)

 Certificate of Secondary Education (Hauptschulabschluss) 8 (9.4)
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the small number of participants, no significance test was 
conducted (Fig. 1b).

Physical activity
The reported average duration of physical activity per 
week was 3.4 hours (SD 2.9) and ranged from zero to 
14 hours per week. Fourteen participants (16.5%) stated 
that they were active in an organised sports club, only 
five that they were not physically active at all. More than 
three out of four respondents mentioned being physically 
active at least once a week. Figure 2a, b gives an overview 
of the frequency of physical activity and participation in 
organized sports.

In the study cohort, 61.0% reported at least 2.5 hours of 
physical activity per week in comparison to only 20.4% of 
the average German population. This difference was seen 
in both the 18–29-year-olds (64.1% vs. 30.2%) and the 
30–39-year-olds (50.0% vs. 19.6%) (Fig. 2c).

Social outcome and patient satisfaction
Overall satisfaction as well as satisfaction with rel-
evant components of pediatric, transitional, and adult 
care was generally high. All items, except the two 
adolescent-specific topics and preparation for trans-
fer, reached a mean score >   7. In general, the mean 

scores ranged from 5.38 to 9.03 (mean: 7.63). Partici-
pants were most satisfied with the way their individual 
questions were addressed (mean: 9.03), their knowl-
edge about their own disease (mean: 8.51) and self-
management skills (mean: 8.46) at the time of transfer. 
Along with the satisfaction with pediatric care in gen-
eral (mean: 8.42), these were the items with the highest 
rate of highly satisfied participants. Overall satisfaction 
decreased from an average of 8.42 in pediatric care to 
an average of 7.65 in adult care. Table 2a shows detailed 
results for patient satisfaction in each item.

Concerning their experience in adult care, 86.1% 
(56/65) declared that they had enough time to ask all 
their individual questions and 84.6% (55/65) stated that 
they received sufficient and intelligible answers. 84.6% 
(55/65) felt that their concerns were taken seriously by 
their practitioner and 86.2% (56/65) specified that they 
had been involved adequately in decisions concerning 
their individual treatment.

More than half of the participants (46; 54.0%) stated 
that the pandemic had negative effects on their current 
life situation. While 10 participants (11.8%) reported pos-
itive effects, almost one third (31.8%) indicated that the 
pandemic did not affect their life situation in either way 
(Table 2b).

Table 1 (continued)

Variable Result

 General Certificate of Secondary Education (Mittlere Reife) 11 (12.9)

 Advanced technical college entrance qualification (Fachhochschulreife) 9 (10.6)

 General qualification for university entrance (Allgemeine Hochschulreife/Abitur) 56 (65.9)

 Other 1 (1.2)

Completed vocational training, n (%)

 Yes 49 (57.6)

 No 36 (42.4)

Current employment, n (%)

 Yes 47 (55.3)

 No 34 (40.0)

 Missing 4 (4.7)

Marital/family status, n (%)

 Single 74 (87.1)

 Married 9 (10.6)

 Other 2 (2.4)

Domestic circumstances, n (%)

 Living alone 21 (24.7)

 At the parents’ home 31 (36.5)

 Shared apartment 11 (12.9)

 Living with the partner or family 18 (21.2)

 Other 3 (3.5)

 Missing 1 (1.2)

Legend: m Male, f Female, NSAID Nonsteroidal anti-inflammatory drugs, PGA Physician’s Global Assessment Score (0: no disease activity; 10: highest possible disease 
activity), TTP Tuebingen transition program
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Fig. 1 Comparison of the mean EQ VAS score and dimensions with the average German population. a HR‑QoL compared to the average German 
population. b Comparison of the mean EQ VAS score. Legend: a The percentages of all participants reporting different degrees of problems in the 
different dimensions of the EQ‑5D‑5L, which are lined up vertically, sum to 100%. These are compared between the study cohort and the average 
population. * marks significant differences between study cohort and average population. b Mean scores of the EQ‑VAS (0–100) overall and divided 
by the age groups represented in our study cohort. The mean total population score is lower than the mean scores of the age groups shown 
because older age groups were included that are not represented in this review. ^ marks age group in which the study cohort is only represented 
by 3 persons
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60% of participants (51/85) felt that they had sufficient 
support by their social environment, mostly through 
their family, partners or spouses and close friends. Still, 
one out of four respondents (22/85; 25.9%) indicated 
that their disease had negative effects on relationships 
towards friends and family. Six participants (7.1%) expe-
rienced positive effects, while 63.5% (54/85) did not 
obtain any effects of their disease on social relationships 
(Table 2b, c).

Health care outcome
Continuity of care
More than three out of four participants (65/85; 76.5%) 
stated that they continued to receive rheumatological 
care after leaving the TTP. The majority were treated in 
rheumatology practices (36/65; 55.4%), while the remain-
ing participants (29/65; 44.6%) had been referred to 
the internal rheumatology department of the Univer-
sity Hospital Tuebingen. Of the 18 participants whose 

Fig. 2 Physical activity in the study cohort. a Frequency of physical activity. b Participation in organized club. c Weekly physical activity compared 
to the average German population. Legend: a) The figure shows the number of participants who reported each of the listed frequencies of physical 
activity (n = 84 due to one missing data). b The figure shows the number of participants who are physically active in organised sports clubs (n = 84 
due to one missing data). c Each column represents 100% of participants either overall or in the respective age group. They are divided into 
participants who reported weekly physical activity of 2.5 hours or more (lower dark bar) and those who reported less weekly physical activity (upper 
light bar). ^ marks age group in which the study cohort is only represented by 1 person
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rheumatological treatment had been discontinued, 14 
cited a lack of disease activity as the main reason. Only 
two participants reported problems with referral that led 
to the discontinuation of rheumatological care (Fig. 3a).

Of the 65 participants who reported continuation of 
care after the transfer, eight stated that care had been dis-
rupted afterwards. While four of them cited lack of dis-
ease activity as the reason and for two other participants 
it was only a temporary interruption, two participants 
stated that they had not found a new rheumatologist after 
moving to another town. Of the 65 participants who ini-
tially received continued care, 12.3% (8/65) reported that 
they were seeing their rheumatologist less than once a 

year, 15.4% (10/65) reported a yearly, 36.9% (24/65) a six-
monthly frequency of visits, while 33.8% (23/65) reported 
four or more visits per year.

Twenty-three participants (23/65; 35.4%) indicated 
that their prescribed medication was discontinued after 
transfer to adult care. The most common reason for dis-
continuation was remission, followed by discontinua-
tion at the patient’s request. In addition, 27 participants 
(27/65; 41.5%) reported that their prescribed medication 
was changed during adult care. Thirteen of them had 
their therapy escalated and three de-escalated. Seven 
participants reported that their diagnosis had been 
changed after transfer to adult care (Fig.  3a). In three 

Table 2 Social outcome and patient satisfaction

Legend: Patient satisfaction was measured on a 10 cm visual analogue scale (VAS) and differentiated in 3 groups (VAS > 7; VAS ≤ 7 - ≥ 5; VAS > 5). Totals vary due to 
some participants who never transferred to adult care and therefore did not answer the questions about the components of care after transfer
a These more detailed questions were only assessed by those participants who agreed to take an additional telephone survey, which contained more specific 
questions about general patient satisfaction

a) Satisfaction with … Mean score (SD) Missing n (%) >  7
n (%)

≤ 7 ‑ ≥ 5
n (%)

<  5
n (%)

n

Components of care before transfer (TTP)
 Paediatric care in general 8.42 (1.68) 1 (1.2) 71 (83.5) 11 (12.9) 2 (2.4) 85

 Preparation for transfer 6.78 (3.02) 5 (5.9) 48 (56.5) 17 (20.0) 15 (17.6) 85

 TTP in general 7.90 (2.55) 4 (4.7) 62 (72.9) 10 (11.8) 9 (10.6) 85

 How alcohol, nicotine and drugs were addressed 6.29 (2.91) 1 (2.9) 13 (37.1) 12 (34.3) 9 (25.7) 35a

 How sexuality, contraception and family planning were addressed 5.38 (2.85) 1 (2.9) 8 (22.8) 17 (48.6) 9 (25.7) 35a

 How participants’ individual questions were addressed 9.03 (1.20) 0 (0.0) 30 (85.7) 5 (14.3) 0 (0.0) 35a

 How participants were involved in decision‑making 8.17 (1.89) 0 (0.0) 24 (68.6) 10 (28.6) 1 (2.8) 35a

 Knowledge about one’s disease 8.51 (1.85) 0 (0.0) 27 (77.1) 6 (17.2) 2 (5.7) 35a

 Knowledge about one’s therapy and possible side‑effects 7.97 (2.07) 0 (0.0) 23 (65.7) 9 (25.7) 3 (8.6) 35a

 One’s self‑management skills 8.46 (2.12) 0 (0.0) 29 (82.9) 4 (11.4) 2 (5.7) 35a

Components of care after transfer
 Adult care in general 7.65 (2.22) 0 (0.0) 44 (67.7) 13 (20.0) 8 (12.3) 65

 Waiting time for an appointment 7.58 (2.37) 0 (0.0) 43 (66.2) 12 (18.5) 10 (15.4) 65

 Waiting time at the appointment 7.11 (2.50) 0 (0.0) 41 (63.1) 13 (20.0) 11 (16.9) 65

 Interaction with doctors 7.45 (2.63) 0 (0.0) 41 (63.1) 12 (18.5) 12 (18.5) 65

 Prescription of further therapeutic options 7.75 (3.09) 6 (9.2) 43 (66.2) 8 (12.3) 8 (12.3) 65

b) Effect of … Missing
n (%)

Negative
n (%)

No effect
n (%)

Positive
n (%)

n

the COVID‑19 pandemic on the current life situation, n (%) 2 (2.4) 46 (54.0) 27 (31.8) 10 (11.8) 85

the disease on personal relationships, n (%) 3 (3.5) 22 (25.9) 54 (63.5) 6 (7.1) 85

c) Questions Missing
n (%)

No
n (%)

Yes
n (%)

n

“Did your disease affect leisure activities at all?” 5 (5.9) 67 (78.8) 13 (15.3) 85

“Did you receive support in managing your condition from within your 
social environment?”

8 (9.4) 26 (30.6) 51 (60.0) 85

“Did you have enough time to ask all the questions that were important to 
you individually, during the first two visits in adult care?”

0 (0.0) 9 (13.8) 56 (86.2) 65

“Did you receive sufficient and intelligible answers?” 0 (0.0) 10 (15.4) 55 (84.6) 65

“Did you feel like you were taken seriously?” 0 (0.0) 10 (15.4) 55 (84.6) 65

“Were you involved adequately in decisions concerning your individual 
treatment?”

0 (0.0) 9 (13.8) 56 (86.2) 65
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cases, a stable remission occurred, leaving them with the 
diagnosis of “condition after” their initial pediatric rheu-
matic diagnosis. Three different patients had their diag-
nosis changed to the adult equivalent of their pediatric 

rheumatic diagnosis, e.g., from JIA to rheumatoid arthri-
tis. One patient developed further symptoms, so his diag-
nosis was modified.

Fig. 3 Continuity of care. a Descriptive results of continuity of care. b Comparison of participants with and without continued care. Legend: a 
Descriptive results on continuity of care. The first graph shows the absolute numbers of participants with and without continued care after transfer 
and the reasons given for discontinuation of care (n = 83 due to two missing data). The following charts refer to the 65 patients who initially 
reported a successful transfer to adult rheumatology. These charts show the number of patients with a discontinuation of care after initial transfer 
to adult rheumatology, reasons for discontinuation of care, changes in diagnosis or medication after transfer and the current frequency of visits to 
adult rheumatology. a We ranked basic therapy as level 1, biologicals and JAK‑inhibitors as level 2, and steroids as level 3. NSAIDs were ranked as 
level 0, whether they were prescribed to be taken daily or on demand. b Comparison of mean scores of relevant parameters between participants 
who continued to receive care after transfer and those who did not. Higher scores on the EQ VAS and lower EQ‑5D‑5L index scores indicate better 
health‑related quality of life, lower PGA scores indicate less disease activity
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71.8% of participants (61/85) reported no hospitalisa-
tions after leaving the TTP. In total, participants reported 
nine hospitalisations due to rheumatic diseases after 
transfer to adult care. Reasons for hospitalisations rel-
evant to this study were repeated inflammatory epi-
sodes, joint (knee and shoulder) and ophthalmologic 
complications.

Differences between participants with and without continued 
care
Participants with continued care showed a higher mean 
score on the EQ VAS for current condition, while in aver-
age scoring lower in the EQ-5D-5L index for HR-QoL. 
Participants who did not receive continued rheumato-
logic care had a lower PGA at time of transfer (0.72 com-
pared to 1.08 for participants with continued care) and 
showed notably lower satisfaction with preparation for 
transfer (5.10) compared to participants with continued 
care (7.19). Further details can be found in Fig. 3b. Over-
all, continuity of care was associated with higher patient 
satisfaction in various categories (Supplement 2).

Explorative analysis of factors correlating with a negative 
long‑term outcome
Factors correlating with lower HR‑QoL
Various items of patient satisfaction showed a signifi-
cant correlation with HR-QoL. In every instance, lower 
satisfaction was associated with lower scores in the 
EQ-5D-index and the EQ VAS (Table  3a). In addition, 
female gender, higher disease activity at time of transfer 
as measured by the PGA, higher frequency of visits in 
adult care after transfer and lower frequency of physical 
activity were associated with significantly lower HR-QoL 
(Table 3b).

Adjusted and weighted prevalence/factors correlating 
with lower patient satisfaction
A higher PGA score at time of transfer correlated with 
lower scores in four different items of patient satisfac-
tion. More time passed since transfer was associated 
with lower satisfaction with preparation for transfer 
(Table 3c).

Discussion
This is one of the first studies to comprehensively evalu-
ate a structured transition program based on all three 
aspects of the Triple Aim [13]. The response rate in this 
study was 28.8%, however, it provides detailed insights 
into the long-term outcomes of a number of TTP 
patients after transfer to adult rheumatology care and 
indicates possible predictors of unsuccessful transition. 
The majority of the study cohort expressed high and sta-
ble HR-QoL, and most of them were very satisfied with 

pediatric and adult care, and with TTP in general. After 
the transfer, most participants had their first regular 
follow-up within 4–5 months and rheumatological care 
continued regularly. The results give the idea that physi-
cal activity and reaching clinical remission could help to 
prevent negative long-term outcomes after transfer.

HR-QoL as the primary outcome parameter to evalu-
ate long-term outcome was overall high among respond-
ents. There were only minimal to moderate difficulties in 
the individual categories of the EQ-5D-5L. In compari-
son to the average German population the study cohort 
reported slightly lower HR-QoL on the EQ VAS [19] 
and significantly more problems with daily activities and 
anxiety/depression, while showing no difference in terms 
of self-care [16]. High PGA scores at the time of referral 
and low physical activity correlated with lower long-term 
HR-QoL.

Although patients with rheumatic diseases are found to 
have a lower HR-QoL [20], prospective studies were able 
to demonstrate that transition programs can improve 
quality of life (QoL) of participants [21], even in compari-
son to control subjects [22].

The difference in the individual categories of the EQ-5D 
compared to the average German population was more 
pronounced in a study by Barth et al. that observed for-
mer patients of a large German clinic with JIA, especially 
for self-care [23]. Barth et al. used the EQ-5D-3L which 
showed a stronger ceiling effect than the EQ-5D-5L. That 
should make the latter more reliable for detecting differ-
ences compared to population norms.

The better outcome in this study cohort may be partly 
due to the high number of participants who had reached 
a state of remission before transfer to adult care. This is 
supported by the strong correlation between a lower 
PGA at the time of transfer and a higher long-term HR-
QoL. The TTP also emphasizes the importance of physi-
cal activity for the well-being of patients with rheumatic 
diseases found in multiple studies [24–26]. Thus, the 
correlation between higher frequency of physical activ-
ity and higher HR-QoL can also be an indication of the 
effectiveness of the TTP for the responding cohort.

Most respondents reported a negative influence of 
the COVID-19 pandemic on their current life situation. 
However, this study did not find significant effects on 
HR-QoL. Although the associations remain very com-
plex, many studies similarly found that the pandemic had 
negative influences on physical and psychological well-
being in the general population [27–29].

Although the quality of life of former pediatric rheuma-
tology patients remains impaired, this study found prom-
ising signs that could support the known positive effects 
of a good health care transition program on improving 
long-term outcomes.
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Respondents indicated a high patient satisfaction, 
although it decreased after transfer to adult care. While 
participants indicated high satisfaction with the TTP in 
general, satisfaction with the communication of topics 

relevant to adolescents, such as the impact of drugs and 
sexuality on living with a rheumatic disease, was rated 
lower. In contrast, the items “how participants individ-
ual questions were addressed”, disease-knowledge and 
self-management were rated above average.

Table 3 Significant effects on HR‑QoL and patient satisfaction

Legend:a) Each specific category of patient satisfaction presented above showed a significant correlation with HR-QoL in a linear regression analysis. A more positive 
beta coefficient means a stronger positive correlation. For manageability, we have limited the HR-QoL in this presentation to the EQ-5D index and the EQ VAS and left 
out the correlations between patient satisfaction and the five individual dimensions of the EQ-5D-5L

b) The EQ-5D index, the dimensions of the EQ-5D-5L and the EQ VAS showed significant correlations with various factors outside patient satisfaction. More positive 
beta coefficients signify a stronger positive correlation, while negative beta coefficients signal negative correlations. In cases where the beta coefficient is indicated, 
the indicated group had a significantly higher HR-QoL than the non-indicated opposite group

c) Patient satisfaction showed correlations with several factors listed above. More negative beta coefficients mean a stronger negative correlation. A higher ‘time since 
transfer’ means that participants attended the TTP longer ago than others, so their referral is further in the past

a: Significant effects of patient satisfaction on HR-QoL

Dependent variable Independent variable
Satisfaction with...

beta‑coefficient p‑value

EQ‑5D‑index preparation for transfer 0.273 0.016

how alcohol, nicotine and other drugs were 
addressed

0.476 0.005

adult care in general 0.328 0.008

waiting time for an appointment in adult care 0.287 0.020

waiting time at an appointment in adult care 0.265 0.033

interaction with the practitioner in adult care 0.282 0.023

EQ VAS paediatric care in general 0.309 0.005

preparation for transfer 0.427 <  0.001

TTP in general 0.317 0.004

b: Various significant effects on HR-QoL

Dependent variable Independent variable beta‑coefficient Eta‑coefficient p‑value
EQ‑5D‑index PGA at time of transfer −0.362 < 0.001

Frequency of visits in adult care − 0.335 0.002

Problems with mobility PGA at time of transfer 0.306 0.004

Frequency of physical activity −0.241 0.027

Problems with self‑care PGA at time of transfer 0.271 0.012

Problems with daily activities Gender: male 0.276 0.011

Frequency of visits in adult care 0.255 0.021

Frequency of physical activity −0.300 0.006

Pain/discomfort PGA at time of transfer 0.286 0.008

Frequency of visits in adult care 0.361 < 0.001

Anxiety/depression Frequency of physical activity −0.340 0.002

EQ VAS Gender: male 0.234 0.033

Frequency of physical activity 0.260 0.018

Satisfaction with TTP in general 0.317 0.004

c: Various significant effects on patient satisfaction

Dependent variable
Satisfaction with...

Independent variable beta‑coefficient p‑value

how alcohol, nicotine and other drugs were 
addressed

PGA at time of transfer −0.582 < 0.001

how sexuality, contraception and family planning 
were addressed

PGA at time of transfer −0.461 0.032

adult care in general PGA at time of transfer −0.273 0.025

prescription of further therapeutic options PGA at time of transfer −0.344 0.042

preparation for transfer Time passed since transfer −0.340 0.002
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Patient satisfaction is an important indicator for effec-
tive high-quality transition [30] and the most commonly 
studied issue, although validated instruments in all lan-
guages remain lacking [31, 32]. German instruments of 
appropriate length were still being developed and vali-
dated while this study was conducted [33]. The longer 
version of this instrument unfortunately did not seem 
fitting for this study since it surveyed topics that do not 
apply to the process and cohort of the TTP, e.g., work-
ing environment. Still, the questions asked in this study 
have been used in different studies [10, 18] and in the 
ongoing evaluation of patients’ readiness for transfer in 
the TTP. Overall satisfaction with transition, respectively 
transition clinics, was slightly higher than in comparable 
studies [18, 34]. Like Stringer et al. [18], this study found 
a similar variability in satisfaction with single items of 
the transition process and likewise low scores in ado-
lescence-specific topics. Klein et  al. [10] have described 
a decline in overall patient satisfaction after the transfer 
to adult care, which was observed to a lesser extent in 
this cohort. The relevance of achieving self-management 
skills in preparation for transfer is widely accepted [7, 
30]. Walter et al. have found a connection between suc-
cessful transition and high self-management skills [34]. 
Thus, the high patient satisfaction with self-management 
skills in this study could serve as an additional indicator 
for a successful long-term outcome of the TTP.

Continuity of care is a critical aspect of successful refer-
ral [30]. Overall, this study found high follow-up rates 
in the cohort within the TTP, while 21.2% of patients 
reported not seeing an adult rheumatologist regularly. 
However, the distinct data for reasons for discontinua-
tion of care indicated that a large proportion of patients 
were in stable remission and did not require continuous 
care. Apart from patients in remission, 4.7% discontinued 
treatment in adult medicine due to referral problems.

Similar studies have found lower as well as comparable 
rates of successful transfer (range: 48.0–74.0%) [10, 18, 
35] while Walter et  al. reported drop-out rates of only 
5.1% at most [34]. The authors partly attributed these 
numbers to the habit of transferring patients within the 
same hospital following the EULAR and PReS recom-
mendations [7]. In the TTP, this is handled similarly for 
patients with more severe courses of disease. Further-
more, the TTP tries to individualise the timing of transfer 
in close cooperation with patients, parents, the medical 
team, and psycho-social workers according to patients’ 
transfer readiness and disease activity. This relates to the 
large difference in follow-up rates between patients with 
and without disease activity at the time of their last visit 
in the TTP. The data of this study confirmed the assump-
tion of Hilderson et al. that remission is the most likely 
reason for the lack of follow up [36]. To some extent, this 

is comparable to the results of Hazel et al. [35], who also 
reported a significantly lower transfer rate for patients in 
remission.

When drop-out due to remission is disregarded, a high 
follow-up rate as a result of successful transition can be 
observed and is an affirmation of the notion to individu-
alise the timing of transfer.

As mentioned above, this study is limited by a response 
rate of 28.8%. Thus, statistical power is limited, and 
bias is possible. For one aspect, it can be assumed that 
patients who had a better experience in the TTP might 
have been more likely to respond to the invitation to par-
ticipate in this study than those who have no good mem-
ories of their time in the TTP. Likewise, responsiveness 
could be considered as an indicator of a more successful 
transition in a sense that a better self-management can 
be associated with a higher sense of responsibility when 
being invited to such a study. Thus, it is possible that the 
non-responsive cohort might have indicated less success-
ful long-term transition outcomes than the responders. 
In any case, the generalizability of the data collected in 
this study is limited.

As assumed in advance, responsiveness decreased with 
time passed since patients were transferred resulting in 
significantly lower age in participants compared to the 
non-responsive cohort. Still, it was an intentional deci-
sion to include a wider time span to increase the num-
ber of participants, especially since response rates in 
comparable studies are similar to this one. Except for the 
age difference, no significant demographic differences 
were found between participants and the non-responsive 
cohort. In this aspect, the study cohort tolerably repre-
sents the overall patients of the TTP.

Limitations also resulted from the study design of a 
cross-sectional patient survey, as the data obtained in 
such studies cannot prove causal attribution. Due to the 
individual time period of termination of treatment in the 
TTP and the completion of the survey between 1 month 
and 16 years after transfer, it cannot be excluded that the 
individual perception of the TTP has changed over time. 
For further research, it is recommended to develop a 
prospective approach with defined study data before and 
after referral.

The criteria for evaluating long-term outcomes in tran-
sition are complex constructs, and often validated meas-
urement tools in the patients’ language are lacking. This 
limits the power and validity of such studies.

Conclusions
This study contributes to further optimize transition 
and promote long-term health of pediatric rheumatol-
ogy patients, measuring individual, social and health care 
outcomes. While HR-QoL remained lower compared to 
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the average German population, physical activity in the 
study cohort was higher than in the average population 
and exceeded WHO recommendations. Respondents 
indicated high patient satisfaction and self-perceived 
self-management skills and felt well informed. Cer-
tain adolescence-specific issues should be given even 
more attention. This study found a high rate of contin-
ued care after transfer among respondents, fortunately 
with remission being the main reason for discontinua-
tion. The results of this study seem to affirm the sugges-
tion to individualize the timing of transfer in order to 
refer adolescents with the lowest possible disease activ-
ity. Furthermore, the importance of physical activity for 
the long-term HR-QoL of rheumatologic patients seems 
to be supported in this cohort. Overall, there were indi-
cations for positive effects of a structured health care 
transition program with a multidisciplinary approach 
including psycho-social care and physiotherapy.

Further prospective studies should more thoroughly 
investigate possible predictive factors of long-term out-
come, focusing on readiness for transfer, patient activa-
tion and adherence and age at entry into the transition 
program as potential factors.
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