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Background: Irrespective of initial treatment for congenital heart disease (CHD) in childhood, CHD is a lifelong
condition, leaving patients at risk for complications. To support uninterrupted, age- and development-based
care for young persons with CHD, guidelines and consensus papers emphasise the need for formal transition
programmes, including transfer to adult CHD (ACHD) clinics. Here, we surveyed existing transfer and transition
programmes in European ACHD centres. Our aims were to provide a contemporary view of transitional care for
patients with CHD and to evaluate progress over the last decade.
Methods: We conducted a descriptive, cross-sectional survey in 96 ACHD centres in Europe. A specific survey
form was developed that sampled the practices of transfer and/or transition. We used a transfer-transition
index to quantify adherence to quality indicators of successful transfer and transition.
Results: Of the 96 ACHD centres, 40 (41.7%) offered a formal transition, and 85 (88.5%) had structured transfer
from paediatric to ACHD care. Although 31% of the centres performed at a ‘good’ level on the transfer-
transition index, only 4 (4.2%) satisfied all criteria. Most centres with a transition programme offered education
and support through a dedicated transition specialist, whowas a master's-prepared nurse inmost centres. A mi-
nority of the ACHD centres offered a flexible transition process, starting at least two years before transfer.
Conclusions:Nearly half of the included ACHD centres offered a formal transition programme, and almost 90% of-
fered structured transfer. Despite some improvements since 2009, most of the programmes lacked an age- and
development-based approach.
© 2021 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license (http://

creativecommons.org/licenses/by-nc-nd/4.0/).
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1. Introduction

Congenital heart disease (CHD) is a lifelong condition. Irrespective of
initial treatment in childhood, patients are at risk for complications,
such as heart failure or arrhythmias. To support patients throughout
their entire healthcare life trajectory, lifelong specialised cardiac care
is required. Formost adultswith CHD, follow-up in an expertized centre
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for adult CHD (ACHD) is advised [1,2]. This transfer of care usually takes
place when patients are transitioning into adulthood. However, this is
not necessarily the case for all centres.

Transition refers to the multi-dimensional process ‘that attends to
the medical, psychosocial and educational/vocational needs of adoles-
cents as they move from child to adult centred care’ [3]. Preparing pa-
tients for the journey to independence is an ongoing process that best
starts in early adolescence, continues beyond the age of 18 years, and
is independent of the complexity of the heart defect [2,4]. Hence, paedi-
atric care teams are responsible for initiating this transition. However,
collaboration with the ACHD team is certainly beneficial, since the pa-
tient will be transferred in most cases to an ACHD centre. As transition
is a continuous process, it is advised that transition should not stop
after transfer to adult care [5].

Transition programmes have an important role in facilitating unin-
terrupted, age- and development-based care while patients are
transitioning into adulthood [6]. Indeed, the key role of a formal transi-
tion process is emphasised by several guidelines and consensus papers
[2,5,7–11]. Crucial elements of a smooth transition are (i) initiating
the process of transition early, around the age of 12 years, but at least
one year before transfer; (ii) having a transition coordinator to facilitate
the process; and (iii) providing a written healthcare transition protocol
to adolescent patients with CHD and their parents [5,10–12].

About 10 years ago, existing transfer and transition programmes for
young people with CHD in Europe and the USA were surveyed [13]. Of
the 69 centres included, only one-third offered a formal transition pro-
gramme [13]. Detailed information from several CHD transition
programmes has been published, showing that nurse-led, one-to-one
education is the most common intervention implemented [14–17].
This arrangement suggests that specialist nurses play a pivotal role in
transitional care for patients with CHD [18].

Over the past few years, several trials have been demonstrated the
positive effects of CHD transition programmes [19–22]; more trials are
in progress [23–25]. It is, however, unknown to what extent research-
based evidence and transition recommendations have been imple-
mented in daily practice. The overall objective of the present study
was to provide a contemporary view of transitional care among patients
with CHD. This was accomplished (i) by providing an overview of
existing CHD transition programmes in Europe, and (ii) by elaborating
on the key quality indicators of transition that should be implemented.

2. Methods

We conducted a cross-sectional survey of staff in ACHD centres
across Europe. Data collection took place between September 2017
and December 2017. The study was performed according to the princi-
ples outlined in the Declaration of Helsinki [26]. However, since the
study was considered to be a service quality evaluation, ethical review
was not necessary. No patients were surveyed.

2.1. Study population and procedure

ACHD centres were eligible for inclusion in the survey if they (i) had
on staff at least one cardiologist with ACHD certification or equivalent
training, and (ii) had at least 200 ACHD patients in active follow-up at
the time of the survey. Overall, 96 specialised European ACHD centres
in 24 countries qualified as an ACHD centre according to these criteria,
and these contributed survey data. Further information on the study
population and procedure of this study have been outlined in a previous
paper [27].

2.2. Measurements and definitions

For the purpose of the study, we developed a new survey based in
part on the survey questionnaire on transfer and transition reported in
Hilderson et al. [13]. Our survey questionnaire added structural
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characteristics and processes of transition that are described in the cur-
rent literature as key elements of successful transition programmes.
It comprised 17 items: 7 questions on transfer and 10 questions on tran-
sition. Twelve items required a categorical response, and five items re-
quired open-ended questions to be answered. In the present study, we
defined structured transfer as ‘an event in which adolescents and their
parents move their care from the paediatric to the ACHD programme’
[28]. A formal transition programmewas defined as one ‘offering educa-
tion to support themedical, psychosocial, and educational/vocational needs
of adolescents as they move from the child-focused to the adult-focused
healthcare system’ [3]. Only centres that verified they had a structured
transfer or formal transition programme were invited to answer addi-
tional questions on key elements of their transfer and transition
protocol.

2.3. Quality indicators of transfer and transition

On the basis of the most mentioned key elements for transfer and
transition that have been described in the literature [2,5,10,12], we con-
structed a list of quality indicators for the present survey. These indica-
tors were used to classify the centres according to how good or poorly
they performed on transfer and transition. For transfer, we identified
six quality indicators: (i) having a structured transfer to ACHD care,
(ii) transferring all patients to ACHD care, (iii) offering joint or overlap-
ping appointments with someone from the paediatric cardiology team,
(iv) offering a flexible transfer period, (v) youth receiving a detailed
medical record before leaving paediatric care, and (vi) ACHD team re-
ceiving patients' complete medical history from the paediatric care
team. For transition, we identified six indicators: (i) having a formal
transition programme, (ii) having a dedicated transition specialist, (iii)
offering education to the youth, (iv) having a written transition proto-
col, (v) offering a flexible transition period, and (vi) starting transition
for patients ≤16 years old. The performance data of the centres were
plotted using a two-dimensional scheme, showing the number of cen-
tres per transfer-transition index.

2.4. Statistical analysis

Statistical analysis was performed using IBM SPSS Statistics 24 (IBM
Corp. Released 2016. IBM SPSS Statistics for Windows, Version 24.0;
Armonk, NY: IBMCorp.). Categorical variables are presented as absolute
numbers and percentages. Continuous, non-normally distributed
variables are presented as medians and interquartile ranges (IQR). To
evaluate reliable differences between two independent groups, a
Mann-Whitney U Test was calculated. Test statistics with a p < .05
were considered statistically significant.

3. Results

3.1. Transfer and transition

Of the 96 participating ACHD centres, less than half (n=40 centres;
41.7%) offered a formal transition programme. However, the majority
(n = 85; 88.5%) of the centres had a form of structured transfer from
a paediatrics provider to an adult-care provider. Of the 40 centres pro-
viding transition, 2 did not transfer the patients to ACHD care, yielding
38 ACHD centres (39.6%) that both had a formal transition programme
and had systematically transferred patients to ACHD care (Table 1).
Centres having both transfer and transition were mainly concentrated
in Belgium, France, the Netherlands, Norway, and the United Kingdom.

Nine centres offered neither structured transfer nor formal transi-
tion. These centres were mainly located in Germany, but some also
were in Italy, the Netherlands, Spain, and the United Kingdom
(Table 1). There was a statistically significant difference between the
number of patients seen in centres with transition (median 2000 [IQR:
1235–4491]) and centres without transition (median 1100 [IQR:



Table 1
Frequency distribution of European centres providing transfer, transition, both, or neither, organised by country.

C. Thomet, M. Schwerzmann, W. Budts et al. International Journal of Cardiology 328 (2021) 89–95
500–2500]); (U=723.00, Z= -2.954, p< .003). Thiswas not the case in
centreswith transfer (median 1500 [IQR: 800–3600]) and centreswith-
out transfer (median 1500 [IQR: 654–2200]); (U= 433.00, Z = -0.397,
p < .692).
3.2. Quality indicators for transfer and transition

3.2.1. Transfer criteria
Overall, 85 centres (88.5%) offered structured transfer. Of all our

criteria, the criterion fulfilled by all (100%) of the centres was ‘Receiving
a completemedical history from the paediatric care team’. Other criteria
were fulfilled less often. For example, ‘Offering a flexible transfer to the
youth’, and ‘Offering a detailed medical record to the youth when leav-
ing paediatric care’ were fulfilled in 65.1% and 62.5% of the centres,
respectively (Table 2). Centres having both transfer and transition
Table 2
Transfer and transition criteria satisfied by European ACHD centres.

Centres meeting transfer criteria, n (%)

Having a structured transfer to ACHD care
Receiving patients complete medical history from paediatric care team
Offering joint or overlapping appointments with someone from the paediatric cardiology
Transferring all patients to ACHD care
Offering a flexible transfer period
Medical record from paediatric care team given to the youth
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(n = 33, 86.8%) offered joint or overlapping appointments with some-
one from the paediatric team more often than centres having only
transfer (n = 25, 56.8%).

3.2.2. Transition criteria
Forty centres (41.7%) had a formal transition programme in place.

All these centres had a dedicated transition specialist and offered educa-
tion to adolescent patients while transitioning to adulthood. The crite-
rion less often fulfilled by the centres was ‘Having a transition
protocol’ (Table 2).

3.2.3. Transfer-transition index
The bidimensional performance of the centres in fulfilling the

criteria of transfer and transition is depicted in Fig. 1. Only 4 centres
(4.2%) met all quality criteria of transfer and transition (Fig. 1, upper
Centres meeting transition criteria (%)

85 (100%) Having a formalized transition programme 40 (100%)
81 (100%) Having a dedicated transition specialist 40 (100%)

team 58 (70.7%) Offering education to the youth 40 (100%)
55 (69.6%) Starting transition at an age ≤ 16 years 32 (80%)
54 (65.1%) Offering a flexible transition period (start or end) 28 (70%)
50 (62.5%) Having a written transition protocol 24 (61.5%)



Fig. 1. Bubble graph showing the number of centres per transfer-transition index.

1 Data from the Hilderson et al. study (2009)wasmade available by the authors so that
we could directly compare results from that study with the present study.
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right corner of graph). The overall performance of centres could be con-
sidered to be ‘good’ if they met at least four criteria on both the transfer
and transition dimension, as indicated by the grey zone in Fig. 1. Thirty
centres (31%) achieved this level of performance. A large proportion of
the centres fulfilled three or more transfer criteria but failed to meet
any transition criterion.

3.3. Transition: Personnel and educational aspects

Generally, more non-medical staff were working in centres with
transition (83.1% vs. 40.6%). Centres with transition had a median of 2
(IQR: 1–3) dedicated transition specialists, with a median full-time
equivalent of 50%. Master's-prepared nurses (median 1 [IQR: 1–3]);
physicians (median 1 [IQR: 0.5–1]); and psychologists (median 0 [IQR:
0–0] were working as transition specialists. Five centres used alterna-
tive kinds of personnel for staffing, such as dietitians, nurse specialists,
peer counsellors, or staff from local patient charity and patient associa-
tions. Of the 40 centres with transition, 23 (57.5%) had a multidisciplin-
ary transition team consisting of master's-prepared nurses in
combination with physicians, psychologists, or social workers.

Centres also offered educational opportunities, but differed in kinds
and number. Regarding transition interventions, 27 of the centres
(67.5%) offered one-to-one counselling, and 12 (30%) offered group ses-
sions and one-to-one counselling. Moreover, 7 centres offered other ad-
ditional interventions, such as youth camps, opening events, annual
young adult clinics, or patient days. Only 1 of the 7 centres (2.5%) had
no additional one-to-one or group consultations. On average, a transi-
tion consultation lasted 45 min (IQR 30–60 min).

3.4. Transfer and transition: Time frame

Of the 85 centres with transfer, 29 transferred their patients when
the patients reached a fixed pre-set age, which differed across centres.
For these centres, patients were transferred at a median age of
18 years (IQR: 17–18). For centres using a flexible age range for transfer
decisions, transfer occurred between the ages of 16 years (IQR: 15–16)
and 19 years (IQR: 18–20).

Regarding the transition process, of the 40 centres, 10 (25%) started
their transition at a pre-set age (median 15 years, IQR: 12.8–18), while
11 centres (28.2%) completed their transition at a predefined age (me-
dian 18 y, IQR: 18–19). For the other centres using a flexible age
range, 54 (65.1%) transferred at a flexible age range, 28 (70%) offered
a flexible transition start, and 24 (61.5%) had a flexible transition com-
pletion. Fig. 2 depicts the great range we observed for the transfer and
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transition time frame. First, for 19 centres (50%), transfer to adult care
and the first transition consultation started simultaneously. Second,
for 23 (60.5%) centres, the transition process ended immediately after
transfer to adult care. Preferably, the transition process should start at
least two years before the transfer and only should end after transfer
to ACHD care, with termination based on the patient's individual devel-
opmental needs. This pattern was observed for centre nos. 4, 6, 24, and
35 (Fig. 2).

4. Discussion

The implementation of a formal transition programme for patients
with CHD, a scheme that addresses transfer to adult care for adolescent
patients and that includes their families, has been advised by numerous
consensus, position, and guideline papers [2,5,9]. However, these guide-
lines are followed to varying degrees. Transfer and transition
programmes are critical tools in providing the kind of life-long care
CHDpatients need. Through theuse of a quantitative survey, thepresent
study provided an overview of the current numbers of ACHD centres in
Europe that offer transfer and transition. In addition, it evaluated
established key criteria in their ability to detect to what extent recom-
mendations have been implemented in practice.

Our results relate to those of a previous study byHilderson et al. pub-
lished in 2009 on the practice of transfer and transition in 69 CHD hos-
pitals in Europe and theUSA [13]. Comparing our resultswith that study
indicates that over the past 10 years, the recommendation for
implementing formal transfer and transition programmes has increas-
ingly been adopted [13]. A top-level comparison of the two complete
sets of data shows that transfer programmes have increased overall by
over 15% and transition programmes by over 13%. However, when we
compare the European subset of data from the Hilderson et al. study
(n=26 centres1)with the present study, the outcome ismore sobering.
The next sections present this comparison of European centres in detail.

4.1. Transfer and transition practice

The vast majority of the 96 European ACHD centres surveyed in the
present study offered structured transfer to adult care. This is an in-
crease of 7.2% (88.5% vs. 81.3%) compared to the data of the 26
European centres sampled in the 2009 study [13]. The percentage of
centres with formal transition programmes, however, decreased by



Fig. 2. Range of observed transfer and transition periods for ACHD centres that offered a formal transition programme, stratified by centre (n = 40).
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8.3% (41.7% vs. 50%). The majority of centres offering transition in our
study also indicated that they have structured transfer. Only a minority
(10%) offered neither transfer nor transition.

The data imply that over time, European ACHD centres invested
merely in structured transfer procedures and less in the development
of transition programmes. Our results showed further that ACHD cen-
tres that treat more patients also have an established transition pro-
gramme significantly more often than centres that treat fewer
patients. This suggests that it might be more difficult for small centres
to establish a formal transition programme.
93
4.2. Transfer and transition criteria

Our quantitation of transfer and transition practices criteria using
the transfer-transition index revealed some interesting practices of
European ACHD centres. Almost 30% of the centres performed well on
satisfying the criteria (i.e., met at least four transfer and transition
criteria). Four centres achieved the highest possible score on the
transfer-transition index, indicating they satisfied all transfer and tran-
sition criteria. The specific transfer criterion, ‘receiving a completemed-
ical record from the paediatric team at the time of transfer’was satisfied
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by all centres that had structured transfer. Transfer criteria that were
less often met were mostly related to collaboration issues with the pae-
diatric team as well as to time resources. These criteria include
(i) offering joint or overlapping appointments, (ii) transferring all pa-
tients, (iii) offering a flexible transfer period, and (iv) offering medical
records for youths. Whether centres were able to offer flexible transfer
based on the patients' developmental maturity often depended on reg-
ulations of the centre's country where it was located or the institution's
requirements. For example, in Sweden, it is mandatory to transfer pa-
tients by the age of 18 years. This is not necessarily problematic if a
structured transition programme includes both paediatric and ACHD
care teams. On the other hand, a flexible transfer policy may meet indi-
vidual patient's needs better, since it ensures that transfer of care can
take place at a time when the patient is medically stable.

Remarkably, one-third of the centres surveyed in the present study
do not transfer all patients to ACHD care at some point. This proportion
has increased by 15% since the Hilderson et al. study in 2009, which re-
ported that only 15.4% of centres fail to do this transfer at some point.
Hence, the situation has deteriorated in the past decade, despite the
suggestion in the latest recommendations that all CHD patients should
be seen at least once by anACHD cardiologist [1]. This is critical, because
a cardiologist specialising in adult CHDcare is in the best position to give
advice on the level of adult care needed [1].

Since the transition process is multi-dimensional and includes edu-
cational/vocational aspects besides medical and psychosocial ones [3],
our survey also sampled performance of centres on educational
programmes. The specific transition criteria for this aspectwas, ‘Offering
education to the youth’ and ‘Having a dedicated transition specialist’. All
centres with a formal transition programme reported offering
specialised education to patients and also said they had a dedicated
transition specialist on staff.

Master's-prepared nurses play an important role in providing these
services by offering one-to-one counselling or team-counselling with
another healthcare provider. Different authors have underscored the
important role of master's-prepared nurses in the transition process
[29,30]. They can be pivotal in the role of transition coordinator
[21,25,31,32]. In line with our results, examples of transition
programmes in the literature showed that such nurses in this role as
transition coordinator offer individualised and structured support, guid-
ance, and education to patients and parents [14–16,33]. Our survey also
showed that some transition criteria regarding this aspectweremet less
frequently. These include criteria that requiremore flexibility from staff,
such as starting transition before the age of 16 or offering a flexible start
or end of the transition process. Criteria that imply collaboration be-
tween hospitals were also met less frequently.

4.3. Benchmarking and establishment of a transition programme

Transfer and transition criteria are important indicators not only for
benchmarking, or standardising, but also for establishing a formal tran-
sition programme. It has been reported that for adolescents with
chronic conditions, transition programmesmore often emphasisemed-
ical aspects at the expense of neglecting individual, adolescent-related
aspects [34]. Our results on practices of ACHD centres in Europe are in
line with those observations. For example, only 4 centres (10%) offered
a transition process that was clearly based on patients' needs, specifi-
cally one that starts at least two years before the transfer and only
ends after the transfer to ACHD care. This result is surprising, as it has
been reported that such an individual-needs approach is strongly advo-
cated because it takes into account individual differences in biological
growth. Moreover, it tempers the impact of social-role transitions that
adolescent patients navigate while transitioning into adulthood [35].

Altogether, the number of ACHD centres offering formal transition
has grown in Europe over the past 10 years. However, only theminority
of centres follow the recommendations on transfer and transition to the
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fullest possible extent. Therefore, questions arise: Are the recommenda-
tions—often expert-based—overstated or just too difficult to fulfil for
most centres due to financial and/or organisational restrictions? To
allow reasonable benchmarking, further insights are needed into key in-
dicators of how centres offer transfer and transition, and how this is
linked to outcome.

5. Limitations

The survey data summarised in this report reflect the status of trans-
fer and transition situations of a large number of European ACHD cen-
tres in 2016. Due to continuously evolving practices in the field,
however, the situation might be somewhat different in 2020, and cen-
tres may have improved. In addition, even though the survey was con-
ducted very broadly using the networks of multiple international and
national organisations and providers, we cannot assume that we identi-
fied every specialised ACHD centre in Europe that has formal transition
and transfer. However, with almost 100 centres surveyed, we are confi-
dent that we have provided a reasonable contemporary view of transfer
and transition of CHDpatients in Europe. It is important to state that the
data are self-reported data, and verificationwas not possible. To achieve
the highest possible comparability, participants were provided with
specific clear definitions of the terms transfer and transition. Also, the
benefits of structural transfer and formal transition could not be inves-
tigated, since quality outcomes are not well established in this field
yet. In addition, we were not able to determine whether more patients
had been transferred to an ACHD centre if paediatric cardiology and the
ACHD centre were located at the same hospital, or if patients needed to
transfer to another healthcare system for ACHD care; our main study
aim was to determine how many ACHD centres exist in Europe. Our
study did not include questions about transfer legislation. Since a
country's legislation mandates at what age transfer occurs, this limita-
tion needs to be considered when interpreting the data.

6. Conclusion

It is widely recognised that it is crucial to support and educate ado-
lescent patients with CHD to take charge of their life and health. This
is largely accomplished by engagement in a formal transition pro-
gramme, including transfer to adult care. In recent years, it is clear
that nearly half of the ACHD centres in Europe have implemented at
least transition elements in their clinics, and almost 90% offer structured
transfer from paediatric to adult care. Despite this tremendous achieve-
ment, improvements involving developmental-related needs of young
patients have to be met. Furthermore, it is important to determine
why one-third of patients still are not transferred to ACHD care and
how recommended transfer and transition criteria are linked to
outcomes.
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