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Abstract Background This is the first national survey of residents and fellows in pediatric
cardiology in Germany evaluating training, research activity, and the general working
environment.
Methods An online questionnaire including 62 questions (SurveyMonkey) was
developed by the “Junges Forum” of the German Society of Pediatric Cardiology.
Fellows and residents during training and up to 3 years after completing their pediatric
cardiology fellowship were invited to participate.
Results A total of 102 pediatric cardiology fellows and residents completed the
questionnaire. Many participants complained about their training as being unstruc-
tured (47%) and non-transparent (37%). The numbers of technical and catheter
interventions required by the national medical board in Germany cannot be achieved,
especially regarding invasive procedures. Sixty per cent work more than contractually
agreed, usually in Germany it is 40 hours daytime work plus on calls, while 90% of all
participants prefer less than 50 weekly working hours; 50% of the participants are
engaged in research that is usually done during their spare time. More than 90% are
satisfied with their professional relationships with colleagues and coworkers. Seventy-
eight per cent describe their career perspectives as promising, and 84% would start a
fellowship in pediatric cardiology again.
Conclusion The majority of pediatric cardiology fellows and residents are satisfied
with their working environment and with their choice of a career in pediatric
cardiology. Besides the heavy work load, we identified the urgent desire for better
structured transparent clinical training concept including the teaching of manual skills,
i.e., invasive procedures and catheterization.
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Introduction

The “Junges Forum” of the German Society of Pediatric Cardiol-
ogy (DGPK), founded in 2015, represents the interests of
residents and fellows in pediatric cardiology training in close
cooperation with the DGPK. The “Junges Forum” discusses
aspects of clinical education and training, science, and research.
National and international collaborationswith juniormembers
of other societies in the field of cardiovascular medicine are
being promoted. Decision making in congenital heart disease
(CHD) requires highly qualified specialists with great compas-
sion for their work. In Germany, there are 22 pediatric cardiol-
ogy centers performing surgery for CHD and 35 centers
providing congenital cardiac catheterization.1 Approximately
200 residents/fellows are currently undergoing pediatric cardi-
ology training defined and regulated by the education guide-
lines of the national and state medical board in Germany. To
become a pediatric cardiologist, fellows must undergo training
for least 5years in general pediatric and adolescent medicine
and 3 additional years in pediatric cardiology. These 3years are
considered as cardiology core fellowship training program
(general pediatric cardiology). The training can be completed
atoneof theuniversityheartcenters,generalpediatrichospitals
under the supervision of a pediatric cardiologist, in pediatric
outpatient departments or private clinics. A maximum of
18 months can be completed in the outpatient area according
to the regulations of the nationalmedical board. During pediat-
ric cardiology training, fellows must acquire key cardiology
competence in diagnosing and treating congenital cardiovascu-
lar diseases. Besides the rapidly advancing diagnostic and
technical skills, fellows also need to acquire specific manual
skills. Optional are activities in political offices (e.g., active
participation in a working group or “Junges Forum” of the
DGPK), teaching, and research projects.

We conducted this first national survey in Germany to
evaluate the training in pediatric cardiology and assess the
attitude among young residents and the difficulty of balanc-
ing the act between clinical and scientific work as well as
family life among young residents and fellows.

Materials and Methods

The online questionnaire was developed by the “Junges
Forum” of the DGPK comprising questions of sociodemo-
graphic data, structure of the training, research activity, and
the working environment. Pediatric cardiology fellows and
residents during training and up to 3 years after completion
of their pediatric cardiology fellowship in Germany were
invited to participate. The access information was sent to all
institutions authorized to train in pediatric cardiology in
Germany and allmembers of the “Junges Forum” of theDGPK
via e-mail. A reminder was sent after 4 weeks.

The questionnaire included 62 questions with multiple
choice (n¼34) or nominal Likert scales (n¼23) and five
questions requiring free answers in comment fields.

The questionnaire could be filled out anonymously on the
web-based online-platform SurveyMonkey (SurveyMonkey,
SanMateo, California, United States) from September 2017 to

May2018. Statistical analysiswas performedusingMicrosoft
Excel (Microsoft Corporation, Redmond, Washington, United
States). The original and a translated version of the question-
naire are provided as ►Supplementary Material.

Results

Demographic Data
A total of 102 pediatric cardiology residents and fellows had
completed the online questionnaire. We received answers
from fellows of all German pediatric cardiology centers.
Demographic and work-related data are presented
in ►Table 1. About 72.5% of all participants are enrolled in a
fellowship program for pediatric cardiology, 11.8% had com-
pleted their specialization in pediatric cardiology, 6.9% were
working as a consultant, and the remaining 8.8% as other (e.g.,
resident in general pediatrics).

Pediatric Cardiology Training and Clinical Work
About 90% of the participants were satisfied or very satisfied
with their working environment and their professional rela-
tionships to colleagues and coworkers (►Fig. 1). Pediatric
cardiology fellows experience an extremely variable concept
of education (►Fig. 2). Despite legally required by themedical
board, a written educational concept was not available for
85.3%; adherence to such a concept was guaranteed in 24.7%
among those remaining. Educational meetings with the pro-
gram director (mandatory at least once a year) took place for
63.7%. Eighty-two per cent confirm that regular in-house
training courses are performed. Further, training is expected
by the employer in addition to regular working hours (79.8%).
Active participation at conferences is expected from 74.0% of
all participants, while 97.8% are entitled to (paid) leave from
work. Participation fees for externalmeetings and conferences
were paid in 50.0%; 85.9% had already attended the DGPK
annual meeting, 43.6% international conferences, 53.9% a
course offered by the “DGPK Academy,” and 14.1% theAutumn
School of the “Junges Forum” of the DGPK.

Many participants complained of insufficient practical
training: In particular, the number of transesophageal echo-
cardiography (TEE), cardiopulmonary exercise testing, and
right and left heart catheterization numbers, as required by
the national medical board is not achievable within the allot-
ted 3years (►Fig. 3). Examples of their reasons provided in a
free-text comment field were: “structured training missing,
structured rotationmissing,” “mostlyworkingon the intensive
care unit (ICU)—not in the outpatient clinic,” “very complex
patients, consultant performing the procedure,” or “pediatric
cardiology consultant performing the procedure.”

Suggestionsonhowto improvepediatric cardiology training
were: 78.1% want a reliable rotational system setup, 69.8%
wouldprefer topassonparamedicalwork (e.g., documentation,
blood samples) to allied health workers, 68.7% favor a tutoring
system, 40.6%want further external education options (e.g., by
the “Junges Forum” of the DGPK), and 33.3%, desire an external
objective quality assessment for the fellowship programs at
each pediatric cardiology center. Furthermore, we received
seven free-text comments indicating the desire for “hands-on
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bedside teaching during routine clinical work including timely
feedback” and “more medical staff.”

About 31.3% of all participants would bewilling to change
their location for a faster and more comprehensive training

program; 25.5% have already changed their institution once
and 7.8% twice to undergo pediatric cardiology training.

Regarding personal interests in specialties, fellows prefer
general pediatric cardiology (75.0%) and cardiac intensive care
(67.0%), followed by imaging (45.0%) and interventional pedi-
atric cardiology (42.0%) (►Table 2). To plan their personal
future,mostparticipantswouldpreferworkingata specialized
center for pediatric cardiology (70.0%) or as pediatric cardiol-
ogy consultant in a general pediatric hospital (40.0%). Being
self-employed in a private practice was considered by 42.0%;
15.0% are planning towork in research, 3.0% in a rehabilitation
clinic, and 1% in economics and industry.

Research
A total of 75.8% of participants have completed or plan towrite
a doctoral thesis and 30.3% are striving for a postdoctoral
lecturer qualification. Only 10.1% have no academic title. Fifty
per cent of all participants are engaged in research projects.
Research is performed by 19.3% during working hours, but by
71.0% during their free time. Fellows working on research
projects spend a mean 6.9�6.4hours on scientific work per
week; 28.4%haveworked independentlyon a researchproject,
while24.5%haveapplied fora scientificgrant; 12.7%havedone
research abroad. Regarding publications in a peer-reviewed
journal, 37.3% could claim at least one first authorship and
48.0% at least one co-authorship.

Work–Life Balance
The contractually agreedweeklyworking hourswere 42hours
(62%), 40hours (17%), andbeyond (maximum44hours) or less
(minimum 21hours) (21%). According to German collective
agreements, the weekly working time can be exceeded up to
58hours, if a physician performs on-call duties in addition to
the normal working time and has agreed to an individual opt-
out. However, by German law, the maximum average weekly
working time is limited to 48hours. More than 60% of the
participants worked more than 50hours per week, 10% more
than 60hours, while 90% would prefer a weekly working
schedule of less than 50hours (►Fig. 4). The appeal of pediat-
ric cardiology fellowships is compromised by an unfavorable
work–life balance, the current education system, and heavy
workload including many working hours beyond the contrac-
tually agreed time. Seventy-eight per cent describe promising
future perspectives and 69% encouraging career opportunities
(►Fig. 5).Moreover, 84%would begin a fellowship in pediatric
cardiology again.

Discussion

Pediatric Cardiology Training—Need for More
Structured and Improved Teaching of Manual Skills
Training in pediatric cardiology is competitive; the demand
for clinical patient care is high, as is the need for a broad
range of technical knowledge including manual skills.

This survey revealed a mismatch between the require-
ments of national medical board to become a pediatric
cardiologist and the teaching opportunities in the daily
routine.

Table 1 Demographic and work-related data of the participants

Demographic data N % n.a. (n)

Participants (n) 102

Female 55 54.5 1

Male 46 45.5

Age (y)

<30 6 5.9 1

30–39 79 78.2

>40 16 15.9

Partnership/married 81 81.8 3

No children 57 60.0 7

Having �1 child 38 40.0

Nationality

Germany 89 89.0 2

European country 6 6.0

Non-European country 4 4.0

Medical school

Germany 91 89.2 0

European country 7 6.9

Non-European country 4 3.9

Institution

University clinic 87 85.3 0

Public 6 5.9

Public (ecclesiastical institution) 3 2.9

Private 2 2.0

Outpatient private practice None None

Other 4 3.9

Certified training institution

Full pediatric cardiology
training (3 y)

99 97.1 0

Less than 3 y 3 2.9

Contract duration

Permanent 16 15.8 1

Temporary 85 84.2

Position

Fellow pediatric cardiology 74 72.5 0

Pediatric cardiologist 12 11.8

Consultant 7 6.9

Other 9 8.8

Membership DGPK 46 46.0 2

Membership Junges
Forum DGPK (%)

26 26.0 2

Abbreviations: DGPK, German Society of Pediatric Cardiology; n.a., not
answered.
Note: Percentages reflect the number of responses.
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There are several hurdles to overcome, which are not
specific for pediatric cardiology training, including the prob-
lems associated with a heavy bureaucratic workload (docu-
mentation, administration, and organization) rather than
time for bedside teaching sessions.2

We also noticed specific problems concerning how inter-
ventions, and themanual dexterity they require, are learned.
Current as well as future pediatric cardiologists do not just
want to “look and learn”—they want and need to be taught
“how” things are done according to the traditional teaching
method “see one, do one, teach one”; after observing a
particular procedure, trainees are expected to be capable
of performing that procedure (under supervision). Although
some patients are very sick, it is important that trainees be
given the supervised opportunity to carry out such inter-

ventions and that they not be the sole preserved for experi-
enced interventionalists (e.g., consultant).

To gain the necessary cardiovascular knowledge, we
observed the need for thorough structured training includ-
ing an obligatory or at least reliable rotational system. The
curricular content for pediatric cardiology training defined
by the national medical board should be adapted to the
existing conditions at each teaching institution and should
be available as a logbook or clinical guide for all fellows at
each training center; however, an external objective evalua-
tion is mandatory. New concepts could be established
resembling those at the Boston Children’s Hospital and
Stanford University, where pediatric cardiology trainees
undergo a 4-week “Pediatric Cardiology Fellowship Boot
Camp (PCBC)” providing incoming fellows with intensive

Fig. 1 Participants’ professional relationships with colleagues and coworkers. Percentages reflect the number of responses (n¼ 101).

Fig. 2 Participants’ opinion of pediatric cardiology training. Percentages reflect the number of responses (n¼ 101).
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exposure to congenital cardiac pathologies; this would be a
great opportunity for the DGPK to provide a nation-wide
standardized high-quality approach for future trainees. The
4-week PCBC leaves learners with greater sense of prepared-
ness through a deeper foundation of knowledge which
improved trainee confidence.3,4 Thereafter, general pediatric
cardiology training lasting 3 years could comprise clinical
rotations for 24 months (including outpatient clinic, cardiac
ICU, normal ward, cardiac catheterization) and subsequent
12 months of elective training including clinical research
based on fellows’ interests and strengths.5 Mentoring
systems by more experienced fellows or consultants would
help overcome initial clinical and scientific hurdles.6 Besides
a general pediatric cardiology fellowship, wewould strongly
support the development of subspecialty fellowship pro-
grams for fellowswho have undergone general training (such
as interventional cardiology, imaging, fetal cardiology, etc.).

This would not only improve the quality of clinical work in
general but it would also ensure promising perspectives for
pediatric cardiologists after their basic cardiology education.

Furthermore,we identified thestrongdesire among fellows
to participate in compassionate bedside teaching, especially
regarding invasive procedures (e.g., central line on the ICU,
TEE, and cardiac catheterization). As some patients may be
critically ill and it is necessary to maintain patient safety, it is
nevertheless extremely important to provide fellows with
adequate training experience; this however requires in some
cases more time but mainly more teaching commitment of
consultants. This aspect should be one of the items assessedby
external objective evaluations. Comparable to surgical special-
ties, it is hard to achieve the required numbers of certain
procedures during our 3-year training atmost institutions, the
reasons however are mainly due to an apparent lack of
consultant motivation than real medical objections.7 There
are several examples of how to realize trainee education for
invasive procedures: mentored simulator-based training, for
example for TEE, central lines on the ICU, or cardiac catheteri-
zation. After evaluation of simulator training, fellows reported
manual improvement, faster learning, and increased comfort
with the procedure of the trainee.8–11 In surgical specialties,
the independent execution of substeps (within the entire
procedure) is done to enhance trainee motivation and help
them become gradually adept at complicated procedures.12,13

This concept could also apply to complex procedures in the
catheterization laboratory,whereas simpleprocedures such as
closures of the atrial septal defect, balloon dilatation of coarc-
tation, pulmonary stenosis, or closure of a patent ductus
arteriosus could be excellent teaching procedures. As the
participating fellows suggested, a positive feedback culture
and regular educational sessions are essential to provide good
teaching. However, as pediatric cardiology fellows in Germany
appear to be generally satisfied with their training and de-
scribe motivated teaching colleagues, we assume that the
recommend improvementswill be rapidly incorporatedwith-
in the clinical daily life.

Fig. 3 Participants’ opinion as to whether the required number of procedures can be achieved within 3 years of training. Percentages reflect the
number of responses (n¼ 102).

Table 2 Interests in subspecialties of pediatric cardiology

Interests in subspecialties of
pediatric cardiology

N %

General pediatric cardiology 75 75.0

Cardiac intensive care medicine 67 67.0

Imaging (MRI, echo, CT) 45 45.0

Interventional 42 42.0

Research 28 28.0

Rhythmology/electrophysiology 19 19.0

Transplant 19 19.0

GUCH 13 13.0

Rehabilitation 2 2.0

Other (psychosocial aspects, fetal
echocardiography, cardiac infectiology)

3 3.0

Abbreviations: CT, computed tomography; GUCH, grown-ups with
congenital heart disease; MRI, magnetic resonance imaging.
Note: Percentages reflect the number of responses (n¼ 100).
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Research in Pediatric Cardiology and Congenital Heart
Disease—The Need for Better Strategies to Improve
Research Engagement
In Germany, there is a strong call for well-focused research in
the field of CHD, by the DGPK, patient organizations, and
directors of the departments of pediatric cardiology and
pediatric cardiac surgery.14 Experience in cardiovascular
research remains an essential but notmandatory component
of pediatric cardiology fellowships. As most of our respond-
ing fellows are working at a university hospital, half of the
fellows are involved in research projects or are following an
academic career. These numbers are comparable to the

percentage of fellows engaged in research reported in the
survey by the “Junges Forum” of the German Society for
Thoracic, Cardiac and Vascular Surgery.7However, compared
with fellowship programs in Canada and the United States,
almost >85% of all fellows reported participation in
research.15,16 In our study, research is being conducted
mainly outside regular working hours and not during pro-
tected research time. Thismight be themain reason, why the
proportion of researchers among German fellows is lower.
Research is an activity that takes time, involves formulating
scientific questions, and taking a step back to have a look at
the bigger picture. Unfortunately, structured programs

Fig. 4 Actual and preferred weekly working time (hours). Percentages reflect the number of responses (actual: n¼ 101; preferred: n¼ 100).

Fig. 5 Reasons for less attractiveness of fellowships in pediatric cardiology. Percentages reflect the number of responses (n¼ 100).
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supporting young fellows in developing research projects
and guaranteeing a productive research environment barely
exist in Germany. Pediatric cardiology is a specialty entailing
a strong demand for clinical training and skills. However, to
improve the scientificwork in CHDprograms,mentoring and
clinical work redistribution need to be discussed to help
young fellows develop research questions and interests. An
early introduction to scientific work as implemented in
fellowships in Canada and the United States might increase
research awareness among young fellows to support aca-
demic careers.17,18

How to Improve Work–Life Balance in Pediatric
Cardiology—Need for More Balance
Pediatric cardiology fellows experience an intense workload
including clinical activities and research and trying to balance
those demands with their personal life. An unfavorable
work–life balance can lead to dissatisfaction that can impair
productivity andmay result in suboptimal patient care.19 The
work–life balance can be measured by job satisfaction, work
stress, work–family conflict, hours worked per week, career
development, and training. In this survey, 80% of the fellows
complained about anunfavorablework–life balance. Similar to
others studies, most of the responding fellows work longer
than their employment contract requires, and complain about
a heavy workload and insufficient clinical training opportu-
nities. There is a strong demand for more time for
family/private life and additional staff numbers of nurses
and doctors.20,21 In acknowledgment of difficulties in recruit-
ing new and capable health care personnel, we strongly
encourage all colleagues involved in staff planning to ensure
optimal staffing for both physicians and nurses. Furthermore,
we recommend that teaching strategies during regular
working hours should be improved. Despite an unfavorable
work–life balance including less predictable working hours
and training opportunities, 84% of all fellows would begin a
fellowship in pediatric cardiology again.

Limitation

We assume that�200 residents/fellows are currently under-
going pediatric cardiology training in Germany. This number
was generated by an online search of all pediatric cardiology
clinics. Unfortunately, there are no validated numbers of
residents/fellows of pediatric cardiology in Germany. There-
fore, we cannot calculate the precise percentage of respon-
dents to our survey. We would highly appreciate if the
numbers of fellows in each field of medical training had
to be reported to the corresponding state medical board
annually.

Conclusion

This is thefirst national surveyof residentsand fellows training
in pediatric cardiology in Germany. The vast majority of
pediatric cardiology fellows are satisfied with their working
environment and their choice ofcareer inbecomingapediatric
cardiologist. Besides the heavy workload, we identified an

urgent desire formore structured clinical training, especially a
reliable rotational system and better teaching of manual skills
possibly evaluated by external quality control.
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