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Abstract 

Background: Neurointensive medicine is an important subspecialization of neurology. Its growing importance can 
be attributed to factors such as demographic change and the establishment of new therapeutic options. Part of the 
neurological residency in Germany is a six‑month rotation on an intensive care unit (ICU), which has not yet been 
evaluated nationwide. The aim of this study was to evaluate kind and feasibility of neurointensive care training in 
Germany and to discover particularly successful training concepts.

Methods: In a preliminary study, ten residents and ten instructors were interviewed. Using content analysis, two 
questionnaires were created, which contained questions about specific teaching methods as well as individual satis‑
faction. The questionnaires were sent to 187 neurological clinics in Germany, and residents and instructors were asked 
to participate in the study. The data analysis was performed using SPSS and content analysis for the free‑text data.

Results: Seventy of the 187 clinics contacted did not offer ICU‑rotation. At 59,8% (n = 70) of the remaining hospitals, 
a total of 154 participants (84 residents, 70 educators) could be recruited. General satisfaction with the neurointensive 
medical training is high in both groups (residents: 3.34 ± 0.54; instructors: 3.79 ± 0.41, evaluated on the basis of a Lik‑
ert scale from 1 = “not satisfied” to 5 = "fully satisfied"). Specific teaching methods (e.g. simulation trainings, feedback 
sessions) are perceived as very useful by residents, but rarely take place. Instructors are interested in educational 
opportunities such as didactic courses.

Conclusion: This study provides an overview of the ICU‑rotation as part of the five‑year neurological residency. 
Neurointensive care rotations usually take place at maximum care hospitals and last at least seven months. Despite 
frequent time and personnel restrictions, motivation of trainers and residents is high. Nevertheless, teaching methods 
as simulation training and educational opportunities for instructors must be expanded.
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Background
Neurological intensive care medicine (NICM) is an 
important specialization in neurology. The wide num-
ber of options, e.g. in stroke therapy, as well as the ris-
ing age of the population with increasing frequency of 

neurological diseases, lead to a growing number of inten-
sive care treatments [1]. In addition, COVID-19 patients 
requiring intensive care medicine suffer from different 
neurological complications [2] which also increases the 
importance of NICM.

At the same time, the number of neurologists in Ger-
many is growing, most recently in 2019 by 5.7% (com-
pared to the previous year) [3]. Part of the german 
specialist training in neurology is an obligatory six-
month basic training in intensive care medicine. Longer 
periods can also be credited. A two-year fellowship in 
neurointensive medicine can be granted after passing the 
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specialist examination in order to get the title of intensive 
care medicine specialist [4, 5].

In fact, however, the six-month residency cannot always 
be guaranteed to assisting physicians. Busse et. al. [6], who 
evaluated intensive care units (ICUs) in 2018, provided 
initial data: Only 12.2% of the hospitals with certified 
stroke units have an independent neurological intensive 
care unit (NICU). In many cases, stroke unit rotations are 
accepted as a substitute for working in an ICU [6].

Currently, no data are available on the duration and 
quality of neurology intensive care training in Germany.

Throughout Europe, the guidelines differ consider-
ably: a survey by Kleineberg et al. [7] showed significant 
international diversity regarding the duration of intensive 
care training while in residency. In about 15 countries 
carrying out intensive care rotation, it lasts between one 
and six months. Although the study did not collect data 
on the quality of intensive care training in particular, it 
called for a more uniform concept as it was defined by 
the European Academy of Neurology (EAN) [7].

In the USA, neurological residency does not necessarily 
include intensive care rotation. If it does, it often lasts a 
maximum of four weeks [8]. Similar to Germany, the US-
residency can be followed by a specialized, two-year fel-
lowship. However, an evaluation of the fellowship by the 
Physician Certification and Fellowship Training Commit-
tee of the Neurocritical Care Society in 2015 showed a 
great heterogeneity in the type of neurointensive medi-
cal training and a lack of consistency in requirements for 
fellow procedural competence [9]. The aim of our study 
was to evaluate kind and feasibility of neurointensive care 
training in Germany and to discover particularly success-
ful training concepts.

Methods
In order to develop a questionnaire, qualitative interviews 
were conducted with neurological residents (n = 10) and 
instructors (n = 10) in ICUs as part of a preliminary study 
(Note: In the following, the term "instructor" refers to the 
specialist who instructs the residents on the ICU). The 
interview guide was based on experiences with varying 
teaching methods and perceived individual development 
during the neurological medical training. After deductive 
content analysis of the interviews, two questionnaires 
were designed—one for the instructors and one for the 
residents. In addition to questions on specific teaching 
methods, they contained Likert scales for assessing indi-
vidual satisfaction and two free text questions. The sum 
value of the items that were determined to both groups 
served as level for satisfaction of the neurological medi-
cal training in both groups. The internal consistency of 
those items was examined and showed a good Cron-
bach’s alpha > 0.780 for both groups. Validation of the 

questionnaire was carried out in the present study. Inclu-
sion criteria for the residents were at least two months of 
regularly working in the ICU as part of their neurological 
residency or finishing ICU training no longer than four 
months ago.

Participation in the preliminary or main study in all 
cases was voluntary and could be stopped at any time 
without giving reasons. Both parts of the study received a 
positive ethics vote from the Ruhr-University of Bochum 
(Registration numbers: 18–6535-AMG, 18–6693-BR).

For recruitment we used a list of ICUs treating neu-
rological patients in Germany published by the German 
Society for Neurointensive and Emergency Medicine 
(DGNI) [10]. After removing clinics with exclusively neu-
rosurgical ICUs, 187 hospitals in Germany remained.

Initially, chief physicians were asked for assistance with 
the study. If this failed, the hospitals were contacted by 
phone or we used personal acquaintances in consultation 
the German Society of Neurology (DGN), the DGNI as 
well as the Network “Junge Neurologen”. Physicians who 
agreed to participate could either complete the ques-
tionnaire using the online platform or be interviewed by 
telephone. The participation period was set between Sep-
tember 13, 2019 and April 30, 2020.

The analysis of the data was carried out descriptively as 
well as inductively (comparison of groups with analyses of 
variance, ANOVA) using SPSS (version 26). The two free 
text questions were tagged with codes and analyzed by sum-
marizing content analysis according to Mayring (2014) [11].

Results
Seventy of the 187 hospitals contacted did not offer a 
rotation to an ICU. Based on the remaining 117 clinics, 
a total of 154 participants (84 residents, 70 instructors) 
were recruited at 70 locations (59,8%). In some cases, 
several representatives of a group answered the question-
naire (Table 1).

The majority of the surveyed residents (48.8% male) were 
in the advanced stage of their education. 47.6% (n = 40) 
were in the third/fourth year of their residency and 32.1% 
(n = 12) were at least in the fifth year of residency. Of the 
instructors, 85.7% (n = 60) were specialists in neurology, 
and 81.4% (n = 57) had an additional specialty in critical 
care medicine in addition to their initial specialty.

The majority of respondents in both groups work in 
maximum care facilities, mostly publicly funded, at univer-
sity hospitals or at an academic teaching hospital (Table 2). 
84.3% (n = 59) of the surveyed specialists could offer fel-
lowships in "intensive care medicine" at their hospital.

Organization in the ICU
45.8% of the residents were responsible for four to 
eight patients in the ICU, 35.7% (n = 30) treated more 
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than eight patients. 40.5% (n = 34) of the residents 
additionally took care of patients on the intermediate 
care ward. 85.7% (n = 72) of the residents had to work 
in night and weekend shifts.

Rotation
54.3% (n = 33) of the instructors stated that the time for 
rotation to the ICU is not determined when residents 
start working in the neurological department. More than 

half of the residents (n = 37, 52.9%) have the option of 
doing their ICU rotation part-time.

For 67 residents (80.7%) an obligatory contact person 
during ICU time was present, 46 (55,4%) had a regular 
debriefing. Further information on ICU teaching (n = 83, 
1 = missing) is given in Table 3.

Training
57.1% (n = 48) of the residents and 82.9% (n = 58) of the 
instructors had a written introductory concept for the 
ICU. More than half of the residents (58.3%, n = 49) were 
mainly introduced by other residents (from neurology 
or another specialty) or other non-medical professional 
groups such as nursing staff (11.9%). 58.3% (n = 49) of the 
participating residents had completed an internship in 
anesthesiology as part of their introductory training.

Continuing education and teaching
62.9% (n = 44) of the instructors had no opportunity to 
plan or conduct residency training during their work-
ing hours. 20.0% (n = 14) were rarely and 11.4% (n = 8) 
irregularly released from work, 5.7% (n = 4) regularly 
or daily. Most of the resident’s self-study must be done 
outside working hours. Only three of the residents had 
fixed times for self-study during their working hours. The 
average time for self-study was 3.22  h per week. Nearly 

Table 1 Properties of the participants

a Percentages relate to the group of residents (n = 84) respective instructors 
(n = 70)

Residents n (%)a Instructors n (%)a

Gender male 41 (48.8) 53 (75.7)

female 43 (51.2) 15 (21.4)

other ‑ 1 (1.4)

Age under 31 40 (47.6) 1 (1.4)

31–38 43 (51.2) 10 (14.3)

39–47 1 (1.2) 34 (48.6)

over 47 ‑ 25 (35.7)

Years of Pro-
fessional

under 2 14 (16.7) under 10 5 (7.1)

2–5 49 (58.3) 10–15 22 (31.4)

over 5 21 (25.0) over 15 43 (61.4)

Table 2 Features of the clinics

a Percentages relate to the group of residents (n = 84) respective instructors (n = 70)

Residents n (%)a Instructors n (%)a

Ownership nonprofit 4 (4.8) 4 (5.7)

private 7 (8.3) 10 (14.3)

public 73 (86.9) 56 (80.0)

Supply level maximum treatment 75 (89.3) 53 (75.7)

specialized care 8 (9.5) 15 (21.4)

basic/regulated supply 1 (1.2) 2 (2.9)

Number of beds in the neurological clinic up to 30 11 (13.1) 3 (4.3)

31–60 25 (29.8) 12 (17.1)

from 61 48 (57.1) 50 (71.4)

Number of beds in the ICU up to 10 24 (28.6) 24 (34.3)

11–15 36 (42.9) 18 (25.7)

from 15 23 (27.4) 28 (40.0)

Type of ICU neurological 46 (54.8) 33 (47.1)

neurological-neurosurgical 9 (10.7) 8 (11.4)

interdisciplinary-operative 5 (6.0) 2 (2.9)

interdisciplinary-conservative 21 (25.0) 20 (28.6)

other 2 (2.4) 7 (10.0)

Time spent on documentation  < 25% of working time 13 (15.5) ‑

25–50% of working time 59 (70.2) ‑

 > 50% of working time 11 (13.1) ‑
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one-third (30.0%, n = 21) of the instructors had received 
training (e.g. didactics course) in teaching or further edu-
cation. However, the majority (65.7%, n = 46) had not yet 
taken part in educational training.

39.3% (n = 33) of the residents and 74.3% (n = 52) of the 
instructors could perform simulation training sessions in 
ICU. 81.0% (n = 68) of the residents and 98.6% (n = 69) 
of the instructors had standard operating procedures 
(SOPs) for their ICUs.

About one third (31.4%, n = 22) of the instructors 
administered a knowledge test before the residents 
worked alone for the first time. 60.0% (n = 42) of the 
instructors and 82.1% (n = 69) of the residents declared 
that no test was performed before the first shift.

Documentation of mistakes and evaluation
82.9% (n = 58) of the instructors and 45.2% (n = 38) of 
the residents could document mistakes in a special sys-
tem, but only three (7.9%) of the residents had already 
used it. 23.8% (n = 20) of the residents did not even know 
whether such a system existed for the ICU. According to 
68.6% (n = 48) of the instructors, the quality of continu-
ing education was assessed internally. Once again, the 
residental information differed from that of the instruc-
tors: 46.4% (n = 39) of the residents denied evaluation of 
teaching in their hospital, or could not provide any infor-
mation on this (41.7% (n = 35) "do not know"). In only 

11.9% (n = 10) of the residents the quality of continuing 
education in ICUs was regularly assessed.

Individual satisfaction
Table  4 shows information on the individual satisfac-
tion of both groups, residents (n = 83, 1 = missing) and 
instructors (n = 69, 1 = missing). The majority of the 
interviewees of both groups responded to be "satisfied 
with the training in the ICU".

The evaluation of the two free text questions about 
well-functioning training concepts was carried out 
through a content analysis (Tables  5 and 6). A total 
of 100 participants (n = 55 residents; n = 45 instruc-
tors) provided information about their own model. 
33 participants had no structured further training 
concept for ICU-rotation or – if one exists—it can-
not be adhered to because of less staff or time. A 
written training manual or an underlying "checklist" 
existed in 21 cases. Intubation training in anesthe-
siology was reported 15 times. It lasted between one 
and eight weeks or, in two cases, took place daily in 
the morning before work. Nine participants had the 
opportunity to take part in internal or external fur-
ther training courses as part of ICU further training. 
Six of the participants said that teaching in ICU is 
like "doing the tasks on your own and being corrected 
later". A structured examination of skills and abilities 

Table 3 Information on rotation and gauge

a Percentages relate to the group of residents (n = 83, 1 = missing)

Residents n (%)a

Number of neurological assistants rotating simultaneously to the ICU 1–3 33 (39.8)

4–6 21 (25.3)

7–9 18 (21.6)

10 or more 10 (12.0)

Weeks of training before first (night/weekend) duty up to 2 5 (6.0)

 > 2–4 20 (24.1)

 > 4–6 12 (14.4)

 > 6 34 (40.9)

Duration of the rotation less that 4 months 1 (1.2)

4–6 months 18 (21.7)

7–10 months 24 (28.9)

 > 10 months 41 (49.4)

Time of the (first) rotation 1st/2nd year of residency 32 (38.6)

3rd/4th year of residency 41 (49.4)

After the 4th year of residency 11 (13.2)

Pure training period at the start of the rotation  < 1 week 30 (35.1)

1–2 weeks 18 (21.7)

3–4 weeks 23 (27.7)

 > 4 weeks 12 (14.4)
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by an experienced specialist was reported three times. 
Other kinds of teaching were: internal mentoring sys-
tem (n = 1, feedback interviews (n = 3), case seminars 
(n = 2) or simulation training (n = 2).

Discussion
The results of our survey show well-known problems that 
are not specific to neurointensive medicine but to numer-
ous residency programs: the increasing concentration of 

Table 4 Individual satisfaction

Some statements were evaluated only by the representatives of one group

The sum value of the items that were determined to both groups served as level for satisfaction of the neurological medical training (residents: 3.34 ± 0.54; instructors: 
3.79 ± 0.41)

The internal consistency of those items was examined and showed a good Cronbach’s alpha > 0.780 for both groups

The statements were evaluated on the basis of a Likert scale (1 = "Do not agree at all", 2 = "Rather not agree", 3 = "Neutral", 4 = "Rather agree", 5 = "Fully agree")

Results of ANOVA are given with F- and p-value (n. s. = non significant)

Residents 
(n = 83)
mean ± standard 
deviation

Instructors 
(n = 69)
mean ± standard 
deviation

F-value (p-value)

I enjoy working in the ICU 4.22 0.90 4.62 0.81 8.12 (.005)

I enjoy working as a clinical educator ‑ ‑ 4.75 0.50 ‑

I am satisfied with the training in the ICU 3.67 0.95 3.58 1.06 n. s

I can easily combine work in the ICU with my private life 3.05 1.13 ‑ ‑ ‑

My supervisors show me appreciation 4.01 0.86 4.18 0.88 n. s

There is a good working atmosphere in the ICU 3.89 1.00 4.13 0.81 n. s

I feel ethically burdened by the work in the ICU 3.20 1.30 3.60 1.12 4.14 (.044)

I feel psychologically burdened by the work in the ICU 3.25 1.27 3.66 1.03 4.44 (.037)

I feel physically stressed by the work in the ICU 2.88 1.15 3.63 1.10 16.56 (.000)

I feel sufficiently trained for the activities in the ICU. / After the training period, residents 
are sufficiently trained for work in the ICU

3.33 1.11 3.58 0.99 n. s

I feel safe during activities such as the placement of central venous catheters, intubation, 
etc. / Activities such as the placement of central venous catheters, intubation etc. are 
safely mastered by the resident

3.43 1.17 3.88 0.98 6.46 (.012)

It is always possible for me/the resident to ask a specialist for advice and/or help 3.99 1.06 4.81 0.47 n. s

My supervisors support my work as an educator ‑ ‑ 3.88 0.91 ‑

I feel sufficiently trained in making ethically difficult decisions 3.11 0.90 ‑ ‑ ‑

I am afraid of doing something wrong at work in the ICU 2.60 1.15 ‑ ‑ ‑

When working with critically ill patients, I am afraid to make mistakes 2.51 1.08 ‑ ‑ ‑

I have already made mistakes at work that could have been avoided by better training 3.45 1.00 ‑ ‑ ‑

I would like to have a permanent contact person who provides me with professional sup‑
port during the rotation in the ICU

3.98 1.17 ‑ ‑ ‑

I dare to speak openly about grievances in my ICU 3.87 0.78 ‑ ‑ ‑

I / Residents have the opportunity to actively participate in the continuing education in 
the ICU

3.54 0.98 3.78 0.97 n. s

Formal feedback is regularly given during rotation in the ICU 2.30 1.23 3.62 0.96 52.35 (.000)

I would like to have regular feedback. / I regularly give the residents a structured feedback 
for their work

1.85 0.69 2.33 0.92 13.44 (.000)

Length of stay or duration of ventilation in my ICU are influenced by economic factors 3.40 1.18 ‑ ‑ ‑

I consider an examination of the intensive care knowledge (e.g. before the first service) to 
be useful to ensure the quality of patient care

3.70 1.12 3.72 1.15 n. s

If mistakes are made at work, these are discussed in the team and possibilities for improve‑
ment are sought together

3.30 1.02 4.28 0.78 42.15 (.000)

Before my rotation to the ICU, I was afraid of the confrontation with critically ill patients 2.38 1.24 ‑ ‑ ‑

I would like to have a better education as a clinical educator ‑ ‑ 2.85 1.25 ‑
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work with less time required for practical training at the 
patient’s bedside [8]. A large proportion of working time 
is spent on documentation and non-medical tasks [12]. 
Knowledge is mainly acquired through self-study mostly in 
leisure time [8]. This is a general problem far beyond the 
national borders. Unfortunately, there are few similar stud-
ies that allow comparisons between different countries.

The list of neurointensive care wards in Germany is 
in line with the number conducted by Busse et  al. [6]. 
The response rate of 59,8% was higher than expected 

considering the narrow inclusion criteria. Because a 
few larger clinics had multiple physicians participat-
ing, these clinics may be slightly overrepresented in 
the results. It is also possible that the participation rate 
was higher among motivated physicians (both because 
they are particularly satisfied or dissatisfied with their 
previous working conditions). Because recruitment 
in some cases depended on the assistance of the chief 
physicians, they had some influence on the selection of 
participants.

Table 5 Existing well‑functioning training concepts on ICUs

a In some cases several mentions within one free text; Percentages relate to all responses (n = 101)

Does your clinic have a well-functioning concept of intensive medical training? Please describe it briefly Number n (%)a

No structured further training concept or not feasible due to lack of time or personnel (e.g. "There is no clearly standardized concept available") 33 (32.7)

Written training manual or "checklist" available (e.g. "Self-created document of the educator to be checked off by the resident") 21 (20.8)

Intubation training in in‑house anesthesiology (e.g. "…daily airway management in anesthesiology" or "anesthesiology hospitation 
before starting")

15 (14.9)

Clinic‑internal or external advanced and further training (e.g. "Integration in advanced training courses in intensive care medicine") 9 (8.9)

"Trial and error" concept (e.g. "…the concept is to just do it and be corrected") 6 (5.9)

Structured examination of knowledge by an experienced specialist or senior physician (e.g. "…in discussions it is checked where 
there are deficiencies and the training is adjusted")

3 (2.9)

Simulation training (e.g. "Three afternoons per year in the simulation center (…), simulation of neurological clinical pictures, including 
anesthesiological hands‑on‑teaching")

2 (2.9)

Regular feedback sessions (3 mentions), Case seminars (2 mentions), Internal hospital mentoring system (1 mention) (< 3)

Table 6 Proposals for the improvement of intensive care training

a In some cases several mentions within one free text; percentages relate to all responses (n = 109)

How can further education at the ICU be promoted? Number n (%)a

More time/personnel/resources for continuing education (both self‑study and teaching through continuing education) as well as 
restructuring of the personnel situation (e.g. "fewer patients for working specialists to ensure better continuing education" or: "no 
parallel responsibilities")

48 (44.0)

Establishment of internal and external training and further education, support of e.g. congress participation (e.g. "regular internal 
further education" or: "Resident doctors should design their own further education")

34 (31.2)

Improved/structured/longer familiarization training, creation of written templates/SOPs/logbooks (e.g. "fixed, several months’ famil‑
iarization training)

33 (30.3)

Rotation to other departments, intubation training in anaesthesia (e.g. "Rotation to the anaesthesiological clinic to learn how to 
intubate")

26 (23.9)

Fixed contact persons, specialist physician standard (e.g. "fixed specialist physician contact persons (for residents)" or: "…continuous 
specialist physician presence at the ICU")

21 (19.3)

More interdisciplinarity, cooperation with other departments, common visits (e.g. "regular interdisciplinary visits and case discus‑
sions")

16 (14.7)

Regular feedback meetings, structured supervision, debriefing of difficult / stressful situations (e.g. "regular, structured feedback" or: 
"consultation after stressful situations (preferably moderated)")

14 (1.8)

Regular simulation training, training on equipment (e.g. "regular training of practical skills…" or: "… (simulation) training of critical 
situations")

13 (11.9)

Structured knowledge check, e.g. before the official capacity (e.g. "obligatory knowledge check after the initial training…") 9 (8.3)

Single entries: Establishment of a purely neurological ITS (3 denominations), connection with German Society for Neurology (DGN), 
German Society for Neurological Intensive Care Medicine (DGNI), German Medical Association or similar (2 mentions)

(< 3)
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Based on our results, we can identify some key points 
that can be used to improve training in neurointensive 
care and guide curriculum development.

Training period
A sufficiently long and sensibly structured training 
period is of great importance for successful educa-
tion in intensive care medicine [13, 14]. In reality, 
unfortunately, this time usually lasts less than a 
week. Many hospitals use an internship in anesthe-
siology to practice techniques like anaesthesia and 
airway-management.

Many residents asked for a standardized, written 
training concept. Answers of instructors and resi-
dents diverged. This indicates, that training concepts as 
well as SOPs often exist but are not regularly used and 
practiced.

Ongoing training
Despite the additional workload, the residents long for 
regular seminars on ICU content and are willing to pre-
pare them individually. In the USA, regular participa-
tion in seminars is fixed in the Program Requirements 
of the United Council for Neurological Subspecial-
ties (UCNS) [15]. In Germany, a duty of further train-
ing only exists after passing the specialist examination 
[16]. In order to promote teaching and research, par-
ticipation in continuing education courses, seminars 
and congresses must also be supported for residents in 
general.

Curriculum requirements
In the USA, various authorities have already called for an 
ICU curriculum with defined training goals. Such a cur-
riculum could relieve the burden on the teachers, since 
they would not have to design. Simultaneously, educa-
tional standards would be defined [17]. Due to the varia-
bility of the residency programs, such a curriculum must 
define specific goals and allow interpretation at the same 
time [8].

Feedback
Feedback on clinical performance is essential for the 
learning success of residents [18] and for creating an 
active learning environment [19]. It enhances the self-
confidence of residents in difficult clinical situations and 
helps them to evaluate their training as being of higher 
quality [19–21].

Despite the high demand of the residents for further 
training interviews, the training logbook only requires 
one formal feedback interview per year during the five-
year neurological residency. Regarding the short period 

of rotation to ICU, the feedback interview rarely takes 
place during that time. In the USA, at least during the 
two-year neurointensive fellowship, semi-annual feed-
back sessions are planned [15].

The regular receipt of feedback is generally positively 
evaluated by residents [21–23], but at the same time 
feedback is rarely actively requested [21]. Teachers also 
see feedback as an essential component of good continu-
ing education, but often assess the need for it as less than 
it actually is. This is also indicated by the significant dif-
ference in the response behavior of our study participants 
regarding the questions of whether feedback is regularly 
given or mistakes are discussed. Furthermore, there is 
often a reluctance to express (constructive) criticism in 
order not to unsettle or offend employees. Feedback in 
a short and non-specific form should be preferred [21, 
23]. It must be required for an integral part of clinical 
teaching.

Simulation training
The benefit of simulation training as a teaching method 
for residents has already been proven in numerous stud-
ies [24, 25]. It helps to increase the safety and efficacy of 
procedures, e.g. resuscitation or thrombolysis in acute 
ischemic stroke [26, 27]. Additionally, not only theo-
retical knowledge but also conversation with patients, 
colleagues and staff can be increased [22, 28–30]. Par-
ticipants in our study believe their participation in sim-
ulations are extremely effective and attribute a great 
influence on their further training.

To reducing anxiety, simulation training has also 
been used in other projects to improve the self-con-
fidence of residents and to improve the work-life bal-
ance, job satisfaction and the working atmosphere 
[14, 27, 29]. These are extremely important aspects for 
improving work in neurointensive medicine. Interest 
and attraction of work leads to retaining employees in 
the long term.

Our data shows that the teaching method "simula-
tion" is already established in some hospitals, but many 
residents are not able to participate during their rotation 
because it is performed too rarely. Furthermore, it can 
be assumed that no further training units exist beyond 
obligatory resuscitation training.

Neurointensive medicine is a field with deep roots in 
other areas of medicine, such as neurosurgery, anaes-
thesiology and internal medicine. Many of the partici-
pants are asking for interdisciplinary teaching and, if 
possible, interdisciplinary rounds and case discussions 
regularly. In the UCNS Fellowship Program, interdisci-
plinary work is also considered a component of the pro-
gram [15].
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Internal evaluation of the programs
Many of the participating residents did not know 
whether their internal ICU training has ever been evalu-
ated. The advantages of such an evaluation are obvious. 
It goes along with a higher satisfaction of the residents 
and a better educational atmosphere [14]. The profes-
sional societies in the USA and many European countries 
have already recognized this importance and demand a 
systematic quality assessment of the programs [7, 15]. 
As long as this has not yet been widely implemented 
by a higher authority, instructors and residents are 
called upon to commit themselves to in-house teaching 
evaluation.

Examinations
The same applies to knowledge checks during the fur-
ther training period, which is advocated in Europe by 
the European Union of Medical Specialists (UEMS), 
for example [7]. Such reviews have already been evalu-
ated by residents in several studies as a positive learn-
ing-factor. Moreover, it is known that examinations 
have a positive influence on learning success ("assess-
ment drives learning") [14, 31, 32]. At the same time, 
such examinations should also be taken with caution, 
since they can be accompanied by an increased work-
load, especially if they take place too frequently and too 
extensively [31].

Requirements for the instructors
Nearly all of the instructors of our study stated that they 
enjoy working as clinical trainers—even if they did not 
consider the conditions for continuing education at their 
clinic to be optimal. Planning and implementation of ICU 
training is rarely given its own time frame. The teaching 
should even be planned in addition to their regular work 
by senior physicians and specialists. Training in didac-
tics had only been given to less than one third of those 
surveyed. Many instructors would request for feedback 
on their own teaching methods, even if the feedback is 
given by other teachers. Feedback is also useful to assess 
the effectiveness of one’s own methods and change them 
if necessary [19, 33].

For this reason, the UCNS Common Program Require-
ments state that clinical educators must be given "time 
and authority" for supervision and evaluation of teach-
ing [15]. Similar requirements would be desirable in Ger-
many, too.

Change in requirements of physicians
The generation of young physicians demands a work-
life balance, adequate teaching and supervision, and a 

positive feedback culture [34]. This was also reflected by 
the residents in the interviews.

The family planning of young physicians becomes more 
difficult as long as no part-time working models exist (or 
are known to the employees) or rotations are not deter-
mined at an early stage. This may explain the conspicu-
ously small proportion of parents among residents in our 
study. The increasing number of female physicians and 
equal partnerships will force institutions to create mod-
ern working time models and to plan definite rotation 
plans [3].

Overall, mental health plays an increasing role in 
everyday work, especially in younger physicians [14, 
35, 36]. The desire for mentoring programs should be 
taken seriously as this was frequently mentioned in our 
study. Likewise, the lack of time and feedback reported 
by many residents should be addressed in a solution-
oriented manner. It has been shown, that these factors, 
together with a negative learning experience, are asso-
ciated with a higher incidence of depressive symptoms 
[13, 37]. It is necessary to support the residents as a 
mentor, especially in critical situations (familiarization 
period, first duty, "tragic" patient cases).

Concepts of the professional societies
In Germany, DGN and DGNI have taken up the topic 
of neurological ICU training. A logbook for inten-
sive care rotation is currently being prepared and is 
expected to be published in 2022. The fact, that the 
capacity for the six-month intensive care rotation can 
rarely be guaranteed at most clinics must urgently be 
addressed. One solution proposed here would be a 
clinic-network to advertise vacancies for intensive care 
rotation. Further residents might carry out their rota-
tion at another hospital without having to change their 
employer. In the USA, such “away electives” are already 
common in the neurointensive wards of other hospi-
tals [8].

Conclusion
The present study provides an overview of the cur-
rent status of neurointensive medical training dur-
ing the five-year residency. In many cases, personnel 
and time resources limit the feasibility of promising 
concepts. Despite these limitations, the motivation of 
trainers and the enthusiasm of the residents for inten-
sive care medicine is very high. Not at least due to the 
current pandemic, continuing education in neurointen-
sive medical topics is increasingly important and must 
therefore be urgently promoted.
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Based on our findings, recommendations for action were 
formulated that could serve as guidelines for further development:

‑ Establish an orientation period of at least two weeks; during this period, 
the resident should be additionally scheduled and accompanied by a 
specialist

‑ Development of a training checklist: Determine which procedures, 
machines and treatment occasions should be mastered after the orienta‑
tion period, possibly knowledge check at the end of the orientation 
period

‑ Promote continuing education opportunities: establish regular in‑clinic 
or inpatient continuing education courses; financially promote participa‑
tion in external courses and congresses and, if necessary, allow time off 
for these

‑ Simultaneously with the induction checklist, create a curriculum that 
defines what skills are to be acquired during the ICU rotation; regular 
review by instructor and resident to determine if these goals are being 
met

‑ Creating a feedback culture in which constructive feedback by special‑
ists and among peers contributes to individual and team development; 
at least two feedback interviews in a protected setting during the rota‑
tion

‑ Train difficult interventions/situations on the model or in simulation: 
airway protection, resuscitation, conversation techniques, etc. as part of 
the curriculum

‑Improve communication: create a platform for information about exist‑
ing teaching opportunities and residency information

‑ Evaluate the residents’ learning success e.g. by short informal knowl‑
edge checks as well as evaluation by the residents at the end of the 
rotation

‑ Teach the trainer: enable your medical staff to receive didactical training 
and give them time to learn
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