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Abstract

Aim of study: This study aims to investigate feasibility and quality of a bilingual cardiopulmonary resuscitation training with interprofessional emer-
gency teams from Germany and Poland.

Methods: As part of a cross-border European Territorial Cooperation (Interreg-VA) funded project a combined communication and simulation train-
ing was organised. Teams of German and Polish emergency medicine personnel jointly practised resuscitation. The course was held in both lan-
guages with consecutive translation.

Quality of chest compression was assessed using a simulator with feedback application. Learning objectives (quality of cardiopulmonary resuscita-
tion, adherence to guidelines, closed loop communication), and team performance were assessed by an external observer. Cooper’s Team Emer-
gency Assessment Measure questionnaire was used.

Results: Twenty-one scenarios with 17 participants were analysed. In all scenarios, defibrillation and medication were delivered with correct dosage
and at the right time. Mean fraction of correct hand position was 85.7% =+ 25.7 [95%-Cl 74.0; 97.4], mean fraction of compression depth 75.1% + 21.0
[95%-Cl 65.6; 84.7], compression rate 117.7 min~" + 7.1 [95%-Cl 114.4; 120.9], and chest compression fraction 83.3% =+ 3.8 [95%-Cl 81.6; 85.0].
Quality of cardiopulmonary resuscitation was rated as “fair’ to “good”, adherence to guidelines as “good”, and closed loop communication as “fair”.
Bilingual teams demonstrated good situational awareness, but lack of leadership and suboptimal overall team performance.

Conclusion: Bilingual and interprofessional cross-border resuscitation training in German and Polish tandem teams is feasible. It does not affect
quality of technical skills such as high-quality chest compression but does affect performance of non-technical skills (e.g. closed loop communication
and leadership).
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Emergency medical services (EMS) strive to establish systems

Introduction with shortest possible response times.> EMS located in national

border regions are often challenged with increased time to reach
Out-of-hospital cardiac arrest (OHCA) requires prompt and high-  the patient and longer transport times to hospitals. However, national
quality cardiopulmonary resuscitation (CPR)." European guidelines  porders should not impede patient care.” Cross-border assistance
emphasize the importance of high-quality chest compressions and and collaboration of EMS and hospitals can facilitate timely and qual-

early defibrillation to increase likelihood of return of spontaneous cir- ified care.® Promoting cross-border collaboration, fostering intercul-

culation (ROSC) and survival to hospital discharge.? tural awareness, and enhancing healthcare professionals’
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neighbour-language skill can contribute to improved quality and effi-
ciency of patient care in border regions.®”

In neighbouring countries with different languages (such as
Germany and Poland), joint bilingual training may help to foster
cross-border collaboration. Simulation training is an approved
method in medical education providing a safe environment to prac-
tice time-sensitive skills with low tolerance for error, while facilitating
structured feedback.®® Simulation-based education of resuscitation
facilitates contextualised learning and is highly recommended by
the 2021 European Resuscitation Council (ERC) “Education in
Resuscitation” chapter.'® Systematic reviews and meta-analyses
indicate, that cardiac arrest patients treated by team members,
who previously participated in a certified simulation course, have a
higher likelihood of survival.'"'?

Little is known about the impact of cross-border and bilingual col-
laboration on quality of cardiopulmonary resuscitation among emer-
gency medicine professionals.'®

As the Polish and German resuscitation guidelines are both
translations of the ERC guidelines, it can be assumed that German
and Polish teams manage cardiac arrest patients similarly.'*'> How-
ever, the question arises, if EMS personnel, who does not speak the
neighbouring language, can be trained to perform resuscitation
effectively alongside members of the neighbouring team.

Material and methods

This study is a feasibility analysis of a bilingual and interprofessional
resuscitation training with language novices. It was part of a com-
bined medical simulation and communication training, which took
place from April until November 2022 at the simulation facility of
the Polish Ground Ambulance Services in Misdroy, Poland.

The simulation training was organised within the scope of a pro-
ject funded by the cross-border European Territorial Cooperation
(Interreg A) in the period V from 2014 to 2020 in the NUTSIII regions
Mecklenburg-Vorpommern, Brandenburg and Pomerania (Project
GeKoM, INT197, Interreg VA).

Course structure
The five-day course was organised and let by a binational, interpro-
fessional faculty consisting of EMS personal, physicians, a linguist,
and a language teacher. The course was held in Polish and German
with consecutive translations. At all times a bilingual faculty member
was present who could translate, if needed. During the first three
course days participants acquired the necessary communicational
skills. In bilingual tandem groups of two they learned words and
phrases needed to provide resuscitation care.'® Phrases taught were
in the context of recognising cardiac arrest, performing chest com-
pressions, delivering safe defibrillation, administering drugs and
detecting return of spontaneous circulation. During a two-hour ses-
sion the group went through the Polish and German advanced life
support (ALS) algorithms, and discussed medical and intercultural
differences.'® Furthermore, characteristics of high-quality cardiopul-
monary resuscitation were recapitulated. This session was facilitated
by certified ERC ALS instructors and followed by a demonstration of
a resuscitation scenario by the joint Polish and German faculty.
The last two course days consisted of simulation trainings in bina-
tional groups of two. In each scenario participants had to recognise
and treat a cardiac arrest. Language was appointed by the instruc-
tors so that at least one participant had to communicate in foreign

language. Scenario briefing and debriefing were performed in both
languages. These scenarios were retrospectively analysed, and
the results will be presented below.

Study participants

Employees of German and Polish emergency medical services,
emergency medical departments and medical students were
recruited to take part in the training. Participation was voluntarily
and free of charge. The course was held twice and up to 5 Polish
and 5 German participants could take part per course.

Learning objectives
The following learning objectives were defined: (1) high quality chest
compression, (2) adherence to 2021 ERC ALS algorithm, and (3) use
of closed-loop communication. Those three learning objectives were
set, because a successful resuscitation requires CPR skills as well
as communication and collaboration with fellow rescuers.'”
Learning objectives were assessed in real time during the simula-
tion by an independent observer (CH). Each learning objective was
evaluated on a symmetrical 5-point Likert scale (from very poor [0]
to excellent [4]) and was declared as achieved if a level of 4 or 5
was reached. To evaluate high-quality chest compression, the follow-
ing aspects were factored in: chest compression rate, depth, hand
position, and chest compression fraction. Adherence to ALS guideli-
nes took into account timing and dosage of drugs and timing and
safety of defibrillation. Rating of closed loop was based on number
of times this communication technique was used during the scenario.

Description of resuscitation scenarios

Before each simulation, instructors randomly drew one out of 14 sce-
narios, which were written in both languages (see Supplemental file
1 for an example). Each scenario was scripted for an out-of-hospital
cardiac arrest as well as a cardiac arrest occurring at the emergency
department. A bilingual faculty member was available to act as
scripted scenario life saver to take on a predefined role in the sce-
nario and (indirectly) provide assistance, if necessary.'®

During the scenarios heart rhythm could change based on
instructor’'s decision. Chest compression and bag-mask-ventilation
were performed with a 30:2 ratio. Participants could choose to
secure the airway at their own discretion. Participants were provided
with a simulated manual defibrillator (Zoll X®, Zoll Medical Corpora-
tion, Chelmsford, Massachusetts, US). Each scenario was stopped,
when ROSC was detected.

During simulation, a Resusci Anne QCPR® with corresponding
feedback application QCPR Training® (Laerdal Medical AS, Sta-
vanger, Norway) was used. Feedback was only used for retrospec-
tive analysis and not shown to participants during simulation.

Laerdal’s QCPR® is based on a non-binary scoring algorithm to
assess chest compression quality. The resulting scores of each
parameter (e.g. rate, depth and chest compression fraction) do not
present the relative frequency of adequate (within the threshold)
manoeuvres but correlation with the deviation to defined thresholds
according to ERC guidelines.'®

The scenarios and subsequent debriefings were led by two certi-
fied ERC ALS instructors (MLR and BM).

During each scenario the ‘Team Emergency Assessment Mea-
sure (TEAM)’ questionnaire was used by the independent observer
(CH) to assess non-technical skills. This 11-item score has been val-
idated for resuscitation scenarios.'®
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Statistical analysis

Due to the nature of a feasibility study no sample size calculation was
performed. Data is presented using frequency distribution (percent-
age) and central tendencies with variability (mean and standard devi-
ation). Statistical analysis has been carried out using SPSS 28 (IBM
SPSS Statistics, Armonk, NY, USA).

The study was conducted in accordance with the ethical princi-
ples decreed by the Declaration of Helsinki and in compliance with
International Conference on Harmonization Good Clinical Practice
Guidelines. The institutional ethics committee of the University Med-
icine Greifswald reviewed and approved the protocol and informed
consent document (BB 165/21). Written informed consent was
obtained from all participants prior to the study.

Results

During two 5-day-courses 27 scenarios with 17 German and Polish
participants were conducted (Table 1). Due to missing data, 6 sce-
narios had to be excluded from further analysis.

Out of the 21 scenarios included, 7 were conducted in Polish
and 14 in German. To facilitate communication within mixed teams
a bilingual life saver was necessary in 2 out of 21 scenarios
(9.5%).

All participants chose an OHCA scenario, of which 11 scenarios
(52%) were set in a public space. The initial rhythm was asystole in 6
cases (29%), pulseless electrical activity in 2 cases (9%), ventricular
fibrillation in 8 cases (38%), and pulseless ventricular tachycardia in
5 cases (24%). Manual defibrillation was performed without safety
concerns. In all cases with a shockable rhythm a shock was deliv-
ered. During all scenarios, the only drugs administered were adrena-
line and amiodarone with correct dosage.

Quality of chest compression of the 21 scenarios is shown in
Table 2.

The learning objective quality of cardiopulmonary resuscitation
was rated as “fair” to “good” (2.7 + 0.7), adherence to ERC guideline
as “good” (3.1 = 0.7) and closed loop communication as “fair”
(2.0 £ 1.0). Out of the 21 scenarios, the learning objective high qual-
ity chest compression was achieved (Likert scale level 4 or 5) in 12

cases (57%), adherence to ERC guideline in 17 cases (81%), and
closed loop communication in 7 cases (33%) (Fig. 1).

Assessment of non-technical skills demonstrated that bilingual
resuscitation teams often adapted to changing situations (item 7 of
the TEAM questionnaire). Additionally, the team often monitored
and reassessed the situation (item 8). The lowest scored category
was leadership with the items direction and global perspective
(Table 3).

Discussion

This study focused on quality of chest compression (as key compo-
nent of high-quality cardiopulmonary resuscitation), guideline-
adherence and on communication during bilingual resuscitation train-
ing. We demonstrated the feasibility of cross-border resuscitation
training in bilingual tandem groups. Furthermore, our results show
that language-barriers due to bilingual conversation affect team per-
formance. However, healthcare professionals” technical skills are
less affected by language barriers.

To assess quality of chest compression two methods were com-
bined: the scoring algorithm of the simulation manikin as well as rat-
ing by an external observer. This approach was chosen to minimise
measurement errors. Software-based devices provide objective
feedback.2° However, as external instructors can also factor in other
aspects of advanced life support, electronic feedback may be less
effective in complex scenarios.?’

The software-based algorithm showed a mean compression rate
within the threshold of 100—120 compressions per minute with only
small deviation. However, consistency of adequate compression
depth and correct hand position was lower.

Our findings are consistent with the results of Cheng et al. who
compared estimated and measured quality of chest compression in
a simulation study involving a similar population of healthcare profes-
sionals.?? Healthcare professionals receiving monolingual CPR train-
ing provided adequate compression depth in about 75%, whereas
chest compression fraction was slightly higher (approx. 89% com-
pared to 86% in our study). In a meta-analysis, depth and rate of
chest compression were significantly associated with ROSC and

Table 1 - Characteristics of participants (n = 17) as stated by the participants.

Number of participants

Native language
Sex

Profession

Last certified Advanced Life Support Course

Regular uncertified Basic or Advanced Life Support Training

Ever attended non-technical skills training

Necessary expertise to perform bilingual resuscitation

German 8
Polish

Female

Male

Paramedic

Emergency department physician
Medical student

Course instructor

Within two years prior to study
More than two years prior to study
Never

Yes

No

Yes

No

Yes

No

©

~

N

—ll\)al\)oﬁ—l—‘l\)o—l@l\)co—lw

o




4 RESUSCITATION PLUS 15(2023) 100436

Table 2 - Quality of chest compression (assessed with feedback application QCPR Training® [Laerdal Medical AS,

Stavanger, Norway]) (n = 21 scenarios).

Parameters

Mean = SD [95%-Cl]

Mean fraction of correct hand position [percent]

Mean fraction of compression depth 5-6 cm [percent]

Mean compression rate [number of compressions per minute]
Mean chest compression fraction [percent of time]

85.7 + 25.7 [74.0; 97.4]
75.1 = 21.0 [65.6; 84.7]
117.7 + 7.1 [114.4; 120.9]
83.3 + 3.8 [81.6; 85.0]

Quality of cardiopulmonary resuscitation

Adherence to ERC guideline

Closed loop communication

very poor

N
IS

poor Mfair Egood Mexcellent

Fig. 1 - Assessment of the three learning objectives “quality of chest compression”, “adherence to ERC guideline”,
and “closed-loop communication” measured on a 5-point-Likert scale. Data is presented as absolute numbers (n = 21

scenarios).

Table 3 - Results of ‘Team Emergency Assessment Measure (TEAM)’ questionnaire presented as mean and
standard deviation (SD) (n = 21 scenarios). 11 items could be rated from 0 (never/hardly ever) to 4 (always/nearly

always). Global rating ranged from 1 to 10.

Categories and items Mean + SD
Leadership

1 Direction 24 +£0.9
2 Global Perspective 25+0.8
Teamwork

3 Communication 29+0.6
4 Co-Operation and Co-Ordination 3.0+£05
5 Team composure and control 27 +£05
6 Team morale 29+04
7 Adaptability 35+0.6
8 Situation Awareness (Perception) 3.4+09
9 Situation Awareness (Projection) 28+0.8
Task Management

10 Prioritisation 3.3+0.6
11 Clinical Standards 3.0+0.8
Global Rating (1-10) 6.7+1.0
TEAM score overall 32.1 + 3.4

survival to hospital discharge.?® Additionally, a higher chest
compression fraction appears to be associated with survival, partic-
ularly in cases with an initial shockable rhythm.23-2¢

Overall, the quality of chest compression, as rated by the external
observer, was deemed as “good” or “excellent” in 57% of scenarios.
This aligns with the software-based measurements.

Only 11 out of 17 participants had attended uncertified or certified
Basic Life Support (BLS) or ALS courses prior to this training.

Despite this, their high adherence to ERC guidelines indicates that
participants possessed fundamental knowledge, shared a common
mental model, and were able to perform resuscitation even in a bilin-
gual team.*”

However, overall team performance was rated below average.
According to Cooper et al., an overall TEAM score of 32 and a global
rating of 7 indicate poor team performance.'® Effective communica-
tion is crucial for optimal CPR performance. Accuracy of team leader
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communication is related to no-flow time; and teamwork skills are
associated with adherence to guidelines.?® Studies demonstrated
that quality of leadership and teamwork influence performance and
clinical outcome in acute care, whereas quality of chest compres-
sions remains unaffected.?*' Closed-loop communication and
use of terms known by all team members contribute to effective com-
munication.?® Some participants were not familiar with the concept of
closed-loop communication before participating in the training as
only two participants had ever attended a non-technical skill training
before. This may explain why closed-loop communication was per-
formed at a lower level compared to the other two learning objectives
(quality of chest compression and adherence to ERC guidelines)
(Fig. 1).

In summary, psychomotor skills and situational awareness were
not affected, whereas the quality of team performance and
leadership was lower compared to monolingual teams. These
findings suggest that cross-border collaborative resuscitation care
in a bilingual team based on shared guidelines is possible. At the
same time, the results are not surprising, as both leadership and
teamwork require coordination, cooperation and especially
communication.*?

According to the cognitive load theory, stress and difficulty of task
contribute to intrinsic cognitive load.>® An imbalance between individ-
ual resources (e.g. communicative skills, knowledge or positive emo-
tions) and the complexity and challenges inherent to resuscitation
care may result in decreased performance.®* Participants anticipated
the need to acquire additional skills to perform cross-border bilingual
resuscitation prior to the training.

In addition to the challenges typically encountered in monolingual
ALS training, participants in this bilingual simulation faced further dif-
ficulties: (1) Communication barriers due to different language profi-
ciency levels in German and Polish; (2) The need to address various
aspects of cross-border collaboration simultaneously; and (3) Inter-
professional teams consisting of physicians, EMS personal and stu-
dents with country-specific competencies and responsibilities.

These factors may have contributed to the performance gap in
leadership skills and teamwork observed in our study compared to
monolingual teams’ results.

Limitation

Our study has several limitations. As the evaluated resuscitation
training was designed as a feasibility study focusing on realisation
of the training, quantitative baseline data comparing e.g. bilingual
resuscitation or non-technical skills is lacking. However, information
regarding participants’ prior knowledge in resuscitation, communica-
tion, and non-technical skills can be regarded as a descriptive
assessment of the initial conditions.

According to our chosen study design, results were obtained in a
simulation environment. Results may vary significantly in ad-hoc
formed teams. Cross-border teams are likely to consist of unfamiliar
team members. Participants took part voluntarily, therefore, a selec-
tion bias cannot be excluded. Different levels of resuscitation experi-
ence among participants (medical students, paramedics, and
emergency medical physicians) were not assessed. Sex of our study
population is not distributed equally. However, it is in concordance
with the distribution among emergency healthcare professionals,
especially in prehospital EMS.®® In this small-size study, we focused
on cross-border team collaboration across the German and Polish
border. Resuscitation training in other border regions and thus, other

languages or in mutually intelligible languages, may yield different
results. Additionally, varying familiarity with the other language is
likely to influence the quality of communication.

Studies show that repetition of resuscitation training can improve
teamwork performance.®® As the resuscitation training was embed-
ded in a multi-module cross-border communication and simulation
training, we were unable to investigate effect of repetitive scenario
simulation training on individual chest compression and team perfor-
mance. Improvement and retention of skills remain unknown.

Conclusion

We were able to show that bilingual cross-border resuscitation train-
ing in mixed German and Polish tandem teams is feasible. Leader-
ship skills, team performance and closed-loop communication were
negatively affected, whereas quality of chest compression, adher-
ence to ERC guidelines as well as situational awareness remained
unaffected. Further research on design and implementation of
cross-border bilingual resuscitation training, focusing on more com-
plex tasks, leadership and overall team performance, is highly
recommended.
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