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AbsTrACT
background Teamwork across medical specialties 
improves patient outcomes. However, it also places an 
additional strain on team leaders, who must mediate 
between the medical specialties while at the same time 
belonging to one of them. We examine whether a cross- 
training incorporating communication and leadership 
skills can enhance multispecialty teamwork in Heart 
Teams and enable Heart Team leaders.
Method In a prospective observational study, the 
authors surveyed physicians working in multispecialty 
Heart Teams worldwide, who participated in a cross- 
training course. Survey responses were collected at 
the beginning of the course and 6 months later, after 
course completion. Furthermore, for a subsample of 
participants, external assessments of course participants’ 
communication and presentation skills at the beginning 
and at the end of the training were elicited. The authors 
conducted mean comparison tests and difference- in- 
difference analysis.
results Sixty- four physicians were surveyed. A total 
of 547 external assessments were collected. The 
cross- training significantly improved participant- rated 
teamwork across medical specialties, and communication 
and presentation skills as rated by participants and 
external assessors who were blind to the time structure 
or training context.
Conclusion The study highlights how a cross- training 
can enable leaders of multispecialty teams in their 
leadership role by raising awareness of other specialties’ 
skills and knowledge. Cross- training combined with 
communication skills training is an effective measure to 
improve collaboration in Heart Teams.

InTrOduCTIOn
Interdisciplinary teamwork in healthcare has been 
shown to improve patient outcomes.1–5 Focusing 
on teamwork within the discipline of medicine, 
providing the best patient care often requires physi-
cians from different medical specialties to combine 
their distinct skills and knowledge,6–8 thereby 
collaborating in multispecialty teams. At the same 
time, different functional backgrounds are a fertile 
ground for misunderstandings.9 Team members 
with different medical backgrounds might struggle 
to communicate with each other due to different 
jargon and different perspectives.2 10–13 The medical 
specialty shapes a physician’s professional identity, 
where physicians from one’s own specialty are the 
in- group with whom one strongly identifies.14–16 
Conflicts might arise in which each specialty defends 
their own perspective14 15 but lacks understanding 
of the other specialties’ approaches.17 18 This situ-
ation places a particular strain on the team leader, 

WHAT Is ALrEAdY KnOWn On THIs TOPIC
 ⇒ Some studies show that cross- training 
improves the performance and effectiveness 
of multidisciplinary or multispecialty teams, 
but we do not know why. At the same time, 
mutual respect of each other’s knowledge and 
skills is argued to be key for the performance of 
multidisciplinary or multispecialty teams—but 
we do not know how to achieve this mutual 
respect. Finally, we see a growth in leadership 
and communication trainings for physicians, 
but we do not know whether these trainings 
help to develop physicians' leadership and 
communication skills as perceived by external 
people who are unaware of the training.

WHAT THIs sTudY Adds
 ⇒ Our findings highlight a cross- specialty training 
as a tool to improve respect and appreciation 
for other specialties’ skills: comparing baseline 
and post- post training assessments, self- 
evaluated own skills in other specialties were 
significantly lower after the cross- training 
than before. This finding suggests an increased 
appreciation of other specialties’ skills- and 
possibly a raised interest in other specialties. 
Training participants reported an improvement 
in multispecialty collaboration and conflict 
resolution at their workplace after the training, 
reflecting improved teamwork. Finally, we 
obtained external assessments of leadership 
and communication skills at baseline and 
post- post training, which demonstrate the 
effectiveness of the training in developing 
physicians into leaders.

HOW THIs sTudY MIGHT AFFECT rEsEArCH, 
PrACTICE Or POLICY

 ⇒ Often, career and training paths in medical 
specialties resemble silos, with specialties 
keeping mainly to themselves throughout 
medical school and practice. By showing 
the value of cross- training for multispecialty 
collaboration, we encourage joint medical 
training elements for specialties commonly 
required to collaborate, and especially those 
that are considered part of a team, as is 
the case for Heart Team members or cancer 
tumour boards. Further, we highlight the need 
for leadership and communication trainings 
to be included in medical curricula: our study 
shows that even for a sample of experienced 
physicians, a couple of training sessions 
significantly improved externally assessed 
communication and leadership skills.
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who must mediate between the specialties,11 19 while at the same 
time belonging to one of them.17 A study20 shows that 22.5% of a 
sample of Danish physicians shy away from leadership precisely 
because they want to avoid conflicts with colleagues, and 42.2% 
would want more training before engaging in leadership.

We evaluate whether a cross- training for (future) leaders of 
multispecialty teams in healthcare might equip physicians with 
the needed skills and knowledge that enable them as leaders of 
such teams. Volpe et al21 define cross- training as ‘an instructional 
strategy in which each team member is trained in the duties of 
his or her teammates’ (p 87). Specifically, cross- training in the 
form of positional clarification and positional modelling22 might 
raise awareness and appreciation of other medical specialties’ 
knowledge and skills. Positional clarification informs about 
the different subgroups in a team; positional modelling allows 
team members to observe each other’s task work. By increasing 
the understanding and knowledge of other specialties, a cross- 
training might improve multispecialty teamwork23 and facilitate 
the tasks of the team leader.

We aimed to empirically assess whether a cross- training might 
improve participants’ communication and leadership skills and 
multispecialty teamwork. To this end, we examined the effec-
tiveness of a cross- training for cardiac surgeons, interventional 
cardiologists and other specialists involved in cardiovascular 
care. The training aimed at fostering the collaboration between 
medical specialties within ‘Heart Teams’6 and developing partic-
ipants into Heart Team leaders. Underscoring their practical 
relevance, Heart Teams are contemplated in practice guidelines.6 
Other examples of multispecialty teamwork in healthcare are 
cancer tumour boards1 and endocarditis teams.7

Answering McGowan et al’s24 call for longitudinal studies 
which apply rigorous evaluation methods, we aimed at comparing 
baseline and post- training assessments of skills and confidence, 
as rated by training participants and external assessors. In this 
study, we describe the training, analyse variables capturing 
communication and leadership skills and provide results on the 
effectiveness of the training with regard to improved teamwork 
across specialties.

METHOds
study design
This is a prospective observational study. We observe how the 
analysed training shapes skills, team processes and perceived 
teamwork for participants who differ ex ante in these skills, 
perceived teamwork and in medical specialty. We draw on partic-
ipants and external assessors’ baseline and post- post training 
evaluations of participants’ skills and teamwork across special-
ties at participants’ workplaces. First, we surveyed participants 
at the beginning of the training (baseline measures) and after the 
training (post- post measures, see ref 25).

Second, we examined how external assessors’ perceptions of 
participants’ skills and confidence were affected by the training. 
Professionals in healthcare and communication/psychology 
evaluated participants’ skills, based on presentations that were 
jointly prepared by pairs of different specialists on topics in 
which multispecialty decision- making was involved. The presen-
tations were given in the first and the last training week. The 
professionals in healthcare and communication/psychology 
acted as external assessors. They watched 2 min sections of the 
videotaped presentations that training participants gave in the 
first and in the last training week. The external assessors did not 
know that the two presentation segments referred to the begin-
ning and the end of a training course, or that the presentations 

were given within a training programme. Furthermore, the order 
in which we presented the presentation segments (first or last 
training week) was randomised. The use of professionals that 
were blind to the training setting and the timing of presentations 
allowed us to estimate a clean training effect.

study setting
The training was offered by the University of Zurich at the 
University Hospital Zurich facilities for Heart Team members 
worldwide. The facilities are fully equipped for live interper-
sonal interaction, live event transmission, wet laboratories and 
on- site hands- on simulation using a diversity of low- fidelity and 
high- fidelity simulators. Our study uses information on three 
cross- training courses, conducted between October 2018 and 
April 2020.

Training course structure and contents
The training course consisted of 4 weeks (200 hours) of on- site 
training and 100 hours of self- study, spread across 6 months. 
About 60% of the training focused on technical skills, and the 
remaining 40% referred to communication skills, presentation 
skills and leadership skills. The trained technical skills consisted 
of interventional and surgical skills. They were trained via simu-
lations, live cases and case discussions, with worldwide experts 
in the field as invited speakers and discussion leaders.

Participants were grouped into pairs of different special-
ists, like one cardiac surgeon and one cardiologist. These pairs 
jointly presented a clinical case at the end of each of the first 
three training weeks. At the end of the last week, they presented 
a jointly prepared thesis. The presentations served the dual 
purpose of peer teaching and of actively encouraging a collabo-
rative mindset.26 27

To train communication skills, presentation skills and lead-
ership skills, expert trainers gave input and feedback on the 
structure and content of medical presentations, on how to chair 
panels around live cases and how to engage in proctoring. They 
discussed leadership issues, and how to best resolve conflicts in 
teams.

Due to the 2020 COVID- 19 pandemic, the last week of the 
courses scheduled for the first trimester of 2020 was converted 
to an online activity.28

Outcome variables
As a first piece of information, we elicited participants’ base-
line and post- post ratings of teamwork across medical specialties 
and disciplines. To capture an overall assessment of teamwork 
at participants’ workplace, participants rated the items ‘The 
surgeons and interventional cardiologists here work together as 
a well- coordinated team’ and ‘The physicians and nurses here 
work together as a well- coordinated team’ on a 7- point Likert 
scale29 from ‘Not at all (1)’ to ‘Extremely (7)’. We average over 
both items (adapted from ref 30, coefficient alpha: 0.60). Note 
that we capture teamwork across specialties and disciplines from 
the viewpoint of physicians. The viewpoint of nurses on team-
work with physicians might differ substantially.

To capture knowledge sharing within the team, participants 
rated the items ‘In the past year, how often has someone at work 
paid little attention to a statement you made or showed little 
interest in your opinion?’ and ‘In the past year, how often has 
someone at work doubted your judgment in a matter of which 
you had responsibility?’ (ref 31, coefficient alpha: 0.67). Items 
were rated on a 5- point Likert scale from ‘Never (1)’ to ‘Many 
times (5)’. We reverse the scale to align higher values with higher 
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knowledge sharing and average over both items. Due to survey 
length consideration, participants in the 2018/2019 cohort were 
not given these items to rate in the post- training survey.

To capture the voicing of dissent in the team, participants 
rated the item ‘It is difficult to speak up if I perceive a problem’30 
on a 7- point Likert scale from ‘Not at all (1)’ to ‘Extremely (7)’. 
We reverse the scale to align higher values with higher speak- up.

Finally, we also capture the resolution of conflicts in the team. 
Participants rated the item ‘Disagreements are resolved appro-
priately (ie, what is best for the patient)’30 on a 7- point Likert 
scale from ‘Not at all (1)’ to ‘Extremely (7)’.

In addition to teamwork measures and in line with the purpose 
of the training to increase technical skills, communication skills 
and leadership skills, we elicited participants’ baseline and post- 
post ratings of their technical skills, and their communication 
and leadership skills. Regarding technical skills, participants 
rated their ‘competences in and knowledge of interventional 
cardiology’, ‘competences in and knowledge of heart surgery’ 
and part of the sample rated their ‘competences in and knowl-
edge of imaging’ on a 5- point Likert scale from ‘Not at all high 
(1)’ to ‘Very high (5)’. Regarding communication and leadership 
skills, course participants rated their ‘communication compe-
tences’, ‘presentation skills’, ‘proctoring skills’, ‘competences in 
running a meeting’ and their ‘confidence as a team leader’ on the 
same 5- point Likert scale used for technical skills.

As a second piece of information, we had professionals in 
healthcare and communication/psychology evaluate the skills 
of the training participants. We restricted this external assess-
ment to skills that might reasonably be evaluated by watching 
a videotaped presentation. Therefore, we focus on changes in 
training participants’ confidence (capturing leadership skills32) 
and their communication and presentation skills. Specifically, we 
had external assessors rate the item ‘The speaker is confident’ 
on a 7- point Likert scale from ‘Not at all (1)’ to ‘Extremely (7)’. 
Regarding communication and presentation skills, external asses-
sors used the same 7- point Likert scale to evaluate how ‘clearly 
communicated’, ‘to the point’, ‘clear’, ‘memorable’, ‘engaging’ 
and ‘effective’ the presentation was (items by ref 33).

statistical analysis
We analysed changes in perceptions of teamwork and team 
processes, as well as self- rated skills over time, using mean 
comparisons. Further, we examined differences in skill acquire-
ment between surgeons and non- surgeons using a difference- in- 
difference approach and clustering SEs on training participant 
level. Specifically, we regressed participant- rated skills on an 
indicator variable for the post- post measure versus the baseline, 
an indicator variable for the participant being a cardiac surgeon 
and an interaction of the two indicator variables. We controlled 
for participant gender and age.

As a second piece of information, we compared external 
assessments of participants’ communication and leadership 
skills between the first and the last training week using mean 
comparisons.

rEsuLTs
study population
Sixty- four distinct participants enrolled in the different courses, 
10 of which participated in more than one course within that 
time frame. There were 50 male (78%) and 14 (22%) female 
participants. The average age of participants was 41 years 
(SD=6.7 years, age range 30–57 years). The participants 
were established professionals with an average of 9.2 years of 

experience in their respective fields. They were cardiac surgeons 
(n=24, 38%), interventional cardiologists (n=36, 56%), non- 
interventional cardiologists (n=2, 3%), anaesthesiologists (n=1, 
2%) and researchers (n=1, 2%).

sample for the self-assessment of course participants
The population for the first piece of information consisted of the 
participants in three courses:
1. First training cohort (2018/2019) with a focus on mitral and 

tricuspid valve structural interventions, n(baseline)=21 of 
24, n (post- post)=12. Eleven participants (46% of the pop-
ulation) responded to both the baseline and the post- post 
survey.

2. Second training cohort (2019/2020) with a focus on aortic 
valve structural interventions, n(baseline)=22 of 26, n(post- 
post)=25. Twenty- one participants (81% of the population) 
responded to both the baseline and the post- post survey.

3. Second training cohort (2019/2020) with a focus on mitral 
and tricuspid valve structural interventions, n(baseline)=24 
of 24, n (post- post)=24. Twenty- four participants (100% of 
the population) responded to both the baseline and the post- 
post survey.

Seven participants in the course on aortic valve structural 
interventions had already attended the first training cohort 
(2018/2019). Three further participants also attended the 
second training cohort (2019/2020) with a focus on mitral and 
tricuspid valve structural interventions. We dropped duplicates 
to ensure that each participant only featured once (with baseline 
and post- post responses) in our data set.

In total, we obtained baseline and post- post measures for 53 
of the 64 distinct participants in the three courses. The overall 
response rate for answering at least one survey (baseline or post- 
post) was 100%, the response rate for answering both the base-
line and post- post survey was 83%.

Population for the external blind assessment
The sample for the second piece of information consisted of 
547 professionals, of which 262 worked in healthcare and 285 
worked in communication/psychology. We recruited the profes-
sionals via Prolific (Oxford, UK), which is a company facilitating 
data collection by providing researchers with panels of partici-
pants. The 547 professionals rated 17 training participants, who 
partook in the first cohort of the training focusing on mitral 
and tricuspid valve structural interventions, and who consented 
to having their videotaped presentations rated by such profes-
sionals. The average age of the external assessors recruited via 
Prolific was 30 years, with an average of 8 years of experience. 
Sixty- six per cent were women.

Training effects on self-rated teamwork
We compare baseline and post- post responses of training partici-
pants. Table 1 presents the summary statistics for participant- rated 
teamwork and team processes, technical skills, communication 
skills and leadership skills at baseline and post- post the training 
course. The last column provides the p value of a two- sided t- test 
comparing the means at baseline and post- post. We find a signif-
icant increase in participant- rated teamwork from baseline to 
post- post the cross- training course. Examining changes in team 
processes over the course of the training, it seems that partici-
pants perceived an improvement in their team’s ability to resolve 
conflicts but did not register significant changes in knowledge 
sharing or their ability to voice dissent. Voicing dissent is a vital 
component of successful teamwork, as otherwise groupthink34 
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Figure 1 Self- rated technical skills at baseline and post- post by medical 
specialty.

Table 1 Summary statistics: training participant ratings of interdisciplinary teamwork and skills at baseline and post- post

  

baseline Post- post Mean comparison

n M sd n M sd P value of two- sided t- test

Teamwork

  Teamwork across specialties 61 4.10 1.14 53 4.56 1.23 0.041

  Knowledge sharing 61 3.76 0.80 42 3.99 0.80 0.162

  Voicing dissent 61 4.93 1.38 53 5.17 1.58 0.397

  Resolution of conflicts 61 4.21 1.47 53 4.83 1.38 0.024

Technical skills

  Cardiology skills 63 3.78 0.87 53 3.89 0.89 0.508

  Surgery skills 63 3.60 1.13 53 3.64 1.02 0.846

  Imaging skills 42 3.38 0.80 53 3.47 0.75 0.570

Communication and leadership skills

  Communication skills 63 3.46 1.24 53 4.04 0.55 0.002

  Presentation skills 63 3.68 0.80 53 4.00 0.65 0.022

  Proctoring skills 63 3.56 0.86 53 3.62 0.84 0.672

  Meeting skills 63 3.37 0.72 53 3.60 0.84 0.098

  Team leader confidence 63 3.70 0.75 53 4.13 0.59 0.001

might lead Heart Teams to choose suboptimal treatments.11 35 
Thus, we see an improvement in multispecialty collaboration 
within Heart Teams over the course of the training, which 
seems mainly due to a better ability to resolve conflicts. Yet, 
there seems to be room for improvement regarding the voicing 
of dissent, which seems essential for truly (and not just superfi-
cially) resolving conflicts.

Training effects on self-rated technical skills
The comparison of baseline and post- post measures in table 1 
would suggest that the training course did not affect the technical 
skills of the participants. This is in line with course participants 
being practising and fully trained physicians. Indeed, the course 
aim was not to train new skills that participants could incorpo-
rate in their clinical practice. Instead, the scope of the clinical 
training sessions was mainly to cross- educate the students by 
enabling a positional modelling approach in which cardiologists 
were training surgeons in their skills, and vice versa. The cross- 
training activities had the objective to facilitate exchange across 
medical specialty and cultural barriers. The activities aimed to 
create a common ground for collaboration, rather than having 
the objective to reach a competence level to be used in clinical 
practice. In line with this aim, when analysing specialties sepa-
rately, we found evidence for an improved appreciation and 
recognition of other specialties’ technical knowledge and skills.

Specifically, we observed a statistically significant differ-
ence between non- surgeons and cardiac surgeons in their 
self- assessment of cardiology and surgery skills: Difference- in- 
difference analysis revealed that self- ratings of both, surgical 
skills (p value of interaction between post- post rating and back-
ground in surgery <0.001) and cardiology skills (p value of 
interaction between post- post rating and functional background 
in surgery <0.001), were affected differently for surgeons and 
non- surgeons. Figure 1A,B shows that non- surgeons (eg, inter-
ventional cardiologists) reported an increase in their cardiology 
skills and surgeons reported an increase in their surgery skills. 
This self- rated development of skills is likely due to learning from 
peers in the same specialty. At the same time, surgeons reported 
a decrease in their cardiology skills, and non- surgeons reported 
a decrease in their surgical skills. This decrease in self- rated skills 
in another medical specialty likely reflects the growing appreci-
ation for the other specialty’s skills, which is the intended effect 
of positional modelling as part of cross- training. Knowledge and 
appreciation of other specialties’ skills might also explain the 
increase in self- reported conflict resolution, because physicians 
can leverage their knowledge and appreciation of other special-
ties’ skills to determine the best treatment for the patient.

Difference- in- difference analysis and figure 1C showed no 
significant difference in the training- induced development of 
imaging skills between surgeons and non- surgeons (p value 
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Figure 2 Other rated confidence and communication skills in the first 
(light grey boxes) and the last (dark grey boxes) training week.

of interaction between post- post rating and background in 
surgery=0.072). Thus, the training course shaped participant- 
rated technical skills, but the direction of the change in 
participant- rated skills depended on the medical specialty and 
the rated skills.

Training effects on self-rated communication and leadership 
skills
Communication, the basic process underlying any kind of team-
work, is dependent on team members’ communication skills. 
Comparison of mean values of baseline and post- post measures 
revealed a statistically significant increase (see table 1 for p 
values of two- sided t- tests) in participant- rated communication 
skills, and their confidence as a leader. We found no change in 
proctoring skills or skills in organising and managing meetings. 
Thus, overall, we observed an increase in self- rated communica-
tion skills and some aspects of leadership over the course of the 
training.

Training effects on external blind assessment of 
communication and leadership skills
Figure 2 presents the box plots for externally assessed commu-
nication skills as well as participant confidence in the first (light 
grey boxes) and the last training week (dark grey boxes). More-
over, we conducted a t- test comparing the within- person means 
in the first and the last training week. Professionals rated the 
training participants in the last week compared with the first 
training week significantly higher in all aspects displayed in 
figure 2 (p value of two- sided t- test consistently <0.001).

dIsCussIOn
We found strong support for the training course enhancing 
participants’ communication skills. Participant- rated communi-
cation skills statistically increased from the baseline survey at the 
beginning of the training course to the post- post survey, which 
was conducted a couple of weeks after the end of the training 
course. Furthermore, external assessors’ ratings of participants’ 

communication skills in the last course week were significantly 
higher than those in the first training week. In addition to devel-
oping physicians’ communication skills, the training course also 
strengthened their confidence, according to both self- ratings and 
other ratings. Confidence is often associated with leader status,32 
and therefore an important criterion for measuring the training 
effects on developing physicians into leaders.

A large part of the course content was a cross- training in 
technical skills, specifically competences in interventional cardi-
ology and cardiac surgery, as well as imaging. At first glance, 
self- rated technical skills appeared unaffected by the training—
when comparing baseline and post- post measures. However, 
this overall assessment masked interesting differences between 
non- surgeons and surgeons. When examining these two groups 
separately, we found that the training increased self- rated skills 
whenever the participant was already quite proficient in the rated 
skill, which likely results from learning from other participants.

At the same time, the training seemed to have increased 
participants’ awareness of their technical skills. Apparently, the 
non- surgeons realised—by interacting with surgeons—that they 
knew rather less about cardiac surgery than they had thought. 
Vice versa, surgeons seem to realise—by interacting with inter-
ventional cardiologists and other specialties—how little they 
knew about interventional cardiology. These insights, although 
possibly difficult to accept because knowledge is power,35 are 
an important step towards improved collaboration between 
non- surgeons and surgeons. Once members of one specialty are 
aware of how little they know about other specialties’ medical 
competences, they might be more likely to respect teammates 
belonging to other specialties and to value their input when 
discussing treatment options22 (for awareness of different 
perspectives helping to validate different perspectives9). This 
respect for other specialties could explain why participants 
reported improved conflict resolution at their workplace: agree-
ment on the best treatment for a patient is easier to achieve when 
team members know the strengths and weaknesses of their own 
approach and that of other medical specialties.36

Supporting a positive effect of the training on collaboration 
across specialties, course participants rated the collaboration in 
their Heart Team and their ability to resolve conflicts higher in 
the post- post survey than at baseline. Thus, the studied cross- 
training might provide a useful tool in facilitating teamwork 
in Heart Teams. At the same time, participants perceived no 
improvement regarding the voicing of dissent. Speaking up and 
voicing dissent helps avoid groupthink and allows teams to find 
the best treatment for a patient.11 34 36 Therefore, we encourage 
further research on how cross- trainings might further encourage 
psychological safety and trust within a team, so that team 
members feel safe to speak up and can welcome constructive 
dissent.36

Limitations
Our study is subject to some limitations. First, the first piece of 
information relied on a comparison of baseline and post- post 
self- ratings. Although we would argue that course participants 
did not remember their answers from the baseline survey when 
filling out the post- post survey several months later, participants’ 
answers might be subject to a demand effect, where participants 
expected that the training was supposed to increase their skills. 
However, this caveat did not apply to our second piece of infor-
mation, showing that external assessors rated communication 
skills higher in the last than in the first training week.
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Second, whereas communication skills and confidence can 
be assessed based on videotaped presentations, we had no such 
externally evaluated measures for collaboration across special-
ties or disciplines at participants’ workplaces. Therefore, our 
analysis relied on participants’ self- ratings. Future research 
might strive to obtain organisational teamwork measures before 
and after a training.

Third, the study context of a cross- training for all medical 
members of Heart Teams allowed us to examine how cross- 
training might facilitate teamwork across medical special-
ties. Yet, we did not have access to the non- medical members, 
such as nurses, pharmacists, dieticians, laboratory scientists or 
social care representatives. Each of these non- medical members 
contributes valuable knowledge and skills to the Heart Team, 
and they might lead the Heart Team at some point during the 
patient care.36 They might also have different perceptions of 
interdisciplinary teamwork. Therefore, we call for more research 
on the effects of cross- training on collaboration between profes-
sionals from different disciplines. We expect that a cross- training 
would enhance familiarity and appreciation of other disciplines’ 
knowledge and skills. In turn, this would further increase Heart 
Teams’ effectiveness.36 Nevertheless, such cross- disciplinary 
trainings might highlight more conflicts and the need to resolve 
them than cross- specialty trainings: the strong identification 
with one’s discipline14 15—rather than one’s medical specialty—
might create a clearer classification into in- group and out- group, 
causing conflicts and communication barriers that first need to 
be resolved before the training might prove beneficial.11 Hence, 
further research is needed to determine if and if so under what 
conditions a cross- disciplinary training might improve teamwork 
in multidisciplinary teams.

Practical implications
Regarding practical implications, our study suggests that to 
increase collaboration across medical specialties, it is helpful to 
jointly train physicians from different specialties (similarly, see 
ref 34). Technical skills should be included in such joint trainings, 
rather than exclusively training communication and leadership 
skills. The training of technical skills might help course partic-
ipants to assess and appreciate the respective skills and compe-
tences of other specialties. Cross- training and cross- fertilisation 
might facilitate collaboration across specialties by helping elimi-
nate barriers between specialties’ cultures.

Considering these findings that showcase the value of cross- 
training, medical specialties like cardiology and cardiac surgery 
might need to redraw their training programmes. The aim 
should be to converge at specific parts of their respective train-
ings as suggested by Deane and Gournay.17

COnCLusIOns
In many areas of healthcare, putting the patient first might mean 
putting in place multidisciplinary or multispecialty teams. Rather 
than hoping for team members to overcome communication 
barriers and to put aside their competition for resources and 
prestige, organisations might want to foster collaboration within 
such teams. Our study indicates training team members’ commu-
nication skills combined with a cross- training in technical skills 
to increase collaboration and to enable team leaders.
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