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Creating and applying  
shared mental models  
in the operating room
Abstract
A shared mental model is a concept from high reliability environments, like 
aviation, to help teams develop collective understanding of how they will work 
together to safely accomplish their goals. Areas of high-risk health care like 
the operating room have adapted this concept to improve interdisciplinary 
teamwork and thus improve patient outcomes. Non-technical skills including 
communication, situational awareness, task management and leadership 
are employed to produce a functional shared mental model. Nurses play 
an important role in the change process as traditional hierarchical cultures, 
differing communication styles between doctors and nurses and an 
increasingly transient workforce are all challenges to the use of shared mental 
models in the operating theatre. 

Keywords: shared mental models, operating theatre, interdisciplinary team, 
non-technical skills, nursing

Introduction
Although there has been continual 
work to improve patient safety in the 
operating room, adverse events are 
all too common. The World Health 
Organization (WHO) estimates that 
in 2012 there were over 300 million 
surgical procedures performed1. In 
industrialised countries almost half 
of the adverse events of hospitalised 
patients were related to surgical 
care and in over 50 per cent of 
those cases the adverse events 
were considered to be preventable2. 
Poor teamwork behaviour was 
identified by the US Joint Commission 
on Accreditation of Healthcare 
Organizations as the main cause 
in 63 per cent of all adverse events 
occurring between 2004 and 20133.

Research concerning teamwork in 
high reliability environments like 
in the aviation and nuclear power 
industries, where mistakes are often 
fatal, demonstrate that minimising 
mistakes frequently requires 
addressing non-technical factors 
rather than enhancing technical 
skills4. Surgery’s unpredictable nature 

has driven health care facilities to 
adapt and apply systems created to 
improve these non-technical factors. 
The creation and application of a 
shared mental model, a prevalent 
method used in high reliability 
environments, facilitates the creation 
of a shared understanding and focus 
between the interdisciplinary team to 
help improve patient outcomes5.

A mental model is the form that an 
individual person’s thinking must 
take to help them understand, 
describe, explain and predict 
how things they interact with will 
function or operate4,5. When mental 
models are applied within a team 
they become a shared mental 
model which represents shared 
understanding and expectations of 
how patient care will be delivered5,6. 
When a team possesses a shared 
mental model team members 
can identify how each of them 
contributes to the task and have 
a framework and appropriate 
strategies to engage in the task along 
with the ability to incorporate and 
adapt to new information to ensure 
completion of the task4,7.
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How nurses can create 
shared mental models 
Creating a shared mental model 
requires cognitive skills, including 
decision-making and situational 
awareness, and interpersonal skills, 
like communication and leadership, 
which are all non-technical skills 
frequently employed by perioperative 
nurses. Academic literature provides 
multiple examples of how the 
application of non-technical skills 
to create a shared mental model 
promotes better outcomes for 
surgical patients8–11,12. 

Communication is the foundation

Communication is an essential 
element for any endeavour where 
teamwork is required. Good 
communication between members 
of the interdisciplinary team in the 
operating room (OR) correlates with 
improved task processes, motivation 
and team performance13,14. Conversely, 
poor communication increases the 
chances of critical incidents and 
lengths of stay after surgery along 
with decreasing patient outcomes and 
job satisfaction in nursing staff6,13,14.

Communication in the OR can 
start at the beginning of the day 
with something as simple as 
interdisciplinary team members 
introducing themselves to other team 
members to create a dialogue6,15. 
When all the interdisciplinary 
team are present, time can then 
be allocated to what is sometimes 
referred to as pre-briefing, 
for members to discuss their 
expectations of how the surgical list 
may unfold16. Perioperative nurses 
are an essential part of generating 
this discussion as they have 
been found to favour plans being 
established and verbalised more 
than surgeons11. 

Topics addressed during the 
pre-briefing can include the 
required surgical equipment and 
instrumentation, patient positioning 
and procedure lengths16. This also 
provides opportunities for interactive 
communication, feedback and 
identification of any operational 
issues important for maintaining 
patient safety17. This discussion 
establishes a mental model that 
is shared by the team even when 
members are unfamiliar with each 
other, and this facilitates higher 
work skills performance and better 
anticipation of other team member’s 
needs4,18. In OR environments where 
there are time constraints, heavy 
clinical workloads and transient 
staff the creation of a shared mental 
model becomes even more critical19.

A lack of communication that is often 
seen in the absence of a shared 
mental model has been identified 
as one of the greatest risks posed 
to surgical patients20. This raises 
concern as one research study 
indicated that while nurses widely 
advocated for pre-briefings sessions, 
such sessions only occurred in 12 per 
cent of observed surgical lists8.

Utilising the WHO checklist

The shared mental model once 
created is then adapted or 
enhanced by the communication 
generated from utilising the WHO 
surgical patient safety checklist 
at the start of each procedure12. 
This standardised checklist has 
contributed to significantly reducing 
patient morbidity and mortality 
in the OR16. While a particular 
study found properly performed 
checklists directly correlate with 
higher non-technical skills in the 
interdisciplinary team, it also 
found that only 21 per cent of the 
1261 checklists analysed were fully 
completed21.

Communication drives situational 
awareness

The amount of communication 
directly relates to the amount 
of situational awareness in the 
OR22. Situational awareness is a 
dynamic alertness developed and 
maintained through gathering 
and transferring information, 
monitoring the environment and 
anticipating potential outcomes9. 
Good communication and 
situational awareness optimise 
task management of the team. Task 
management includes planning, 
preparing and prioritising of 
essential tasks while also allowing 
the execution of simultaneous tasks 
if required9,10.

All these non-technical skills 
working together form a functional 
shared mental model template 
which perioperative nurses can use 
to incorporate any intra-operative 
events and findings and adapt their 
practice accordingly10. Adopting 
specific communication techniques 
like ‘thinking aloud’, closed-loop 
communication and graded assertion 
complements their established 
shared mental model and improves 
clinical management7. Also, nurses 
recognising emotional states of 
interdisciplinary team members, 
including their own emotional state, 
allows them to control the tone and 
direction of communication which 
helps defuse stressful situations and 
avoid unnecessary conflict19.

A shared mental model also has 
the ability to create an upward 
spiral as good communication, 
situational awareness and task 
management creates higher quality 
communication, which increases 
situational awareness and further 
optimises task management in 
the interdisciplinary team9,10. 
This also helps create a more 
dynamic coordination between the 
interdisciplinary team that optimises 
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their ability to respond in situations 
where unexpected or critical changes 
occur during surgery13,23. 

A shared mental model continues 
even after the dressings have been 
applied as post-operational debriefs 
provide another opportunity to 
enhance the shared mental model 
through constructive communication 
about errors, misunderstandings 
and deviations in the surgical plan 
that have occurred4. This encourages 
a learning culture that involves 
reflection and revision and, along 
with using a pre-briefing, has been 
shown to contribute to halving the 
risks of complications in patients 
undergoing surgery13,16.

Challenges to creating 
shared mental models
Traditional hierarchical culture

While virtually all modern health 
care is delivered by interdisciplinary 
teams, OR teams still suffer from a 
conventional modelling which uses 
a multidisciplinary approach7. This 
approach operates in a hierarchy 
where one-way communication can 
negatively influence interactions 
and information exchange as less 
powerful members, predominantly 
nurses, become reluctant to 
question actions or encourage team 
conversations because of the possible 
reprisals from more senior staff or 
medical colleagues11,22. This hierarchy 
threatens patient safety as it stunts 
communication, limits situational 
awareness and increases the potential 
for critical errors to occur10,22.

Communication: nurses vs doctors

Multiple studies address the 
differences in the content, structure 
and priorities between the way 
nurses and doctors communicate7,24. 
Generally nurses are taught to 
communicate in broader narratives 
whereas doctors are trained to 
be succinct and to move quickly 

to the root of the situation20. 
These fundamental differences 
in communication styles have 
been identified as impediments to 
cohesiveness in interdisciplinary 
teams and are associated causes 
of failures in interdisciplinary 
communication24.

Health care becoming increasingly 
transient

The interdisciplinary team in the 
modern OR has become increasingly 
transient13,25,26. Junior doctors 
regularly rotate through health care 
facilities, increased numbers of 
health care professionals now come 
from different cultural and training 
backgrounds and there is a growing 
reliance on nursing casual labour 
pools26. Limited English vocabularies 
and unfamiliarity with work cultures, 
social norms and hospital processes 
can hamper effective communication 
and teamwork in the OR25.

The existence of these challenges 
highlights the reason that shared 
mental models are needed to 
help promote communication in 
interdisciplinary teams. Changes 
in higher education and workplace 
training in communication in 
interdisciplinary health care and 
the processes that promote this are 
systematic requirements needed to 
overcome these challenges. While 
these changes are beyond the 
influence of the majority of individual 
perioperative nurses, individual 
nurses can begin to personally 
apply and promote the concept of 
a shared mental model to change 
the organisational culture in their 
workplace.

Conclusion
Shared mental models have 
been adapted to ORs to help 
improve interdisciplinary team 
communication and patient 
outcomes. Good communication 
creates situational awareness which 

in turn optimises task management. 
Many challenges exist to the 
application of shared mental models 
in the OR and there is no one 
particular solution that will overcome 
them all. Education and training 
programs for interdisciplinary 
communication have strong support 
in academic literature but in practice 
this change will occur over the long 
term. Nurses’ integral role in the 
interdisciplinary team puts them 
in a prime position to use a shared 
mental model to influence their OR’s 
current organisational culture. While 
the challenges to implementation are 
great, the benefits of implementation 
are greater.

Funding or financial interest 
disclosure 
The author has no funding of 
financial interests to disclose.

Acknowledgments
This work was submitted to the 
University of Tasmania as a partial 
requirement in master’s degree 
subject CNA803. The author would 
like to acknowledge Dr Paula Foran, 
unit co-ordinator and tutor, for her 
encouragement and direction in 
writing this discussion piece.

References
1.	 Weiser TG, Haynes AB, Molina G, Lipsitz 

SR, Esquivel MM, Uribe-Leitz T et al. Size 
and distribution of the global volume of 
surgery in 2012. Bull World Health Organ 
2016;94(3):201–9. doi:10.2471/BLT.15.159293.

2.	 World Health Organization (WHO). Safe 
Surgery: Why safe surgery is important 
[Internet]. Geneva: WHO; 2019. Available 
from: www.who.int/patientsafety/
safesurgery/en.

3.	 Joint Commission on Accreditation of 
Healthcare Organizations (JCAHO). Sentinel 
event data root causes by event type 2004 – 
June 2013 [Internet]. Washington: JCAHO; 
2014. Available from: www.medleague.com/
wp-content/uploads/2013/11/Root_Causes_
by_Event_Type_2004-2Q2013.pdf.



www.manaraa.com
Journal of Perioperative Nursing  Volume 32 Number 3  Spring 2019  acorn.org.au36

4.	 McComb S, Simpson V. The concept 
of shared mental models in 
healthcare collaboration. J Adv Nurs 
2014;70(7):1479–1488.

5.	 Salas E, Shuffler ML, Thayer AL, Bedwell WL, 
Lazzara EH. Understanding and improving 
teamwork in organizations: A scientifically 
based practical guide. Hum Resour Manage 
2015;54(4):599–622. doi:10.1002/hrm.21628.

6.	 Rosen MA, DiazGranados D, Dietz AS, 
Benishek LE, Thompson D, Pronovost PJ et 
al. Teamwork in healthcare: Key discoveries 
enabling safer, high-quality care. Am Psychol 
2018;73(4):433–450. doi:10.1037/amp0000298.

7.	 Weller J, Boyd M, Cumin D. Teams, tribes 
and patient safety: Overcoming barriers to 
effective teamwork in healthcare. Postgrad 
Med J 2014;89(1061):149–154.

8.	 Gillespie BM, Chaboyer W, Fairweather N. 
Interruptions and miscommunications in 
surgery: An observational study. AORN J 
2012;95(5):576–590. 

9.	 Siu J, Maran N, Paterson-Brown S. 
Observation of behavioural markers of 
non-technical skills in the operating room 
and their relationship to intra-operative 
incidents. Surgeon 2016;14(3):119–128.

10.	Bogdanovic J, Perry J, Guggenheim M, Manser 
T. Adaptive coordination in surgical teams: 
An interview study. BMC Health Serv Res 
2015;15(1):1–12. 

11.	 Prati G, Pietrantoni L. Attitudes to 
teamwork and safety among Italian 
surgeons and operating room nurses. Work 
2014;49(4):669–677.

12.	 Erestam S, Haglind E, Bock D, Andersson 
AE, Angenete E. Changes in safety climate 
and teamwork in the operating room after 
implementation of a revised WHO checklist: 
A prospective interventional study. Patient 
Saf Surg 2017;11:1–10.

13.	Polis S, Higgs M, Manning V, Netto G, 
Fernandez R. Factors contributing to nursing 
team work in an acute care tertiary hospital. 
Collegian 2017;24(1):19–25.

14.	Eskola S, Roos M, McCormack B, Slater P, 
Hahtela N, Suominen T. Workplace culture 
among operating room nurses. J Nurs 
Manage 2016;24(6):725–734. doi:10.1111/
jonm.12376.

15.	Gillespie BM, Withers TK, Lavin J, Gardiner 
T, Marshall AP. Factors that drive team 
participation in surgical safety checks: 
A prospective study. Patient Saf Surg 
2016;20(10):1–9. doi:10.1186/s13037-
015-0090-5.

16.	Jain AL, Jones KC, Simon J, Patterson MD. 
The impact of a daily pre-operative surgical 
huddle on interruptions, delays, and 
surgeon satisfaction in an orthopaedic 
operating room: A prospective study. Patient 
Saf Surg 2015;9(1):1–8. doi: 10.1186/s13037-
015-0057-6.

17.	 Gillespie BM, Steel C, Kang E, Harbeck E, 
Nikolic K, Fairweather N, et al. Evaluation 
of a brief team training intervention 
in surgery: A mixed-methods study. 
AORN J 2017;106(6):513–522. doi:10.1016/j.
aorn.2017.09.013.

18.	Sexton K, Johnson A, Gotsch A, Hussein AA, 
Cavuoto L, Guru KA. Anticipation, teamwork 
and cognitive load: Chasing efficiency 
during robot-assisted surgery. BMJ Qual Saf 
2018;27(2):148–154.

19.	McClelland, G. Factors that affect scrub 
practitioner non-technical skills: A literature 
review. J Periop Pract 2018;28(4):75–82. 
doi:10.1177/1750458918762315.

20.	O’Connor P, O’Dea A, Lydon S, Ofiah G, Scott 
J, Flannery A et al. A mixed-methods study 
of the causes and impact of poor teamwork 
between junior doctors and nurses. Int J 
Qual Health Care 2016;28(3):339–345.

21.	 Robertson ER, Hadi M, Morgan LJ, Pickering 
SP, Collins G, New S et al. Oxford NOTECHS II: 
A modified theatre team non-technical skills 
scoring system. PLoS ONE 2014;9(3):e90320. 
doi:10.1371/journal.pone.0090320.

22.	Bleakley A, Allard J, Hobbs A. Achieving 
ensemble: Communication in orthopaedic 
surgical teams and the development of 
situation awareness – an observational 
study using live videotaped examples. J Adv 
Health Sci Edu 2014;18(1):33–56.

23.	Kang E, Massey D, Gillespie BM. Factors 
that influence the non-technical skills 
performance of scrub nurses: A prospective 
study. J Adv Nurs 2015;71(12):2846–2857.

24.	Gillespie BM, Harbeck E, Kang E, Steel C, 
Fairweather N, Chaboyer W. Changes in 
surgical team performance and safety 
climate attitudes following expansion of 
perioperative services: A repeated-measures 
study. Aust Health Rev 2018;42(6):703–708.

25.	Clayton J, Isaacs AN, Ellender I. Perioperative 
nurses’ experiences of communication in a 
multicultural operating theatre: A qualitative 
study. Int J Nurs Stud 2016;54:7–15. 
doi10.1016/j.ijnurstu.2014.02.014.

26.	Bezemer J, Korkiakangas T, Weldon S, 
Kress G, Kneebone R. Unsettled teamwork: 
Communication and learning in the 
operating theatres of an urban hospital. 
J Adv Nurs 2016;72(2):361–372. doi:10.1111/
jan.12835.


	Creating and applying shared mental models in the operating room
	Recommended Citation

	Creating and applying shared mental models in the operating room

