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Welcome to our session



A note on the presentation



Article

Supporting the Quadruple Aim Using 
Simulation and Human Factors During 
COVID-19 Care
Ambrose H. Wong, MD, MSEd1, Rami A. Ahmed, DO, MHPE2, Jessica M. Ray, PhD1,  
Humera Khan, MD3, Patrick G. Hughes, DO, MEHP4, Christopher Eric McCoy, MD, 
MPH5, Marc A. Auerbach, MD, MSci6,7, and Paul Barach, MD, MPH8,9

Abstract
The health care sector has made radical changes to hospital operations and care delivery in response to the coronavirus 
disease (COVID-19) pandemic. This article examines pragmatic applications of simulation and human factors to support 
the Quadruple Aim of health system performance during the COVID-19 era. First, patient safety is enhanced through 
development and testing of new technologies, equipment, and protocols using laboratory-based and in situ simulation. 
Second, population health is strengthened through virtual platforms that deliver telehealth and remote simulation that 
ensure readiness for personnel to deploy to new clinical units. Third, prevention of lost revenue occurs through usability 
testing of equipment and computer-based simulations to predict system performance and resilience. Finally, simulation 
supports health worker wellness and satisfaction by identifying optimal work conditions that maximize productivity while 
protecting staff through preparedness training. Leveraging simulation and human factors will support a resilient and 
sustainable response to the pandemic in a transformed health care landscape.
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Introduction

Coronavirus disease 2019 (COVID-19) has uniquely 
stressed health care systems, policy makers, and 

health care workers throughout the world as they 
face the worst health and economic crises of our life-
times. Administrators are rapidly navigating their 
institutions through uncertain times, providing lead-
ership and strategic plans to manage numerous evolv-
ing systems threats. Many of these plans run counter 
to the accepted mantra in modern times, including 
intentional cancelations of profitable elective proce-
dures and layoffs or furloughs of dedicated medical 
staff during the pandemic.1

The Triple Aim of health system reform addresses 
ongoing and future challenges faced by the health care 
sector,2 with recent calls for expansion to a Quadruple 
Aim3 to include considerations and protection for 
staff. These 4 interdependent goals consist of (1) 
enhancing patient experience and safety, (2) improving 
population health, (3) reducing costs and preventing 
loss of revenue, and (4) improving wellness and satis-
faction of health care workers. The fourth Aim incor-
porates the increasing understanding that excellent 
health care is not possible without a physically and 
psychologically safe and healthy workforce. COVID-
19 has created unique threats and unanswered chal-
lenges to each element of the Quadruple Aim (Table 1).

Human factors4 is a scientific discipline that 
addresses the complex interwoven variables that 
affect health care workers’ ability to deliver safe, 
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The Quadruple Aim



Why do we do this



• Concerns about the Trust’s response to its high mortality rates and number of ‘never 
events’, high mortality rates were around 10% higher than average .

• “Deep seated toxic culture’, Bullying,
• Serious failings in leadership --defensive and dysfunctional management"
• Staff dis-engagement, departing, ”Corrosively affecting morale”, “ atmosphere of fear"
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Strengths and limitations of this study

 Ź This is the "rst study, to our knowledge, combining 
profession- speci"c work place survey data with pa-
tient mortality data correlated with the hospital ward 
levels.

 Ź This study is strengthened by the use of ward- 
speci"c level data as hospital data can mask inter-
ward differences.

 Ź A case- mix adjustment model was developed for 
the comparison between hospital wards but not for 
the disease severity, thus it is hard to distinguish 
between patients who might die from the severity 
of their illness and less severe cases, for whom the 
lack of high- quality care ultimately may have re-
duced their chances of survival.

 Ź Although the study included hospitals provid-
ing healthcare services to more than half of the 
Norwegian population, the number of wards is 
too small to allow the use of complex multivariate 
analyses.

ABSTRACT
Objective This study examines the association between 
profession- speci"c work environments and the 7- day 
mortality of patients admitted to these units with acute 
myocardial infarction (AMI), stroke and hip fracture.
Design A cross- sectional study combining patient 
mortality data extracted from the South- Eastern Norway 
Health Region, and the work environment scores at the 
hospital ward levels. A case- mix adjustment model was 
developed for the comparison between hospital wards.
Setting Fifty- six patient wards in 20 hospitals 
administered by the South- Eastern Norway Regional 
Health Authority.
Participants In total, 46 026 patients admitted to 
hospitals with AMI, stroke and hip fracture, and supported 
by 8800 survey responses from physicians, nurses and 
managers over a 3- year period (2010–2012).
Primary and secondary outcome measures The 
primary outcome measures were the associations between 
the relative mortality rate for patients admitted with AMI, 
stroke and hip fractures and the profession- speci"c (ie, 
nurses, physicians, middle managers) mean scores on the 
19 organisational factors in a validated cross sectional, 
staff survey conducted annually in Norway. The secondary 
outcome measures were the mean scores with SD on the 
organisational factors in the staff survey reported by each 
profession.
Results The Nurse workload (beta 0.019 (95% CI0.009–
0.028)) and middle manager engagement (beta 0.024 
(95% CI0.010–0.037)) levels were associated with a 
case- mix adjusted 7- day patient mortality rates. There 
was no signi"cant association between physician work 
environment scores and patient mortality rates.
Conclusion 7- day mortality rates in hospital wards 
were negatively correlated with the nurse workload and 
manager engagement levels. A deeper understanding of 
the relationships between patient outcomes, organisational 
structure and their underlying cultural barriers is needed 
because they may provide a better understanding of the 
harm and death risks for patients due to organisational 
characteristics.

INTRODUCTION
Hospitals are complex social–cultural organ-
isations defined by their complexity of oper-
ations, uncertainty and interdependency.1 A 
strong linkage between the organisation of 

care and patient outcomes has been found in 
several studies.2 3 Complex organisations rely 
on authentic inputs and interactions while 
they deliver an array of clinical services. In 
these settings, it can be hard to determine 
the proximal causes of an adverse patient 
event such as a cardiac arrest or a medi-
cation error.4 5 Numerous initiatives have 
been promoted to enhance the quality of 
the patient’s journey when in hospital, and 
yet at least one in ten patients still experi-
ences adverse events.6 High- reliability organ-
isational theory posits that organisational 
features including psychological safety,7 
leadership involvement,8 team based care,9 
trusting support10 and a relentless culture of 
quality measurement are needed to sustain 
reliable improvements in care.11

The impact of organisational culture on 
quality, reporting of data and safety in non- 
medical organisations is well documented.12–15 
Monitoring staff perceptions of their work 
environment and their organisational culture 
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Abstract

Background

Occupational worker wellness and safety climate are key determinants of healthcare organi-

zations’ ability to reduce medical harm to patients while supporting their employees. We

designed a longitudinal study to evaluate the association between work environment char-

acteristics and the patient safety climate in hospital units.

Methods

Primary data were collected from Norwegian hospital staff from 970 clinical units in all 21

hospitals of the South-Eastern Norway Health Region using the validated Norwegian Work

Environment Survey and the Norwegian version of the Safety Attitudes Questionnaire.

Responses from 91,225 surveys were collected over a three year period. We calculated the

factor mean score and a binary outcome to measure study outcomes. The relationship

between the hospital unit characteristics and the observed changes in the safety climate

was analyzed by linear and logistic regression models.

Results

A work environment conducive to safe incident reporting, innovation, and teamwork was

found to be significant for positive changes in the safety climate. In addition, a work environ-

ment supportive of patient needs and staff commitment to their workplace was significant for

maintaining a mature safety climate over time.
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The Impact of Psychological Danger on Patient Safety



Now it is your turn



Human factors



Human Factors and Social Technical Systems

Figure 1.
SEIPS 2.0 model.

Holden et al. Page 23

Ergonomics. Author manuscript; available in PMC 2014 November 01.

N
IH

-P
A

 A
u
th

o
r M

a
n

u
scrip

t
N

IH
-P

A
 A

u
th

o
r M

a
n

u
scrip

t
N

IH
-P

A
 A

u
th

o
r M

a
n

u
scrip

t



How do the workplace support staff recruitment and retention?



Whole Person Approach

Meesun V, Gatt S., Barach, P., Van Zundert A. Occupational Wellbeing, Resilience, Burnout and Job Satisfaction of Surgical Teams. Handbook of 
Perioperative and Procedural Patient Safety (Elsevier), Editors: Juan A. Sanchez, and Robert S.D. Higgins, MD, 2023, ISBN13 9780323661799.



What would you invest in?



Organizational culture
• Culture is “the way we do 

things around here” – shared 
values and beliefs that
interact with a system’s 
structure to produce 
behavioural norms.

• “Hidden Curriculum” – normal 
day to day practice in your 
work unit that often 
undermines formal education 
and organization policies
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Psychological safety and learning behavior in work teams
Amy Edmondson
Administrative Science Quarterly; Jun 1999; 44, 2; ABI/INFORM Global
pg. 350

Feb l 2019



What did we learn today?



Safety Management System-
A Framework for Measuring and Monitoring safety and quality

* Health Foundation



What will you do differently when you are back?



ASSESSING  ORGANIZATIONAL READINESS FOR CHANGE
Why Implementation Efforts Fail

• Lack of urgency (complacency)
• Fail to create a powerful coalition
• Failure to create a compelling vision
• Competing visions (money vs safety; frontline vs 

leadership)
• Failure to communicate the vision clearly
• Failure to remove obstacles
• Failure to achieve early wins
• Declaring victory too soon
• Failure to anchor change in the culture



Thanks for listening, stay in touch!

Questions?
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