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EXECUTIVESUMMARY

This report discusses existing and emergent risks across operating functions of a hospital in preparing for and responding to a pandemic flu
crisis, and deep-dive into key functional business area as well asclinical frontline departments . While the practices are diverse and apply to
different business areasand departments of healthcare providers, common patterns have appeared as emergent themes that may inspire
insights when preparing a robust response to a flu pandemic. Sixemergent principles may inspire readers to reflect on their own contexts :

a. Invest in redundancy to ensure sufficient resources. While redundancy connotates obsoletion and dispensability, the COVID-19 pandemic has
shown that most healthcare institutions are severely under -prepared. Many hospitals operate with very short cash cycles and limited spike
scenarios, and do not invest heavily in stockpiling protective gear, hospitals beds, or medical devices. Public hospitals have a particular role
to invest ahead of need in a national stockpile of essential resources; crosstrain and drill healthcare professionals on emergency
preparedness scenarios regularly, nurture a cultural well of teamwork, trust, and mutual support; prepare an auxiliary multidisciplinary
workforce (especially in respiratory therapy); develop capabilities to rapidly build or re-deploy adaptive infrastructure for cris es;and provide
for adequate fever rooms in Emergency departments and critical care units. Given the interconnectedness of our world, the ability to operate
at half capacity during normal times saves lives in pandemigs.

b. Reduce spread with rapid operational and clinical decisions. With COVID-19 cases doublingevery few days globally, delayed responses and
actions can have fatal consequences. For this reason, healthcare institutions and government agencies are collaboratingclosely to streamline
extensive processes and improve bureaucratic agility. Special budgets and healthcare bills such as on telemedicinavere passed in a matter
of days in the United States to enable safer treatment. Emergency departments were restructure d to allow pre -screening and temperature
taking before patients enter the hospital. South Korea issued licenses to private companies to produce COVID-19 testing kits almost
immediately after Daegu reported an outbreak, and within weeks, the country had eno ugh testing capacity for hundreds of thousands of
people. The swiftness of action, especially at the onset of outbreaks, is a key determinant of controlling infection rates. This not only required
urgent-use approval, but also capabilities to develop rapid lateral flow immunoassay and rapid point-of-care molecular assay tests.
Behavioural tactics such as humancentric signage and scent cues, retraining, and emotive storytelling are found to help implement decisions
effectively .

c. Optimise trade -offs by structuring frontline decision-making. Few healthcare institutions in modern history have seen a medical crisis asevere
asthe one brought about by COVID-19. Many business continuity plans have not prepared sufficiently for extreme and prolonged stresses on
operations. In this time of extreme resource limitation s+ of healthcare workers, of medical supplies, of hospital bed space+ facing immensely
high demand, many hospitals have resorted to a rule of thumb to act according to the greatest good for the community. Even with rolling
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forecasts for more accurate planning, some hospitals are establishing structured decision parameters and ethical measuresto decide who
receivestreatment, who can be intubated, who should be put on a ventilator, based on a range of factors such as health level s, survivability,
age, or societal implications. Data-driven choice architecture and tools for different hospital capacity scenarios help reduce any guilt that
frontline healthcare workers may experience when making difficult decisions, and facilitate efficient decision-making.

d. Automate higher quality care and communications with techno logy. Hospitals are using technology to control infections, improve
communications, and offer higher standards of care. Sensors help monitor hospital hygiene levels in hospital, mobile applications help in
contact tracing, and tablets help to limit contact between patients and healthcare workers. Incidence management systems help coordinate
staff expertise even when departments are overloaded, chatbots offer rapid response to pa tient questions, and social media helps
disseminate information at scale. Automatic prompts are built into electronic medical record s for accurate case definitions, data is
crowdsourced to help with early epidemiological analy sis, and computerized ventilator weaning systems help to reduce lung damage.

e. Adjust risk tolerance when allocating physical and human resources.While healthcare institutions may traditionally have lower risk tolerance
due to the sensitive and precarious nature of medical work, crises demand that hospitals adapt their risk appetites. To boost the emergency
clinical workforce, governments are adjusting credentialing criteria for foreign doctors or retired healthcare workers, and allow ing medical
students to graduate earlier. Surgeons or psychiatrists assumethe role of primary healthcare providers, with refresher training and Job Action
Sheets for key procedures. Hospitals have expanded their list of qualifiable suppliers by adopting stan dards from hospitals in other countries,
to source more widely for protective equipment. While questions on safety may arise, hospitals are prepared to exercise management
discretion on existing protocols or when diverting resources from non -critical funct ions, againstweighing the greater risk of mass infection
and high fatality rates.

f. Ignite fresh solutions by unleashing ground -up innovation. In times of crisis, the most effective solutions often come from the frontline, such
as establishing remote test ing sites; adapting smoking areas as isolation wards; applying UV-ight or hydrogen peroxide to decontaminate
used face masks using household materials as makeshift PPE in times of emergency or converting a single ventilator into ten. Similarly,
actionable strategies in staff deployment, coordination, and vendor relationships come not from peer -reviewed journals or government
directives, but from actual practices that shown immediate effectivenes s, such as doctors destressing with five-minute yoga stretch breaks or
administrators securing nearby accommodation for healthcare workers. Organic, spontaneous innovation augments well-established
standard operating procedures and practice manuals. Openlycommunicating with, trusting, empowering, and supporting various actors on
the ground *including community influencers +with a culture of psychological, legal, and physicalsafety is crucial for innovation to sustain.

It is our aspiration that this library of knowledge will encourage healthcare sector practitioners to re-contextualize and invent their own methods
to reduce risks, build professional, socioemotional , and clinical strength, and develop resilience for an uncertain future .
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INTRODUCTION

. BACKGROUND

In late December 2019, the novel coronavirus disease (COVIB19), caused by severe acute respiratory syndrome coronavirus 2 (SARE0V-2) broke
out in Wuhan, China’. The disease quicklycaught the world -s attention due to its rapid spread, and by 30th January 2020, the World Health
Organization (WHO) declared a COVIB19 a Public Health Emergency of International Concerr?. On 11th March 2020, WHO declared COVIBL9
a pandemic?3

According to Singapore- #inistry of Health (MOH), a pandemic is an epidemic of an infectious disease that has spread through human
populations across geographical regions globally*. This is caused mainly due to limited immunity against emerging pathogens. The transmissibility
and virulence of SARSCoV-2 have caused great threat to public health, healthcare operations, as well asto society and the economy at large. As
of 3 April 2020, the virus continues to spread globally, and acure or vaccine has yet to be found.

After the outbreak of the severe acute respiratory syndrome coronavirus (SARSCoV) in 2004, Singapore has put in place nationwide measures
to handle future epidemics and pandemics. Amongst these efforts include the development of the Disease Outbreak Respo nse System Condition
(DORSCON)the redevelopment of the National Centre for Infectious Disease (NCID), as well as the nationwide readiness and response plan for
acute respiratory diseases, spearheaded by MOH. The plan includes a range of key principlego ensure international resilience, including
surveillance, management of suspect cases visitor controls and temperature screening, isolation and discharge of cases, handling of deceased
persons, border control measures, contact tracing and quarantine, social distancing, medical treatment, pandemic vaccine, communications, and
infection control in non -healthcare settings.

! Naming the coronavirus disease (COVIBL9) and the virus that causes it. World Health Organization (WHO).Retrieved from https://www.who.int/emergencies/diseases/novel -coronavirus-
2019/technical -guidance/naming-the -coronavirus-disease-(covid-2019)-and-the -virus-that -causesit

2 Statement on the second meeting of the International Health Regulations (2005) Emergency Committee regarding the outbreak of novel coronavirus (2019-nCoV).World Health

Organization (WHO). Retrieved from https://www.who.int/news -room/detail/30 -01-2020-statement -on-the -second-meeting -of -the -international -health -regulations -(2005)-emergency-committee -
regarding -the -outbreak -of -novel-coronavirus-(2019-ncov)

3 WHO Director-General's opening remarks at the media briefing on COVID-19. World Health Organization (WHO). (Press release). 11 March 2020Retrieved from
https://www.who.int/dg/speeches/detail/who  -director -general-s-opening-remarks-at-the -media-briefing -on-covid-19---11-march-2020

4 MOH pandemic readiness and response plan for influenza and other acute respiratory diseases (Revised April 2014). Ministry oHealth. Retrieved from
https://www.moh.gov.sg/docs/librariesprovider5/diseases -updates/interim -pandemic-plan-public-ver-_april-2014.pdf
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II.  OBJECTIVE

This study scouts for noteworthy international practices in business and operational continuity among healthcare providers, in response to novel
acute respiratory infections with pandemic potential (e.g. influenza or SARS).

The objective of this report is to outline divergent and interesting practices among different healthcare institutions globally, in efforts to inspire
practitioners to widen their perspectives on different possible approaches to pandemic response. The stud y focuses on business and operational
readiness and response planning, although the practices outlined may have clinical implications.

The authors have made every effort to ensure that the information in this report was correct at press time, but it should be noted that we are
not in a position to assess if the approaches described are a best practice norare we advocating for any particular approach. The information
provided in this report is designed to provide helpful information on the subjects discus sed. The benefits brought about by business continuity
planning are only as robust as the creativity used in the scenarios and planning assumptions.The current situation around COVID-19 continues
to evolve rapidly each day, and new developments may occur that invalidate a particular practice.

We therefore do not assume and hereby disclaim any and all liability to any party for any loss, damage, or disruption causedby errors or omissions,
whether such errors or omissions result from negligence, accident, or any other cause. The information in this report is meant to supplement,
not replace the expertise of clinicians. Hospitals administrators reading this should first consult their faculty and the healthcare community
before making their own decisions on practices suitable to their own context. Recognizing the urgent need for scientific research and data on
COVID19, this publication is openly released under a Creative Commons licenseto facilitate dissemination of reliable, practical information for
the public good.
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I1l. METHODOLOGY

CLINICAL DEPARTMENTS

1. Hospital 2.Emergency . 4.Intensive
clinic Department 3. Isolation Ward Care Unit

Infected
person’s
Journey

5.HospitalLabs

6. Epidemiology
Department

Figure 1. Potential user journey of an infected patient and related departments

To ensure a thorough understanding of the processes involved in fighting the pandemic, w e follow the patient journey (Fig. 1) and delve into the
risks and interesting practices of six clinical departments in a hospital setting: Hospital Clinics, Emergency Department, Ilation Ward, Intensive
Care Unit, Hospital Labs, and Epidemiology Department. Sections under clinical departments are highlighted in blue.

We start by detailing the department workflow, to ensure that the risk identification process is comprehensive, followed by a summary of key
risks, and a library of practices and resources in response to each risk identified.

We developed a framework to systematically examine the nature of risks that might be of particular importance to public healthcare providers
during a pandemic. This risk framework (Fig. 2) categorises the types of risk experienced by a healthcare provider into three areas: Service
Excellence, Operational Resilience, and External Impact. Within each of these areas, specific riskaere identified based on how significant they
were in affecting the continuity and resilience of a hospital.
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HOSPITALCONTINUITY RISKFRAMEWORK

SERVICE EXCELLENCE OPERATIONAL RESILIENCE EXTERNALIMPACT

High potential for error

Due to e.g. Mishandling of medicalequipment,
inaccurate medicalprocedures

High potential for infection
Due to e.g. Medical procedures with high infection
transmission rate, hot spots with infectedpatients

High risk of Fatality

Due to e.g. Lack of ventilators for patients in ICU,
limited drugs for patient

Long length of stay in medical
fFacilities

Due to e.g. Ineffective triage of patients, delayed
discharge process

High risk to financial sustainability
Due to e.g. Increasing cost due to more complicated
procedures, falling revenue from elective surgeries

High impact on staff morale
Due to e.g. Limited recognition, long working hours,
fear of contracting illness

High risk of manpowershortage
Due to e.g. Manpower-intensive tasks, staff
quitting/falling ill

High risk of supply shortage
Due to e.g. Disruption in supply chain of masks, high
usage of ventilators

Highly time-intensive process
Due to e.g. Bureaucraticprocesses, less advanced
testing procedures

Figure 2. Hospital Continuity Risk Framework

High risk of internal/external

miscommunication
Due to e.g. Incomplete information, wrongly-
worded message

High risk of mass panic
Due to e.g. Spread of rumors, mishandling of
sensitive issues

High risk of secondary impacts
Due to e.g. Psychological impactand trauma on
doctors and patients

High risk to public reputation
Due to e.g. Malpractice by doctors, ethical medical
Issues

High risk of legal repercussions
Due to e.g. Potential of lawsuit, legal settlement
cost

For every functional business area and clinical department of a hospital, we used th e risk framework to identify all risks associated with that
particular department during a pandemic. As each functional business area or clinical department has its own workflow and key functions, we
were able to sieve out a risk £ or sometimes more than one + associated with various parts of the workflow and key functions of these
departments. These identified risks then informed us of where we could dive deeper into searching for interesting and divergent practices
around the world that have been able to mitigate that risk.
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The research conducted for this study spanned approximately four weeks, and was conducted in the months of March and April 2020. During
this time, we conducted an extensive literature review of journal articles, media sources, hospital protocols, international guidelines, social media
updates, and books in effort sto understand the wide range of different , interesting strategies that have been employed globally in handling
influenza pandemics.

Additionally, we also had the privilege of speaking to several international medical experts in epidemiology, infectious disease, and frontline
hospital operations to obtain key insights on pandemic response around the world. We would like to expressour heartfelt appreciation to these
individuals for spending time with us to verify on-the-ground practices and to share live insights on hospital pandemic response not recorded
elsewhere. We are particularly grateful to :

1 Professor Arnold S. Monto, MD, Department of Epidemiology, University of Michigan School of Public Health

1 Professor Davidson H. Hamer, MD, National Emerging Infectious Disease LatBoston University School of Medicine and Center for Global
Health & Development, Boston University School of Public Health

9 Dr Eric PerakslisDuke University and Harvard Medical School

1 Associate Professor Dr Nahid Bhadelia, MD, MA, National Emergingnfectious Disease Lab,Boston University School of Medicine and
Special Pathogens Unit, Boston Medical Center
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GUIDE TO USING THIS DOCUMENT

GENERAL REPORT STRUCTURE

This report aggregates a range of key risks and accompanying approaches fromofficial standards recommended by international organizations,

existing practices of renowned hospitals, as well as interesting insights and approaches discussed, implemented, and recommerded by
healthcare thought leaders. As situations differ across institutions and borders in their norms, protocols, availability of resources, and social-
economic circumstances, the practices identified in this document are not intended as prescriptive directives, but as a practical playbook of
distinct possibilities for or ganizations and practitioners to choose from and adapt to their own contexts and risks.

Thisreport consists of four main sections.
Section 1 contains general sectoral responses to the pandemic, and how various sectors and industries play crucial role in times of crsis.

Section 2 details interesting practices in handling risks present in six key hospital function al business areas Logistics, Human Resources,
Operations, Legal, Communications, and Finance These sctions are denoted in green.

Section 3 follows the patient journey (Fig. 1) and delves into the risks and interesting practices of six clinical departments in a hospital setting:
Hospital Clinics, Emergency Department, Isolation Ward, Intensive Care Unit, Hospital Labs, and Epidemiology Department. Sedbns addressing
operating practices across thesehospital clinical departments are denoted in blue.

Section 4includes a collection of ongoing practices that Singapore has implemented in response to the COVID-19 pandemic.

It is our intent to make this document as comprehensive as possible, so itwill be of service to different audience s. For example, hospital
operations managers may find Section 2 more relevant, while healthcare practitioners may find Section 3 especially applicable to their respective
departments. At the start of every section there is a summary of all the practices detailed. It is recommended that readers start here, either
proceeding chronologically or clicking on a hyperlink to see details of a particular practice of interest .

The practices more suited as immediate responses to crisis or emergency situations are labelled as —-Sur ge Cawhidecthosey St age
recommended for future planning are labelledas - Pr eparedness Stage. -

LOGISTICS HUMAN OPERATIONS  COMMUNICATIONS LEGAL FINANCE HOSPITAL CLINICS ~ EMERGENCY = o) arjionwarr  NTENSIVE CARI

RESOURCES DEPARTMENT UNIT HOSPITAL LAB EPIDEMIOLOGY



12

NAVIGATING THE DOCUMENT
Use the table of contents to easily navigate to a relevant section.
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