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ABSTRACT
Objective To identify theoretical and technical aspects 
regarding treatment, prevention of spread and protection 
of staff to inform the development of a comprehensive 
training curriculum on COVID-19 management.
Design Cross- sectional study.
Setting Nine hospitals caring for patients with COVID-19 
in Wuhan, China.
Participants 134 Chinese healthcare professionals (74 
doctors and 60 nurses) who were deployed to Wuhan, 
China during the COVID-19 epidemic were included. A 
two- round Delphi process was initiated between March 
and May 2020. In the first round, the participants identified 
knowledge, technical and behavioural (ie, non- technical) 
skills that are needed to treat patients, prevent spread of 
the virus and protect healthcare workers. In round 2, the 
participants rated each item according to its importance 
to be included in a training curriculum on COVID-19. 
Consensus for inclusion in the final list was set at 80%.
Primary outcome measures Knowledge, technical and 
behavioural (ie, non- technical) skills that could form the 
basis of a training curriculum for COVID-19 management.
Results In the first round 1398 items were suggested by 
the doctors and reduced to 67 items after content analysis 
(treatment of patients: n=47; infection prevention and 
control: n=20). The nurses suggested 1193 items that 
were reduced to 70 items (treatment of patients: n=49; 
infection prevention and control: n=21). In round 2, the 
response rates were 82% in doctors and 93% in nurses. 
Fifty- eight items of knowledge, technical and behavioural 
skills were agreed on by the doctors to include in the final 
list. For the nurses, 58 items were agreed on.
Conclusions This needs assessment process resulted 
in a comprehensive list of knowledge, technical and 
behavioural skills for COVID-19 management. Educators 
can use these to guide decisions regarding content of 
training curricula not only for COVID-19 management but 
also in preparation for future viral pandemic outbreaks.

INTRODUCTION
COVID-19, caused by SARS- CoV-2, has rapidly 
become a global pandemic.1 COVID-19 has 
affected 235 countries, territories and areas 
(as of 15 October 2020), infected more than 
38 million people and claimed more than 
1 million lives so far, as per the WHO.2

The rapid escalation of infected indi-
viduals has put overwhelming pressure 
on healthcare systems worldwide. When 
the outbreak started in China, the sudden 
increase of infections demanded an emer-
gent call for additional healthcare workers 
from other provinces. In total, 32 395 health-
care personnel from different provinces were 
dispatched to Wuhan and the neighbouring 
cities in Hubei.3 At present, tens of thou-
sands of healthcare workers across the world 
are mobilised to work with patients with 
COVID-19 and many face challenges such as 
long shifts, shortages of medical resources 
including personal protective equipment 
(PPE), and the high risk of contracting a 
potentially life- threatening disease. While the 
focus continues to be on patient treatment 
and care, healthcare workers may also be 
tasked with identifying, triaging and isolating 
patients, and at the same time protecting 
themselves, their colleagues and their fami-
lies from contracting the infection. This 
responsibility has raised undeniable concern 
from international organisations and the 
public, with increasing calls not only to 
ensure adequate medical resources but also 
continued training and education for health-
care workers on preparedness and response.4

During the initial wave of the pandemic, 
training programmes were quickly rolled 
out to fast- train healthcare workers, mostly 
based on existing curricula designed to 

Strengths and limitations of this study

 ► This study employed a modified Delphi process to 
assess educational needs in fighting COVID-19, a 
fundamental step that is currently missing in various 
curricula on COVID-19 management.

 ► All participants were front- line health workers car-
ing for patients with COVID-19 from Wuhan, China.

 ► Experiences, skills and resources in China might be 
different from other countries.
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educate general specialist knowledge, skills and attitudes 
regarding all sorts of diseases. But now, as the world may 
see a second wave of infections, with new COVID-19 cases 
being reported by countries that have eased restrictions, 
scientists are advising different government bodies to 
prepare to ensure healthcare capacity is established with 
adequate resources, facilities and workforce to mini-
mise infection and mortality risks.5 This also presents an 
urgent call for educators to reflect on key lessons from the 
initial wave and identify training programmes that should 
have been implemented. This allows the development of 
a highly relevant training curriculum that is aligned to 
current needs in order to adequately prepare healthcare 
workers for the next wave.6

In this study, we aimed to identify theoretical and tech-
nical aspects regarding treatment, prevention of spread 
and protection of staff to inform the development of 

a comprehensive training curriculum on COVID-19 
management.

METHODS
Study design
This cross- sectional study employed a two- round modi-
fied Delphi process from March to May 2020 to gather 
information from healthcare workers who were actively 
involved in caring for infected patients during the initial 
epidemic in Wuhan, China (figure 1). The Delphi 
method is a systematic, iterative process that uses survey 
questionnaires to collect and refine expert opinion on an 
important topic.7

Steering group
An international steering group was formed to facilitate 
and manage the Delphi process. The group consisted 

Figure 1 Overview of the Delphi process.
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of a Chinese gastrointestinal surgeon deployed to work 
in Wuhan, a Chinese hepatic surgeon and the director 
of a clinical competence training centre who was in 
charge of the training of managing COVID-19, a Danish 
professor of medical education, a senior medical educa-
tion researcher in Denmark with extensive experience in 
conducting needs assessments, and a Danish specialist 
in intensive care medicine including care for patients 
with COVID-19; the latter three are all from the Copen-
hagen Academy for Medical Education and Simulation 
(CAMES). Questionnaires exploring the theoretical 
and practical skills to include in a course on COVID-19 
management were developed by the steering group and 
translated to Chinese. The two Chinese surgeons coor-
dinated with the different hospital settings in Wuhan to 
identify participants and distribute the questionnaires. 
The answers from the different rounds were translated to 
English and analysed by the CAMES- based researchers in 
Copenhagen.

Participants
The participants were doctors and nurses from different 
cities who were deployed into clinical work in response 
to the sudden surge of COVID-19 cases in Wuhan, China. 
They were identified through the list of deployed medical 
personnel from the Health Commission of Guangdong 
Province. Initially, medical team leaders in nine different 
hospitals in Wuhan were contacted and informed of 
the aim of the study. They were then asked to send the 
survey link to all the healthcare workers within their team 
with the aim of including a representative sample large 
enough to reach saturation. Invitations were sent through 
email or the mobile messaging app, WeChat (Tencent, 
Shenzhen, China), detailing the objectives of the study, 
the importance of participation and the link to the survey. 
The survey questionnaires were in Chinese and were 
developed and sent using the online survey platform Wen 
Juan Xing (Ranxing Information Technology, Changsha, 
China).

Delphi round 1
The first round of the survey was a brainstorming phase 
(online supplemental file 1). The participants were 
initially asked to provide demographic information 
to help establish the characteristics of the population, 
including job title, years of experience, number of days 
working in Wuhan and what their roles were depending 
on the hospital setting. After which, they were asked to 
answer three specific questions:
1. What do you need to know and be able to do to op-

timally treat patients who are infected with the virus?
2. What do you need to know and be able to do to pre-

vent spread of the virus?
3. What do you need to know and be able to do to protect 

yourself as a healthcare worker?
The participants were instructed to identify both 

knowledge and technical and behavioural skills (ie, non- 
technical skills).

The answers were divided according to profession 
(doctors or nurses). The steering committee reviewed the 
answers, removed duplicates and organised the items into 
different categories to send to round 2.

Delphi round 2
Individual questionnaires were prepared for doctors 
(online supplemental file 2) and for nurses (online supple-
mental file 3). In round 2, the participants were initially 
asked to indicate their specialties, followed by rating of 
the different items from round 1. They were asked to 
rate each item according to importance of including it 
in a course on COVID-19 management, where 1=not at 
all important, 2=slightly important, 3=important and 4=very 
important. The participants were guided by two questions:
1. How important is it to include each item in a course 

for doctors/nurses in the treatment of patients with 
COVID-19?

2. How important is it to include each item in a course 
for doctors/nurses in the prevention of COVID-19 and 
protection of staff?

Data analysis
Answers from the doctors and the nurses were analysed 
separately. Participant characteristics were recorded as 
categorical and characterised by descriptive statistics 
accordingly. In round 1, the steering group performed 
content analysis by removing duplicates and counting 
frequency of occurrence. After which, similar items or 
procedures were grouped together (ie, can be imple-
mented in one training programme) and were allocated 
into different categories that were defined during content 
analysis. Items that were suggested by only one partici-
pant were either grouped with a similar item or excluded. 
In round 2, ranges, frequencies and percentages were 
calculated. Consensus level for inclusion in the final list 
was set at 80%, that is, four out of five participants rating 
the item as important or very important to include in a 
COVID-19 course. The mean score for each remaining 
item was calculated.

Statistical analysis was performed using SPSS V.25.0 
software package.

Patient and public involvement
This study was based on questionnaires sent to medical 
workers; therefore, neither patients nor the public were 
involved in the design, or conduct, or reporting or dissem-
ination plans of this research.

RESULTS
In total, 134 individuals agreed to participate and 
completed the surveys (n=74 doctors and n=60 nurses). 
Table 1 presents the demographic characteristics of the 
participants, including specialties, place of assignment 
and number of days working in Wuhan.

Round 1
In round 1 for doctors, there were 1398 different aspects 
that were suggested and reduced to 67 items after content 
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analysis. These were divided into treatment of patients 
(n=47) and infection prevention and control (n=20).

In the same round, the nurses suggested 1193 different 
aspects. These were reduced to 70 items, divided into 
treatment of patients (n=49) and infection prevention 
and control (n=21).

Round 2
In round 2, the response rates for the two groups were 
high, with 82% of the doctors and 93% of the nurses 
finishing round 2.

Out of 67 items from the initial round, 58 were agreed 
on by the participating doctors to include in the final list. 
Nine items were eliminated since less than 80% rated 
these items important or very important. Table 2 presents 
the items included in round 2, including the mean score.

For the nurses, 58 items were agreed on out of 70 from 
the initial round. Twelve items did not meet the consensus 
criterion and were therefore excluded. The final list 
of included items is presented in table 3, including the 
mean rating scores.

DISCUSSION
In this study, we conducted a systematic process using a 
modified Delphi method to identify the training needs 
of doctors and nurses on the front lines of the COVID-19 
pandemic. This resulted in a list of procedures that 
informs the development of training programmes 
regarding COVID-19 management.

The high percentage of participants indicated unequiv-
ocal support in identifying and establishing standardised 
training programmes to better equip healthcare workers 
with specialised knowledge and skills to manage highly 
infectious disease. This was evident in the second round 
with more than 90% response rate even though most 
of the participants had returned home following their 
deployment in Wuhan. This is one of the advantages of 
the Delphi process, where subsequent questionnaires 
can be sent electronically notwithstanding geographical 
location.7 The online format of this process facilitated the 
gathering of data from each participant and eliminated 
the influence of dominant individuals, which may occur 
in other group settings such as face- to- face meetings.7

Table 1 Demographic characteristics of doctors and 
nurses who participated in the study

Characteristics n (%)

Age in years, median (range) 35 (22–54)

Gender

  Male 77 (57.46)

  Female 57 (42.54)

Job title

  Doctor 74 (55.22)

  Nurse 60 (44.78)

Job assignment in Wuhan

  Treating mostly mild and moderate cases 
in a mobile cabin hospital

17 (12.69)

  Treating mostly moderate and severe 
patients in a secondary hospital

19 (14.18)

  Treating mostly severe and critical patients 
in a highly specialised/tertiary hospital

96 (71.64)

  Others 2 (1.49)

Days in Wuhan (as of time answering round 1 
survey), median (range)

33 (13–51)

Specialty of the participating doctors n*

  Cardiovascular surgery 1

  Emergency and critical care 1

  Gastrointestinal surgery 1

  Geriatrics and endocrinology 1

  Haematology 1

  Nephrology 1

  Neurology and neurointervention 1

  Oncology 1

  Orthopaedics 1

  Paediatrics 1

  Radiation oncology 1

  Rheumatology 1

  Surgery 1

  Vascular surgery 1

  Doctor (not specified) 2

  Neurology 2

  Otorhinolaryngology 2

  Infectious diseases 3

  Thoracic surgery 3

  Cardiology 4

  Pulmonary and critical care medicine 4

  Anaesthesiology 5

  Respiratory medicine 5

  Gastroenterology 6

  Critical care medicine 11

Specialty of the participating nurses n*

  Cardiology 1

Continued

Characteristics n (%)

  Critical care medicine 1

  Infectious disease 2

  Internal medicine 1

  Nursing management 1

  Operating room nursing 2

  Nursing (not specified) 48

*Data regarding specialty gathered from round 2 (n=61 doctors; 
n=56 nurses).

Table 1 Continued
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Table 2 Final list of items to include in a training curriculum for doctors

Items Range Mean SD

Treatment

Airway

  Performing tracheal intubation 1–4 3.36 0.86

  Performing airway suction 1–4 3.36 0.84

  Breathing

  Understanding and using mechanical ventilation 1–4 3.57 0.72

  Understanding and using non- invasive ventilation 1–4 3.61 0.71

  Performing oxygen therapy including high flow 1–4 3.64 0.71

  Knowing methods to improve ventilation (eg, prone position ventilation, lung recruitment, respiratory 
physiotherapy, etc)

1–4 3.46 0.77

  Circulation

  Performing central venous access 1–4 3.34 0.75

  Treating shock including fluid resuscitation and vasoactive drugs 1–4 3.54 0.62

  Monitoring of haemodynamics including pulse index continuous cardiac output 1–4 3.31 0.70

  Interpreting ECG 2–4 3.28 0.69

  Renal, electrolytes, glucose

  Evaluating and treating kidney injuries including the use of diuretics and renal replacement therapy 1–4 3.43 0.72

  Performing haemopurification therapy 1–4 3.20 0.75

  Managing fluid balance and electrolytes 1–4 3.57 0.76

  Blood samples

  Interpreting arterial blood gases 1–4 3.69 0.56

  Interpreting blood tests including inflammatory markers 1–4 3.56 0.62

  Gastrointestinal

  Prescribing nutrition for the patients 2–4 3.33 0.65

  Medication

  Treating patients with antibiotics 2–4 3.49 0.65

  Treating patients with antiviral drugs 1–4 3.41 0.72

  Treating patients with corticosteroids 1–4 3.33 0.75

  Administering analgesia and sedation 1–4 3.23 0.76

  Administering immunopotentiator 1–4 3.11 0.71

  Diagnostics

  Interpreting chest X- ray 1–4 3.43 0.72

  Interpreting chest CT scan 1–4 3.70 0.59

  Performing throat swab 1–4 3.34 0.77

  Analysing and interpreting airway samples (eg, sputum) 1–4 3.49 0.62

  Theoretical COVID-19 knowledge

  Knowing the theory about COVID-19 (pathophysiology, modes of transmission, incubation period, 
classification, epidemiology, etc)

1–4 3.64 0.63

  Diagnosing COVID-19 1–4 3.61 0.71

  Treating COVID-19- specific issues 1–4 3.59 0.67

  Theoretical knowledge about critically ill patients and organ support

  Identifying critically ill patients including multiorgan failure 1–4 3.64 0.61

  Understanding underlying diseases including diabetes, hypertension, etc 1–4 3.36 0.68

  Caring for the elderly and vulnerable population 2–4 3.39 0.61

  Non- technical skills

  Dealing with psychological issues of COVID-19 including care and support 2–4 3.39 0.67

  Communicating with patients and relatives 1–4 3.36 0.75

Continued
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The procedures that were included were aligned in 
both groups, with a few exemptions specific to either 
group.

Treating patients with COVID-19
Knowledge and technical skills in critical care manage-
ment have been identified, including tracheal intubation, 
use of invasive and non- invasive mechanical ventilation, 
central venous access, and haemodynamic monitoring. 
One of the life- threatening complications of COVID-19 
is severe acute respiratory failure, which may require 
intensive care treatment.8 Important considerations 
when performing some of these treatments may arise in 
order to decrease risk of infection in healthcare workers 
(eg, the use of open systems for oxygen delivery such as 

high- flow nasal oxygen, the correct timing of intubation, 
use of bronchoscopy and performing tracheostomy).9

Veno- venous extracorporeal membrane oxygenation 
(ECMO) was recommended as a life- saving modality for 
patients with the most severe of acute respiratory distress 
syndrome.9 10 To perform this complex therapeutic inter-
vention, specialised and highly trained staff are required. 
Interestingly, the doctors eliminated ECMO in the final 
round; however, the nurses rated the training of how 
to assist during ECMO management as important and 
therefore was retained. Because it is a resource- intensive 
procedure that requires expert skills, it was rated low by 
the doctors. Furthermore, the WHO interim guidelines 
recommend that the administration of ECMO to eligible 

Items Range Mean SD

  Working in teams including performing handovers 2–4 3.54 0.67

  Organisational issues

  Knowing local hospital departments, rules, policies and procedures 2–4 3.41 0.67

  Knowing when to admit and discharge patients 2–4 3.41 0.67

  Knowing about laws and regulations of infectious diseases 2–4 3.34 0.63

  Knowing how to use (electronic) medical records 2–4 3.41 0.64

Infection prevention and control

  Personal protection

  Knowing when to use gloves, masks, etc, including knowledge of the different levels of necessary 
protection

1–4 3.84 0.49

  Donning and doffing of personal protective equipment including gloves 1–4 3.80 0.60

  Performing hand hygiene 1–4 3.67 0.70

  Putting on and taking off facial protection (mask, goggles, respirators) 1–4 3.69 0.67

  Putting on and taking off shoe covers 1–4 3.43 0.76

  Knowing how to decontaminate clothes and personal items and when to shower 1–4 3.51 0.72

  Managing exposure (=what to do if exposed) 2–4 3.77 0.50

  Isolation

  Knowing how to keep patients with COVID-19 isolated 1–4 3.61 0.71

  Preventing spread within the hospital 2–4 3.69 0.53

  Organisational issues

  Knowing how to dispose of medical waste 2–4 3.38 0.69

  Knowing how to handle deceased patients without contamination 1–4 3.25 0.79

  Knowing the different zones (clean, semicontaminated, contaminated) 1–4 3.61 0.69

  Knowing when and how to report the epidemic situation 2–4 3.48 0.65

  Aseptic technique and disinfection

  Performing aseptic technique 1–4 3.34 0.81

  Knowing how to disinfect items and environment 2–4 3.43 0.64

  Outside hospital measures to stay safe

  Avoiding close contact (eg, during meals, transportation, etc) 1–4 3.39 0.74

  Securing safe personal residence including ventilation, disinfection and different zones 1–4 3.43 0.69

  Maintaining physical wellness including proper sleep, exercise, food, etc 1–4 3.30 0.74

  Maintaining psychological wellness including avoiding stress, staying positive and motivated 1–4 3.41 0.74

  Knowing when to seek hospital care for yourself 1–4 3.38 0.73

Table 2 Continued
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Table 3 Final list of items to include in a training curriculum for nurses

Items Range Mean SD

Treatment

Airway

  Assisting during tracheal intubation 1–4 3.46 0.69

  Performing airway suction 1–4 3.41 0.83

  Nursing care of the tracheostomy, including changing of tube 1–4 3.39 0.80

  Breathing

  Understanding the basic knowledge of mechanical ventilation and assisting in mechanical ventilation 2–4 3.52 0.57

  Understanding the basic knowledge of non- invasive ventilation and assisting in non- invasive ventilation 2–4 3.63 0.52

  Performing oxygen therapy (eg, use of nasal cannula or mask, high- flow oxygen therapy) 1–4 3.46 0.76

  Knowing methods to improve ventilation (eg, prone position ventilation, mobilisation, pulmonary function 
exercises, etc)

2–4 3.57 0.57

  Circulation

  Nursing care of central venous access 1–4 3.30 0.81

  Assisting in extracorporeal membrane oxygenation 1–4 3.29 0.80

  Inserting indwelling needles and peripherally inserted central catheter including use of infusion pump 1–4 3.32 0.79

  Treating shock including fluid resuscitation and vasoactive drugs according to doctor’s prescription 2–4 3.38 0.70

  Monitoring of haemodynamics, including performing pulse index continuous cardiac output 
thermodilution

1–4 3.11 0.78

Renal, electrolytes, glucose

  Managing fluid balance and electrolytes 2–4 3.23 0.74

  Blood samples

  Arterial blood sampling and operation of arterial blood gas testing machine 1–4 3.36 0.80

  Interpreting blood tests including inflammatory markers 2–4 3.32 0.58

  Gastrointestinal

  Monitoring nutrition of patients 2–4 3.32 0.66

  Medication

  Knowing indications and contraindications of relevant medications, including administration 2–4 3.57 0.53

  Administering antiviral drugs according to doctor’s prescription 1–4 3.43 0.71

  Administering analgesia and sedation according to doctor’s prescription 2–4 3.30 0.76

  Diagnostics

  Interpreting chest CT scan 1–4 3.13 0.76

  Performing throat swab and nasal swab 2–4 3.71 0.56

  Collection of airway secretion samples (eg, sputum, nucleic acid test sample) 2–4 3.57 0.68

  Theoretical COVID-19 knowledge

  Knowing basic theory about COVID-19 (pathophysiology, modes of transmission, incubation period, 
classification, epidemiology, etc)

2–4 3.46 0.57

  Knowing diagnostic criteria of COVID-19 2–4 3.48 0.60

  Treating COVID-19- specific issues (eg, coughing, shortness of breath) according to doctor’s prescription 2–4 3.55 0.63

  Theoretical knowledge about critically ill patients and organ support

  Identifying critically ill patients including multiorgan failure 2–4 3.55 0.54

  Understanding basic knowledge of underlying diseases including diabetes, hypertension, etc 1–4 3.25 0.84

  Caring for the elderly and vulnerable population 2–4 3.34 0.72

  Non- technical skills

  Providing psychological care and support for patients 1–4 3.54 0.66

  Communicating with patients and relatives 1–4 3.34 0.72

  Working in teams 1–4 3.48 0.69

  Providing hospice care 1–4 3.32 0.69

Continued
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patients should only be offered at specialised centres.11 
For nurses, the provision of sound nursing care for ECMO 
patients is fundamental and has to be trained.12

Performing flexible bronchoscopy in patients with 
COVID-19 was also eliminated by doctors in the final 
round. This is consistent with the fact that its utility is so 
far uncertain, with the American Association for Bron-
chology and Interventional Pulmonology emphasising 
that bronchoscopy is not an appropriate tool for diagnosis 
of SARS- CoV-2 infection and should only be performed if 

strictly indicated given the high risk of aerosol- transmitted 
infection.13

Other procedures that were not deemed necessary 
to include in a COVID-19 course were skills that many 
doctors and nurses already master, such as cardiac pulmo-
nary resuscitation, arterial puncture and nasogastric tube 
insertion.

Infection prevention and control
SARS- CoV-2 is transmitted from person to person through 
respiratory droplets and close contact. According to the 

Items Range Mean SD

  Organisational issues

  Knowing local hospital departments, rules, policies and procedure 1–4 3.39 0.68

  Facilitating the admission and discharge of patients 1–4 3.27 0.73

  Knowing how to use nursing records 1–4 3.27 0.77

  Other patient care

  Observing patient’s condition including taking of vital signs 1–4 3.23 0.87

  Practising traditional Chinese medicine 2–4 3.27 0.73

Infection prevention and control

  Personal protection

  Knowing when to use gloves, masks, etc, including knowledge of the different levels of necessary 
protection

2–4 3.71 0.53

  Donning and doffing of personal protective equipment including gloves 1–4 3.68 0.69

  Performing hand hygiene 1–4 3.38 0.91

  Putting on and taking off facial protection (mask, goggles, respirators) 1–4 3.64 0.70

  Putting on and taking off shoe covers 1–4 3.48 0.81

  Knowing how to decontaminate clothes and personal items and when to shower 2–4 3.57 0.63

  Managing exposure (=what to do if exposed) 2–4 3.77 0.47

  Isolation

  Knowing how to keep patients with COVID-19 isolated 2–4 3.64 0.55

  Preventing hospital- acquired infection 2–4 3.73 0.49

  Organisational issues

  Knowing how to dispose of medical waste 2–4 3.55 0.63

  Knowing how to handle deceased patients without contamination 1–4 3.54 0.63

  Knowing the different zones (clean, semicontaminated, contaminated) 1–4 3.57 0.68

  Knowing when and how to report the epidemic situation 2–4 3.46 0.63

  Aseptic technique and disinfection

  Performing aseptic technique 1–4 3.30 0.87

  Knowing how to disinfect items and environment 1–4 3.55 0.69

  Outside hospital measures to stay safe

  Avoiding close contact (eg, during meals, transportation, etc) 2–4 3.38 0.62

  Securing safe personal residence including ventilation, disinfection and different zones 1–4 3.43 0.74

  Maintaining physical wellness including proper sleep, exercise, food, boost immunity, etc 1–4 3.21 0.80

  Maintaining psychological wellness including avoiding stress, staying positive and motivated 1–4 3.43 0.76

  Knowing when to seek hospital care for yourself 1–4 3.41 0.71

  Others

  Providing health education for patients 2–4 3.41 0.65

Table 3 Continued
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WHO, airborne transmission is also possible, especially 
when performing procedures where aerosol is produced, 
such as endotracheal intubation, open suctioning, trache-
ostomy or during ventilation.14

Donning and doffing of PPE was suggested by the 
majority of the participants and was rated highly as being 
one of the most important life- saving procedures for staff 
safety when dealing with the highly infectious respira-
tory disease. There are existing training modules on PPE 
use as well as recommendations from the Centers for 
Disease Control and Prevention outlining key concepts 
regarding prevention of spread and protection of health-
care personnel who have direct and indirect contact with 
patients and infectious substances.15 Several studies have 
reported increase in confidence, knowledge and skills 
after training of proper donning and doffing of PPE in a 
safe environment.16 17

The importance of isolation measures was also empha-
sised by both participant groups, including screening and 
triage protocols of suspected and infected patients, as well 
as adhering to standard precautions to protect themselves 
from infection. The WHO has provided operational guid-
ance to promote the early identification and prevention 
of transmission of the COVID-19 virus to patients and 
healthcare workers.18

Care for the healthcare worker
Physical and psychological well- being were identified 
by the participants to be included in a comprehensive 
training programme in the management of COVID-19. 
The impact of the COVID-19 pandemic has taken its toll, 
posing strain not only on the healthcare system but also 
on the healthcare worker. Currently, there is a pressing 
need to focus on critical issues surrounding mental health 
of healthcare workers.19 Previous outbreaks have shown 
severe emotional distress among healthcare workers on 
the front line resulting in stress, post- traumatic disor-
ders, anxiety and burnout.20 Educational interventions 
to promote well- being among healthcare workers are 
needed, such as psychological first aid.21

Implications
Training and education of healthcare workers before and 
during an outbreak are crucial in order to ensure that 
all health workers have the knowledge and skills to treat 
infected patients, and to prevent and control the spread 
of infection to other patients or themselves. Pandemic 
outbreaks are rare events and this COVID-19 is unprec-
edented with a potential second wave of infections. This 
presents a unique window of opportunity to continue 
preparing and upskilling healthcare workers to manage 
the upcoming crisis.

This needs assessment is an important first step to 
ensure that training programmes are aligned to current 
needs of healthcare workers on the front lines. Following 
the Kern's six- step approach of curriculum development,6 
the next step would be to develop training programmes 
on these identified procedures depending on the local 

context, that is, targeted learners (targeted needs assess-
ment). Goals and objectives should be well defined and 
clearly stated, including assessment of learning with set 
criteria for passing to ensure that the set competences are 
achieved. Deliberate selection of educational strategies is 
also vital prior to efficient implementation and lastly eval-
uation of training delivery.6

Gathering from previous epidemic experiences, some 
of the most efficient educational strategies include 
e- learning and simulation- based training. e- Learning is 
an effective strategy with large positive effects on learning. 
This has been used in the past for fast and flexible dissem-
ination of information to a large group across different 
countries including remote locations.22

Simulation- based training is a powerful educational 
strategy in the midst of an epidemic, providing a safe 
environment for healthcare workers to train different 
skillsets, while protecting patients from further harm.23 
Based on the identified skills for doctors and nurses in 
this study, simulation- based training can be used to fast- 
train healthcare workers on specific technical skills (eg, 
performing clinical procedures while wearing PPE), on 
working closely and collaboratively with a team composed 
of different professional roles and responsibilities, and on 
optimising workflows and systems.16 24

Strengths and limitations
The main strength of this study is the involvement and 
active engagement of front- line healthcare workers 
fighting COVID-19 in Wuhan, China, indicating that 
the suggestions were based from first- hand experiences. 
However, this also poses a limitation as the experiences, 
skills and resources in China might be different from 
other countries. Nevertheless, we believe that these lists 
of core knowledge, technical and behavioural skills are 
generalisable and can inform healthcare workers across 
the world who are fighting the same disease.

CONCLUSION
This needs assessment process has resulted in a consensus 
document listing what healthcare workers should be 
taught in order to manage patients with COVID-19. We 
propose that educators use these lists as a guide when 
deciding the content of their training programmes to 
integrate in a comprehensive curriculum, not only during 
this unprecedented COVID-19 crisis but also in prepara-
tion for future viral pandemic outbreaks.
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(The survey instrument was translated to Chinese prior to distribution)Round 1 Survey
Age: __________________

Gender: [ ] Male [ ] Female

Email address: ________________________________

Job title: [ ] Doctor [ ] Nurse [ ] Other (please note): ________________________________

Years of experience as doctor/nurse/other: ____________________

How many days have you been working in Wuhan treating COVID-19 patients?: ___________________

What is your job in Wuhan:

[ ] Treating mostly serious and critical cases in a highly specialized/tertiary hospital

[ ] Treating mostly normal and serious cases in a secondary hospital

[ ] Treating mostly mild and normal cases in a mobile cabin hospital

[ ] Other. Please explain: ______________________________________________________________________

Please answer each of the following three questions. You are free to suggest any educational content -
from technical skills to nontechnical skills.

A. What do you need to know and be able to do to optimally treat patients who are infected with the
virus? List up to 10 areas, procedures etc.

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
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B. What do you need to know and be able to do to prevent spread of the virus? List up to 10 areas,
procedures etc.

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

C. What do you need to know and be able to do to protect yourself as a healthcare worker? List up to
10 areas, procedures etc.

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

Thank you for your participation. If you have any extra thoughts or comments you are very welcome to
note them here:

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________

_________________________________________________________________________________
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(The survey instrument was translated to Chinese prior to distribution)Round 2: Survey for doctors
THANK YOU for helping us identify essential knowledge and skills to fight the COVID-19 pandemic. Your
input will be extremely valuable to all doctors, nurses and other healthcare professionals around the world.

We need your help one last time. Please help us to decide:

- How important is it to include each item in a course for doctors treat patients with COVID-19,
prevent spread and protect the staff?

You are the expert in this field. What knowledge and skills would you have liked to be taught before
you started working with COVID-19 patients?

This questionnaire should not take more than 10-15 minutes.
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QUESTION 1

The items below are your answers regarding treatment of patients with COVID-19.

Please rate each item from 1- 4 according to how important it is to include the item in a COVID-19 course to
teach doctors how to treat patients with COVID-19.

Remember: Please rate the importance of including them in a course, rather than the importance of
knowing or doing it (example: if all doctors already know how to do it, then it is not as important to include
it in a course).

[ ] Not at all important [ ] Less important [ ] Important [ ] Extremely important

Airway
1. Performing tracheal intubation
2. Performing airway suction

Breathing
3. Understanding and using mechanical ventilation
4. Understanding and using non-invasive ventilation
5. Performing oxygen therapy including high flow
6. Knowing methods to improve ventilation (e.g. prone position ventilation, lung recruitment,

respiratory physiotherapy etc.)
Circulation

14. Evaluating and treating kidney injuries including the use of diuretics and Renal Replacement
Therapy (RRT)

15. Performing hemopurification therapy
16. Managing fluid balance and electrolytes
17. Inserting a urinary catheter

Blood samples
18. Interpreting arterial blood gases (ABG)
19. Interpreting blood tests including inflammatory markers

Gastro-intestinal
20. Prescribing nutrition for the patients
21. Inserting nasogastric tube

7. Performing central venous access
8. Performing Cardiac Pulmonary Resuscitation (CPR)
9. Performing Extracorporeal Membrane Oxygenation (ECMO)
10. Performing arterial puncture and cannulation
11. Treating shock including fluid resuscitation and vasoactive drugs
12. Monitoring of hemodynamics including Pulse Index Continuous Cardiac Output (PICCO)
13. Interpreting Electrocardiography (ECG)

Renal, electrolytes, glucose
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Medication
22. Treating patients with antibiotics
23. Treating patients with antiviral drugs
24. Treating patients with corticosteroids
25. Administering analgesia and sedation
26. Administering immunopotentiator

Diagnostics
27. Performing bedside ultrasound
28. Interpreting chest X-ray
29. Interpreting chest computed tomography (CT) scan
30. Performing flexible bronchoscopy
31. Performing throat swab
32. Analyzing and interpreting airway samples (e.g. sputum)

Theoretical COVID-19 knowledge
33. Knowing the theory about COVID-19 (pathophysiology, modes of transmission, incubation period,

classification, epidemiology etc.)
34. Diagnosing COVID-19
35. Treating COVID-19 specific issues
36. Knowing about COVID-19 in pregnant women, children, and newborn

Theoretical knowledge about critically ill patients and organ support
37. Identifying critically ill patients including multiorgan failure
38. Understanding underlying diseases including diabetes, hypertension, etc.
39. Caring for the elderly and vulnerable population

Non-technical skills
40. Dealing with psychological issues of COVID-19 including care and support
41. Communicating with patients and relatives
42. Working in teams including performing handovers

Organizational issues
43. Knowing local hospital departments, rules, policies, and procedures
44. Knowing when to admit and discharge patients
45. Knowing about laws and regulations of infectious diseases
46. Knowing how to use (electronic) medical records

Other
47. Practicing traditional Chinese medicine
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QUESTION 2:

The items below are your answers regarding prevention of spread of COVID-19, and protection of staff.

Please rate each item from 1- 4 according to how important it is to include the item in a COVID-19 course to
how to prevent spread and protect themselves from COVID-19.

Remember: Please rate the importance of including them in a course, rather than the importance of
knowing or doing it (example: if all doctors already know how to do it, then it is not as important to include
it in a course).

[ ] Not at all important [ ] Less important [ ] Important [ ] Extremely important

Personal protection
1. Knowing when to use gloves, masks etc. including knowledge of the different levels of necessary

protection
2. Donning and doffing of personal protective equipment (PPE) including gloves
3. Performing hand hygiene
4. Putting on and taking off of facial protection (mask, goggles, respirators)
5. Putting on and taking off of shoe covers
6. Knowing how to decontaminate clothes and personal items and when to shower
7. Managing exposure (=what to do if exposed)

Isolation
8. Knowing how to keep COVID-19 patients isolated
9. Preventing spread within the hospital

Organizational issues
10. Knowing how to dispose of medical waste
11. Knowing how to handle deceased patients without contamination
12. Knowing the different zones (clean, semi-contaminated, contaminated)
13. Knowing when and how to report the epidemic situation

Aseptic technique and disinfection
14. Performing aseptic technique
15. Knowing how to disinfect items and environment

Outside hospital measures to stay safe
16. Avoiding close contact (e.g. during meals, transportation etc.)
17. Securing safe personal residence including ventilation, disinfection and different zones
18. Maintaining physical wellness including proper sleep, exercise, food etc.
19. Maintaining psychological wellness including avoiding stress, staying positive and motivated
20. Knowing when to seek hospital care for yourself
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Other comments and suggestions:
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(The survey instrument was translated to Chinese prior to distribution)Round 2: Survey for nurses
THANK YOU for helping us identify essential knowledge and skills to fight the COVID-19 pandemic. Your
input will be extremely valuable to all doctors, nurses and other healthcare professionals around the world.

We need your help one last time. Please help us to decide:

- How important is it to include each item in a COVID-19 course for nurses pertaining to treatment
of patients, prevention of spread and protection of the staff?

You are the expert in this field. What knowledge and skills would you have liked to be taught before
you started working with COVID-19 patients?

This questionnaire should not take more than 10-15 minutes.
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QUESTION 1

The items below are your answers regarding treatment of patients with COVID-19.

Please rate each item from 1- 4 according to how important it is to include the item in a COVID-19 course to
teach nurses how to care for patients with COVID-19.

Remember: Please rate the importance of including them in a course, rather than the importance of
knowing or doing it (example: if all nurses already know how to do it, then it is not as important to include
it in a course).

[ ] Not at all important [ ] Less important [ ] Important [ ] Extremely important

Airway
1. Assisting during tracheal intubation
2. Performing airway suction
3. Nursing care of the tracheostomy, including changing of tube

Breathing
4. Understanding the basic knowledge of mechanical ventilation, and assisting in mechanical

ventilation
5. Understanding the basic knowledge of non-invasive ventilation, and assisting in non-invasive

ventilation
6. Performing oxygen therapy (e.g. use of nasal cannula or mask, high flow oxygen therapy)
7. Knowing methods to improve ventilation (e.g. prone position ventilation, mobilization, pulmonary

function exercises etc.)
Circulation

8. Performing Cardiac Pulmonary Resuscitation (CPR)
9. Nursing care of central venous access
10. Assisting in Extracorporeal Membrane Oxygenation (ECMO)
11. Performing arterial puncture and assisting in arterial cannulation
12. Inserting indwelling needles and peripheral inserted central catheter (PICC) including use of

infusion pump
13. Collecting blood samples
14. Treating shock including fluid resuscitation and vasoactive drugs according to doctor’s prescription
15. Monitoring of hemodynamics including performing Pulse Index Continuous Cardiac Output (PICCO)

thermodilution

17. Assisting in hemopurification therapy
18. Managing fluid balance and electrolytes
19. Inserting a urinary catheter

Blood samples
20. Arterial blood sampling and operation of ABG testing machine

16. Assisting in Electrocardiography (ECG) procedure 

Renal, electrolytes, glucose
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21. Interpreting blood tests including inflammatory markers
22. Performing blood glucose test including monitoring and use of insulin pen

Gastro-intestinal
23. Monitoring nutrition of patients
24. Inserting nasogastric tube, including nursing care in relation to the tube.

Medication
25. Knowing indications and contraindications of relevant medications, including administration
26. Administering antiviral drugs according to doctor's prescription
27. Administering analgesia and sedation according to doctor's prescription

Diagnostics
28. Interpreting chest computed tomography (CT) scan
29. Performing throat swab and nasal swab
30. Collection of airway secretion samples (e.g. sputum, nucleic acid test sample)

Theoretical COVID-19 knowledge
31. Knowing basic theory about COVID-19 (pathophysiology, modes of transmission, incubation period,

classification, epidemiology etc.)
32. Knowing diagnostic criteria of COVID-19
33. Treating COVID-19 specific issues (e.g. coughing, shortness of breath) according to doctors

prescription
Theoretical knowledge about critically ill patients and organ support

34. Identifying critically ill patients including multiorgan failure
35. Understanding basic knowledge of underlying diseases including diabetes, hypertension, etc.
36. Caring for the elderly and vulnerable population

Non-technical skills
37. Providing psychological care and support for patients
38. Communicating with patients and relatives
39. Working in teams
40. Providing hospice care

Organizational issues
41. Knowing local hospital departments, rules, policies, and procedures
42. Facilitating the admission and discharge of patients
43. Knowing how to use nursing records

Other Patient care
44. Observing patient’s condition including taking of vital signs
45. Preventing patient falls
46. Maintaining patient hygiene (e.g. oral care)
47. Avoiding pressure injuries
48. Performing injections (e.g hypodermic and intramuscular injections)
49. Practicing traditional Chinese medicine
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QUESTION 2:

The items below are your answers regarding prevention of spread of COVID-19, and protection of staff.

Please rate each item from 1- 4 according to how important it is to include the item in a COVID-19 course to
how to prevent spread and protect themselves from COVID-19.

Remember: Please rate the importance of including them in a course, rather than the importance of
knowing or doing it (example: if all nurses already know how to do it, then it is not as important to include
it in a course).

[ ] Not at all important [ ] Less important [ ] Important [ ] Extremely important

Personal protection
1. Knowing when to use gloves, masks etc. including knowledge of the different levels of necessary

protection
2. Donning and doffing of personal protective equipment (PPE) including gloves
3. Performing hand hygiene
4. Putting on and taking off of facial protection (mask, goggles, respirators)
5. Putting on and taking off of shoe covers
6. Knowing how to decontaminate clothes and personal items and when to shower
7. Managing exposure (=what to do if exposed)

Isolation
8. Knowing how to keep COVID-19 patients isolated
9. Preventing hospital-acquired infection

Organizational issues
10. Knowing how to dispose of medical waste
11. Knowing how to handle deceased patients without contamination
12. Knowing the different zones (clean, semi-contaminated, contaminated)
13. Knowing when and how to report the epidemic situation

Aseptic technique and disinfection
14. Performing aseptic technique
15. Knowing how to disinfect items and environment

Outside hospital measures to stay safe
16. Avoiding close contact (e.g. during meals, transportation etc.)
17. Securing safe personal residence including ventilation, disinfection and different zones
18. Maintaining physical wellness including proper sleep, exercise, food, boost immunity etc.
19. Maintaining psychological wellness including avoiding stress, staying positive and motivated
20. Knowing when to seek hospital care for yourself

Others
21. Providing health education for patients
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Other comments and suggestions:
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