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Abstract
Background: Since December 2019, the world has been facing one of the most critical health threats of the last decades. In March 
2021, the official number of deaths passed 2.6 million worldwide. Most countries have developed policies to control the disease. 
Nevertheless, countries have experienced different outcomes related to their various adapted policies. Complementing our first 
report, in this article, we report our findings of comparing the policies adopted to combat coronavirus disease 2019 (COVID-19) 
in Iran, with those from nine selected countries, including China, Japan, South Korea, Singapore, Germany, the United States, the 
United Kingdom, Spain, and Italy, to draw evidence-informed policy lessons.
Methods: This is a qualitative study conducted based on document analysis related to COVID-19 policies in Iran and nine selected 
countries. Using a deductive approach, data were extracted and analyzed based on the components of the WHO Building Blocks 
Framework. Finally, we compared the Iranian policies with the nine selected countries.
Results: Documents analysis revealed a spectrum of policies, which have led to a variety of outcomes. Based on our findings, 
three main strategies (widespread testing, comprehensive contact tracing, and timely measures) were the most effective directions 
to combat COVID-19.
Conclusion: The experience of the first and second waves of COVID-19 showed that the risk of coronavirus is serious and will 
continue until a vaccine or decisive treatment is achieved. Therefore, countries are required to adopt appropriate and tailored 
policies to deal with this crisis effectively. Applying the experiences from the previous waves is essential for more efficient 
performance in the likely upcoming waves.
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Introduction
On the last days of 2019, an unknown type of pneumonia 
was reported in Wuhan, Hubei province, China, which was 
later named as coronavirus disease 2019 (COVID-19).1 
One month later, following an increasing number of cases, 
on January 30, 2020, the World Health Organization 
(WHO) announced COVID-19 outbreak as a “Public 
Health Emergency of International Concern” (PHEIC).2 
The crisis spread rapidly throughout the world, and on 
March 11, 2020, the WHO finally declared COVID-19 
outbreak a “Global Pandemic”.3 So far, the pandemic has 
become the most dangerous threat to health, social welfare, 
global economy and wellbeing in recent history,4 to the 

extent that the United Nations (UN) Secretary General 
has cautioned that “the world faces the most challenging crisis 
since World War II”.5

Ever since the outbreak was announced in China, the 
WHO has been at the center of global coordination for 
data analysis, advice provision and assisting countries 
for preparation in combating the pandemic1, including 
regular reports on the epidemical situation of the disease 
and the COVID-19 Strategic Preparedness and Response 
Plan.6

Recent epidemics, i.e. severe accurate respiratory 
syndrome (SARS) of 2003, H1N1 influenza of 2009, 
and Middle East respiratory syndrome (MERS) of 2012 
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were incomparable to the ongoing COVID-19 pandemic 
in terms of scope, severity, magnitude and dramatic 
consequences.7 As of March 11, 2021, 118 754 336 
individuals in 223 countries have been infected, of whom 
2 634 370 have died.8 Coordinated and rapid response 
by the governments has been known as the key factor 
during the crisis.8 Countries’ responses have been diverse 
in combating COVID-19 (i.e. suppression, isolation, 
quarantine, lockdown, contact tracing, etc), which have 
led to a rainbow of outcomes and consequences among 
various nations, particularly better health outcomes among 
more resilient health systems,9,10 and devastating outcomes 
among countries that did not respond efficiently.9

China, as the origin of the disease, established a central 
committee led by the prime minister as well as provincial 
committees commanded by governors. The Chinese’s 
precautionary measures have been based on contact tracing 
policies in public places, quarantine in contaminated 
areas and cities, complemented by traffic restrictions 
for millions of residents.1,11 In the United States, the 
White House Coronavirus Task Force was established 
on January 29, 2020, whose mandate is coordinating the 
administration’s efforts to monitor, prevent, contain and 
mitigate the spread of COVID-19. Initially, the federal 
government chose mitigation strategy and delegated 
authority and decision-making to the federal, state and 
local governments to act within the guidelines provided 
by the Centers of Disease Control and Prevention (CDC) 
at the federal level.12 Similarly, Spain and Italy provided 
their states with authority to adapt independent different 
strategies against the crisis, tailored to their contextual 
needs.9,13 By contrast, some Southeast Asian countries 
such as Singapore, Taiwan and Hong Kong drew upon 
lessons learned from the experience of SARS epidemic in 
2003, which led to a reduction in the number of positive 
cases as well as casualties in these countries compared to 
other high-income nations.9

Following the first two positive cases in Qom city on 
February 19, 2020, the COVID-19 epidemic was officially 
declared in Iran. The outbreak spread quickly to adjacent 
provinces including Tehran, Markazi, Isfahan and Guilan, 
and by March 5, 2020, all 31 provinces became infected.11 
Until March 12, 2021, the total number of confirmed 
cases was 1 731 558 with 61 069 deaths and 1 477 588 
recoveries in Iran. Despite relative success in combating 
the crisis across most provinces by early May 2020, the 
country has been facing an increasing return of infected 
cases, since mid-September. Insofar, the daily new cases 
rose from 802 on May 2 to 14 051, the highest since the 
outbreak of coronavirus, on September 28, 2020, during 
which the number of daily death toll has been reported to 
be about seven times higher.

Policy learning is crucial in developing timely and 
appropriate policies and their satisfactory implementation.14 
COVID-19 has been spreading very quickly worldwide, 

with many lessons to learn and adopt tailored to each local 
context. Since the early days of COVID-19 epidemic in 
Iran, our research team has been conducting an analytical 
comparative policy analysis of the WHO and selected 
countries.11 Complementing our first report, in this 
article, we report our findings of comparing the policies 
and strategies adopted for combating COVID-19 in Iran, 
with those from nine selected countries. Our findings and 
policy recommendations will contribute to, we envisage, 
an ongoing policy learning and exchange of experience to 
enlighten evidence-based policy making in combating the 
current epidemic, as well as other upcoming threats in Iran 
and perhaps similar settings. 

Materials and Methods
This is a qualitative study. We collected a variety of relevant 
and available articles, documents, programs, reports, 
websites and official news related to COVID-19 in Iran 
and nine selected countries and analyzed their content 
purposefully, based on an adapted WHO framework. In 
the first step, we reviewed the worldwide prevalence and 
mortality of COVID-19. Second, we sought the views of 
four senior experts in the field to select the nine countries 
to be included in the study. They included five relatively 
successful countries in dealing with coronavirus (China, 
Japan, South Korea, Germany and Singapore) and four 
less successful countries (the United States, the United 
Kingdom, Spain, and Italy), in addition to Iran. Since the 
first wave of the virus has been declining in many countries 
until almost mid-April, and as a result, many stringent 
policies have been eliminated, in this study, we mainly 
focused on policies and measures from the beginning of 
COVID-19 (December 31, 2019) up until April 15, 2020.

We applied a deductive approach for data extraction 
and analysis. Using categorical content analysis, data 
were categorized based on the relevant components in 
our conceptual framework. Experts’ opinions were used 
to select the most appropriate conceptual framework for 
data analysis. Finally, the Iranian measures and policies 
were compared with the measures and strategies of the 
nine selected countries based on the WHO’s Six Building 
Blocks Framework (Figure 1). Introduced in 2007 by the 
WHO, the framework, is used to categorize strategic goals 
and operational processes for guiding, creating, restoring, 
and responding to the health system, and outlines the 
health system’s priorities.15,16

Results
Document analysis of the selected countries shows that 
they have been adopting different policies and measures 
in response to the COVID-19 crisis, which has led to 
different outcomes. Some countries have formulated 
timely and appropriate measures to deal with the disease, 
i.e. China, South Korea and Singapore. In contrast, the 
policies of some other countries, including the United 
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States, United Kingdom and Spain, have led to some 
unfortunate consequences in terms of infection and 
mortality (Table 1).

Figures 2 to 5, Table 2, and Supplementary file 1 ( Tables 
S1-S4) present some of the main policy contents of the 
selected countries, based on six components of the study 
framework. Figure 6 illustrates the time interval between 
the first positive cases and the beginning of the basic 
measures by the ten selected countries.

Overall, the results of the current study revealed that 
three main strategies including widespread open public 
testing, comprehensive contact tracing, and timely 
limitation and mitigation measures, are the most effective 
directions to combat COVID-19.

Discussion
The emergence of the novel coronavirus led to rapid spread 
of COVID-19 around the world and posed significant 
challenges to almost all countries.20 After the epidemic 
was declared as a PHEIC by the WHO, countries began 
to implement different measures to break the chain of 
transmission and control the disease, including active 
surveillance, early detection, isolation, case management, 
and contact tracing.21 Additionally, the WHO has 
begun providing non-binding technical guidelines and 
recommendations22 to be adopted by countries partially 
and depending on their situation. As COVID-19 is 
continuing to spread worldwide, and countries have been 

witnessing higher numbers of infected people, comparative 
policy learning is pivotal to mitigate the risks and facilitate 
returning to life, although semi or emerging normal life.

Leadership/Governance
Based on their context and health system infrastructures, 
governments adopted different strategies to combat 
COVID-19.9 China adopted a three-stage response 
prevention (to prevent coronavirus transmission from 
the Hubei province to other areas), treatment (to reduce 
mortality) and control (to reduce case clusters). The 
country was divided into four main regions with specified 
relevant guidelines: non-infected, with scattered cases, 
with cluster infection and the mass transfer regions. From 
the outset of the COVID-19 pandemic, China’s Central 
Leadership Group for Epidemic Response was formed 
under the leadership of the prime minister and the joint 
prevention committee. Simultaneously, the pandemic 
control at the provincial level was handed over to the 
provincial governors.23

In Japan, the Prime Minister set-up the Novel 
Coronavirus Response Headquarter, which is run by a 
national taskforce led by the Deputy Chief of Staff for 
Crisis Management and is responsible for decision-making 
to act against the coronavirus.24 

In South Korea and Singapore, strong inter-sectoral 
collaboration was the underlying advantage in combating 
COVID-19.25,26 Thus, in Singapore, the government 

Figure 1. The WHO Health Systems Framework (from Everybody’s business--strengthening health systems to improve health outcomes: WHO’s framework for 
action15).

Table 1. Comparison of Infected Cases and Deaths Among the Studied Countries Until March 11, 2021

Total Cases Total Deaths Total Cases/1M Population Total Deaths/1M Population

China 102 276 4849 63 3

Japan 445 585 8509 3520 67

S. Korea 95 176 1667 1846 32

USA 29 000 561 527 068 90 246 1641

Singapore 60 080 29 10 214 5

Germany 2 558 455 73 301 30 479 879

UK 4 248 290 125 343 62 352 1840

Spain 3 183 704 72 258 68 075 1545

Italy 3 175 807 101 564 52 579 1682

Iran 1 731 558 61 069 20 434 721
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established formal platforms for multi-ministry and cross-
organizational coordination to set-up a multi-sectoral 
committee for making decisions during the pandemic.9,26

In Italy, the government assigned the task of coordinating 
the necessary interventions to the head of the Civil 
Protection Office (CPO). The head of the CPO formed 
a scientific-technical committee to implement necessary 
measures to protect the public.27

In Germany, the “Crisis Management Team” was formed 
under the joint chairmanship of the Minister of Interior 
and the Minister of Health to strengthen the cooperation 
among federal states more effectively.28 Germany 
pioneered a meaningful inter-sectoral collaboration with 
other countries under direct political support of the 

Chancellor to learn from the experience and support 
the adoption of COVID-19 policies in the country.29 
Unlike Germany, in the United States,  despite warnings 
from the Ministry of Health (MoH), the president and 
government did not take the pandemic seriously at the 
beginning. Nevertheless, the administration gradually 
moved to adopt more appropriate policies in line with the 
CDC decisions.30 Following warnings from the WHO and 
the CDC, the US government formed Information and 
Coordination Committee for Data and Statistics related 
to Coronavirus.31

Similarly, in Iran, the COVID-19 National Committee 
was established under the leadership of the Minister of 
Health and Medical Education, which was later handed 

Figure 2. Policy Contents of Selected Countries in Relation to Separation Strategies (From Our World in Data, with modification17).

Figure 3. Daily COVID-19 Tests per Thousand People in Selected Countries (From Our World in Data18).
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over to the President, and membership of some cabinet 
ministers, to enhance coordination and consistency and 
to increase inter-sectoral collaboration. Simultaneous, 
COVID-19 provincial committees were established under 
the leadership of the governor.32,33

Asian countries including Singapore and South 
Korea, were relatively more successful in fighting against 
COVID-19, mainly due to their timely response.9 

Figure 4. Budgets Allocation to Combat COVID-19 in Selected Countries.

Figure 5. Total Hospital and ICU Beds of the Selected Countries.19

Table 2. Selected Policy Contents of the Selected Countries in Relation to Health Workforce

 
Health Workforce 
Per 10 000 
Population

Workforce Shortage Compensation

Hiring Additional 
Health Workers

Re-allocating 
Health 

Professionals

Returning Retired 
Health Professionals

Freelance Contracts 
for Unregistered Staff 
(Temporary Practice)

Foreign Health 
Workers

Deployment 
of Last Year 

Students

China No data √ Sending health experts from all over China to Hubei

Japan 860 No data

S. Korea 406 √ √ √

USA 682 √ √ √ √ √

Singapore 252 No data

Germany 669 √ √ √ √

UK 664 √ √ √ √ √

Spain 356 √ √ √

Italy 319 √ √ √ √ √ √

Iran 99 √ √ √ √ √

√

Singapore began to screen incoming passengers by 
measuring their body temperature before reporting the 
first positive case of COVID-19 outside China. Besides, 
entry restriction was imposed on those who had traveled 
to China in the past 14 days.9 Another timely measure 
by Singapore against COVID-19 was the declaration 
of “stay at home”, which has become mandatory for all 
Singaporeans.1 As the number of infected people increased 
across the country, the Prime Minister also requested for 
the implementation of “circuit breakers” law for a month. 
The bill allowed the Minister of Health to close the sites 
or use them to quarantine and isolate patients. During the 
passage of the bill, with the aim of tightening regulations 
about the spread of COVID-19, any form of gathering in 
public places was prohibited.9 

South Korea is another country that was prepared to 
deal with this pandemic before the start of the COVID-19 
outbreak.34 Three days after the announcement of the 
disease in China, the Korean CDC formed an emergency 
team to investigate the disease. On March 6, South Korea 
announced a reduction in the number of new cases from a 
peak of more than 800 daily in late February to two new 
cases on May 6, 2020.35 This was achieved without any 
lockdowns, roadblocks, and restrictions on movement 
and assembly.36 While many countries took tough 
measures to stop the virus spread, South Korea presented 
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another strategy to control the disease, so-called TRUST: 
transparency, strong screening, quarantine, unique but 
universally applicable testing and accurate control and 
treatment.34,35,37 Furthermore, under the new rules, all 
passengers arriving in South Korea were required to install 
a smart app on their mobile phones to be able for checking 
their signs regularly.38 Also, all people suspected of having 
coronavirus who did not cooperate with the diagnostic test 
were prosecuted.39

China implemented policies for early detection, early 
isolation, early diagnosis and treatment of identified 
patients, all of which were highlighted by the WHO as 
contributing factors to China’s relatively effective response 
to the pandemic.23,40 Body temperature check was executed 
at the borders as well as entrances of all institutions and 
hospitals.41

Similar to Asian countries, Germany also quickly 
responded to the pandemic through simultaneous 
implementation of three main strategies: containment 
(tightening the country’s borders, prohibition of entry 
travelers from Iran, Italy, South Korea and China, testing 
incoming travelers since the declaration of first positive 
cases in Europe, and imposing 14-days quarantine for the 
cases); protection (with the aim of protecting vulnerable 
people) and mitigation (mandatory schools closure, most 
jobs and any gatherings in community, and observing 
social distance between individuals) to combat the spread 
of COVID-19.42 Moreover, individuals who were in 

contact with patients were classified into three separate 
categories with separate measures to break the infection 
chain.42

In contrast, some European countries such as Italy, Spain, 
and the United Kingdom, as well as the United States have 
relatively delayed the implementation of timely measures 
to combat COVID-19.27 Consequently, the health system 
faced a massive burden of infected cases that resulted in 
unprecedented COVID-19 casualties.9 Following the 
increase in the number of infected cases and reaching 
627 death during 24 hours in Italy, the Prime Minister 
announced a lockdown for the entire Italy encompassing 
all 60 million citizens,43 with the army and police 
responsible to implement strict military quarantine.44 
Similar to Italy, delays in declaring a state of emergency in 
Spain caused people to travel, resulting in rapid spread of 
the virus throughout the country. The central government 
announced a general lockdown 45 days after the first 
positive case in Spain for 15 days, which was extended 
again. As a result, all flights were canceled, residents were 
obligated not to leave their homes except in emergencies 
and workers were allowed to take leave.1 Similarly, in the 
United Kingdom, the Prime Minister initially resisted 
quarantine and lockdown due to the concern of “real and 
unnecessary economic damage”. Public Health England, 
in accordance with the Dangerous Pathogens Advisory 
Committee, did not classify COVID-19 as “Highly 
Effective Infectious Disease” at the beginning, which led 

Figure 6. Time Interval between the First Confirmed Cases and the First Basic Measures in Each Country.
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to virus control programs beginning with delay in the 
United Kingdom.45, 46

In Iran, quarantine measures and traffic restrictions were 
not initially applied and people were only encouraged 
to stay at home. Some interventions were also taken by 
the government to facilitate the staying at home strategy 
and implement the social distance policy, including the 
closure of schools, universities, jobs, religious places and 
ceremonies, banning cash transfer in banks, extension 
of third-party insurance expiration date, etc. Despite 
all interventions, the government’s initial delay in 
implementing prevention and mitigation measures had a 
great impact on the widespread prevalence of the disease, 
which led to contamination of all 31 provinces within 
two weeks. Consequently, following an increase in the 
prevalence of COVID-19 due to New Year holiday, the 
national committee urged the government to impose 
stricter traffic restrictions. To ensure public compliance, 
police and Basij Organization (a militia group affiliated 
with the Army) were settled in inter-provincial borders 
to impose traffic restriction.11 Since April 11, 2020, 
smart social distancing policy has been implemented to 
reopen the businesses and reduce the restrictions gradually. 
According to this policy, medium and low-risk businesses 
resumed their activities with strict adherence to health 
protocols, whereas high-risk business activities will stay 
closed until further notice.47 The Ministry of Health 
and Medical Education (MoHME) also requested all 
trade and industrial units to register in order to receive 
guidelines and environmental health requirements for 
their employees and customers depending on the nature 
of their activities.48 

Service Delivery
In China, when the disease was identified, all hospital 
beds in affected areas were allocated to controlling the 
disease, while fever clinics were established throughout the 
country for early screening.23 Similarly, in Singapore, the 
MoH activated a network of more than 800 public health 
clinics to improve the management of COVID-19 in the 
primary care units.49 Iran also equipped and prepared its 
hospitals as well as comprehensive primary healthcare 
(PHC) centers to do the same. However, the insufficient 
coordination between primary and secondary care, plus 
inadequate communication with the public led many 
people to directly go to hospitals instead of being screened 
in the PHC centers.11

Another criticism is Iran’s failure to utilize the capacity of 
the private sector to reduce the heavy burden of COVID-19 
crisis on the public sector. This was in contrast to the 
United Kingdom where the UK’s National Health Service 
(NHS) entered into negotiations with the private sector 
to respond to the epidemic. The UK’s NHS also freed 
30 000 beds by discharging patients with relatively stable 
conditions and enhanced its emergency construction work 

to add to the capacity of existing hospitals. Additionally, 
the UK’s NHS converted two Conference Centers in 
England and Scotland into temporary hospitals, which was 
also extended to other important UK conference centers.50 

In Spain, although the capacity of hospital beds tripled, 
80% of ICU beds were still occupied by COVID-19 
patients.1 Italy was among the top ten countries in Europe 
in terms of the number of ICU beds per 100 000 population 
(12.5). Also, due to the cancellation of non-emergency 
surgeries, operating room beds in Italy are dedicated to 
intensive care. Moreover, the Italian government, with 
the help of the army, has built temporary hospitals with 
minimal resources for patients with COVID-19.51 The 
Singapore MoH also announced that all COVID-19 
treated patients who have been discharged from hospitals 
should be transferred to the recovery hospitals.52 In Iran, 
hotels were used to accommodate recovering patients. 
Also, the largest shopping center in Tehran and the Tehran 
Exhibition Center were converted into 3000 and 2000-
bed mobile hospitals, respectively.11

Following the emergence of the novel coronavirus 
in China, the Korean CDC began to cooperate with 
manufacturers to develop its commercial diagnostic test 
kits.53 As of April 8, 2020, 638 public health centers 
and medical institutions, including drive-thru and walk-
thru stations, were conducting screening. South Korea 
has increased its daily testing capacity from 3000 tests 
per day in February to nearly 20 000 tests per day as of 
April, reaching more than two million tests by October 2, 
2020, one in every 22 people.54 Similar to South Korea, 
the Singapore’s MoH also rapidly increased the laboratory 
capacity of the reverse transcriptase-PCR (RT-PCR) test 
to 2200 tests per day for a population of 5.7 million.49 To 
identify infected cases at the first level, Singapore tested all 
cases of pneumonia, patients admitted to Intensive care 
units (ICUs), patients with influenza and people with 
infectious problems.9 In Germany, the widespread coverage 
of COVID-19 testing for all people, and the presence of 
laboratory kits in all medical diagnostic laboratories have 
led to the identification of carriers. Evidence-informed 
policy making and strong management, in addition to 
the higher percentage of affected young people who had a 
lower mortality rate due to their better physical condition 
than the elderly, were the reasons for lower mortality in 
Germany.55 Furthermore, the invention of a new diagnostic 
test that detects novel coronavirus 2.5 hours after the 
exposure was another effective measure in early detection 
of carriers and breaking the transmission chain.28,56

The United Kingdom also developed a new diagnostic 
test, which was available to 12 laboratories in the United 
Kingdom, allowing them to test 1000 people a day. The 
testing capacity increased to 10 000 tests per day on March 
28.57-59 In Iran, due to limited facilities and inadequate 
laboratory kits, COVID-19 RT-PCR was initially only 
performed at the Department of Virology at the School 
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of Public Health — Tehran University of Medical Sciences 
and the Pasteur Institute of Iran. Iran’s laboratory capacity 
has gradually increased, so as of July 22, 190 laboratories 
across all 31 provinces are able to perform more than 
25 000 COVID-19 RT-PCR tests.60

In terms of treatment strategy, South Korea adapted 
a differentiated treatment approach, based on which 
patients were classified and treated based on their risk. 
Patients at higher risk were hospitalized. In contrast, 
low-risk patients were sent to dormitories provided and 
equipped by the private sector. The type of treatment 
also varied, from complete isolation in negative pressure 
chambers to antiviral and antibiotic compounds to simple 
monitoring.39,61 In a similar measure, the Italian MoH has 
been advising asymptomatic patients and people with mild 
symptoms to refrain from visiting hospitals and to remain 
in home isolation until the test will become definitively 
negative.51

Financing
The Chinese government allocated 9.95 billion RMB 
(about $1.41 billion) for public services, epidemic 
prevention and control to provide better healthcare 
services and prevent transmission.23 New health insurance 
policies were also introduced regarding “health insurance 
payments and compensation”, based on which 65% of 
the medical expenses of COVID-19 patients were paid by 
insurance companies and the remaining 35% were paid 
by the government. The South Korean government also 
took specific measures to ensure people’s well-being in 
emergencies, such as passing special laws to cover the costs 
related to COVID-19. The government used emergency 
financial resources to provide free hospitalization for 
the poor and allocated additional funding to combat 
COVID-19.62 In the US, the Congress passed the largest 
COVID-19 package to date under the Coronavirus Aid, 
Relief, and Economic Security Act (CARES Act), along with 
three other pieces of emergency legislation, accounting for 
approximately $2.6 trillion, of which, about $176 billion 
was allocated to hospitals and health care providers.63 
In Singapore, the MoH has pledged to pay all bills for 
suspected or infected patients.49 Similarly, insurance 
companies were responsible for paying the expenses of 
COVID-19 patients in Germany. To compensate hospitals 
and doctors, a law was passed to prevent treatment 
disruption, additional budget was allocated to help people 
during quarantine.28 With the declaration of emergency 
conditions, the Italian government initially allocated extra 
€5 000 000 (about $6 million) to implement the first 
interventions.27 Moreover, the government has opened a 
special account for COVID-19 to maintain transparency 
and accountability, build public confidence and prevent 
any possible fraud. It has also incentivized healthcare 
providers through allocation of additional payments.64 
In the United Kingdom, the issuance of the premium 

payment law was approved by the government.
In Iran, the Planning and Budget Organization 

allocated about $3.125 billion to the health system, 
plus one billion Euros (about $1 174 225 000) from the 
National Development Fund to combat COVID-19.65 All 
people with symptoms or in contact with a symptomatic 
or positive COVID-19 test were also entitled to free-of-
charge RT-PCR tests. Further, the government allocated 
funds and tax breaks for the production of masks and 
disinfectants.66

Health Workforce
Human resource management was one of China’s key 
measures to provide health workforce in each city based 
on their needs. Thousands of healthcare workers from all 
over China were transferred to the hospitals in the Hubei 
province, especially in Wuhan.23 In Germany, in addition 
to new manpower recruitment in the health sector, 
medical students were encouraged to join the medical 
staff in hospitals.28 The NHS in the United Kingdom 
increased its health care personnel, removed the barriers 
to recruit retired NHS employees and social workers and 
employ medical and nursing students temporarily.46,50 In 
Spain, non-specialist medical graduates, retired healthcare 
workers, and final year medical and nursing students were 
recruited, while the contracts of medical residents were 
renewed.13 In Italy, many anesthesiologists who previously 
served in the operating room were transferred to managing 
intensive care and emergency medical care allocated to 
the patients with COVID-19.51 In Iran, similar to other 
countries, retired workforces and final year nursing 
students were called in to help, while newly-graduated 
nurses who were admitted in the employment exam, 
promptly entered the field by eliminating administrative 
bureaucracy.11,61

Information
In China, mass media and video conferencing were used 
for public health education, i.e. mask wearing, with the 
assistance of outstanding individuals and national figures. 
These trainings were offered to all age groups and even 
preschool children.23 Public health education in Germany 
began from the first stages of the virus spread. To reach 
out to minorities, refugees and non-German speakers, the 
guidelines were also translated to six different languages 
and posted on the MoH website.28 Healthcare workers 
dealing with COVID-19 received extra training in terms 
of diagnoses, medical care, infection control, and the use 
of personal protective equipment (PPE).28 Empowering 
the public through the national media, establishing public 
health information campaigns, encouraging people to stay 
home and installing banners and announcements in the 
subways were among the measures taken by the United 
Kingdom.46,67 Mass media in Spain and Italy also played 
significant roles in providing precise information for public 
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health education.13,51 Furthermore, the MoH in Italy 
introduced a public website and a direct hotline (1500) to 
provide people with access to the latest information about 
the pandemic.68 In Iran, in terms of public education, 
the MoHME, in collaboration with Medical Universities 
provided educational information through social media, 
national TV and educational billboards in the streets. 
Furthermore, religious clerics were trained and asked to 
encourage people to adhere to health protocols during the 
holy month of Ramadan.11 The MoHME also prepared 
a number of national guidelines for many careers, public 
places, and even special groups such as chronic patients, 
pregnant women, people with chronic conditions, and 
the elderly to raise public awareness.61 The MoHME also 
launched an official website of COVID-19 epidemiology 
that provides up-to-date statistics, reports, guidelines and 
information for various groups of the society.69

With the widespread use of big data and information 
technology, China has developed an intelligent system 
for controlling the disease. In Wuhan, more than 1,800 
teams tracked tens of thousands of people in contact 
with the infected patients,40 and were ordered to stay 
in quarantine for 14 days if suspicious.23 Two mobile 
applications have helped in enforcing the restrictions by 
providing offline services, and more importantly, tracking 
people’s movements and even warning individuals to avoid 
unnecessary exits from home. Besides, everyone had a type 
of traffic light system with color codes on their mobile 
screen, in which green, yellow, or red designated the 
person’s health status.40

Perhaps, the most extensive and organized strategies of 
patients’ contact tracing was performed in South Korea. 
These include the use of new technologies to monitor 
patients through closed-circuit television cameras, tracking 
bank cards, and the use of mobile software to identify 
suspicious individuals in the early stages. Health officials 
track patients’ movements using security camera footage, 
credit card records, Global Positioning System (GPS) 
data from their cars, and data from software installed on 
mobile phones. The government also used a GPS tracking 
program to share and publicize patients’ movements.35 
Furthermore, patients’ withdrawal from quarantine (for 
those under house quarantine) was monitored by software 
installed on their mobile phone and fined up to $2500 in 
case of violation.70 Furthermore, the government invited 
companies to develop programs that visualize patients’ 
anonymous graphical data and made it available to the 
public.71

The Singaporean government also performed active 
follow-up of contacts to break the transmission chain. 
The Government Technology Agency designed the first 
telephone software for smartphones to track all contacts,9 
which led to the diagnosis of about 53% of patients 
through contact tracing.72 People who came in contact 
with a patient or suspicious person were called three times 

a day if the contact was close, and once a day if the contact 
was not close, so that their fever and respiratory symptoms 
could be checked. People would be taken to hospitals if 
they had symptoms after the contact. Close contacts with 
the COVID-19 patient underwent 14-day compulsory 
quarantine, and contacts with lower risk were actively 
monitored.49,72 In Germany, two applications were used 
to track and manage contacts and identify contaminated 
sites in the country.28 In Iran, during the first stages of 
COVID-19 spread, contact tracing was not followed-up 
actively. Iran introduced an application, called “Mask”, to 
identify the designated infected areas, as well as to allow 
individuals to assess the likelihood of being infected by 
regularly answering the application questions.61 Moreover, 
if people are exposed to infected individuals, they would 
be warned by this application. Nevertheless, using this 
application was not mandatory and it was not widely 
advertised; therefore, a large percentage of the population 
have no information about this application and how to use 
it. Worse still, the application has been removed from the 
Google Play page due to US unilateral sanctions against 
Iran, which even makes it harder to access. 

Medical Products, Vaccines and Technologies
China initially pioneered the development and use of 
COVID-19 diagnostic kits. Currently, there are at least 
six local RT-PCR test kit manufacturers approved by the 
National Medical Products Administration. In general, 
manufacturers have the capacity to produce and distribute 
up to 165 000 tests per week.23,73 South Korea has also 
a large-capacity healthcare system and a sophisticated 
biotech industry to produce test kits.25,36 Although Iran 
initially suffered from a shortage of diagnostic kits, which 
was partially exacerbated by the US unilateral sanctions,74 
it has become self-sufficient in terms of producing 
diagnostic kits.75 As of November 17, 2020, there were 
nine knowledge-based companies in Iran that produce an 
average of more than 8 million RT-PCR diagnostic kits 
per month.76

The Chinese government focused on supply and price 
control of medical products, i.e. masks and other PPEs 
to increase people’s access to these equipment. Moreover, 
some Chinese major corporations donated free healthcare 
protective facilities to healthcare centers.23 In Germany, 
the government has authorized pharmacies to produce 
and sell alcohol-based homemade disinfectant solutions, 
while the European Union was asked for help in providing 
medicine.28 There is conflicting information about Britain 
in the provision of medical and protective equipment. 
A number of sources have stated that the government 
has been able to take effective measures to provide and 
distribute protective equipment, but there are also reports 
of complaints from the medical team and healthcare 
workers for not receiving adequate protective equipment, 
so medical staff have had to purchase PPEs out of their 
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pocket.46 A team of health workers were also dispatched 
from China to Italy with a consignment of medical 
equipment, followed by imports from South Africa.51 Iran 
has also increased access to the healthcare equipment, 
including masks, through enforcing laws to ban the export 
and sale of masks to unauthorized individuals and legal 
entities, to issue import licenses for a variety of masks 
with minimal tariffs, and rationing and distributing 
medical masks in medical centers.11 Besides, in the early 
days of crisis, the Iranian government distributed free 
health packages, including masks, disinfectant gels along 
with educational content with the aim of improving the 
public awareness in the city of Qom.11 On April 19, Iran 
announced that domestic mask production has increased 
from 150 000 to three million per day.77

In China, non-COVID-19 healthcare services were 
provided through online technology and telemedicine 
(smartphones or personal computers).78 In Italy, also, to 
prevent the spread of the virus, telemedicine technologies 
have replaced direct referral of people for medical 
advice.51 Similarly, In Iran, the MoHME launched the 
4030 call center with 2000 special phone lines, plus 
the use of SIB (Integrated Health Portal of Iranians) for 
screening purposes and providing the necessary advice 
about individuals’ health conditions.11 Besides, the 1666 
call center with 120 hotlines has been allocated by the 
Health Insurance Organization of Iran for this purpose. 
Nevertheless, telemedicine and e-health programs have 
not been widely used in Iran towards acceleration of the 
process of service provision, early detection, and outbreak 
prevention of COVID-19.11

In the field of research, the Chinese government 
launched a series of emergency research programs on virus 
genomes and vaccine development.23 Until now, many 
countries including Germany, United Kingdom, Iran 
and the United States also allocated specific budget for 
vaccine development as the main expected strategy to fight 
COVID-19.11,28,42,79,80 As of December 31, 2020, WHO 
validated the first COVID-19 vaccine for emergency use, 
which was reported to be over 90% effective. Of other 
COVID-19 candidate vaccines, 181 were in the preclinical 
evaluation and 69 were in the clinical evaluation, 16 
of which have reached phase Ⅲ of the clinical trial by 
February 16, 2021. The trials have been supported by 
various manufacturers in the United Kingdom, China, 
Russia, the United States, Germany, etc.81

GAVI, the Vaccine Alliance also launched a global 
initiative, called COVAX, to pool resources and share 
vaccine development risk, with the aim of working with 
vaccine manufacturers to provide countries with equitable, 
safe, and effective access to the approved COVID-19 
vaccine. COVAX, co-led by the Coalition for Epidemic 
Preparedness Innovations, GAVI and the WHO, is the 
only global initiative that cooperates with governments 
and partners with vaccine manufacturers to ensure that 

all developed and developing countries have access to the 
COVID-19 vaccine.82,83

The first three waves of COVID-19 have ended in 
many countries, while the fourth wave might be about 
to begin, even stronger, in some settings including Iran. 
During the first wave, some countries presented better 
preparedness and implemented more effective policies 
to control the disease with less casualties than others. 
The present study highlighted the fundamental role of 
appropriate policy making, in terms of the type, approach, 
time, comprehensiveness and manner in reaching the 
final outcome of the COVID-19 crisis. It is evident that 
countries that took the threat of pandemic seriously even 
before the beginning of the crisis, were able to prevent 
the virus spread by taking timely measures and therefore 
achieved far better outcomes. More importantly, timely 
and strong political support, emphasis on conducting more 
and more diagnostic tests, and contact tracing through 
the use of novel technologies also influenced the effective 
performance of more successful countries in response to 
the pandemic. Adequate resource allocation is necessary 
but not enough. Delays in emergency response and failure 
to take the spread of the disease seriously, delayed case 
identification, inadequate inter-sectoral collaboration, 
inappropriate surveillance, monitoring & evaluation 
system, and lack of coordinated and integrated policies, 
in addition to weak political support were also the main 
reasons behind undesirable outcomes.

Over a year into the crisis, 2.6 million global citizens have 
lost their lives due to COVID-19 pandemic. The crisis is 
hitting many countries, including the European countries 
that had already begun to lift some restriction and are 
now placing more limitations again. Iran just passed its 
worst experience since the beginning of the pandemic and 
is expecting another devastating wave. The interesting 
observations in the Southern hemisphere, which finished 
the winter season with considerably lower cases of seasonal 
influenza, might remind us that until global and equitable 
distribution of the reliable vaccines, there is no other 
way to control COVID-19 spread than simple measures 
including mask wearing, social distancing and washing 
hands frequently. Applying experiences and health policy 
learning is essential for more efficient performance during 
this difficult time. We are all together in this and need to 
learn and act together until we defeat the crisis.
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