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ABSTRACT
Background  Several healthcare systems facing 
respiratory viral infections outbreaks, like COVID-19, 
have not been prepared to manage them. Public health 
mitigation solutions ranging from isolation of infected or 
suspected cases to implementation of national lockdowns 
have proven their effectiveness for the outbreak’s control. 
However, the adjustment of public health measures is 
crucial during transition phases to avoid new outbreaks. To 
address the need for designing evidence-based strategies, 
we performed a systematic review to identify healthcare 
systems interventions, experiences and recommendations 
that have been used to manage different respiratory viral 
infections outbreaks in the past.
Methods  PubMed, Web of Science, Scopus and Cochrane 
were searched to retrieve eligible studies of any study 
design, published in English until 17 April 2020. Double-
blinded screening process was conducted by titles/
abstracts and subsequently eligible full texts were read 
and pertinent data were extracted. When applicable, quality 
assessment was conducted for the included articles. We 
performed a narrative synthesis of each implemented 
public health approaches.
Results  We included a total of 24 articles addressing the 
public health approaches implemented for respiratory 
viral infections outbreaks for COVID-19, influenza A 
H1N1, MERS and severe acute respiratory syndrome . 
The identified approaches are ascribable to two main 
categories: healthcare system strategies and healthcare 
provider interventions. The key components of an effective 
response on respiratory viral outbreaks included the 
implementation of evidence-based contextual policies, 
intrahospital management actions, community healthcare 
facilities, non-pharmaceutical interventions, enhanced 
surveillance, workplace preventive measures, mental 
health interventions and communication plans.
Conclusion  The identified healthcare system strategies 
applied worldwide to face epidemics or pandemics are a 
useful knowledge base to inform decision-makers about 
control measures to be used in the transition phases of 
COVID-19 and beyond.

INTRODUCTION
Health systems are currently facing a new 
respiratory virus pandemic caused by the 

novel coronavirus SARS-CoV-2, which 
emerged in December 2019 in Wuhan, 
China and has spread rapidly all over the 
world. This pandemic has revealed the weak-
nesses and unpreparedness of most health 
systems.1 WHO declared the pandemic on 
11 March 20202 and as of 27 July 2020 more 
than 16 000 000 people have been infected 
and over 646 000 deaths have been reported 
worldwide in more than 200 countries.3

As a result from the current pandemic, 
public health experts and government repre-
sentatives have wondered how to undertake 
effective public health measures and restric-
tion policies and their attempts have ranged 
from the isolation of infected individuals to 

Key questions

What is already known?
►► Respiratory viral epidemics are a huge challenge for 
nations and their health systems worldwide.

►► Health systems’ responses to pandemics have often 
been managed as isolated experiences and related 
strategies that were adopted were considered to be 
context-specific.

What are the new findings?
►► Twenty-four articles revealed a wide range of possi-
ble solutions that can be adopted to face pandemics.

►► A comparative evaluation of non-pharmaceutical in-
terventions remains a major controversial issue.

►► There is a need for primary data to guide the struc-
turing and implementation of strategies.

What do the new findings imply?
►► International cooperation, transparency of data, con-
nections between health experts and governmental 
officials are needed to support nations’ management 
systems.

►► National and local administrations should coordinate 
closely and be interconnected to promote a unified 
leadership and a hierarchical responsibility.

►► Detailed reporting would be required from the scien-
tific community to help the improvement of strategic 
actions.
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the implementation of national lockdowns. The imposed 
lockdown strategies were effective in controlling the 
outbreak and resulted in a sustained reduction in the 
number of new cases across the world.4–7 While several 
countries introduced the easing of lockdowns in the 
summer of 2020, the planning and adjustment of public 
health measures at a national and international level are 
of utmost importance to ultimately reach and maintain 
a state of low level or no transmission.8 It is likely that 
the transition period of the COVID-19 pandemic will last 
several months and the implementation and constant 
surveillance of public health strategies are fundamental 
prerequisites for the organisation and management of 
healthcare systems.9

To look at the diverse strategies enacted to slow 
down and stop transmission of previously experienced 
pandemics—caused by other respiratory viruses such as 
severe acute respiratory syndrome (SARS), Middle-East 
Respiratory Syndrome Coronavirus, influenza A H1N1 
and Influenza Pandemic, 1918–1919—could be an 
opportunity to better manage emerging viral outbreaks. 
Lessons from the past show where healthcare systems 
have been successful and where they have failed while 
coping with respiratory virus outbreaks. Furthermore, 
they highlight where evidence-based research is needed 
so that it can assist decision-makers and stakeholders 
in addressing challenges that emerge or are related to 
epidemic transition phases, including COVID-19.

In this systematic review, we aim to identify key issues, 
context and applications of intervention strategies that 
have been implemented to control emerging outbreaks 
as well as to summarise international, national, and 
local health systems’ approaches that have been used 
to contain epidemics or pandemics and that may be 
currently useful as control measures in the transition 
phases of the COVID-19 pandemic.

METHODS
This systematic review was conducted and reported 
according to the Preferred Reporting Items for System-
atic Reviews and Meta-Analyses statement.10 The review 
protocol was published in PROSPERO with registration 
number CRD42020194318.

Search strategy
The electronic databases of Web of Science, PubMed, 
Scopus and Cochrane were searched to retrieve poten-
tial eligible articles, published from the inception until 
17 April 2020. A search string for PubMed was devel-
oped consisting of Medical Subject Headings terms 
and keywords combined by using Boolean Operators. 
The search in PubMed was restricted to only humans. 
Keywords such as “Pandemics”; “Epidemics”; “SARS”; 
“MERS”; “COVID-19”; “Influenza Pandemic, 1918–
1919”; “Strategies”; “Management”; “Surveillance” were 
used. The search string was adapted for use in the other 

electronic databases. The full search strategy for all data-
bases can be found in online supplemental material 1.

Inclusion/exclusion criteria
We included articles that discussed healthcare system 
strategies or healthcare provider interventions that have 
been used to manage respiratory viral epidemics or 
pandemics, with any study design (quantitative or qual-
itative) and that are published in English. We excluded 
systematic reviews, non-empirical studies, conference 
abstracts, editorials, commentaries, book reviews and 
abstracts not accompanied by a full text. Furthermore, 
animal and modelling studies were excluded. We aimed 
to collect and summarise information concerning health 
systems’ approaches, from both a broad and holistic 
point of view, which addressed healthcare challenges 
during respiratory virus outbreaks. We also excluded 
studies discussing clinical therapeutics; clinical epidemio-
logical data; vaccines; knowledge; behaviours and educa-
tion on pandemics; economic studies; and restrictions 
concerning school closure, travel and transportation. The 
included articles were grouped into two main categories: 
(1) articles reporting approaches related to healthcare 
providers and (2) articles reporting approaches related 
to healthcare systems. For the purposes of this review, the 
term ‘healthcare system strategies’ refers to the strategy 
of any health system which provides leadership, manage-
ment and direction to healthcare units through a set of 
policies and plans adopted by government, private sector 
and other groups in areas such as financing, human 
resources and public health. The term ‘healthcare 
provider management’ refers to any organisation or insti-
tution delivering healthcare services to the population.

Study selection
All studies retrieved from the search strategy were 
imported to Mendeley and duplicates were removed. The 
remaining studies were uploaded to RAYYAN QCRI soft-
ware. Three researchers (MF, IH and DZ) independently 
performed the first screening based on titles and 
abstracts. In a second step, studies with full texts avail-
able were entirely read by the researchers to decide the 
final articles to include in the review. Disagreements were 
resolved through discussion between the review team 
members. The reference lists of the included studies 
were hand searched to look for additional studies.

Data extraction and synthesis
Data extraction was performed by three researchers (MF, 
IH and DZ). A dedicated data extraction form was used 
to retrieve the following information for each eligible 
study:
1.	 Study identification (first author, title, publication 

year).
2.	 Study characteristics (period, country, design, disease, 

population).
3.	 Healthcare approach categories (ie, healthcare sys-

tems strategies and healthcare providers manage-
ment).

https://dx.doi.org/10.1136/bmjgh-2020-003677
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4.	 Healthcare approach subcategories:
1.	 About healthcare system strategies: workplace and 

university measures, non-pharmaceutical interven-
tions (NPIs), communication strategies, healthcare 
policy development, mental health interventions 
and epidemiological surveillance.

2.	 About healthcare provider management: hospitals 
and community healthcare facilities.

5.	 Description of the implemented approach (focus of 
the intervention, design and key components, tools 
used to implement it, stakeholder group, setting).

6.	 Main findings and possible outcomes of the imple-
mented approach.

We developed a synthetic narrative analysis, matching 
and grouping studies according to the type of approach 
implemented and described by each study, then organ-
ised the information into local categories and subcate-
gories. This resulted in classifying studies that reported 
healthcare system strategies into six subcategories based 
on their approaches to address healthcare challenges 
during respiratory virus outbreaks and classifying studies 
reporting healthcare provider management interven-
tions into two subcategories. Findings related to each 
article’s topic were analysed and synthesised to determine 
the most important and most used approaches as well as 
gaps in knowledge, to be able to drive to conclusions in 
terms of their implications for public health and govern-
mental decision-makers in responding to the COVID-19 
pandemic transition phases.

Quality assessment
When appropriate, two researchers (IH and MF) inde-
pendently conducted the methodological quality assess-
ment, based on the study designs. Disagreements were 
resolved by discussion with a third researcher (DZ). The 
standardised critical appraisal tool was the Joanna Briggs 
Institute Qualitative Assessment and Review Instrument 
and it was used to assess the methodological quality of 
included papers.11 This tool offers the possibility to 
appraise the methodological quality of articles based on 
the satisfaction or not of several specific criteria for each 
study design. To assess the quality of the narrative reviews 
included in the systematic review we used the Scale for the 
Assessment of Narrative Review Articles 12 and the ‘Study 
Quality Assessment Tools’ of the National Heart, Lung 
and Blood Institute for the before-after study.13 The latter 
gives six criteria to evaluate on a scale from 0 to 2, where 
0 is appointed when the specific criteria is not satisfied 
at all and two when the criteria is completely satisfied. 
To summarise the overall evidence quality, we grouped 
the articles into three categories: good (studies met at 
least 75% of the quality criteria), moderate (studies met 
between 50% and 74% of the quality criteria) and poor 
(studies met less than 50% of the quality criteria) meth-
odological quality.

Patient and public involvement
Patients and the public were not involved in any way in 
this study which is a systematic review of the literature.

RESULTS
Results of the search strategy
A total of 1239 articles were retrieved from all databases. 
After the screening process, 24 articles14–37 satisfied the 
inclusion criteria and were included in the systematic 
review. No further studies were retrieved from the hand-
search of the reference lists of the included studies. The 
process of study screening and selection is reported in 
figure 1.

Results of the quality assessment
The majority of articles (58.3%)14 15 19 23–25 27 29 30 32 35–38 had a 
specific study design, while the rest (41.7%)16–18 20–22 26 28 31 34 
were literature reviews or guidelines without a designated 
study design, so it was not applicable to perform a quality 
assessment for the latter reviews. Among the articles 
for which we conducted the quality assessment (14 
studies),14 15 19 23–25 27 29 30 32 35–38 78% had a good quality 
(satisfied 75% or more of the quality criteria), while the 
rest (25%) had a moderate quality (satisfied between 50% 
and 74% of quality criteria). The quality assessment of 
the included articles is reported in online supplemental 
material 2, according to the quality appraisal tool used.

Characteristics of the included studies
Twelve14–16 18 19 26 30 32–35 37 articles reported data on influ-
enza A H1N1, seven21–25 27 28 articles were on COVID-19, 
one article29 was on MERS, one article was on SARS,20 
two articles17 36 were on both influenza A H1N1 and 
SARS and one article31 was on influenza A H1N1, SARS 
and MERS. The included articles were published from 
2008 until 2020. Regarding the study design, the majority 
(20.8%) were case reports, followed by qualitative arti-
cles (12.5%), narrative reviews (8.3%) and cohort, cross 
sectional, before-and-after and randomised clinical trials, 
each with only one article, respectively. 37.4% of the 
articles did not have a specific study design or a desig-
nated methodological approach and were reported as 

Figure 1  The process of study screening and selection.

https://dx.doi.org/10.1136/bmjgh-2020-003677
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descriptive literature reviews. The included articles were 
grouped in two main categories: (1) regarding the strat-
egies adopted to face the outbreaks at a broad, national 
level and named healthcare system strategies and (2) 
concerning the plans adopted to manage the outbreaks 
at a healthcare provider level and named healthcare 
providers management.

Healthcare system strategies
Several articles14 15 21 26 31 32 reported on the healthcare 
system strategies used in facing the emergencies related 
to the epidemics. The adopted strategies belong to the 
following subcategories: healthcare policies (seven arti-
cles),16 17 22 30 33 36 37 communication strategies (eight 
articles),20 22 26 30 33–36 NPIs (three articles),26 31 32 epide-
miological surveillance strategies (three articles),20 31 34 
mental health interventions (four articles)21 22 25 28 and 
workplace and university measures (three articles).14 15 21 
Several articles referred to more than one subcategory, 
indicating that the combination of these strategies would 
provide a synergic and more effective action (table 1).

Healthcare policy development
Seven articles16 17 22 30 33 36 37 on pandemic management 
policies suggested that policy implementation should 
be supported by evidence-based decisions and be based 
on countries’ past experiences. Six articles reported 
the policy development lessons learnt from influenza A 
H1N1, two articles from SARS and influenza A H1N1and 
one article from COVID-19. All articles concluded that 
policy planning and development should enable the 
realisation of a coordinated response, whereas the 
other components to be considered during the devel-
opment differed according to the healthcare system 
capacity. Lessons learnt from Australia during the 
2009 influenza A H1N1 pandemic suggested that the 
decision-making and communication processes should 
be intimately linked with each other, better coordi-
nated at a national and regional level and aligned with 
the experts’ advice.

Specifically, it was recommended to focus on the tran-
sition phase of the epidemic through the following ways:
1.	 To realise a careful downscaling of response as the 

pandemic is brought under control.
2.	 To recover and restore the healthcare system and re-

turn to the alert phase as quickly as possible.
3.	 To enhance the vigilance for possible subsequent 

waves.
4.	 To increase the monitoring plans to control the virus 

transmission.16

Policy planning and development, as based on New 
Zealand’s experience with influenza A H1N1, should 
consider the following actions:
1.	 The realisation of a coordinated response and its 

communication.
2.	 The development of a combined public health/prima-

ry care response during the ‘containment’ phase.

3.	 The creation of a universal red/green stream during 
the ‘manage it’ phase of the epidemic supported by 
dedicated influenza centres and call centres.33

According to the recommendations of healthcare 
service workers in Canada, based on their encountered 
barriers during influenza A H1N1, policies for future 
pandemics should include:
1.	 The distribution of supplies in a timely fashion.
2.	 The establishment of an emergency fund.
3.	 The involvement of more human resources.
4.	 The deployment of an interdisciplinary team of health-

care professionals and the general community.
5.	 The increase of community awareness regarding dis-

ease processes and prevention.
6.	 The opening of an ‘alternative care site’ as a satellite 

centre providing necessary health services.37

Considering the weaknesses of a health system’s 
response, such as those reported in Mexico during influ-
enza A H1N1, policy plans should incorporate:
1.	 The cooperation between different countries.
2.	 The promotion of information exchange.
3.	 The creation of international governmental 

networks.30

The development of pandemic preparedness and 
response guidelines, along with a well-planned, effec-
tively communicated and coordinated emergency 
response, were considered to be the key strategy compo-
nents for influenza A H1N1 and SARS management.17 
The key components of a pandemic management policy, 
considering the Hazard Analysis and Critical Control 
Points (HACCP) analysis on their weaknesses and 
strengths during influenza A H1N1 and SARS, were the 
following:
1.	 To identify and name the key operators in all institu-

tions involved in outbreak management.
2.	 To develop specific guidelines.
3.	 To harmonise national, regional and institutional ep-

idemic plans.
4.	 To capacitate surveillance databases and to create sys-

tems to analyse huge datasets.
5.	 To develop strategies to cope with limited resources 

during the outbreaks.36

The development of pandemic policies, according to 
the Strengths, Weaknesses, Opportunities and Threats 
(SWOT) analysis on China’s response during COVID-19, 
should be people-oriented and continuously reshaped 
to answer to the global public crisis. The highest priority 
areas to be addressed in the policies were recognised as:
1.	 The continuous evolution of an emergency health 

system.
2.	 The strengthening of international and domestic link-

ages and public intervention in responding to public 
health emergencies.

3.	 The enhancement of related scientific research.
4.	 The development of a plan for an infectious disease 

reporting system.
5.	 The formulation of a return-to-work plan for different 

industries.22
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Communication strategies
Eight articles20 22 26 30 33–36 underlined the need for an 
effective communication strategy about the risk related 
to the diffusion of the disease’s outbreak. Risk communi-
cation strategies during the influenza A H1N1 outbreak 
in the USA were considered important because they 
allowed people to ponder the need for trust in the govern-
ment to induce people to comply with the regulations.26 
Finding the best way to inform people about the correct 
use of personal NPI and to provide medical advice for 
patients with influenza-like-symptoms was considered a 
critical aspect during the influenza A H1N1 outbreaks 
in New Zealand33 and England.34 To cope with pressures 
on primary care, the communication strategy included a 
dedicated emergency telephone-based facility and illus-
trated messages transferred via media. The need for a 
clear and well-defined communication strategy, among 
both the public and healthcare providers, also emerged 
during the influenza A H1N1 outbreaks in Mexico30 and 
Canada,35 where technology was considered important as 
a way to improve the coordination of the communication 
plan and avoid the variability and incongruities in devel-
oping guidelines. An effective communication strategy, 
to both the stakeholders and the general public, was 
also deemed important for a better public participation 
and support to contain also SARS.20 A HACCP analysis 
assessed the policies applied to face the influenza A H1N1 
and SARS outbreak in European countries. It underlined 
the importance of a communication strategy that involves 
all levels of pandemic management, including institu-
tions that have the responsibilities of administrating 
and coordinating the response as well as disseminating 
information to healthcare providers who are taking part 
in the management.36 In a similar way, the SWOT anal-
ysis (Strengths (S), Weaknesses (W), Opportunities (O) 
and Threats (T)) on China’s response towards COVID-19 
led to criticisms about proper communication among 
all of the stakeholders involved in the management of 
epidemics, including institutions, international organi-
sations and governments, who are in charge of coordi-
nating the control strategy.22

Non-pharmaceutical interventions
Three articles26 31 32 considered NPIs as a useful tool 
to reduce the spread of the respiratory viral infections 
while waiting for the availability of vaccines and specific 
therapies and concluded that the use of a single NPI is 
only partially effective. The effectiveness of multiple 
NPIs during the influenza A H1N1 pandemic in the USA 
involved personal (voluntary home isolation, respiratory 
etiquette, hand hygiene), community (social distancing 
measures, school closures and dismissals) and environ-
mental (surface cleaning measures)26 aspects. The combi-
nation of different NPIs included hand hygiene; the use 
of appropriate and well-fitted facemasks; ventilation and 
disinfection of each room; and isolation of suspected 
cases. Additionally, enhanced surveillance, contact 
tracing and a quarantine for asymptomatic contacts, were 

effective tools in preventing a secondary outbreak of the 
2009 influenza A H1N1 in China32 and in containing the 
spread of influenza A H1N1 and SARS.31 Considering the 
reported effectiveness of NPIs in controlling the spread 
of respiratory viruses, the continuity of these measures 
throughout the epidemics’ transition phases was highly 
recommended.

Epidemiological surveillance
Three articles20 31 34 reported that rapid and early identifi-
cation of positive cases during respiratory viral epidemics 
allow healthcare systems to put prompt control measures 
in place to prevent the spread of the infection. In Taiwan, 
contact tracing strategies during the SARS outbreak were 
used to rapidly identify possible early secondary cases 
and any unrecognised source of infection for persons 
without epidemiological links, along with a quarantine 
of asymptomatic contacts proved effective in containing 
the infection.20 The enhanced surveillance was crucial in 
increasing the capability for effective control measures 
to contain and limit the spread of influenza A H1N1 in 
Australia31 and England as well.34 The latter highlighted 
the importance of an appropriate regional-based surveil-
lance programme, operating throughout the year in 
summer and in winter.34

Mental health interventions
Four articles21 22 25 28 reported the integration of psycho-
logical crisis intervention into the general deployment 
of disease prevention during COVID-19 in China, the 
USA and Jamaica. Mental health national associations 
were required to implement interventions and to create 
psychological assistance groups of experts to provide 
professional guidance and coordination with the health 
authorities. According to the ‘Principles for Emergency 
Psychological Crisis Intervention for COVID-19’ issued 
by the Chinese authorities,28 the interventions related 
to mental health should address three main points: (1) 
understanding the mental health status in the different 
populations involved in the COVID-19 outbreaks; (2) 
identifying people who are at high risk of suicide and 
aggression; (3) providing appropriate psychological 
interventions for those who need it. Specific meas-
ures, such as the creation of a crisis response team that 
provides online mental health counselling and educa-
tion for both patients and front-line medical staff, should 
also be adopted widely at a national level. The establish-
ment of a social psychological early warning system, the 
strengthening of a public psychological health education 
system and the provision of psychological counselling, for 
the general public,22 and in particular for students,21 has 
been considered to be of utmost importance in reducing 
the risk of negative psychological outcomes. Based 
on previously experienced pandemics, a fundamental 
mental health intervention is the ‘psychological first aid’ 
tool, which can mitigate the acute psychological distress 
and offer a compassionate and supportive presence to 
continuously assess the healthcare workers’ needs.25



Cascini F, et al. BMJ Global Health 2020;5:e003677. doi:10.1136/bmjgh-2020-003677 9

BMJ Global Health

Workplace and university measures
Three articles14 15 21 evaluated the preventive measures 
implemented in non-healthcare workplaces and their 
effectiveness, especially during influenza A H1N1 and 
COVID-19. A randomised controlled trial conducted in 
Japan14 reported that the adoption of combined work-
place measures reduced the overall risk for influenza A 
H1N1 infection transmission by 20% in the workplace. 
These measures included: the measurements of body 
temperature before leaving work each day; the reporting 
of any symptoms of influenza-like illness among workers 
or their family members; the obligation to stay at home 
for the symptomatic worker; and the possibility to return 
to the workplace based on specific criteria and after 
physician evaluation. To minimise the influenza A H1N1 
disease, healthcare and non-healthcare businesses in 
USA implemented, based on Centers for Disease Control 
and Prevention (CDC) recommendations, the following 
actions: (1) the training of employees on ifluenza A 
H1N1 disease; (2) the promotion of respiratory hygiene 
practices; (3) the availability of free medical consulta-
tions for the staff; (4) the availability of screening prac-
tice for the illness; (5) the higher frequency and inten-
sity of environmental cleaning; (6) the discouraging of 
face-to-face meetings and (7) the restriction of business 
travel. However, the implementation of these measures 
was affected by factors associated with the size of the 
company involved and if this company was related to a 
healthcare business or not.15 Preventive measures should 
also be implemented in academic workplaces, which 
especially faced challenges during COVID-19 due to the 
interruption of face-to-face lessons. Going through the 
transition phases of a pandemic, it was suggested that a 
task force with a multidisciplinary approach be created 
to make informed decisions that are consistent with the 
evolving situation, that NPIs be implemented, and that 
technological services to keep up with the daily academic 
activities be adopted.21

Healthcare providers management
This category includes 10 articles17–20 23 24 27 29 35 38, among 
which 7 articles17–20 27 29 35 appertain to the subcategory 
hospital interventions and three23 24 33 refer to the subcat-
egory community healthcare facilities interventions 
(table 2).

Hospital interventions
More than half of the articles included in this subcate-
gory (57%)17 19 27 32 reported infection screening as an 
effective intervention to face SARS, influenza A H1N1 
and COVID-19 in Taiwan, the USA and Germany, 
respectively. In all articles, triage, early recognition 
and isolation of suspected/confirmed cases were 
mentioned as the most useful tools to implement this 
measure, followed by temperature checks (16.6%)32 
and the development of a nurse-driven protocol and an 
out-of-hospital tent (16.6%).19 The use of a tent proved 
to be cost-effective in terms of quality of care indicators 

in the paediatric population during influenza A H1N1 
in the USA.19 The development of a new mechanism 
for integrated infectious disease control, namely Traffic 
Control Bundling, in combination with already estab-
lished intrahospital infection control interventions 
such as hand hygiene campaigns—alcohol dispensers 
coupled with hand disinfection checkpoints—proved 
to be effective for influenza A H1N1 and SARS outbreak 
containments and control in Taiwan.17 Hand hygiene, 
through tools like sanitisers and hand disinfection 
checkpoints, was reported as an effective measure by 
43% of studies.17 20 27 Two articles20 27 reported the 
effectiveness of personal protective equipment, such 
as face masks and gloves, in facing respiratory infec-
tious disease outbreaks at a healthcare provider level 
during the SARS and influenza A H1N1 in Taiwan.17 20 
With regard to the MERS outbreak in Qatar,29 intrahos-
pital surveillance, through dedicated technology17 and 
standardised protocols,17 29 was described as an impor-
tant approach to managing the outbreak. A strategic 
communication plan was considered imperative during 
influenza A H1N1 in the USA18 and Canada35 and 
was implemented through tools like technology, the 
Hospital Incident Command System (HICS) and daily 
conference calls. The education and training of health-
care workers,17 20 35 patients and visitors,18 20 through the 
implementation of guidelines, was deemed an impor-
tant action at the healthcare provider level during 
the influenza A H1N1 and SARS outbreaks in Canada 
and Taiwan, respectively. In a survey by Nhan et al of 
Canadian physicians, the need for better coordination 
and definition of roles and responsibilities, increased 
use of information technologies, merged communica-
tions and transparency in the decision-making process, 
increased flexibility and less contradiction in clinical 
practice guidelines and increased laboratory/clinical 
capacity were all emphasised and based on their experi-
ence during influenza A H1N1. All studies emphasised 
the fact that there is a need for a combination of inter-
ventions in order to be successful in responding to and 
containing the outbreaks.

Community healthcare facilities interventions
Three articles described the implementation of 
specific out-of-hospital (community) healthcare facil-
ities dedicated to early recognition, triage, and isola-
tion of suspected cases during influenza A H1N1 and 
COVID-19.23 24 33 In 2009, central city and rural influ-
enza centres were opened to manage the influenza A 
H1N1 pandemic in New Zealand33 and were aimed at 
working directly with the emergency departments and 
providing advice, diagnosis, isolation and treatments to 
symptomatic patients as well as postexposure prophy-
laxis and prompt treatment to healthcare staff, when 
needed. The coordinated response among the several 
community centres was successful in not overwhelming 
the hospitals and healthcare services and allowed an 
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actively synergic intervention at a regional level. More 
recently, large temporary hospitals, called ‘Fancang 
shelter hospitals’, have been built by converting public 
venues into healthcare facilities to face the COVID-19 
epidemic in Wuhan, China.23 These facilities provided 
isolation for suspected and confirmed cases, triage, 
basic medical care, frequent monitoring and rapid 
referral, essential living and social engagement. They 
proved to free up the limited medical infrastructure of 
higher-level hospitals and to increase the overall effi-
ciency of care. Similar facilities, using a digital health 
information system, were implemented in Korea for 
the strict isolation and active surveillance of patients 
with mild symptoms, and turned out to be very cost-
effective and resource-saving in the management of the 
COVID-19 public health emergency.24

DISCUSSION
This systematic review summarised interventions and 
strategies implemented to approach public health crit-
ical situations across different countries over time as they 
related to SARS, MERS, influenza A H1N1 and COVID-
19. It shows the knowledge base derived from previous 
experience facing the respiratory viral outbreaks. The 
aim of this review is to reveal what the arrival point of 
already occurred pandemics was, what the lessons learnt 
from the past are and what the scientific community 
should do to improve the level of evidence regarding 
the preparedness for future public health emergencies. 
The identification of these measures and their compar-
ison over time can inform the shared approaches that 
are required to control the transmission of the infections 
as well as reduce the impact on population’s health and 
health services.

At a national level, there is a need to develop and issue 
policies and guidelines for pandemic preparedness, 
control and management to help the decision-making 
process. This need is emphasised in the available articles 
describing the experience of countries such as Germany, 
Denmark, Finland, Mexico, UK, USA, China and Taiwan 
during respiratory viral infectious outbreaks.17 22 26 28 30 34 36 
Most of these articles refer to influenza A H1N1 and SARS 
and, as a result, call on the importance of managing 
new pandemics by counting on previous experiences. 
These national-level policies should describe how state, 
tribal, local, and territorial health departments, as 
well as key personnel and institutions, should operate 
during a pandemic, and encourage these policies to be 
frequently updated. As previous experiences report, it is 
important for nations’ management systems to be based 
on international cooperation and transparency, as well 
as on personal connections between health experts and 
governmental officials.17 30 36 When facing a pandemic, all 
administrative levels, including international, national, 
local and the institutional, should be closely coordinated 
and interconnected,22 26 30 36 to promote unified lead-
ership, comprehensive coordination and hierarchical A
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responsibility.22 Most studies pressed on the indisputable 
need for systematic surveillance at a national level and 
strengthening public health interventions.17 22 30 34 36

As previously reported in the literature, the comparative 
evaluation of the appropriateness of national response 
measures during pandemics provides important lessons. 
Schwartz and Schwartz underlined how the Chinese 
experience during the outbreak of SARS determined 
important changes in Chinese public health system, as 
well as a proactive response to influenza A H1N1.39 More-
over, the USA, Mexico and Singapore undertook alert 
and response policies in the critical phases of the influ-
enza A H1N1 pandemic, which contributed to China’s 
risk-adverse strategy.40 Additionally, in contrast to other 
countries like the USA and Australia, Mexican and Japa-
nese governments developed national action plans for 
the influenza A H1N1 pandemic, including a defined 
emergency decision-making task force.41 More recently, 
regarding public health measures implemented world-
wide for COVID-19, national NPIs were deployed to 
cope with the first phases of pandemic across different 
countries (China, South Korea, Italy, Iran, France and 
the USA) and reported a substantial reduction of the 
growth rate of SARS-CoV-2 infection.42 Nevertheless, the 
comparative evaluation of response strategies is a major 
controversial issue, especially because of the uncertainty 
surrounding the progression of pandemics.41

The 24 articles included in this systematic review 
revealed the need for a coordinated and multidisciplinary 
response that is supported by evidence-based decisions 
and is employed across different sectors. Effective public 
health measures require cooperation among hospitals, 
community healthcare centres, policy makers, different 
workplaces, health authorities and the general public. 
Most of the data retrieved from the included studies 
reported strategies implemented at a national level, which 
could subsequently be adapted at a facility level. Only a 
few studies have reported strategies occurring at a facility 
level,15 19 23 27 including workplace infection containment 
interventions,14 15 community healthcare facilities,23 24 
intrahospital infection containment interventions27 and 
organisations.19 In particular, the articles addressing the 
healthcare providers in specific hospitals highlighted the 
importance of appropriate planning and guidelines to 
ensure the sustainability of the hospital’s response during 
a respiratory viral epidemic. Moreover, key components 
for the prevention of virus diffusion and infection 
control included better coordination and definition of 
roles and responsibilities, merged communications and 
transparency in the decisiona-making process, increased 
use of information technologies to improve communica-
tion and information among stakeholders and finally the 
provision of education for both patients and healthcare 
workers. The combination of hospital infection control 
measures, the development of standardised protocols, 
in particular for the emergency departments, and the 
enhanced intrahospital surveillance were reported as 
effective strategies in coping with the overwhelmed 

statuses of intrahospital departments.17–20 27 29 32 35 43 An 
improvement in the hospital response to the emergency 
was seen after the building and development of out-of-
hospital facilities and community healthcare facilities, 
which were cost-effective and resource-saving during 
influenza A H1N1 and COVID-19 in China and Korea. 
The role of these facilities is to provide advice, diagnosis, 
isolation and treatments to symptomatic patients.23 24 33

The healthcare system strategies described in the 
literature to approach respiratory viral pandemics, 
from outbreaks to transition phases, were based on the 
implementation of combined measures to enable the 
realisation of a coordinated response. To facilitate the 
comparison among studies’ results, we divided these 
measures into different domains: workplace and univer-
sity measures, NPIs, communication strategies, health-
care policy development, mental health interventions 
and epidemiological surveillance.

Concerning the workplaces, the combination of body 
temperature measurements before leaving work each 
day, reporting any symptoms of influenza-like illness, and 
an obligation to stay at home for symptomatic workers, 
were deemed important to minimise the disease trans-
mission in the healthcare and non-healthcare businesses 
and to enable a safe return to work.14 15 21

NPIs were reported as fundamental to the control 
virus transmission in healthcare and non-healthcare 
environments when vaccines or specific therapeutics are 
not available: all of the included articles emphasised the 
importance of implementing multiple, combined NPIs 
to control influenza A H1N1, SARS, MERS and COVID-
19, suggesting the continuity of these measures from the 
outbreak to the epidemic transition phases. Our results 
are also consistent with a previous review reporting the 
use of multiple NPIs as a crucial strategy in reducing 
the risk of transmission of respiratory viruses.44 Not only 
do NPIs reduce disease transmission, but it has been 
reported that they do so without necessarily further 
depressing economic activity.45

An effective communication strategy was also consid-
ered essential to face a pandemic: it was highlighted 
that public health programmes must assure an excellent 
communication with the public along with planning for 
effective communication within the healthcare commu-
nity. Clear, trusted and coordinated communication is 
considered essential to avoid unnecessary risk of infec-
tion, confusion, anger, and the overwhelming demand 
for healthcare.46 Further, it was reported that the strate-
gies implemented at a national level during a pandemic 
should consider countries’ past experiences. The policy 
planning and development should enable the realisa-
tion of a coordinated response. The key components of 
a pandemic management policy included the identifica-
tion of the key operators in all of the involved institutions 
and the development of specific guidelines and strategies 
to cope with limited resources.36

Additionally, cooperation among different countries, 
connections among community leaders and public 
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health authorities,30 enhancement of scientific research, 
promotion of information exchange and the creation of 
international governmental networks should be consid-
ered when designing policies. Other relevant aspects 
reported in the literature concern strategies to address 
the impact of epidemics on the mental health of both 
healthcare workers and the general population. Thus, 
the aforementioned policies should pay particular atten-
tion to the integration of mental health interventions into 
the general deployment of disease prevention, in order 
to tackle the risk of negative psychological outcomes. 
As reported during COVID-19 in China,28 the strategies 
related to mental health should first consider the under-
standing of the psychological status of people and iden-
tify the needs of people at risk to provide appropriate 
interventions. During all the phases of an epidemic, a 
continuously enhanced surveillance programme should 
be put in place to contain secondary outbreaks.

The findings of this systematic review emphasised 
the need to continue the implementation of control 
measures during all phases of respiratory viral infec-
tion pandemics, and to not lower the guard during the 
transition phases. Until a vaccine or a specific therapy is 
found, healthcare systems will face the threat for a new 
pandemic wave that will pose continuing challenges. 
Therefore, healthcare systems should identify and imple-
ment the measures needed for an effective pandemic 
response, based also on the previous experiences. Strat-
egies developed by various countries provide insights for 
all stakeholders and are important not only to ensure 
an effective response but also to allow rapid recovery 
times, and financial and political stability.47 Concerning 
the COVID-19, pandemic there has been little evidence 
of international or regional coordination, as countries 
close borders and look inwards.48 The current scenario 
has posed the need for a unified response rather than 
diverse, disconnected strategies.49 Regarding this, the 
European Union has published a roadmap50 setting out 
the principles that should underpin decisions to open 
up, noting that health policy is a national competence, 
but decisions should be discussed and communicated 
with neighbouring member states.

This systematic review fills a gap in sharing knowledge 
regarding the strategies that should be developed and 
implemented during all the phases of respiratory viral 
epidemics or pandemics. However, our results should be 
seen in the light of some weaknesses. Most of the articles 
included in the systematic review did not report primary 
data, and only 58% of the articles had a specific study 
design. The rest were literature reviews or guidelines that 
did not follow a designated methodological approach, 
which gives little certainty to the evidence reported. 
Moreover, only few primary data supporting the effective-
ness of implementing specific response measures were 
available in the included articles.14 19 29 32 For this reason, 
it was not possible to discriminate which measures were 
most effective in fighting epidemics. Hence, there is the 
need for primary data based on the evidence to guide the 

structuring and implementation of strategies, specifically 
in regard to healthcare system and healthcare provider 
approaches to public health emergencies like those 
related to respiratory viral pandemics, including COVID-
19. Moreover, the data reported by the included articles 
mostly concerned high-income countries. Considering 
that the pandemic response strategies are in fact context-
specific and may vary based on the level of economic 
development in a country, our results may not be general-
isable. Furthermore, we included only articles published 
in English, indicating the presence of a potential publica-
tion bias. Additional articles published in other languages 
reporting the strategies implemented at a national level 
might impact our overall results. We also could have 
missed relevant documents from institutions or organi-
sations that are publicly available in the grey literature, 
which we did not explore, since we selected only articles 
published in peer-reviewed journals.

This work offers an overview of recommendations, inter-
ventions and strategies based on previously experienced 
respiratory viral epidemics that can inform and guide the 
current approaches to the COVID-19 pandemic. A more 
useful comparison among several approaches applied 
worldwide would require an evidence-based reporting of 
information and not just qualitative or descriptive data. 
However, the importance of learning from the past, in 
order to not repeat the same mistakes, should be seen in 
the light of the differences between previous respiratory 
viral pandemics.51 In this context, the results of this system-
atic review suggest that public health measures should 
be implemented considering the circumstances of each 
country.

CONCLUSION
The lack of indicators and measurable outcomes is a limit 
for both the assessment of the implemented measures 
and adopted interventions, and for the evaluation of strat-
egies and policies effectiveness related to them. A more 
detailed reporting would be required from the scientific 
community, to help the improvement of strategic actions 
addressing the epidemics and, most importantly, allowing 
the coordination and integration of the interventions 
needed to contain the pandemics. The entire community 
should work together to meet the challenges posed by a 
respiratory viral infectious disease diffusion, to achieve 
adequate public health preparedness.
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