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Abstract

Background: COVID-19 is the fifth and most significant infectious disease epidemic this century. 
Primary health care providers, which include those working in primary care and public health 
roles, have critical responsibilities in the management of health emergencies.
Objective: To synthesize accounts of primary care lessons learnt from past epidemics and their 
relevance to COVID-19.
Methods: We conducted a review of lessons learnt from previous infectious disease epidemics for 
primary care, and their relevance to COVID-19. We searched PubMed/MEDLINE, PROQUEST and 
Google Scholar, hand-searched reference lists of included studies, and included research identified 
through professional contacts.
Results: Of 173 publications identified, 31 publications describing experiences of four epidemics in 
11 countries were included. Synthesis of findings identified six key lessons: (i) improve collaboration, 
communication and integration between public health and primary care; (ii) strengthen the primary 
health care system; (iii) provide consistent, coordinated and reliable information emanating from a 
trusted source; (iv) define the role of primary care during pandemics; (v) protect the primary care 
workforce and the community and (vi) evaluate the effectiveness of interventions.
Conclusions: Evidence highlights distinct challenges to integrating and supporting primary care 
in response to infectious disease epidemics that have persisted over time, emerging again during 
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COVID-19. These insights provide an opportunity for strengthening, and improved preparedness, 
that cannot be ignored in a world where the frequency, virility and global reach of infectious 
disease outbreaks are increasing. It is not too soon to plan for the next pandemic, which may 
already be on the horizon.

Lay summary

Infectious disease epidemics are increasing in frequency and spread. Primary health care providers 
are at the forefront of community health care, and have an important role in managing health 
emergencies such as infectious disease epidemics. It is important to use lessons learnt from past 
epidemics to inform current health system responses. We examined evidence from past epidemics 
and identified six key lessons that have emerged in 11 countries during four previous epidemics 
and again during the COVID-19 pandemic. These lessons highlight the importance of integrating 
pandemic responses across health care disciplines, strengthening the primary health care system, 
defining the role of primary care during epidemics, protecting the health care workforce and the 
community, providing clear and consistent information and evaluating the effectiveness of health 
care responses. Health system weaknesses are exposed to health emergencies. Identification of 
these recurring lessons for primary health care provides an opportunity to definitively prepare for 
future infectious disease epidemics.
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Introduction

Several significant infectious disease epidemics have occurred 
this century. The most notable include Severe Acute Respiratory 
Syndrome (SARS) during 2002–03 (1); a novel H1N1 influenza 
A virus in 2009 (2); Middle Eastern Respiratory Syndrome (MERS) 
in 2012 and 2015 (3); Ebola virus disease (EVD) with 11 outbreaks 
since 1976 (4), and repeated outbreaks of Zika since 2015 (5). 
Seventeen years since the SARS crisis another coronavirus, SARS 
CoV-2, has swept the world. The first reports of the infection were 
from Wuhan, China in December 2019, with the respiratory disease 
complex subsequently named COVID-19. At the time of writing (19 
November 2020) there have been 56 554 913 cases globally and 1 
354 552 deaths (6).

The World Health Organization (WHO) considers that compre-
hensive primary health care (PHC) is the ‘cornerstone’ of achieving 
universal health coverage and securing the health of populations 
around the world (7). PHC encompasses both public health (PH 
functions and individual patient care, referred to as primary care 
(PC) (7). While infectious disease epidemics are usually considered 
through a public health (PH) lens, many of these events have had 
critical effects on, and implications for, PC settings and providers. 
Encapsulating these ‘lessons’ in a way that provides clear direction 
and avoids reiterating past mistakes is of great value during COVID-
19 and for future epidemics.

Several reports and research studies have examined the PC re-
sponse to infectious disease outbreaks and the impact of these on 
primary care providers (PCP) and communities. However, we were 
unable to locate any reviews that synthesized accounts of lessons 
learnt from past epidemics and their relevance to PC. This paper 
aimed to fill this gap and to determine what can be learnt from pre-
vious infectious disease epidemics for PC, and how these lessons are 
relevant to COVID-19.

Methods

We conducted a rapid review of the literature, searching PubMed/
MEDLINE and PROQUEST without date restrictions for English 
language material relating to (‘health system response’) AND [‘pri-
mary care’ OR ‘primary health care’ OR ‘general practice’ OR 
‘family medicine’] AND [SARS OR MERS OR coronavirus OR Zika 
OR pandemic OR epidemic] AND (AND ‘lessons’ OR “problems). 
We also searched Google Scholar and hand-searched reference lists 
of included studies and included grey literature sources known to the 
authors or identified through professional contacts. We used modi-
fied systematic review methods similar to those used in previous 
rapid reviews (8,9). Speed was a critical concern for the conduct 
of this review, with the purpose of providing timely and accessible 
evidence for policy decision-makers. Title and abstract screening 
were conducted by a single reviewer (SH), with full-text screening 

Key messages

•   Primary health care is crucial for infectious disease epidemic management.
•   Lessons from the past can improve future health system responses.
•   Well-integrated primary care and public health will ensure a cohesive response.
•   An effective response requires clear messaging and defined primary care roles.
•   A fully functional primary care workforce needs support and protection.
•   Evaluation will ensure that epidemic responses are evidence-based and robust.
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and data abstraction undertaken by a separate single reviewer (JD). 
Systematic assessment of quality or risk of bias was not undertaken 
for included papers, given the time constraints and the narrative, 
synthetic nature of many included sources. We acted to reduce the 
risk of bias in our own analysis through regular discussions con-
testing and confirming inclusion or exclusion of individual publica-
tions to eliminate ambiguity.

Inclusion and exclusion criteria
We included publications that reflected on experiences during previous 
pandemics or epidemics and discussed PC lessons learnt or provided 
PC recommendations for future responses. We included peer-reviewed 
primary research or commentary as well as reports of reviews or inves-
tigations into national responses. We excluded publications reporting 
hospital or emergency department responses, public health surveil-
lance and descriptive articles about epidemics or COVID-19 responses. 
While there was no date restriction applied to searches, we noted that 
no publications before 2001 were identified. We checked the sensi-
tivity of our search strategy by re-conducting searches substituting the 
MeSH term ‘health systems, international’ for ‘health system response’, 
identifying earlier publications but none were suitable for inclusion.

Definitions and conceptual framework
We defined PC as the service domain in which first-contact, ambu-
latory, biomedical care is provided to individuals in the community, 
including preventive services, curative and secondary care. PCPs in-
clude family doctors (general practitioners and family physicians), 
nurses, nurse practitioners, community health workers and allied 
health practitioners. We defined PH as the service domain in which 
preventive and protective care is provided to communities, including 
surveillance, monitoring response preparedness, disease prevention, 
health protection and health promotion (7). PH and PC are conceptu-
alized as allied initiatives which differ in scope and focus, and which 
have overlapping domains including health promotion, immuniza-
tion, advocacy for healthy communities and clinical screening (10).

Data analysis
Each publication was examined and key PC lessons or recommenda-
tions arising from the experiences described were identified. These 
were synthesized and presented thematically. The themes arising 
from the analysis were discussed at length by two reviewers (JD and 
SH), with particular attention to the potential for bias.

Results

173 articles were identified, of which 31 were included in the review 
(see Fig. 1: PRISMA Search). These were comprised of 20 research 
studies (11–30), one thesis (31), five reports (32–36) and five com-
mentaries (37–41). Table 1 summarizes included studies and Table 2 
presents countries and epidemics examined.

Six themes and associated sub-themes were identified and are de-
scribed below. Table 3 provides a matrix of these themes and rele-
vant studies and Table 4 is a thematic summary of studies.

Improve collaboration, communication and integration between 
public health and primary care
Eighteen studies highlighted the need to improve collaboration and 
day-to-day communication between PH and PC (11–13,30,32–
36,38,40), between PC and hospitals (28,35), between different 
levels of government (11,16,38) and between public and private 

sectors (including PC) (11,12). PCPs’ experiences pointed to a focus 
on hospital care at the expense of PC services which were provided 
with inadequate information and support (30,34,36), and fail-
ures to formally engage stakeholders at the forefront of providing 
community-level care, including PCPs (33,34,36), pharmacists (30), 
birth attendants and traditional healers (19). This included a need 
for direct lines of communication from health care workers to PH 
(34,36).

Include PCPs in pandemic preparedness plans
Inclusion of PCPs in pandemic response planning was advocated to 
recognize the essential role of PC in service delivery for communi-
ties, to contextualize responses to local circumstances and ensure 
adequate support and protection (15,19,25,29,34,37–41). Local 
integration of preparedness planning across sectors (government, 
local health systems, PH units, PCPs) was recommended, focused 
on community need and supported by political, financial and edu-
cational inputs (16,33,36). Barriers to collaboration between PC 
and PH included a shared misunderstanding by each of the func-
tions and responsibilities of the other discipline (31), and a mis-
match between the two disciplines’ roles in terms of authority and 
responsibility (16)

Strengthen the primary health care system
Eight studies recommended strengthening the PC system in tandem 
with PH capability (11,24,32–35,38,41), in advance of, rather than 
in parallel with, disease outbreaks (33,34,41). Reviews of the SARS 
experience in Canada (33,34,36) and Hong Kong (11) noted short-
falls in PC capacity, resulting in increased reliance on emergency 
departments and community pharmacies (30) that were also ex-
periencing human resource shortages. Recommendations included 
increasing PCP numbers, attracting medical students and residents 
to primary care (34) and deploying personnel between institutions 
as surge support during epidemics (11). Investment in strong pri-
mary and community care systems with embedded networks of 
health workers was recommended to provide a trusted source of 
community engagement that could be relied upon during emergen-
cies (32), and offer care for those who may be otherwise reluctant to 
seek treatment (41). This would require solutions to the financing, 
scale-up and institutionalization of community health services (19).

Support PHC services as sentinel systems
Expert reviews of responses to SARS in Canada and Hong Kong, re-
ferred to a need to support the key sentinel role of primary care (34–
36), through the assembly of electronic surveillance data (33) and 
extending existing surveillance systems (11,35). Researchers argued 
that improved collaboration between PC, PH and other providers 
would contribute to the provision and coordination of real-time 
alert systems for managing infectious diseases (11,33,34), and en-
able planning and mobilization at the required scale, enhancing the 
sentinel role of both (32).

Provide consistent, coordinated and reliable information 
emanating from a trusted source
Experiences from SARS (25–27,33–35), H1N1 
(13,16,25,29,31,34,39,42) and EVD (19,41) resulted in calls for 
provision of consistent and reliable information, distributed by a 
trusted source (13,16,23,34,35,39). PCPs described multiple pieces 
of information coming from many, often conflicting, sources, a lack 
of PC-tailored information and no established route for providing 
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feedback about policies (15,25,31). Recommendations were for a 
reduction in duplication, increased clarity of communication (23) 
and provision of clear, consistent guidance (19). There was a lack 
of guidelines focusing on rural or remote populations, or the needs 
of First Nations people (16). At times, opinions differed between 
infectious disease experts about risks and implications of emerging 
evidence, making coherence difficult to achieve (39).

Community members also grappled with inconsistent messaging 
regarding risk and protective behaviours, resulting in fear and some-
times unwarranted presentation to health services (39). Targeted 
community messaging from PC was seen as one way to allay public 
anxiety and support the factual interpretation of media reports 
(26,31).

Define the role of primary care during pandemics
The need for PC role definition was referred to in studies examining 
SARS (11,12,25,35,36), H1N1 (13,15–17,28,29,31,38,39) and EVD 
(19). Lack of role clarity was a source of distress for PCPs, including 
pharmacists (30) during SARS outbreaks in Ontario (34,36) and 
Hong Kong (35). Following H1N1, Canadian PCPs described per-
sonal trauma related to lack of clarity in pandemic influenza plans 

(PIPs), and planning and logistical issues, whereas staff working in 
centres with more detailed PIPs reported less stress and fewer unfore-
seen problems and delays (16). Australian PCPs perceived conflict 
between their PH role and usual clinical care responsibilities, largely 
driven by a lack of capacity to perform both (13). PC role definition 
was critical for clinicians, staff and the public (31). Community PCPs 
in West Africa following EVD recommended formal recognition and 
funding of traditional birth attendants and community health pro-
viders, as well as clarifying their role in planning, implementing and 
monitoring community health initiatives (19).

Ensure that PHC clinicians are aware of pandemic prepared-
ness plans
The need to consider pandemic preparedness plan implementa-
tion was emphasized, including formalized protocols and explicit 
mechanisms for distributing information and supplies to all PCPs, 
including ambulance paramedics (33). Studies across epidemics re-
commended that clinicians become aware of national pandemic 
plans to enable conformity (15,17,19,29). A  survey of Japanese 
PCPs found an association between having read the national pre-
paredness plan and establishment of a business continuity plan (17).
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Provide preparedness plans and infection prevention and control 
training tailored to PHC
During the SARS outbreak, family doctors in Ontario reported not 
having the appropriate knowledge and skills to protect themselves, 
their patients, staff and their families (34,36); cancellation of med-
ical education events increased their sense of professional isolation 
(34). Hong Kong PCPs reported having no PC-specific guidelines 
and infection prevention and control (IPC) procedures were not 
universally practiced (12). Surveys following SARS and H1N1 in-
fluenza found that the majority of PCPs had either no (11) or insuf-
ficient (28) training in infectious disease control, lacked confidence 
and required education to inform disease management (11,28). 
Recommendations included the provision of timely and relevant in-
formation regarding infectious disease outbreaks, use of personal 
protective equipment (PPE) (26,34) and incorporating IPC and PH 
training for PCPs and aged care staff (12,43) in ongoing clinical edu-
cation programs (11).

Clarify pathways of care for suspected and confirmed cases, and 
maintain access to regular care
The need to clarify pathways of care (13,15,18,19,21,25,2
7,28,38,39,41) and maintain access to regular health care 
(13,15,16,19,20,38,41) was emphasized in studies examining 
SARS (25,27), H1N1 (13,15,16,28,38,39) and EVD (18–21,41). 
Australian PCPs described difficulties maintaining routine care, 
plus extended waiting times during H1N1 due to the increased 
volume of potential influenza patients (13). Recommendations in-
cluded segregating care of affected and non-affected patients to 
maintain regular health care in parallel with care for those po-
tentially infected (13,15,38), the use of centralized assessment 
centres (25) and screening facilities-based away from family prac-
tice clinics (27).

The need to consider the consequences of an epidemic on all 
aspects of care to avoid loss of services and unwarranted mor-
bidity and mortality was identified after the African EVD epidemic 
(18,21). Fear of interacting with PCPs and outsiders led to a decline 
in maternal, newborn and child health activities, initiating recom-
mendations to implement measures to mitigate poor outcomes for 
babies, mothers and families (18–20,32). A lack of trusted sources 
of community-engaged PHC was held responsible for the deaths of 
both infected and uninfected people, who were reluctant to seek 
treatment (32,41).C
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Table 2. Countries and epidemics examined in included studies

Epidemic Country

Severe Acute Respiratory Syndrome Canada (10,29,31,32,34)
Hong Kong (10,11,33)
Singapore (25,26)
Australia (24)

H1N1 Influenza Australia (12–14,28,30,35–37)
Canada (15,23)
England (14,22,28)
Japan (16)
Hong Kong (27)
Israel (14,28)

Ebola Virus Disease Africa (1)
Liberia (17–20)
Guinea and Sierra Leone (18)
West Africa (39)

Middle Eastern Respiratory Syndrome Saudi Arabia (21,38) 
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Protect the primary care workforce and the community
Nineteen studies from SARS (12,25–27,30,33–36), H1N1 
(14,16,17,28,31,37–39), MERS (22) and EVD (19,32) identified the 
need to protect the PHC workforce.

Ensure access to antiviral treatments and vaccines, and protect 
 priority groups
Identification and protection of staff and patients at greater risk of 
a poor outcome from infectious disease was recommended (38), 
including pregnant women (39). However, a cross-sectional survey 
of Hong Kong PCPs after the H1N1 influenza outbreak revealed 
that half were reluctant to have the influenza vaccine, prompting re-
commendations for interventions to increase uptake (28).

Promote health protective behaviours, psychological well-being and 
business continuity
During the SARS outbreak, PCPs in Singapore (26,27), Hong Kong 
(12) and Toronto (30,34,36) reported high levels of anxiety and 
fear for their own health, and of transmitting the virus to their fam-
ilies and others. For this reason, some chose not to provide care 
to affected patients during the H1N1 outbreak in Canada (16). 
Singaporean PCPs reported psychological distress related to caring 
for SARS patients, as well as stigma and post-traumatic stress (27).

During SARS, many PCPs in Hong Kong delayed or avoided 
quarantining themselves or staff until an infectious state was con-
firmed, perceived to be due to fear of lost income, especially for solo 
practitioners (12). Centrally organized contingency plans to miti-
gate business risks, and the provision of financial support for PCPs 
were recommended (12). Establishment of cohesive teams before the 
crisis, and clear documentation and communication systems sup-
ported adaptation by community pharmacists during SARS (30).

The provision of relevant information and training, and associ-
ated use of PPE, was considered one way to alleviate stress (26,36). 
Other recommendations included availability of prompt and ac-
curate guidelines (12,27,28,36), immunizations (16), workload relief 
(12) and psychological support (12,27).

Provide personal protective equipment
Publications about SARS in Canada (36), Singapore (26,27), Canada 
(33,34) and Australia (25), and H1N1 in England (23), Australia 
(13,14,31,38,39) and Hong Kong (28) called for the adequate provi-
sion and funding of PPE, and support for staff training and compli-
ance. PCPs and residential aged care facility staff described having 
inadequate amounts of the required equipment, especially PPE, to 
operate safely during SARS (12,26,27,33–35). Inadequate supplies 
of, and access to, PPE were also reported by PCPs during H1N1 
(13,14,17,23,31,37–39). PCPs called for transparency in terms of 
the size of the national PPE stockpile, the distribution process and 
improved mechanisms to ensure ready and rapid release to PC facil-
ities (14,37).

Evaluate the effectiveness of interventions
Rigorous assessment of the disease response, including training and 
supervision of health workers, accessibility and medication sup-
plies was recommended (41), as was the need for clinical audits to 
evaluate the structure, process and outcomes of PC action plans (38). 

Discussion

This review describes PC experiences during four infectious disease 
outbreaks (SARS, H1N1, MERS and EVD) in 11 countries over 

14 years. Six key lessons emerged from these accounts. Epidemics 
and pandemics demand rapid system response to a new and uncer-
tain clinical and epidemiological context, with a potentially high risk 
of morbidity and mortality of PCPs and their patients (44). In these 
circumstances, system weaknesses will be revealed, and the same 
weaknesses appear to have prevailed across outbreaks, time and, 
geographic and cultural boundaries. Consistently, these lessons res-
onate with issues currently emerging in the international discourse in 
response to COVID-19 (45).

Improve collaboration, communication and 
integration between public health and primary care
The challenge of integrating PH, PC and the broader health system 
has been exposed during COVID-19 (46), and failure to include PC 
within pandemic planning has again been highlighted. Analysis of 
the composition of COVID-19 taskforces in 24 countries revealed a 
predominance of politicians, epidemiologists and virologists; with a 
notable absence of specialists in PC and other health and non-health 
matters who could provide relevant expertise regarding COVID-19 
impacts on the social, emotional, economic and cultural well-being 
of the whole community (47). In contrast, some countries have en-
deavoured to ensure PC input to the decision-making process (48) 
and develop coordinated, whole-of-system responses to COVID-19. 
Despite this, we acknowledge that COVID-19 is pushing health 
services in many countries beyond capacity, at unprecedented levels, 
inevitably highlighting strengths and exposing system weaknesses 
(49). COVID-19 requires a coalition of representatives to consider 
a diversity of values and the varied impacts of any one potential 
solution (50).

While most studies identified the need for improved collabor-
ation and communication between governments, PH and PC, two 
studies (16,31) identified barriers to collaboration that need to be 
considered in addressing this critical need. Pandemics are high-stake 
events, in which frontline workers can feel they are being placed at 
risk by decisions made by others, and PH workers are required to 
manage often exhausting and unappreciated burdens of responsi-
bility in situations of uncertainty. Both studies noted that PH and PC 
practitioners often had limited understanding of the challenges faced 
by the other. The boundary-spanning roles of PCPs who have PH ex-
pertise, and vice versa, are critical in a pandemic to ensure integrated 
and mutually supportive service delivery.

Strengthen the primary health care system
The need to strengthen health systems, particularly PC, and the im-
portance of PC in supporting each nation’s pandemic response has 
been exemplified as the world grapples with COVID-19 (51,52). 
Reports of the burden on PCPs (53), reinforce the fact that strong PC 
underpins any effective health system response. Despite lessons learnt 
from previous epidemics, COVID-19 has exposed the same health 
system weaknesses in relation to disease detection and surveillance 
(49), prompting a call to consider centralized coordination of surveil-
lance and infectious disease response (54). Such a system has been im-
plemented in England; however, inadequate information sharing and 
communication delays have slowed the responses of general practice 
and PH teams which, at local and regional levels, are best placed to 
understand the needs of the communities they serve (55).

Provide consistent, coordinated and reliable information emanating 
from a trusted source
While it is not unusual for experts to have differing opinions during 
a pandemic, the need for consistent, coordinated and reliable 
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information, emanating from trusted sources, was resounding in 
the papers included in our review. The importance of consistent and 
trustworthy advice has been emphasized again during COVID-19 
(56). English PCPs reported information coming from a variety of 
sources, at times conflicting and not PC-specific (57), and a lack of 
information sharing has hampered PC interventions (55).

Define the role of primary care during pandemics
This review suggests that the PC role could be clarified and strength-
ened by each nation, recognising and supporting PCPs’ dual roles in 
providing clinical care and supporting PH control measures. A syn-
thesis of PCPs’ experiences in 68 countries reported that PCPs in 
Singapore, Taiwan, Hong Kong and South Korea were well-prepared 
as a result of lessons learnt from SARS and MERS epidemics; how-
ever, PCPs in all other countries reviewed were ill-prepared and felt 
ill-informed of how to fulfil their roles (53). Despite this, PCPs dem-
onstrated agility, resilience and creativity in their responses through 
segregating care pathways (53,57), optimizing digital access to care 
(53) and sharing workforces (57).

Clarifying pathways of care
Our review emphasizes the critical importance of clarifying path-
ways of care for preventing disease transmission and ensuring safe 
and continued access to regular health care. International health 
system responses to COVID-19 have worked to maintain access to 
regular health care (48,58), including enhanced access to telehealth 
(48,53,57,59), and establishment of dedicated respiratory as-
sessment, COVID-19 testing and treatment clinics (53). However, 
telehealth has its limitations, particularly for those without smart-
phones or with limited network connectedness (57). At the same 
time, measures aimed at controlling COVID-19, such as social 
and physical isolation, have resulted in access delays to important 

and urgent care (53), vaccinations (60–62), infectious (61,63) and 
chronic disease treatments (61,64,65), mental health (61) and ma-
ternal and child health programs (61,66).

Protect the primary care workforce and the 
community
Although only one study in our review highlighted the importance 
of identifying and protecting vulnerable individuals, inequity and so-
cial disadvantage contribute to both infectious disease spread and 
amplification of the effects of a pandemic (67). Early reports during 
the COVID-19 pandemic refer to unintended consequences of social 
isolation measures, including diminished access to food (68), and 
increased psychological distress for those with mental health needs 
(69) and disabilities (70). Protection of vulnerable individuals has 
been a feature of some countries’ responses to COVID-19 (45).

Protecting the health care workforce is critical during a pan-
demic. Despite relative early success in suppressing COVID-19 trans-
mission, approximately 15% of cases in Victoria, Australia in August 
2020 were health care workers (71). Isolating health care workers 
who have been exposed to COVID-19 can have a detrimental ef-
fect on the capacity to manage health care demands, and the risk 
of disease transmission related to staff attending work when ill is 
substantial (72).

Studies included in this review revealed high levels psychological 
distress and fear in PCPs related to fear of exposure to the infectious 
agent and of transmitting the infection to others; lack of access to ap-
propriate PPE; lack of PC-relevant training and guidelines impacting 
safe work practices; and lack of clear and consistent information 
from reliable sources. Unfortunately, similar issues have arisen among 
PCPs during COVID-19, particularly related to insomnia, anxiety 
and depression (73), loss of income (74), fear of contracting COVID-
19 and passing it on to others, and access to PPE (75,76).

Table 3. Matrix of key lessons and studies

SARS H1N1 MERS Ebola

Lesson Austin  
(2007)  
Canada

Herceg  
2005  
(Australia)

Naylor  
Report  
2003  
(Canada)

Ontario  
College of 
Family  
Practitioners 
2003  
(Canada)

SARS  
Commission 
2006  
(Canada)

SARS  
Expert  
Committee  
2003  
(Hong 
Kong)

Tan 2006 
(Singapore)

Verma  
2004  
(Singapore)

Wong 
2004 
(Hong 
Kong)

Wong 
2007 
(Hong 
Kong)

Bocquet 
2010  
(Australia)

Caley  
2010  
(England)

Eizenberg 
2009  
(Australia)

El-Emam  
2011  
(Canada)

Grayson 
2009  
(Australia)

Kunin 
2013 
(Israel, 
Australia 
and  
England)

Kunin 
2015 
(Israel, 
Australia 
and  
England)

Lee 2010  
(Australia)

Masotti  
2013  
(Canada)

Sweet  
2009  
(Australia)

Tomizuka 
2013  
(Japan)

Phillips 
2016  
(Australia)

Wong 
2012 
(Hong 
Kong)

Al Shehri 
2015 
(Saudi 
Arabia)

Al  
Shehri 
2019 
(Saudi 
Arabia)

Iyengar 
2015 
(Liberia)

Miller 
2018 
(Guinea,  
Liberia  
and  
Sierra 
Leone)

Scott 
2016 
(West 
AFrica)

Siekmans 
2017  
(Liberia)

Wagenaar 
2017  
(Liberia)

National 
Academies 
of Sciences 
Engineering 
Medicine 
2016  
(Africa)

Collaborate & 
Communicate  
(n = 18)

✓ ✓ ✓ ✓ ✓ ✓   ✓ ✓ ✓  ✓  ✓ ✓  ✓ ✓   ✓  ✓   ✓    ✓

Strengthen PC 
system  
(n = 8)

  ✓ ✓ ✓ ✓    ✓    ✓    ✓          ✓   ✓

Provide 
consistent, 
coordinated, 
reliable  
information  
(n = 17)

✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓   ✓ ✓     ✓ ✓ ✓ ✓  ✓     ✓ ✓    

Define PHC 
role (n = 19)

 ✓   ✓ ✓  ✓ ✓ ✓ ✓     ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓   ✓ ✓ ✓ ✓ ✓  

Protect  
PHC  
workforce and 
public  
(n = 19)

✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓    ✓  ✓   ✓ ✓ ✓ ✓ ✓ ✓  ✓  ✓    ✓

Evaluate  
(n = 2)

                 ✓         ✓     
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Evaluate the effectiveness of interventions
While only two studies included in our review referred to the need 
for evaluation of pandemic responses, we believe the evaluation is 
critical. Noting that many lessons from the past have re-emerged 
during COVID-19, the need to embed research, evaluation and 
continuous quality improvement into PHC efforts can accelerate 
progress and provide real-time feedback and guidance to inform 
policy (51). Continuous dialogue between policy-makers and re-
searchers strengthens learnings, and can embed a sense of owner-
ship and legitimacy of research and evaluation by the health system 
and policy-makers (77). This may be one way to shorten the know-
ledge translation gap and ensure that PHC lessons from pandemics, 
such as COVID-19, are embedded in ongoing and future pandemic 
responses.

Strategies that can be developed to address the six key lesson 
identified in this review are mostly underpinned by the need to im-
proved integration of PC and PH functions. Provision of consistent, 
coordinated and reliable information, clarifying PC roles and pro-
tection of vulnerable people, including health care workers, are all 
dependent on a critical starting point of effective collaboration and 
joint preparedness planning between PC and PH agencies. However, 
this is not without challenges and ambitious strategies such as the 
real-time extraction of sentinel data are dependent on factors such as 
individual provider and practice capability, and may not be feasible 
across all health systems.

Limitations

A focus of our review has been on the interaction between PC and PH 
as components of PHC, a lens which necessarily removes the focus 
from other parts of the health system and other sectors. A broader 
perspective on PHC might also identify intersectoral issues arising 

from infectious disease outbreaks, inclusive of the education, trans-
port, labour market and food sectors, referred to as intersectoral ac-
tion for health (41). A system focus beyond PHC might incorporate 
hospitals and other care settings, and explore process and communi-
cation issues not identified in this review.

The search strategy may have excluded papers with lessons of 
relevance to PC that were framed from a PH perspective but did not 
explicitly refer to PC settings. Meta-analysis was not possible due to 
the qualitative nature of most included studies. The use of one re-
viewer to screen and extract data may have introduced bias into this 
review, which is a limitation and trade-off in rapid review methods.

We did not find a particular emphasis on health inequity and 
vulnerability in this review, although these issues have been a strong 
theme in the emerging literature on the impact of COVID-19 (78). 
People with vulnerabilities may be more likely to turn to PC prac-
tices and providers during a pandemic, where they provide services 
that are perceived as culturally or psychologically safe and familiar; 
a circumstance described in some reports we examined (36).

Conclusion

Despite the harm caused and lessons documented from past epi-
demics, COVID-19 has exposed the same PHC health system 
weaknesses. Our review demonstrates the ongoing challenges of 
integrating PC and PH, the case for strengthening PC involvement in 
pandemic planning and response - with clear PC and PH role defin-
ition, the importance of providing clear and consistent information, 
and the importance of protecting the health care workforce and the 
community. The visible reminder of these weaknesses provides an 
opportunity for action; one that should not be ignored in a world 
where the frequency, virility and global reach of infectious disease 
outbreaks are increasing.

Table 3. Matrix of key lessons and studies

SARS H1N1 MERS Ebola

Lesson Austin  
(2007)  
Canada

Herceg  
2005  
(Australia)

Naylor  
Report  
2003  
(Canada)

Ontario  
College of 
Family  
Practitioners 
2003  
(Canada)

SARS  
Commission 
2006  
(Canada)

SARS  
Expert  
Committee  
2003  
(Hong 
Kong)

Tan 2006 
(Singapore)

Verma  
2004  
(Singapore)

Wong 
2004 
(Hong 
Kong)

Wong 
2007 
(Hong 
Kong)

Bocquet 
2010  
(Australia)

Caley  
2010  
(England)

Eizenberg 
2009  
(Australia)

El-Emam  
2011  
(Canada)

Grayson 
2009  
(Australia)

Kunin 
2013 
(Israel, 
Australia 
and  
England)

Kunin 
2015 
(Israel, 
Australia 
and  
England)

Lee 2010  
(Australia)

Masotti  
2013  
(Canada)

Sweet  
2009  
(Australia)

Tomizuka 
2013  
(Japan)

Phillips 
2016  
(Australia)

Wong 
2012 
(Hong 
Kong)

Al Shehri 
2015 
(Saudi 
Arabia)

Al  
Shehri 
2019 
(Saudi 
Arabia)

Iyengar 
2015 
(Liberia)

Miller 
2018 
(Guinea,  
Liberia  
and  
Sierra 
Leone)

Scott 
2016 
(West 
AFrica)

Siekmans 
2017  
(Liberia)

Wagenaar 
2017  
(Liberia)

National 
Academies 
of Sciences 
Engineering 
Medicine 
2016  
(Africa)

Collaborate & 
Communicate  
(n = 18)

✓ ✓ ✓ ✓ ✓ ✓   ✓ ✓ ✓  ✓  ✓ ✓  ✓ ✓   ✓  ✓   ✓    ✓

Strengthen PC 
system  
(n = 8)

  ✓ ✓ ✓ ✓    ✓    ✓    ✓          ✓   ✓

Provide 
consistent, 
coordinated, 
reliable  
information  
(n = 17)

✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓   ✓ ✓     ✓ ✓ ✓ ✓  ✓     ✓ ✓    

Define PHC 
role (n = 19)

 ✓   ✓ ✓  ✓ ✓ ✓ ✓     ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓   ✓ ✓ ✓ ✓ ✓  

Protect  
PHC  
workforce and 
public  
(n = 19)

✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓    ✓  ✓   ✓ ✓ ✓ ✓ ✓ ✓  ✓  ✓    ✓

Evaluate  
(n = 2)

                 ✓         ✓     
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