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Rapid evidence checks are based on a simplified review method and may not be entirely exhaustive,
but aim to provide a balanced assessment of what is already known about a specific problem or issue.
This brief has not been peer-reviewed and should not be a substitute for individual clinical judgement,
nor is it an endorsed position of NSW Health.

Second spike in COVID-19 cases
Evidence check question
What are the contributing factors of a second spike in COVID-19 cases?

In brief
•

Epidemiology reports in Australia highlight COVID-19 notifications by week of diagnosis, with
timing of key public health measures. Prior to the second wave in Victoria, there was a start of
easing of restrictions in select states and territories on 27 April.(1)

•

A global overview of second waves found three distinct time periods in the data. Cases rose to
mid-April, plateaued till mid-May then rose again. Almost all the slopes in these three time
periods were statistically significant. Deaths followed a similar pattern.(2)

•

Common factors that were linked to a second spike in countries included imported cases,(3-8)
negligent hotel quarantine program,(9) easing lockdown measures,(1, 10-14) relaxation of
social distancing practices,(3, 10, 12, 14-18) especially among young people, and mass
gatherings or events.(17, 19-21)

•

Singapore and Japan saw a second spike in March after initially curtailing the first spike in
COVID-19 cases. This was mainly driven by imported cases from European and North
American countries(4, 6-8) and community transmission among foreign migrant workers living in
dormitories in Singapore.(6, 22) In several jurisdictions including Hong Kong, China, Nepal and
Vietnam, imported cases prompted new waves of outbreak.(11)

•

Japan experienced a further surge in cases in August, which was attributed to the lack of
scrutiny and transparency from the government, inadequate testing, lack of efficient digital
reporting system and a domestic tourism campaign.(18)

•

In Malaysia, the second surge in cases was associated with clusters originating from religious
and other gatherings.(21) In Vietnam, almost half of new cases during the second wave were
found in the hospital setting.(23) Easing of social distancing and leisure activities of young
people were associated with second waves in South Korea, Hong Kong and Iran.(3, 10, 15)

•

Two major provinces in South Korea experienced a resurgence in cases after easing lockdown
measures, with the majority of new clusters associated with nightclubs, religious facilities, sports
clubs, and indoor promotional events.(17, 20) The second wave had a higher proportion of
asymptomatic cases than the first wave, especially among the 20-39 age group. This could be
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due to extensive contact tracing and testing among this age group in investigating clusters
originating from leisure-venues and workplaces. This age group may otherwise delay testing or
have lower rates of screening.(17)
•

European countries that had seen a sustained decline in cases after an initial peak started to
experience a spike, which was attributed to easing of lockdown measures, relaxation of social
distancing practices, increased number of testing,(24) younger people continuing to engage in
social gatherings,(16) two mass events,(12, 19) and delays in implementing locally coordinated,
culturally appropriate and accessible public health interventions.(25)

•

An analysis of the second wave of COVID-19 in 26 countries found that the second wave of
infections was mainly among younger age groups and the rate of spread increased with the rise
of temperature.(26) A second analysis article found that the second wave had a lower case
fatality rate than the first wave.(27)

Limitations
There is limited peer-reviewed or pre-peer reviewed literature on the contributing factors of ‘second
wave’ or ‘second spike’ of COVID-19. There is no a formal or clear definition of what constitutes as a
‘second wave’ of COVID-19.(28, 29). The terms ‘second wave’, ‘second spike’, ‘resurgence’ and
‘second peak’ were used interchangeably in the existing literature without a clear distinction between
those concepts. There is no clear consensus on whether an exponential increase in localised infections
constitutes a ‘second wave’ or the localised spike is among multiple peaks within ‘one big wave’ or
‘sporadic outbreaks’.(30-32) The pandemic is still evolving and the empirical evidence on this topic is
still developing. Currently, the existing literature on this topic generally lacks depth in their analysis.

Background
In Australia, Victoria experienced a spike in COVID-19 cases which started from mid-June and peaked
in mid-August.(33) Local media sources reported that the new outbreak could have been originated
from the hotel quarantine program.(9, 34, 35) Family gatherings were also mentioned as a significant
source of transmission.(36) A royal commission into the hotel quarantine program is currently
underway.(9)
Globally, many countries have experienced a surge in COVID-19 cases after an initial decline or a
steady low incidence rate.(27) Recent articles suggest that in the absence of herd immunity acquired
through either vaccination or natural infection, the virus is likely to persist and pose a resurgence
threat.(37-39) Mathematical modelling studies had predicted that with extensive testing of symptomatic
individuals, effective contact tracing, and quarantine measures, it could be possible to curtail a spike in
infections even with relaxation of lockdown measures such as reopening schools and economic
activities.(40, 41) Behavioural, social and public health measures such as enhanced testing and
contact tracing, continued emphasis on social distancing, hand hygiene and personal protection,
stringent border control, robust quarantine measures, and strategic preparedness and response plans
are recommended to mitigate the risk of subsequent spikes.(3, 17, 37, 42-44)

Methods (Appendix 1)
PubMed and Google searches were conducted on 10 September and 13 October 2020. Only peerreviewed or pre-peer-reviewed literature were included. Studies reporting on mathematical or simulated
modelling or hypothetical scenario analysis were excluded.
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Results
Table 1
Source

Summary

Peer-reviewed sources
COVID-19 Australia:
Epidemiology Report 26
COVID-19 National
Incident Room
Surveillance Team
2020(1)

The Deadly Cost of
Ignorance: The Risk of
Second Wave of COVID19
Zali, et al. 2020(10)

Mass Events Trigger
Malta's Second Peak After
Initial Successful
Pandemic Suppression
Cuschieri, et al. 2020(19)

•

Epidemiology report for COVID-19 in Australia.

•

Graph showing COVID-19 notifications by week of diagnosis, with
timing of key public health measures.

•

Prior to the second wave on 27 April, select states and territories
began easing of restrictions.

•

At the start of the second wave in Victoria on 1 July, the state
implemented lockdowns on ‘hot spot’ suburbs, and by 8 July the
NSW-VIC border was closed and stage 3 lockdown of Melbourne
and Mitchell Shire.

•

Letter on a second wave in Iran.

•

Nearly a month and a half since the first infection (8 April),
reopening gradually began and social activities resumed.

•

The highest number of confirmed cases was recorded on 4 June.

•

The National COVID-19 Combat Committee reports on people’s
attitude about COVID-19 and sanitation protocols. The report
found that the percentage of people who respected sanitation
protocols were 61% and 25% in April and June respectively.

•

Study reports on a second wave in Malta.

•

After the first wave, only four positive cases were reported over
the successive 15 days.

•

There were two major mass events (a hotel pool party with
approximately 800 people and an annual Catholic Saint feast
celebration), which saw a rise in community transmission and
daily cases rise to two-digit figures.

•

Despite initial cases among young adults, within weeks there was
a small spill off on the more elderly population observed.

The second wave of
COVID-19 in a tourist
hotspot in Vietnam

•

Study reports on a second wave in Vietnam.

•

After 99 days without any further local cases following the first
wave, a second wave of COVID-19 started in a major hospital in
Da Nang, Vietnam.

Vuong, et al. 2020(23)

•

About half of all SARS-CoV-2 cases were found in the hospital
setting (49.4%), with Da Nang Hospital as the epicentre of the
outbreak (251 cases, 45.6%).
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Summary

Peer-reviewed sources
Lessons Learned from the
Re-emergent COVID-19
Cases in Areas of Long
Reported No Community
Transmission
Ibrahim, et al. 2020(11)
Stringent containment
measures without
complete city lockdown to
achieve low incidence and
mortality across two
waves of COVID-19 in
Hong Kong

•

Narrative article.

•

In several jurisdictions (Hong Kong, China, Nepal, Vietnam), after
a period of stability, imported cases have prompted new waves of
outbreak.

•

Many are linked to illegal immigration.

•

Stricter border controls and contact tracing are advocated.

•

Aggressive escalation of border control correlated with the
reduction of the reproduction number (Rt) from 1.35 to 0.57 and
0.92 to 0.18 and aversions of 450 and 1,650 local infections
during the first and second waves, respectively.

•

Implementing COVID-19 tests for overseas returners correlated
with an upsurge of asymptomatic case detection, and shortened
containment delay in the second wave.

•

Medium-sized cluster events in the first wave were mainly due to
family gatherings, and those in the second wave were from leisure
activities among young people.

•

Containment delay was associated with older age, male gender
and local cases, and saw significant improvement in the second
wave compared with the first wave (average: 6.8 vs 3.7 days).

Wong, et al. 2020(3)

Malta tourism losses due
to second wave of
COVID-19

•

Descriptive account of two waves in Malta.

•

The second wave occurred after measures limiting gatherings
were lifted, permitting two mass gatherings to take place.

•

Authors reiterates the value of the WHO criteria for relaxing
restrictions.

•

A BMJ news article.

•

The article warns the UK National Health Service will face a
second surge without urgent action.

•

On 8 October there were 3,044 patients in hospital in England
with coronavirus, up from 1,995 a week ago on 1 October. 8
October was the highest number of daily cases since 22 June.

•

Study reports on a second wave in South Korea.

•

South Korea experienced two spatially heterogenous waves of
COVID-19 in March and June.

•

The easing of the social distancing measures resulted in the
second wave.

Grech, et al. 2020(12)
Covid-19: Leaders warn of
“full blown second surge”
as hospital admissions
rise
Iacobucci 2020(45)
Spatial variability in
reproduction number and
doubling time across two
waves of the COVID-19
pandemic in South Korea,
February to July 2020
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Peer-reviewed sources
Shim, et al. 2020(15)
COVID-19: A global and
continental overview of
the second wave and its
(relatively) attenuated
case fatality ratio

•

Publicly available data for daily new cases and deaths from
December 2019 to September 2020 was obtained from Our
World in Data website and analysed with Pearson correlation.

•

There three distinct time periods exhibited in the data.

•

Cases rose to mid-April, plateaued till mid-May then rose again.
Almost all the slopes in these three time periods were statistically
significant.

•

Deaths followed a similar three-part pattern, with values lagging
circa one week after new cases and a middle time period when
deaths decreased, with all periods exhibiting significant slopes.

•

At a continent level, for new cases, Asia rose steadily, Europe is
increasing again, the Americas and Africa are declining. Deaths
follow a similar pattern.

•

Oceania shows a bimodal pattern, with a first and second wave of
cases shortly followed by deaths in a similar pattern.

•

A news article on BMJ about Australia.

•

Melbourne, Australia experienced a second wave of COVID-19
outbreak in July 2020.

•

An inquiry into the COVID-19 hotel quarantine in Victoria is
currently underway. Early hearings of the inquiry revealed that
the Victorian government contracted private security firms to
guard the hotels. However, security guards from those firms only
received a 30-minute online infection control training. Local news
and social media reported that some security guards might have
been in intimate contact with quarantined hotel residents. There
were also reports that they were either not provided with personal
protective equipment or were not wearing the protective
equipment appropriately. There was a lack of medical oversight
at the hotels and security guards who contracted the virus from
the quarantined travellers took it back to their families and
communities.

•

Genomic sequencing of the second wave virus revealed that
99.8% of the transmission could be traced back to three clusters
originating from the hotel quarantine.

•

Visual graph examination of the characteristics and determinants
of first and second waves of COVID-19 in 26 countries.

•

Compared to the spread rate of the first wave, which decreased
with the rise of temperature, the second wave spread rate

Grech, et al. 2020(2)

Covid-19 in Australia:
most infected health
workers in Victoria’s
second wave acquired
virus at work
Smith
August 2020(9)

Inverted Covariate Effects
for First versus Mutated
Second Wave Covid-19:
High Temperature Spread
Biased for Young

5

COVID-19 Critical Intelligence Unit

Source

28 October 2020

Summary

Peer-reviewed sources
increased with temperature. Authors hypothesise that this could
be due to population tendency to stay inside in cold temperature.

Seligmann, et al.
•

Compared to the first wave, which mainly infected the elderly, the
second wave mainly affected the younger age groups.

•

Compared to the first wave, second wave COVID-19 strains had
lower spread rates.

Decreased Case Fatality
Rate of COVID-19 in the
Second Wave: a study in
53 countries or regions

•

This article analyses data from 54 countries that experienced a
second wave of outbreak.

•

The second wave had a lower fatality rate (CFR, rates of death
among reported cases) than the first wave in 43 countries, which
may indicate decreasing severity of the pandemic.

Fan, et al.

•

Authors hypothesise that the decrease in case fatality rate could
be due to the most vulnerable having died in the first wave, or
countries were better prepared for the next wave, or transmission
shifting to the younger age group.

•

A letter to the editor from Spain.

•

The resurge in COVID-19 cases were mainly attributed to the
social irresponsibility of young people, who continued to engage in
social activities in nightclubs and pubs and hold private parties.

Early lessons from a
second COVID-19
lockdown in Leicester, UK

•

A correspondence letter from Leicester, UK.

•

Leicester, UK experienced a second spike in cases in June 2020,
and new cases were concentrated in areas with a high proportion
of people from minority ethnic backgrounds.

Nazareth, et al.

•

The information on an ongoing spike in cases, which were
reflected in the data collected at Pillar 2 level (swab testing in the
community), was not communicated to the local health
organisations in a timely manner. This resulted in delays in the
implementation of locally coordinated, culturally appropriate and
accessible public health interventions.

•

A pre-peer-review article from South Korea.

•

South Korea experienced two COVID-19 epidemic waves: first
from 19 January to 19 April 2020 and second from 20 April to 11
August 2020.

•

In early February, South Korea implemented strict social
distancing and public health measures. Those measures resulted

August 2020(26)

September 2020(27)

Covid-19: Social
irresponsibility of
teenagers towards the
second wave in Spain
Murilo-Llorente and
Perez-Bermejo
August 2020(16)

July 2020(25)

Epidemiology and control
of two epidemic waves of
SARS-CoV-2 in South
Korea
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Ryu, et al.

in a gradual decline in case numbers and effective reproductive
number Rt after a peak in the third week of February.

September 2020(17)

Spatial and temporal
variability in the
transmission potential of
COVID-19 in South Korea
including the second wave
in the greater Seoul area,
February to July 2020

•

After relaxing the strict social distancing measures on 6 May, both
the case numbers and Rt resurged, with the former peaking in late
May and early June and the latter peaking on 11 May.

•

The new infections during the second wave were mainly driven by
local transmission, rather than being imported cases.

•

The most frequent type of clusters during both the first and second
waves was the religious gatherings.

•

Reopening of schools and resuming work activities may have
contributed to the second spike in cases.

•

The second wave had a higher proportion of asymptomatic cases
than the first wave, especially among the 20-39 age group. This
could be due to extensive contact tracing and testing among this
age group in investigating clusters originating from workplaces
and leisure-venues. This age group may otherwise delay testing
or have lower rates of screening.

•

Efficient social distancing measures, along with extensive contact
tracing, especially among asymptomatic cases, were
recommended to mitigate the risk of subsequent waves of the
epidemic.

•

A pre-peer-review article from South Korea.

•

Seoul and Gyeonggi provinces experienced two waves of COVID19, with the second wave peaking in the first two weeks of June
2020.

•

The South Korean government eased social distancing restrictions
on 6 May after the first wave. Schools reopened from mid-May.

•

A new cluster emerged from nightclubs that marked the start of a
second spike in the Seoul area in late May. Later, new clusters
were associated with a holiday weekend, religious facilities, a call
centre, a sports club, promotional events by a health product
retailer, and door-to-door salespeople.

•

The second spike in cases in Gyeonggi area that started to
develop in late May were associated with clusters originating from
religious facilities, a warehouse, a call centre, a hospital,
nightclubs, promotional events by a health product retailer, doorto-door sales and a sports facility.

•

The second waves in two provinces in South Korea were
attributed to the easing of social distancing measures, especially
in high population density areas.

Shim and Chowell
August 2020(20)
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The Annals and the
Medical Narrative of
Singapore

•

An editorial from Singapore.

•

The second spike in the COVID-19 cases was attributed to the
return travellers or visitors from countries such as the USA, UK,
Italy and other European countries.

•

An analysis article from Hong Kong, China.

•

The second wave of COVID-19 was primarily driven by returning
residents from the European countries and the USA.

Oh, et al. March 2020(4)
Monitoring respiratory
infections in covid-19
epidemics
Chan, et al. May 2020(5)
Perspectives on COVID19 from Singapore: Impact
on ESKD Care and
Medical Education

•

A perspectives article from Singapore.

•

The second wave of COVID-19, which started in early March
2020, was primarily driven by the returning residents from
Europe, North America and other countries.

•

In late March, cases started to rise among foreign national
workers living in dormitories.

Coffman, et al.
August 2020(6)
Socioeconomic factors
influencing COVID-19
spread in Japan: Virus
importation and domestic
transmission during the
first two waves

•

A pre-peer-review article from Japan.

•

Citing findings from haplotype analysis of virus genome by the
National Institute for Infectious Diseases (NIID), the second wave
which started from mid-March 2020 and peaked on 12 April was
attributed to imported cases from European and North American
countries. The majority of imported cases were citizens or longterm residents of Japan.

Bassino and Ladmiral,
July 2020(7)

•

Insufficient testing capacity at international airports was cited as a
contributing factor.
•

A commentary article from Japan.

•

The second spike in COVID-19 cases was attributed to the
returning travellers from Europe.

Resurgence of covid-19 in
Japan

•

An editorial from Japan.

•

Japan experienced a surge in cases in early August after
experiencing an earlier surge in mid-March.

Shimizu, et, al.

•

Authors argue the following could have contributed the surge in
cases.

Why does Japan have so
few cases of COVID-19?
Iwasaki and Grubaugh
May 2020(8)

August 2020(18)
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COVID-19 outbreak in
Malaysia: Actions taken
by the Malaysian
government
Shah, et al.
May 2020(21)
COVID-19 resurgence in
Iran

Vahidy, et al.
August 2020(14)

Lack of scrutiny and transparency from the government,
which dismantled the expert committee comprised of key
discipline experts in June 2020

o

The government launched a domestic tourism campaign
in July 2020.

o

Inadequate testing capacity

o

Lack of efficient digital reporting system.

•

A situation analysis article from Malaysia.

•

Malaysia experienced a second wave in COVID-19 cases in
early March 2020.

•

The second wave of cases mainly originated from two clusters,
one was from contacts of a confirmed case who visited five
different meetings and gatherings, and the other was related to a
large religious gathering in a mosque attended by a positive
case.

•

A report from Iran.

•

The second wave of COVID-19 started in early May after the
country experienced a gradual drop in cases from early April. The
increase in cases was attributed to the easing of lockdown
measures, as well as increased testing capacity.

•

A research letter from the Houston, US.

•

A second surge in COVID-19 cases started on 16 May 2020,
which was two weeks after the phased state-wide reopening.

•

An analysis of electronic health records of COVID-19 cases
showed that the increase during surge 2, especially among low
socioeconomic and younger population groups, can be related to
the following factors.

Devi, June 2020(13)
Characteristics and
Outcomes of COVID-19
Patients During Initial
Peak and Resurgence in
the Houston Metropolitan
Area

o

o

Phased reopening

o

Increased testing

o

Return to work and relaxation of preventative practices.

Appendix 1
PubMed search terms (searched on 10 September 2020)
(“second wave”[title/abstract] or “second spike” [title/abstract] or “second surge”[title/abstract] or
“second rise” [title/abstract] or “re-emerge*”[title/abstract] or “resurge*”[title/abstract]) AND (2019nCoV[title/abstract] or nCoV*[title/abstract] or covid-19[title/abstract] or covid19[title/abstract] or "covid
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19"[title/abstract] or "coronavirus"[MeSH Terms] or "coronavirus"[title/abstract] or sars-cov2[title/abstract] or “severe acute respiratory syndrome coronavirus 2”[Supplementary Concept]) AND
(2020/01/01:3000/12/31[Date - Publication])
The search was re-run on the 13 October 2020.

Google and grey literature search terms
Second wave/second spike/ resurgence/ and COVID-19
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