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Abstract

Background: Hong Kong (HK) is a densely populated city near the epicentre of the coro-

navirus disease 2019 (COVID-19) outbreak. Stringent border control together with ag-

gressive case finding, contact tracing, social distancing and quarantine measures were

implemented to halt the importation and spread of the virus.

Methods: We performed an epidemiological study using government information cover-

ing the first 100 confirmed cases to examine the epidemic curve, incidence, clusters, re-

production number (Rt), incubation period and time to containment.

Results: A total of 93 of the 100 cases were HK residents (6 infected in Mainland China,

10 on the Diamond Princess Cruise). Seven were visitors infected in Mainland China be-

fore entering HK. The majority (76%) were aged �45 years, and the incidence increased

with age (P< 0.001). Escalation of border control measures correlated with a decrease in

the proportion (62.5% to 0%) of cases imported from Mainland China, and a reduction in

Rt (1.07 to 0.75). The median incubation period was 4.2 days [95% confidence interval

(CI), 4.0–4.5; 5th and 95th percentiles: 1.3 and 14.0). Most clusters with identifiable epide-

miological links were households involving 2–4 people. Three medium-spreading events

were identified: two from New Year gatherings (6–11 people), and another from environ-

mental contamination of a worship hall (12 people). Despite intensified contact tracing,

containment was delayed in 78.9% of cases (mean¼ 5.96 days, range¼0–24 days). An
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unusual transmission in a multi-storey building via faulty toilet plumbing was suspected

with >100 residents evacuated overnight. Our analysis indicated that faulty plumbing

was unlikely to be the source of this transmission.

Conclusions: Timely stringent containment policies minimized the importation and trans-

mission of COVID-19 in HK.
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Introduction

The severe acute respiratory syndrome coronavirus (SARS-

CoV) and Middle East respiratory syndrome coronavirus

(MERS-CoV) have caused epidemics with high mortality.1

SARS was first reported in Guangdong, China, giving rise

to 8098 cases of human infection and 774 fatalities in

2003.2 MERS-CoV was first identified in Saudi Arabia and

is responsible for 2494 human infections and 858 deaths

since 2012.3

Cases of pneumonia of unknown aetiology were

reported in Wuhan, China from 8 Dec 2019.4 The patho-

gen was subsequently identified as a novel coronavirus

(SARS-CoV-2) by the Chinese Centre for Disease Control

and Prevention. On 30 January, the World Health

Organization (WHO) declared the SARS-CoV-2 outbreak

a Public Health Emergency of International Concern.4 On

11 March, WHO declared coronavirus disease 2019

(COVID-19) a pandemic.5

Hong Kong (HK) is one of the most densely populated

cities in the world.6 HK faces a high risk of imported

COVID-19 cases due to its geographic proximity to and

high cross-border flows with Mainland China. In 2003,

HK was hard hit by SARS, resulting in 1755 infected cases

and 299 deaths.2 Several super-spreading events occurred

in the community, including at the Hotel Metropole and

Amoy Gardens.7 The cluster in Amoy Gardens (a multi-

storey building estate) highlighted the possibility of

widespread dissemination via faulty sewage drainage. The

HK Government implemented a comprehensive and coor-

dinated approach to contain the spread of COVID-19.8–10

The key measures included: (i) emergency arrangements

according to a Preparedness and Response Plan that stipu-

lated the Government’s actions against novel infectious

diseases, (ii) mandatory quarantine for people at risk of

carrying the infection, (iii) promoting ‘social distancing’ in-

cluding a work-from-home policy and school closure,

(iv) implementing border control, (v) increasing the supply

of surgical masks, and (vi) transparent communication

with the public.11 The aims of this study were to describe

the epidemiological characteristics of the first 100 con-

firmed COVID-19 cases in HK and to assess the effective-

ness of the implemented policies. These findings will guide

implementation of public health control measures in other

metropolitan areas.

Methodology

Source of data

A retrospective observational study of the first 100

laboratory-confirmed COVID-19 cases was performed. In

HK, all cases were diagnosed by reverse transcription poly-

merase chain reaction (RT-PCR) assays targeting two dif-

ferent regions of the RdRp gene in SARS-CoV-2. These

assays were independently performed by local hospitals

Key Messages

• Few studies have examined the epidemiological characteristics of severe acute respiratory syndrome coronavirus 2

(SARS-CoV-2) infection (COVID-19) in areas with stringent containment strategies.

• Stringent border control measures implemented early in a city near the epicentre correlated with a drastic decrease

in imported cases.

• Social distancing measures including school closures and working from home, together with intensified case finding

and contract tracing, enhanced surveillance and diagnostic services were able to break community transmission and

curtail the reproductive rate of this novel pathogen to which the human population has naı̈ve immunity.

• Stringent all-round containment measures should be implemented in a timely fashion to restrict transmission and re-

duce disease burden.

2 International Journal of Epidemiology, 2020, Vol. 0, No. 0



and the Public Health Laboratory. Environmental sam-

pling of the Buddhist worship hall was conducted by the

outbreak investigation team of the Centre for Health

Protection (CHP), and the detection of SARS-CoV-2 RNA

using RT-PCR was performed by the Public Health

Laboratory. A patient database was constructed based on

information provided by the CHP of the HK Government

Department of Health.12–14 We analysed demographic in-

formation including the source of infection (whether lo-

cally acquired or imported), time from exposure to

symptom onset, time to first healthcare consultation and

isolation, and method of case identification. We used mid-

2019 population census data provided by the HK Census

and Statistics Department to analyse sex- and age-specific

incidence rates of SARS-CoV-2 infection.

Data analysis

Sex–age-specific incidence

The incidence rate of COVID-19 stratified by age (�24;

25–44; 45–64; �65 years) and gender was computed by

the number of infected individuals divided by the popula-

tion in each subgroup. Chi-square tests and Fisher’s exact

tests were used to compare incidence rates according to

age and gender.

Incubation period

Exposure and illness onset dates of each case were used to

determine the incubation period. To estimate the length of

incubation, we fitted parametric models including log-

normal, Weibull, and gamma distributions to account for

censored information.15 Model fitness between distribu-

tions was compared using the Akaike information criterion

(AIC). We followed the method of Cowling et al. to calcu-

late the 95% confidence interval (CI) using a parametric

bootstrapping method with 1000 resamples over 100 itera-

tions.15 The posterior percentiles and their corresponding

CIs are presented.

Reproduction number

A time-varying reproduction number (Rt), defined as the

average number of secondary infections generated by a sin-

gle case in a population at time t, is a parameter for assess-

ing whether control measures are sufficient to interrupt

local disease transmission.16–18 If Rt is below unity, an epi-

demic may be regarded as being under control at time t.

Because COVID-19 was seeded by imported cases in HK,

we employed estimation equations to account for a risk

from imported cases as previously described (see the

Supplementary Appendix, available as Supplementary data

at IJE online for technical details).19–21 By adapting an

early local estimate,22 a lognormal-distributed serial inter-

val of 4.4 days with a standard deviation (SD) of 3 days

was assumed in the estimation. The median Rt and corre-

sponding 95% CIs across different epidemic periods were

computed.

Time to containment

In this analysis, ‘time to containment’ was defined as the

interval in days between the date of symptom onset and

the date of isolation of individual patients. We considered

this as a continuous outcome variable in a multiple linear

regression analysis. We controlled for age (in four age

strata: 0–24, 25–44, 45–64 and �65 years), gender, source

of infection (local vs imported), case identification (self vs

by others) and whether the patient had attended any

healthcare services before admission to hospital. In addi-

tion, we also controlled for the date of confirmation with

reference to the first case, as we wanted to understand

whether time to containment could be increased or de-

creased as the outbreak progressed. Bivariate analyses

were first performed, and covariates with P< 0.20 were in-

cluded in the multivariate regression analysis.

Results

Socio-demographic characteristics of patients

Among the 100 cases examined, 93 were local residents

and the remaining 7 were from Mainland China.

Most patients were aged between 45 and 64 years

(40.9%) and �65 years (34.4%). There was no gender

difference (Figure 1; Supplementary Table 1, available as

Supplementary data at IJE online), whereas a marked age

difference was observed (chi-square tests for trend

<0.001). At the time of writing, 91 patients had been dis-

charged, five were still hospitalized and four had died. A

pet dog of a confirmed case had five consecutive nasal and

oral swabs which tested positive for SARS-CoV-2 RNA,

and a serological response was demonstrated.23

The geographical distribution of subjects is shown in

Figure 2. Ten patients acquired infection from the Princess

Diamond Cruise and 13 from Mainland China. The

remaining 77 were local or ‘possibly local’ where patients

had a travel history, but this was deemed unlikely as a

source of infection according to the CHP investigation

team.

Epidemic curve

The first case (#1) confirmed on 23 January was a visitor

from Mainland China identified via active fever screening

at a land border control checkpoint. The last case
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(#100) included in this study was confirmed on 1 March

(Figure 3). Thirteen patients were imported from

Mainland China (12 from Wuhan, 1 travelled through

Zhuhai and Macao) with the last confirmed on 4 February.

These imported cases further spread to 3 people referred to

as ‘imported secondary’ cases. Sixty-six patients presented

themselves to healthcare services with clinical symptoms.

Thirty-three patients were identified by active case finding

through contact tracing and border screening, and another

1 was diagnosed while hospitalized for orthopaedic prob-

lems. Ten HK residents who acquired infection on board

the Diamond Princess Cruise were excluded from the epi-

demic curve as they were evacuated and isolated upon

arrival.

Progression of the COVID-19 epidemic in HK corre-

lated with border control measures implemented by the

Hong Kong Special Administrative Region (HKSAR)

Government (Figure 3). Border Control-1 was imple-

mented on 27 January, introducing suspension of flights

and high-speed train services from Wuhan, and persons

who had visited Hubei Province in the past 14 days were

prohibited from entering HK. By that time, there had

been 16 cases in HK (according to symptom onset), in-

cluding 10 imported ones (all from Wuhan). Border

Control-2 and -3 measures (Figure 3) to suspend most

public transportation, and introduce land-based cross-

border control points brought the daily numbers of peo-

ple entering HK from 236 350 (30 January) to 95 852 (7

February). During this period of Containment Phase-1,

only 2 direct imports and 1 secondary case from

Mainland China were identified.

Border Control-4 measures were introduced on 8

February. All people entering HK from Mainland China

were subjected to mandatory quarantine for 14 days upon

arrival. The 14-day quarantine was also applicable to peo-

ple entering HK from other locations but who had visited

Mainland China in the 14 days prior to arrival in HK.

These measures marked the start of Containment Phase-2

and kept the daily number of arrivals below 30 000. Only

one of the 33 cases identified in the following 24 days had

acquired infection from an imported case, and no new

imported cases were detected. Social distancing policies in-

cluding working from home, and school closures were

implemented immediately following the Lunar-New-Year

holidays (25–27 January), with the former lasting until 1

March and the latter still ongoing at the time of writing

(Figure 3).

Incubation period

The distributional assumption for incubation periods was

robust to different parametric distributions (Figure 4;

Supplementary Table 2, available as Supplementary data

at IJE online). By fitting to the lognormal distribution, we

observed a median incubation period of 4.2 days (95% CI,

4.0–4.5). We estimated that <5% of infected individuals

had an incubation period of <1.3 days (95% CI, 1.1–1.4),

whereas the 95th percentile of the distribution was

14.0 days (95% CI, 13.1–15.3). Three parametric distribu-

tion methods showed a similar model fitness to the data

based on AIC values.

Reproduction number

Rt peaked on 30 January (1.49, 95% CI, 0.92–2.27)

when the number of entrants from Mainland China was

still high (Figure 3). The median Rt was 1.07 (95% CI,

0.58–1.77) during Containment Phase-1 (Figure 3)

before Border Control-4 policy was implemented

Figure 1. Crude incidence rate by age and sex of the first 100 persons with confirmed COVID-19 in Hong Kong Special Administrative Region, China.

Crude incidence rate per 1 000 000 population by age and sex. The age groups of 45–64 years and �65 years have higher crude incidence than the

overall population.
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(18 January–7 February). Median Rt dropped to

0.75 (95% CI, 0.43–1.19) after implementation of

Containment Phase-2 (8–29 Feb).

Clusters

We defined clusters as two or more patients with an epi-

demiological link. There were 28 identifiable clusters

with sizes ranging from 2 to 11 people, involving a total

of 78 individuals (Table 2). Most of the clusters (71.4%,

20/28) were families of 2–4 people corresponding to the

small family size in HK. Three workplace clusters con-

sisted of 2 patients each. One suspected housing estate

cluster (Estate H) consisted of 4 people. Three clusters

were regarded as ‘medium-spreading events’ (MSE) in-

volving 6–11 people. Another 10 people were part of the

Diamond Princess Cruise outbreak. No healthcare work-

ers were infected and no healthcare facility-associated

clusters were detected.

Medium-spreading events

Lunar-New-Year family dinner party (n 5 6 1 2)

On 26 January (the second day of the Lunar New Year),

29 people attended a dinner gathering in a seafood restau-

rant dining hall in North Point, HK. The party lasted >5 h.

While no person at the dinner was identified as having

respiratory symptoms, 6 close relatives attending the party

(#46, 48, 49, 52, 53 and 54) showed symptoms with onset

4–13 days afterwards. After the index case (#46) was

detected, contact tracing revealed 18 close contacts and

115 other contacts. The infection further spread to another

Figure 2. Geographical distribution of the first 100 persons with confirmed COVID-19 in Hong Kong Special Administrative Region, China.

Geographic distribution of confirmed COVID-19 cases by residential address. The size of the circles is proportional to case counts. Nine cases were

imported from Mainland China with the majority from Wuhan, Hubei. Ten cases were imported from the Diamond Princess Cruise ship. Dotted lines

represent areas with special events. Medium-spreading events consisted of a Lunar-New-Year family dinner party at a seafood restaurant in North

Point, a Lunar-New-Year hot pot party in Kwun Tong, and a Buddhist worship hall in a multi-storey residential building in North Point. Persons

infected in the Buddhist worship hall had symptom onset from 8 to 29 February, spreading over 21 days.
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family member (#42) in one household and a domestic helper

(#61) in another household. The attack rate was 20.7%.

Lunar-New-Year hot pot party (n 5 11 1 2)

Also on 26 Jan, 19 people gathered at a hot pot dinner in a

party room of around 1400 square feet in Kwun Tong,

HK. Participants were close relatives including 2 from

Guangdong, China, 1 of whom had a cough. The infection

status of these 2 relatives could not be verified as they left

HK after the gathering. Subsequently, 11 family members

(#27, 29–37 and 41) were infected, with illness onset 2–

13 days after the gathering. Contact tracing revealed 46

close contacts and 166 other contacts. The infection fur-

ther spread to 2 patients in the workplaces of 2 dinner par-

ticipants. The attack rate was estimated to be 64.7% after

excluding the 2 Mainland visitors whose infection status

could not be verified.

Buddhist worship hall (n 5 12)

A Buddhist worship hall located in a multi-storey residen-

tial building in North Point, HK was identified as the site

of exposure for 11 patients (#65, 70, 73, 74, 76, 77, 83,

86, 92, 93 and 98). Visitors chanted sutras and shared

meals during worship. Symptom onset dates ranged from

8–29 February, spreading over 21 days, suggesting that a

persistent source remained throughout this duration. There

were no other epidemiological links among the infected

persons. Environmental samples from sutra cloths, kneel-

ing pads and faucets in washroom facilities in the worship

hall were positive for SARS-CoV-2 RNA. After we had

censored data for the current analysis, the monk (#102)

who lived at the worship hall was confirmed to be infected.

The monk had travelled to Mainland China in January.

Contact tracing for this event revealed 47 close contacts

and 170 other contacts.

Figure 3. Epidemic curve, case clusters and relationship to border control measures for the first 100 confirmed COVID-19 cases in Hong Kong Special

Administrative Region, China. Upper panel: number of persons arriving in HK and the time line of border control and social distancing measures.

Border Control-1: flight and high-speed train services from Wuhan in Hubei Province suspended. With the exception of HK residents, residents of

Hubei Province and persons who had visited Hubei Province in the past 14 days upon arrival in HK were not permitted to enter HK. Border Control-2:

further border control measures including: suspension of the HK section of the Guangzhou–Shenzhen–Hong Kong Express Rail Link and the Intercity

Through Train, reducing flight services between HK and Mainland China to about half the original numbers, suspension of all cross-boundary ferry

services, reducing land-based cross-boundary transport, and closure of six border control checkpoints between HK and Mainland China. Border

Control-3: suspension of an additional four border control checkpoints between HK and Mainland China. Border Control-4: all people entering HK

from Mainland China subjected to mandatory quarantine for 14 days upon arrival in HK. Persons entering HK from other places were also subjected

to the 14-day mandatory quarantine if they had visited Mainland China in the past 14 days. Border Control-5: non-HK residents arriving from Korea re-

stricted from entering HK, HK residents returning to HK who had been to Daegu and Gyeongsangbuk-do in Korea in the past 14 days required to stay

in quarantine centres. HK residents returning from other cities and provinces in Korea were required to undergo medical surveillance for 14 days.

Lower panel: epidemic curve by symptom onset date. Containment Phase 1 (18 January– 7 February), Containment Phase 2 (8 February–2 March).

Ten persons who acquired infection from the Diamond Princess Cruise were not included as they were quarantined upon arrival and thus did not con-

tribute to transmission in the HK community (6 had symptoms with onset dates between 4 and 24 February, 4 were asymptomatic). Medium-spread-

ing events consisting of a Lunar-New-Year family dinner party at a seafood restaurant, a Lunar-New-Year hot pot party, a Worship hall in a residential

multi-storey building, and the Diamond Princess cruise ship.
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Estate H-toilet plumbing

On 10 Feb, members of two households living in the same

block (Block Y) of a 34-multistorey estate (Estate H) in

HK were tested positive for SARS-CoV-2. More than 100

residents living in the same block were evacuated overnight

to isolation quarters as a precautionary measure. The pa-

tient with an earlier symptom onset date lived on a higher

floor (13/F), and 2 siblings living on 3/F developed symp-

toms 8–11 days after the onset of symptoms in the patient

living on 13/F. The infection was initially suspected to

have spread via toilet drainage from leaking vent pipes

and/or U-traps. Subsequent investigations indicated that all

vent pipes and U-traps were functioning properly, although

nine units in block Y, including the 3/F with 3 infected

family members had their toilet vent pipes altered. It was

noted that the 2 siblings had attended the medium-sized

spreading event mentioned above (Lunar-New-Year dinner

party in North Point, HK) on 4 and 7 days before their ill-

ness onset, respectively. Their mother who did not join the

dinner also developed symptoms and was confirmed to be

infected. No further cases were detected from other resi-

dents living in the same block, supporting the inference

that the siblings were infected via the dinner party.

Time to containment

The distribution of time to containment, defined as the

time from symptom onset to patient isolation, is shown in

Figure 5. We excluded 5 patients who were asymptomatic.

Cases that were identified by border control (n¼ 2), those

already in quarantine centres (n¼ 12) and patients admit-

ted for isolation on the same day of symptom onset (n¼ 7)

were considered to have 0 days to containment. Four

patients were identified after admission into general wards.

These patients were put under standard precautions and

droplet precautions upon admission. At that time, all pub-

lic hospitals in HK were practicing enhanced strict infec-

tion control measures, which included personal protective

equipment for all healthcare workers, and visitors to wards

were not allowed. Furthermore, these hospitalized patients

did not result in secondary cases among nearby patients

and healthcare workers. Therefore, for the purpose of

analysis in this study, we regarded these patients as ‘con-

tained’ upon admission to hospital.

Among the 95 eligible patients, 75 people (78.9%) had

a containment delay. The average days to containment was

5.96 days (range 0–24 days, S.D. 4.84). Local cases [ad-

justed beta coefficient (b) for ‘imported cases’ ¼ �4.23,

95% CI, �6.41 to �2.06, P< 0.001] and prior visits to

medical facilities (adjusted b ¼ 3.87, 95% CI, 1.99–5.76,

P< 0.001) were associated with higher likelihood of longer

time to containment (Table 1).

Healthcare attendance before admission to

hospital

Doctors were advised to refer suspected cases to public

hospitals for isolation and testing. Diagnostic tests were

Figure 4. Probability distributions of the incubation period. Available se-

rial intervals (in days) from 40 patients were fitted with parametric dis-

tributions: lognormal (solid line), Weibull (dashed line) and gamma

(dotted line). Left, right, and interval censoring were accounted for in

the likelihood of probability distributions. The AIC values for these three

distributions were 87.4, 86.0 and 86.2, respectively.

Figure 5. Probability distribution of time to containment (days from

symptom onset to isolation). The blue line shows a fitted negative-bino-

mial curve with a mean of 5.96 days and SD of 4.84. Mean and SD were

calculated from actual figures.
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not available outside of public hospitals during the period

covered in this study. Forty-six patients attended health-

care services without being suspected of having COVID-19

before admission into hospitals. Healthcare visits included

private practitioners, Chinese medical practitioners and

private hospitals. The median duration to the first health-

care visit was 1 day [range: 0–10 days, interquartile range

(IQR): 2]. The median number of attendances was 2

(range: 1–6, IQR: 1.75).

Discussion

Comprehensive epidemiological information covering the

initial period of an outbreak is useful in subsequent public

health control for any emerging diseases.24 HK is a high-

population-density city near the COVID-19 epicentre,

where experience in containing the spread of SARS-CoV-2

will be instrumental in formulating public health policies

in other high-population-density cities. Given the experi-

ence with SARS-CoV-1 in 2003,24,25 the HK Government

escalated its Preparedness and Response level soon after

the outbreak in Wuhan had been recognised, with active

case finding, enhanced surveillance and laboratory tests

available free-of-charge. Border control policies minimized

the number of imported cases. This together with social

distancing measures, intensive contact tracing and quaran-

tine led to a reduction of Rt to 0.75, below a theoretical

limit (1.0) for an outbreak to spread in a population.

Compared with the Rt of 2.2 observed in the first 425 cases

in Wuhan, containment actions implemented in HK can be

regarded as successful.

An accurate estimation of the incubation period is vital

in establishing the optimal duration for quarantine. Our

estimation of a median incubation period of 4.2 days is in

line with other studies,26–28 which is also within the range

reported for SARS-CoV-1 (3.8–6.9 days) and MERS CoV

(5.0–6.9 days).29–31 Our observed 95th percentile of incu-

bation periods of 14.0 days also supports the widely

adopted quarantine period of 14 days.

We observed that under stringent containment policies,

most of the COVID-19 clusters were small and confined to

households. This observation together with reports of pre-

symptomatic transmission and high level of virus shedding

within the early days of symptom onset is akin to influ-

enza, making efficient containment by contact tracing and

quarantine difficult to achieve.32 This is in contrast to

SARS-CoV-1 where virus shedding peaked during the sec-

ond week of illness.33 During SARS 2003 in HK, delay in

Table 1. Factors associated with containment delay in days using linear regression analysis (n¼ 95); the covariates controlled

for in the linear regression analysis include age, gender, date of diagnosis confirmation, classification of cases (imported vs lo-

cal), case identification (self-identified vs not) and previous attendance at healthcare services before hospital admission

Variables Bivariate analysis Multivariate analysis

na (%) nb (%) Coef.c (95% CI) P-value Coef. (95% CI) P-value

Age (years) 0–24 5 (5) 3 (4) Refd Ref

25–44 18 (19) 17 (23) 3.24 (�1.60, 8.09) 0.19 1.39 (�2.70, 5.48) 0.50

45–64 38 (40) 29 (39) 2.09 (�2.47, 6.65) 0.37 0.17 (�3.76, 4.09) 0.93

�65 34 (36) 26 (35) 3.65 (�0.94, 8.24) 0.12 2.39 (�1.53, 6.31) 0.23

Gender Male 46 (48) 38 (51) Ref 0.45 Ref

Female 49 (52) 37 (49) 0.76 (�1.22, 2.74) 1.10 (�0.60, 2.80) 0.20

Confirm datee (interval ¼ 1) Range ¼ 1–40 95 (95) 75(100) 0.10 (0.01, 0.20) 0.03 <0.01 (�0.08, 0.09) 0.88

Mean ¼ 22.66

Our case classification Local 73 (77) 65 (87) Ref <0.001 Ref

Import 22 (23) 10 (13) �5.86 (�7.88, �3.84) �4.23 (�6.41, �2.06) <0.001

Self-identifiedf No 28 (29) 16 (21) Ref 0.12 Ref

Yes 66 (69) 59 (79) 1.71 (�0.44, 3.85) �0.96 (�3.00, 1.09) 0.36

Missing 1 (1) 0 (0)

Attended healthcare

before admission episode

No 54 (57) 31 (41) Ref <0.001 Ref

Yes 46 (48) 44 (59) 4.34 (2.57, 6.11) 3.81 (1.88, 5�75) <0.001

aAll cases.
bCases with containment delay.
cCoef., coefficients.
dRef ¼ reference group
eConfirm date refers to the report date of positive SARS-CoV-2 real time RT-PCR laboratory result.
fSelf-identified refers to patients who presented themselves to hospitals or clinics, in contrast to those who were detected by border screening or through active

case finding in contact investigations.
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containment was shown to have shortened as time pro-

gressed, reflecting the effects of contact tracing.34 Such an

association was not observed for COVID-19 possibly due

to the early start of the infectious period.

Super-spreading events were characteristic of SARS

2003 in HK, with alarming numbers of infected persons.7

Factors constituting super-spreading events include envi-

ronmental, behavioural, social and cultural factors,25,31

whereas the virus strain often plays a comparatively

smaller role. We have yet to observe super-spreading

events for COVID-19, however, coincidence with the

Lunar New Year with large family gatherings led to two

‘medium-spreading events’. These examples highlight the

importance of predicting and assessing any potential super-

spreading events taking into account factors such as demo-

graphics (e.g. high-density housing estates) or festivities

(e.g. Lunar-New-Year celebrations).

The SARS infection in 2003 highlights a possibility of

widespread dissemination via faulty sewage drainage sys-

tems in multi-storey buildings.7 With COVID-19, a similar

spreading mechanism was suspected in the Estate H

incident, leading to overnight en masse evacuations.

Subsequent investigations suggested this mode of spread

was unlikely.

Our study has several limitations. Although we ob-

served an increase in incidence with age, potential biases

could not be excluded. First, all schools were closed which

may have protected most children from infection.

Nonetheless, children were found to have milder symp-

toms, as in SARS and MERS, or even to be asymptomatic.

We also lacked clinical information to examine the effect

of co-morbidity especially among elderly people. Whether

SARS-CoV-2 mimics SARS-CoV-1 in causing milder infec-

tions in children remains to be investigated. Furthermore,

we could not assess the true incidence of infection, as mild

and asymptomatic infections were likely to be missed.

Transmission dynamics were skewed by containment

measures where lifestyle and behaviours were greatly al-

tered, such as near-universal facemask wearing in public

areas. Lastly, clinical outcomes and the medical back-

grounds of patients were not available.

In conclusion, in support of the WHO early investiga-

tion protocols,35 timely stringent containment measures

should be implemented to break transmission and mini-

mize disease burden associated with COVID-19.

Supplementary data

Supplementary data are available at IJE online.
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