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Abstract
In the early stages of the COVID-19 crisis, there was no specific guideline for handling an outbreak if it occurred in a
workplace. This study aimed to describe the first and one of the largest clusters linked to a business corporate in Malaysia.
A descriptive analysis was conducted using surveillance data from the Petaling District Health Office notified between 28
Feb and 22 Mar 2020. All cases and contacts were identified through surveillance, epidemiological investigation, and
laboratory investigation. The total number of confirmed cases and close contacts were 63 and 1,536, respectively. The
respondents were mainly Malay, male, and the mean age was 46 years. Of the 63 positive cases, 48 (76%) were reported to
have symptoms during the investigation, while the remaining 15 cases (24%) were asymptomatic. The main clinical
manifestations were fever (52%), cough (37%), sore throat (27%) and shortness of breath (27%). The mean incubation period
was 3.5 days. Due to the timely prevention and control measures carried out by the Petaling District Health Office, the chain
of transmission was interrupted as the last case was reported on 19 Mar 2020.
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Introduction
An outbreak of pneumonia was reported in Wuhan city,
China at the end of December 2019.1 This pneumonia
is caused by a new type of coronavirus, severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2).2
Following the report of the outbreak, the virus quickly
spread to many other countries including Thailand,
Japan and Korea.1 By the end of January, the
coronavirus disease 2019 (COVID-19) was declared
public health emergency of international concern, as it
has been detected in as many as 19 countries, mostly
in Asia.3
The first COVID-19 case in Malaysia was a foreigner
from China and reported on 25 Jan 2020.4 The next
seven cases were also foreigners.5 The ninth case was
the first Malaysian and was reported at the beginning
of February 2020.6 He was a 42-year-old businessman
who had travelled to Singapore from 16 to 23 Jan 2020.

He was the index case of the first local transmission
cluster in Malaysia.7
The Ministry of Health (MOH) of Malaysia established
a COVID-19 surveillance system prior to the report of
the first case in Malaysia. The guidelines defined
persons under investigation (PUI) of COVID-19 as
having fever or acute respiratory infection (sudden
onset of at least one of shortness of breath, cough, or
sore throat); and a travel history to affected countries
(China, South Korea, Japan, Italy, Iran) in the 14 days
before the onset of illness or having close contact
within 14 days before illness onset with a confirmed
COVID-19 case. The latter denoted a person with
laboratory confirmation of SARS-CoV-2 infection. This
case definition was used at all international points of
entry, clinics and emergency departments, and
hospitals in Malaysia.8 All COVID-19 PUI and
detected cases must be notified to the relevant District
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Health Office (DHO) within 24 hours.8 Once a
notification is verified, the DHO would then proceed
with
an
epidemiological
investigation.8
For
surveillance of overseas returnees, thermal scanners
are used at airports to screen inbound passengers.
Those who have fever are then held for further
investigation.
Malaysia was free of COVID-19 cases from 15 Feb 2020
for 11 days before the second wave of the disease
arrived in late February 2020.9 Most of the early cases
in the second wave were initially imported and
sporadic.10 However, a case notified on 28 February to
Petaling DHO in Selangor State, Malaysia, was later
found to be linked to a cluster from a business
corporate in Malaysia.11
As of 27 Feb 2020, there were only 25 positive cases in
Malaysia. However, by 15 March, 428 cases had been
reported.9 These cases were mostly related to two big
clusters, namely the “Tabligh cluster” and a corporate
cluster–the one we report here. At that time, there was
no specific guideline from the Ministry of Health for
corporate companies on handling disease outbreaks.
There was no movement restriction or order to work
from home until the Movement Controlled Order
(MCO) was initiated on 18 Mar 2020. This decision was
made after a large increase of cases during the second
wave.
The objective of this study was to describe the
detection and management of this COVID-19
corporate cluster in Malaysia by the Petaling DHO to
control the transmission. We also report the sociodemographic and clinical characteristics of the positive
cases in this cluster.

Methods
Study Design
We describe all positive cases and their contacts linked
to the first known case notified from 28 Feb to 22 Mar
2020 that were related to the workplace cluster. All
contacts of these notified cases were traced and
investigated. All cases and contacts were identified
through surveillance, epidemiological investigation,
and laboratory investigation.
Study Area
The area of this study was Petaling District in
Selangor State, Malaysia. This district is about 25
kilometers from Kuala Lumpur. The outbreak
occurred at a company in Kuala Lumpur but most of
the cases lived in Petaling District. Thus, the cases
were notified under Petaling DHO based on their home
addresses.

Epidemiological Investigation
The epidemiological investigation included case
investigation and active case detection through
contact tracing. All cases and close contacts of the
cases in this study up to 14 days from the dates of
diagnoses were interviewed via phone to obtain
details of their socio-demographic characteristics,
symptoms and date of onset, movement and travel
history including date of exposure, and comorbidities.
Date of onset was self-reported and defined as the
date any symptoms related to COVID-19 developed,
such as fever, cough, sore throat, abdominal
discomfort, shortness of breath and diarrhea. Date of
exposure was defined as the last date of contact with
a known COVID-19 case or last date of travelling, if
any. Confirmed cases were additionally asked for
details of all their close contacts. In the subsequent
14 days, all cases and the close contacts were
monitored daily for their condition via phone calls.
For this cluster, the PUI were defined as any person
(symptomatic and asymptomatic) that was related to
the confirmed case within 14 days before the case was
diagnosed positive. PUI also included contacts of the
cases. A cluster was defined as an unusual aggregation
of health events that are grouped together in time and
space and reported to a health agency.12
All contacts that were traced were asked to have a
throat or nasal swab done regardless of whether they
were symptomatic or not. They were given a
quarantine letter until results of the swab was known.
If the result was positive, the person was admitted to
hospital and isolated. Those who were asymptomatic
and had a negative result were quarantined in their
house for 14 days and asked to have a second swab
performed on day 13 from the last exposure if they
developed symptoms. An order to work from home
was given by the employer to those who needed to
work during the quarantine period after discussing
with the health team. If a contact had two consecutive
negative results, they were issued a quarantine
release order.8
Laboratory Investigation
All PUI were asked to provide a nasopharyngeal and
oropharyngeal swab samples. Symptomatic persons
were asked to have a repeat test performed if the first
was negative. For those who remained asymptomatic
for 14 days, a single test was performed. For confirmed
cases notified by private institutions, the initial test
sample was repeated for confirmation. All specimens
were tested in public health and hospital laboratories
capable of running reverse transcriptase polymerase
chain reaction (RT-PCR) for SARS-CoV-2.8
8
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Management of PUI and Cases
All PUI identified through contact tracing were given
a quarantine order for 14-day home surveillance.
However,
those
who
were
clinically
ill,
immunocompromised, or pregnant, with uncontrolled
medical illnesses, younger than 2 years or older than
65 years, not suitable for home surveillance, or a
symptomatic close contact of a confirmed case
regardless of disease severity, were admitted. Those
who fulfilled the admission criteria, or were under
home surveillance and tested positive for SARS-CoV-2,
and all confirmed COVID-19 cases referred from
private hospitals, were transported by a rapid
response team using a designated ambulance to one of
the nearest COVID-19 designated public hospitals.
The affected workplace was disinfected by the Petaling
DHO and closed down for two weeks between 28 Feb
and 13 Mar 2020.
Data Analysis
Descriptive statistics were used to describe all
COVID-19 cases in this corporate cluster. The attack
rate was calculated by dividing the number of
confirmed cases by the number of cases and close
contacts. The incubation period (in days) was
calculated from the date of last exposure to the date of
onset for symptomatic cases and presented using the
mean with standard deviation (SD) and median with
interquartile range (IQR). An epidemic curve was
created using Microsoft Excel. A transmission network
showing the chains of transmission in the cluster was
created using R Software.

During the investigation, the total number of people at
the meeting that was held in the company on 24
February was 19. Out of these, 13 were board members
and six were presenters. All of the board members
were sitting in the meeting room together for two
hours while the six presenters were called on one at a
time to give a presentation. The total time for each
presentation was 10–15 minutes. Among the 19
attendees, 16 were diagnosed positive forSARS-CoV-2,
which included all of the board members and three
presenters. The index case was one of the board
members. Some of the presenters had body contact
with each other, such as hand shaking, and all had
stayed close (less than one meter) to the index case,
which included conversations during the presentations.
From 28 February to 22 March, 1,536 people were
traced by the Petaling DHO and were linked to the
cluster. These individuals were identified after they
were notified to the DHO. The total number of COVID19 cases from this cluster was 126 resulting in an
attack rate of 8.2%. Half of the positive cases (n=63)
lived in Petaling District while the others were
transferred to a DHO according to their house
addresses.
Table 1 shows the socio-demographic characteristics of
the 63 positive cases who lived in Petaling District. All
but one was Malaysian nationals, 51 were of Malay
ethnicity and the mean (SD) age as 46 (16.2) years.
Table 1. Socio-demographic characteristics of COVID-19
cases of a workplace cluster in Petaling District, Malaysia
(n=63)
n

%

Nationality
Malaysian
Others

62
1

98
2

Gender
Male
Female

31
32

49
51

Ethnicity
Malay
Chinese
Indian
Others

51
6
5
1

81
10
8
2

Results
The first notified case in the cluster was a 53-year-old
male who developed symptoms on 27 Feb 2020. He
visited a private hospital in Petaling District on the
same day. His swab sample was taken and a positive
result was reported on 28 February. Contact tracing
was done starting on 29 February where one of his
contacts (later determined to be the index case) was
discovered to have symptoms on 18 February, making
him the first generation of contacts in this cluster. The
first notified case was exposed to the index case on 24
February during an office meeting. Both of them were
working in the same company. The index case was
diagnosed on 2 March, but developed symptoms on 18
February. The first notified case had a history of going
to Shanghai, China on 14 to 17 January, which was
more than a month before he developed symptoms,
while the index case had a history of going to Surabaya,
Indonesia on 24 to 28 January, which was three weeks
before he developed symptoms. He also went to
Sarawak in early February (2 to 4 Feb 2020).

Age (years), mean (SD)
Age groups (years)
<30
30-39
40-49
50-59
60 and above

46 (16.2)
13
8
9
19
14

21
13
14
30
22
9
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Table 2 shows the distribution of clinical
characteristics. Most (76%) were symptomatic with
common symptoms being fever (52%) followed by
cough (37%), sore throat (27%) and shortness of
breath (27%). The mean incubation period was 3.5
days and most of the cases developed symptoms
during the peak of the epidemic (26–28 February).
Most were admitted to a general ward with only one
requiring intensive care due to shortness of breath
and oxygen desaturation. No fatalities were seen up
until 22 March.
Table 2. Clinical characteristics of COVID-19 cases of a
workplace cluster in Petaling District, Malaysia (n=63)
Symptom status
Symptomatic
Asymptomatic
Symptoms
Fever
Cough
Sore throat
Shortness of breath
Runny nose
Arthralgia
Diarrhea
Myalgia
Lethargic
Headache
Abdominal Pain
Incubation period (days)
Mean (SD)
Median (IQR)
Comorbidities
Hypertension
Diabetes mellitus
Dyslipidaemia
Heart Disease
Cancer
Lung disease
None
Ward
General
Intensive care unit
Outcome
Alive
Death

n

%

48
15

76
24

33
23
17
17
7
4
4
3
2
0
0

52
37
27
27
11
6
6
5
3
0
0

3.5 (3.0)
3.0 (3.0)
14
4
3
1
1
1
40

22
6
5
2
2
2
63

62
1

98
2

63
0

100
0

Figure 1 illustrates the epidemic curve of this cluster.
For symptomatic cases, the date of onset of illness was
used while the date of diagnosis was used for
asymptomatic cases. The peak occurred on 27 February
and the last case was reported on 19 Mar 2020.
Figure 2 depicts the transmission chains among positive
cases. Each of the generations are differentiated by a
different color. There were 17 cases confirmed in the
first generation of contacts, 22 in second generation, 15

in the third, six in the fourth and two in the fifth
generation. The first generation included cases from the
company meeting in which the index case attended on
24 February and his family members. The attack rate
for the first generation was 83%.

Discussion
We reported the first COVID-19 cluster in a
workplace population in Malaysia. The index case
was reported to have a travel history oversea to
Surabaya, Indonesia from 24 to 28 Jan 2020. At that
time, there was no reported positive cases in
Indonesia. He developed symptoms after returning to
Malaysia on 18 February, suggesting that if he was
infected before returning to Malaysia, then thermal
scanning devices in the airport may miss some
inbound passengers who are infected and
asymptomatic. During our investigation, the index
case also mentioned that his previous office area was
closed for disinfection of unknown reason. He claimed
that some of the staff were not feeling well and that
the office’s clients were mostly foreigners.
From the history taking, the index case was already
symptomatic when he attended the meeting on the 24
February. He then infected the other 15 people in that
meeting despite the fact that some did not have a close
conversation nor body contact with the index case. This
showed that being in a close environment for a certain
period of time will render a person susceptible for
infection; being less than a meter from the index case is
therefore not a necessary requirement. This is because
coronaviruses can be transmitted indirectly as they can
persist on fomite surfaces for at least 3 days, especially
if the environment is conducive, such as lack of
sunlight.14 A study from China reported that strong
airflow from an air conditioner may have propagated
the droplets of an infected person to other people in the
confined space.15
From the result of this outbreak, the mean incubation
period was 3.5 days, suggesting that a person will
develop symptoms 3 to 4 days after being exposed. A
study in China reported a median incubation period
of 3 days,16 a result similar to ours. The World Health
Organization states that the average incubation
period of COVID-19 ranges from 1-14 days.17 In this
Petaling cluster, 48 (76%) of the 63 positive cases
developed symptoms while 15 (24%) were
asymptomatic. In a report of COVID-19 cases in
China, only 1% were asymptomatic. 18 Asymptomatic
cases are still infective and able to transmit the
disease to others.19 In another study, it was shown
that asymptomatic cases may develop symptoms
during their hospital admission while some will
remain asymptomatic.16
10
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Figure 1. Epidemic curve of COVID-19 cases of a workplace cluster in Petaling District, Malaysia
(February – March 2020) (n=63)

Index case
1st generation
2nd generation
3rd generation
4th generation
5th generation

Figure 2. Generations of transmission based on the epi-link (n=63)
In our study, the majority of cases (52%) were aged 50
years or above. This is possibly due to the
characteristic of the cluster as most were higher level
executives. One third of the cases had comorbidities
such as hypertension and diabetes mellitus. Other
studies reported that the severity of the disease will
increase if the infected person has underlying
comorbidities.20 In this cluster, only one case required
intensive care. This patient had a history of
hypertension and diabetes mellitus.
Petaling DHO was able to trace cases up to the 5th
generation of contacts suggesting that SARS-CoV-2 is
a highly infectious virus. One study reported that the

average amount of secondary cases that one case can
infect in a completely susceptible population (known as
the basic reproduction number, R0) ranges from 2.0 to
3.121 and while another study reported an R0 value of
2.68.22
This workplace cluster ended within a duration of less
than a month. The DHO carried out a workplace risk
assessment and identified workers deemed as close
contacts with the confirmed COVID-19 index case.
Based on the hierarchy of control measures, from the
most effective to least effective, each of these workers
were issued a quarantine letter and isolated from the
hazard. Isolation is a form of engineering control and
11
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is effective as it prevents workers from exposure to the
given biological hazard (SARS-CoV-2) and also further
prevents disease transmission.23 Administrative
control in the form of job rotation was also
implemented in which workers took turns to work from
home. Besides that, both employer and employees were
engaged for hazard communication including advice on
social distancing and proper hand hygiene using hand
sanitizers. The workplace was put under temporary
closure to allow for disinfection by the DHO and the
company was closed for two weeks. The employers
were allowed to work from home and also advised to
practice gate keeping, involving screening all workers
for fever and acute respiratory symptoms before
entering the office premises. The quarantine letter was
issued to all contacts of the positive cases, thus
reducing the risk of disease transmission. This is
consistent with the local regulations, the Occupational
Safety and Health Act (OSHA) 1994, where it is the
duty of employers to ensure the safety, health and
well-being of their employees.24 The control measures
taken in this outbreak focused on the prevention of
further spread and breaking the chain of transmission.
All these measures can be employed when similar
outbreaks occur in other workplaces.
There were limitations for our study. First, we did not
follow up the cases once they were admitted to the
hospital. Patients might have developed symptoms in
the hospital and the descriptive report was based on
the positive cases registered in Petaling District and
not for the whole of the cluster due to data availability.
Second, no environmental samples were taken to
assess for the presence of the virus on the surfaces of
fomites at the workplace.

Conclusion
A cluster of COVID-19 in a workplace setting was
curbed within three weeks due to control efforts by the
Petaling DHO with mutual co-operation by the
employer and other related DHO. They did all the
necessary measures to prevent the outbreak from
escalating.

Recommendations
From this study, outbreak control measures have to be
done quickly and efficiently to minimise disease
transmission. Health authorities must strictly enforce
the regulations. It is advisable for the government to
close all international borders until the number of
cases has reduced to an acceptable level, or at least
after herd immunity against SARS-CoV-2has been
achieved. After more than a year of the pandemic, the
residents are advised to practice new norms such as
wearing face masks, performing hand hygiene and

maintaining
vaccination.
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