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Objective: Effective prevention and control measures are essential to contain outbreaks of infectious diseases, such as
coronavirus disease (COVID-19). Understanding the characteristics of case clusters can contribute to determining which
prevention and control measures are needed. This study describes the characteristics of COVID-19 case clusters in Malaysia,
the method used to detect a cluster’s index case and the mode of early transmission, using the seven cluster categories
applied in Malaysia.

Methods: This cross-sectional study collected publicly available data on COVID-19 clusters occurring in Malaysia from
1 March 2020 to 31 May 2021. The characteristics of cases were described by category, and their associations with several
outcomes were analysed. Descriptive analyses were performed to explore the method used to detect the index case and the
mode of early transmission, according to cluster category.

Results: A total of 2188 clusters were identified. The workplace cluster category had the largest proportion of clusters
(51.5%, 1126/2188 clusters), while the custodial settings category had the largest median cluster size (178 cases per
cluster) and longest median duration of cluster (51 days). The high-risk groups category had the highest mortality. There
were significant differences in cluster size, duration and rate of detection across the categories. Targeted screening was most
commonly used to detect index cases, especially in custodial settings, and in imported and workplace clusters. Household—
social and social-workplace contacts were the most common modes of early transmission across most categories.

Discussion: Targeted screening might effectively reduce the size and duration of COVID-19 clusters. Measures to prevent
and control COVID-19 outbreaks should be continually adjusted based on ongoing assessments of the unique context of

each cluster.

oronavirus disease (COVID-19) was first detected
in Malaysia on 25 January 2020, with the first
COVID-19 cluster recorded approximately 1 month
later, on 1 March 2020.1? The Malaysian Ministry of
Health defined a COVID-19 cluster as “a concentration

of infections in the same area at the same time”.3

Identifying case clusters early in an outbreak is
crucial because it allows health authorities to link cases
to the same source, trace close contacts and isolate
all identified cases (i.e. the clusters of cases stage).*™®
When cases become widespread in a community and are
not clearly linked to a source of infection (i.e. during com-
munity transmission) and when an increasing number
of severe cases require hospitalization, the health-care
system can become overburdened, and so its capacity to
follow up on new clusters may be limited.® Thus, identify-

ing clusters early and implementing containment meas-
ures to stop further transmission can limit the spread of
an outbreak.

Categorizing clusters of COVID-19 cases and analys-
ing their characteristics allows policy-makers to design
targeted public health measures to control outbreaks in
key areas and populations.” Each country has a different
classification system for case clusters. For instance, a
study from China classified clusters into combinations
of the following categories: family, social, travel, work,
community or vehicle.® In Malaysia, COVID-19 clusters
are divided into seven categories: community, custodial
settings, educational institutions, high-risk groups, im-
ported, religious organizations and workplace, based on
either the profile or the locality of the index case when the
cluster was detected.®® Clusters in different categories
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behave distinctively due to differences in context, setting
and demographics and, therefore, different categories
require different containment approaches.”

Several local studies in Malaysia*®1° described the
transmission and management of selected clusters of
COVID-19 cases, but none has summarized the charac-
teristics of all of the clusters. Understanding the charac-
teristics of the different categories is critical to ensuring
that policy-makers can tailor preventive measures — such
as vaccination programmes, targeted screening, and
health promotion and education programmes — to contain
the clusters of cases stage.®!! Knowing the origin of a
cluster and how the infection was transmitted facilitates
the selection of mitigation measures. It also serves as a
learning point to strengthen the health system to respond
to future outbreaks.

Hence, this study aims to describe the characteris-
tics, detection methods and modes of early transmission
of COVID-19 cases using Malaysia’s seven categories
of clusters. To our knowledge, this is the first study of
COVID-19 clusters in Malaysia that attempts to sum-
marize the methods used to detect the index case and
modes of early transmission for different categories of
clusters and explore the relationships between the char-
acteristics of the clusters.

METHODS
Sources of data

This cross-sectional study included clusters of COVID-19
cases in Malaysia that were publicly reported from
1 March 2020 to 31 May 2021. Detailed information dur-
ing the earliest stages of the pandemic was published up
until 31 May 2021, and this included the method used to
detect the index case and the modes of early transmission.
Subsequently, the public reporting format was changed as
the number of cases increased. Data were collected from
the following publicly available sources: COVID-19 data
on GitHub,! the Ministry of Health COVID-19 website!?
and the Ministry’s social media accounts (e.g. Facebook
and Twitter), other government agencies and their official
websites, and local news portals (Box 1).

For every COVID-19 index case identified, the

Ministry would perform contact tracing and epidemio-
logical investigations before officially reporting the cluster
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Box 1. Sources of data on COVID-19 clusters reported

in Malaysia, 1 March 2020-31 May 2021

Official social media accounts and websites of the
Ministry of Health and other governmental agencies

e https://github.com/MoH-Malaysia/covid19-
public

e https://covid-19.moh.gov.my/

e https://www.facebook.com/kementeriankesi-
hatanmalaysia

e https://twitter.com/kkmputrajaya
* https://kpkesihatan.com/
e https://www.moh.gov.my/

e https://t.me/s/cprckkm

News portals and other websites

e https://www.thestar.com.my/

e https://www.nst.com.my/

e https://www.astroawani.com

e https://www.bharian.com.my/

e https://www.hmetro.com.my/

e https://www.malaysiakini.com/

e https://www.theedgemarkets.com/
e https://www.sinarharian.com.my/

e https:/hpupm.upm.edu.my/

to the public.* Clusters were declared to have ended
after no new cases were detected® or the last person
detected within the cluster had been asymptomatic for
28 consecutive days (i.e. double the incubation period
of COVID-19).12 If this information was unavailable, the
authors deemed the cluster end date to be 28 days after
the date of onset of the last symptom, as per the defini-
tion above.

The data collected included cluster size, duration,
number of deaths, number of COVID-19 diagnostic tests
performed, detection method and mode of transmission.
The case—fatality rate and test positivity rate were then
calculated. The test positivity rate was defined as a
proportion: the total number of cases who tested positive
for COVID-19 in a particular cluster divided by the total
number of individuals screened for the particular cluster.
Clusters were put into one of the seven categories de-
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scribed above. The four categories used to assess the
detection method were: targeted screening, symptomatic
screening, self-screening (i.e. screening voluntarily under-
taken by individuals and organizations) and not reported
(Table 1).

The mode of early transmission for a cluster was
defined as the reported transmission mode for the index
case or for earlier generations of cases that infected other
cases within the cluster, beginning from the date the
index case was detected until the official start date of
the cluster. The category assigned by the research team
was based on descriptions and illustrations of clusters
provided by the Ministry of Health. The mode of early
transmission could be a single mode or a combination
of modes. For example, the household—social category
indicated that cases were spread through household and
social contacts.

Analyses

The characteristics of each cluster were assessed and
the cluster was assigned to one of the seven categories.
Whether the data fit a normal distribution was explored
using histograms and acceptable skewness and kurtosis
values of between -2 and +2.'* The characteristics
were summarized using frequencies and the percentage
of occurrence for categorical data, and using medians
and interquartile ranges (IQRs) for continuous data. We
also described the detection methods and modes of
early transmission among COVID-19 clusters using the
categories.

The differences between the seven categories
(i.e. total cases/cluster size, duration and test positivity
rate) were analysed using the Kruskal-Wallis test and,
subsequently, Dunn’s test because the continuous data
were not normally distributed. The level of significance
was P < 0.05. All analyses were performed using R
software (version 4.2.1, R Core Team, Vienna, Austria)
and Microsoft Excel (2019).

RESULTS

Description of COVID-19 clusters

From 1 March 2020 until 31 May 2021, there were
2188 COVID-19 clusters reported in Malaysia, com-
prising 243 377 cases. About half of the clusters
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(n = 1126, 51.5%), comprising 145 018 cases, originat-
ed in a workplace, and one quarter (n = 548, 25.0%),
comprising 37 105 cases, occurred in the community
(Table 2).

The clusters with the largest median size were
those in custodial settings (median: 178 cases; IQR: 410
cases), despite these comprising only 2.8% (62/2188)
of the reported clusters. Cluster size was associated with
cluster category (P < 0.001), with statistically significant
differences in the median cluster size between all pairs of
categories, except for community—educational institution,
community—high-risk group, high-risk group—imported
and religious organization—workplace (Table 3). Thus,
clusters in custodial settings and religious organizations
were significantly larger than those in the other catego-
ries, while clusters from imported cases were significantly
smaller than in other categories.

Clusters in custodial settings had the longest me-
dian duration (median: 51 days; IQR: 45.5 days), while
imported clusters had the shortest duration (median: 33
days; IQR: 13 days) (Table 2). The duration of clusters
was significantly different between categories (P <
0.001), with the duration of clusters in custodial settings
being significantly longer than in all other categories in
the paired analysis. In contrast, the duration of imported
clusters was significantly shorter than that in all other
categories (Table 2).

The test positivity rate was highest for clusters in
custodial settings (median: 30.3%; IQR: 33.3%), while
the lowest test positivity rates were in imported clusters
(median: 17.1%; IQR: 25.5%) and clusters in educational
institutions (median: 17.3%; IQR: 22.8%). The test posi-
tivity rate was significantly different between categories
(P < 0.001), with statistically significant differences
in median test positivity rates for the following pairs:
custodial setting—community, custodial setting—educa-
tional institution, custodial setting—imported, educational
institution—religious organization, educational institution—
workplace, community—workplace and imported—work-
place (Table 3).

There were 641 deaths, with an average case—fatality
rate per cluster of 0.26% (Table 2). High-risk groups had
the highest case—fatality rate (2.8%), but the majority of
clusters (n = 1881, 86%) had no deaths.
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Table 1.  Definitions of categories, detection methods and modes of transmission used for clusters of COVID-19
cases, Malaysia, 1 March 2020-31 May 2021

Variable Definition

Cluster Community: clusters originating from activities in the community, including at home, at large communal
(:ategory3 dwellings (i.e. longhouses), and during festivals, funerals, receptions and weddings

Custodial setting: clusters originating in any custodial setting, including prisons, lock-ups and immigration
detention depots

Educational institution: clusters originating in Ministry of Education institutions, higher education institutions
and educational institutions not affiliated with the Ministry of Education

High-risk group: clusters originating among high-risk groups in aged-care facilities, government and private
hospitals, nurseries, dialysis centres and welfare centres

Imported: clusters in which the index case contracted COVID-19 in another country
Religious organizations: clusters originating from religious activities
Workplace: clusters originating in places of employment

Total no. The total number of people testing positive for COVID-19 who were linked to a particular cluster when it was
of cases reported to have ended

(i.e. cluster

size)

Duration The number of days between the date on which a particular cluster was officially reported by the Ministry of

Health and the date on which it was declared to have ended

Case—fatality ~ The proportion of cases in a cluster who died from COVID-19 divided by the total number of COVID-19
rate (%) cases in the cluster

Detection The method used to detect the index case for each cluster

method Targeted screening: refers to planned screening at points of entry; for contacts of cases; individuals

applying for interstate or interdistrict travel permits within Malaysia when Movement Control Orders were

in effect; workers at wet markets; health-care workers; patients prior to surgery and admission to hospital;
during postmortem examinations; for individuals with influenza-like iliness or severe acute respiratory
infection; people in areas under an Enhanced Movement Control Order; staff and residents at aged-care
facilities; staff and inmates in custodial facilities, including prisons, immigration detention centres, drug
rehabilitation centres and other custodial settings; workers at construction sites; security guards; individuals
in communities at risk of COVID-19, including those in close contact with COVID-19 cases; workers

and staff at factories; staff and students at educational facilities; staff and customers at shopping malls

and supermarkets; and employees at workplaces that did not fall under any other workplace screening
mechanism in this list

Symptomatic testing: refers to testing of individuals who have symptoms of COVID-19
Self-screening: refers to testing voluntarily performed by individuals or organizations
Not reported: the detection method was not made publicly available

Mode of early Custodial setting: includes clusters spread within or from prisons, immigration detention centres, drug
transmission  rehabilitation centres and other custodial settings; includes transmission among inmates and staff

Educational institution: includes clusters spread within or from all educational institutions, such as primary,
second and tertiary schools, preschools and nurseries; includes transmission among staff and students

Household: refers to spread through household contacts who live under the same roof, including in workers’
accommodation, dormitories and hostels; this category excludes aged-care homes

Social: includes transmission through gatherings at social, festive and cultural events, and through other
types of community and residential areas, such as contacts among neighbours

Workplace (general): includes transmission among local workers, foreign workers and in the place of
employment

Others: refers to modes of transmission that are not covered by the categories described above

Not reported: refers to modes of early transmission that were not announced or not specified, such as a close
contact
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Table 2.  Characteristics of clusters of COVID-19 cases, Malaysia, 1 March 2020-31 May 2021 (N = 2188)
Median no. Median no. Median %
No. (%) of Total no. (%) of  Total no. (%) of
Cluster category clusters COVID-19 cases deaths (IQR) of cases (IQR) of EV (I_Q.R‘_) test
per cluster® duration® positivity ratec
Workplace 1126 (51.5) 145018 (59.6) 121 (0.08) 44 (78) 39(17) 25.0(28.2)
Community 548 (25.0) 37 105 (15.2) 213 (0.6) 33 (48) 39 (14) 19.9 (28.6)
Educational
institution 184 (8.4) 12 722 (5.2) 17 (0.13) 35.5(55.3) 39(13.3) 17.3(22.8)
Religious
organization 136 (6.2) 15 342 (6.3) 146 (0.95) 54 (92) 41 (16) 24.5 (27.2)
High-risk group 103 (4.7) 3858 (1.6) 108 (2.8) 26 (26.5) 37 (15) 21.8 (40.0)
Custodial setting 62 (2.8) 27 232 (11.2) 23 (0.08) 178 (410) 51 (45.5) 30.3(33.3)
Imported 29 (1.3) 2100 (0.9) 13 (0.6) 8(42) 33(13) 17.1 (25.5)
Iﬂf:t'er;: of 2188 (100) 243377 (100) 641 (0.3) 39 (68) 39 (16) $3.0 (29.1)

IQR: interquartile range.

2 H statistic for cluster size = 116.85, df = 6, P <0.001.

b H statistic for cluster duration = 38.71, df = 6, P <0.001.
¢ H statistic for positivity rate = 51.08, df = 6, P <0.001.

Detection methods

Targeted screening detected 40.7% (n = 890) of all
clusters, and it detected 79.0% (49/62) of clusters in
custodial settings, 89.7% (26/29) of clusters among
imported cases and 51.9% (585/1126) in workplaces. In
contrast, more than half of clusters in educational institu-
tions, the community and high-risk groups were detected
through screening of individuals who were symptomatic
(Fig. 1a).

Among the clusters in custodial settings, the largest
median number of cases was 368, identified through
symptomatic screening, which was threefold higher than
for targeted screening (124 cases) (Fig. 1b). The median
numbers of cases in other categories were similar across
the different detection methods. Similarly, clusters in
custodial settings, where the index case was detected
through symptomatic screening, had a median duration
of 72 days, 57% longer than for clusters detected us-
ing targeted screening (46 days). The duration for other
categories was similar (approximately 40 days) (Fig. 1c).

Mode of transmission
The most frequent modes of transmission were through

household-social, workplace and social contacts, con-
tributing to approximately two thirds of all COVID-19

https://ojs.wpro.who.int/

clusters in Malaysia (Table 4). The transmission mode
for most clusters in custodial settings was within the
setting (59.7%, 37/62), with 20.9% (13/62) of cases
transmitted through social interactions. About 45.1%
(508/1126) of workplace clusters were transmitted within
workplaces, with another 15.4% (173/1126) and 16.7%
(188/1126) transmitted through household-social and
social contacts, respectively. Furthermore, between 32%
and 75% of clusters in the community, educational insti-
tutions, high-risk groups, religious organizations and the
workplace were transmitted through household—social
and social contacts (Table 4).

DISCUSSION

In this study of COVID-19 in Malaysia reported from
1 March 2020 to 31 May 2021, the largest number of
clusters occurred in the workplace, while custodial settings
had the largest median cluster size and longest median
duration. The highest mortality rate was in the high-risk
groups. Targeted screening was the most frequently used
detection method for clusters, especially for custodial set-
tings, among imported cases and for workplace clusters.
The most common modes of early transmission across
all categories were through household-social, social
and workplace contacts, except for the custodial setting
category, where transmission primarily occurred through
contact among prisoners.
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Table 3.

Results from the post-hoc analysis using Dunn’s test for comparisons between cluster category and size,

duration and positivity rate, Malaysia, 1 March 2020-31 May 2021

Cluster size vs
cluster category

Cluster category pair

Cluster duration vs
cluster category

Positivity rate vs
cluster category

Community—custodial setting -7.608
Community—educational institution -1.448
Community-high-risk group 1.961
Community—imported 3.106
Community—religious organization -4.315
Community-workplace -5.691
Custodial-educational institution 6.102
Custodial setting—high- risk group 7.652
Custodial setting—imported 7.162
Custodial setting—religious organization 3.955
Custodial setting—workplace 5.5642
Educational institution—high-risk group 2.714
Educational institution-imported 3.580
Educational institution—religious organization -2.565
Educational institution—workplace -2.176
High-risk group—-imported 1.813
High-risk group-religious organization -4.778
High-risk group-workplace -4.926
Imported-religious organization -4.915
Imported-workplace -4.723
Religious organization-workplace 1.288

Adjusted P 4 Adjusted P Adjusted P
<0.001 -4.996 0.000 -3.478 0.003
0.155 -0.174 0.862 1.446 0.194
0.058 1.161 0.304 -0.897 0.431
0.003 2.551 0.025 1.153 0.308
<0.001 -1.774 0.133 -2.012 0.093
<0.001 -0.557 0.638 -5.045 <0.001
<0.001 4.458 <0.001 4.013 <0.001
<0.001 4.940 <0.001 2.300 0.056
<0.001 5.136 <0.001 3.048 0.010
<0.001 3.259 0.004 1.783 0.130
<0.001 4.909 <0.001 1.559 0.179
0.009 1.133 0.300 -1.784 0.142
0.001 2.507 0.026 0.483 0.629
0.014 -1.372 0.223 -2.795 0.018
0.036 -0.179 0.901 -4.854 <0.001
0.077 1.719 0.138 1.503 0.186
<0.001 -2.256 0.046 -0.739 0.483
<0.001 -1.493 0.190 -1.617 0.171
<0.001 -3.207 0.004 -2.017 0.102
<0.001 -2.739 0.016 -2.565 0.031
0.198 1.553 0.181 -0.771 0.487

Workplace clusters contributed the largest number
of cluster cases in Malaysia, accounting for 51.5%
of these cases. This suggests that ensuring physical
distancing and well-ventilated workplaces are essential
to prevent transmission in this setting.!®> In Malaysia,
overcrowded living and working environments for foreign
workers were reported to be one contributor to high
transmission in the workplace at the beginning of the
pandemic.>'%17 To mitigate the situation, the Malaysia
Workers’ Minimum Standards of Housing and Amenities
Act 1990 was amended in 2020 to improve the living
conditions of workers, and employers and those who
provide their accommodation can face maximum fines of
50 000 Malaysian ringgit (US$ 11 331) for not meeting
the criteria.?'8 For other workplaces, strict standard op-
erating procedures were enforced to prevent transmission
at work, and these required physical distancing, sanitiz-
ing the premises and restricting the maximum number of
clients and workers within an office.'®

WPSAR Vol 14, No 4, 2023 | doi: 10.5365/wpsar.2023.14.4.1058

The clusters in Malaysia had a higher median number
of cases compared with clusters in the Republic of Korea
(39 cases versus 27 cases, respectively).®1” This could
be due to the use of different definitions of clusters: the
Republic of Korea defined a COVID-19 cluster as a group
of more than five cases that had the same point of contact,
such as a location or an event, and excluded cases with
secondary epidemiological links, such as transmission
occurring within the same household;® Malaysia defined
a cluster as a concentration of infections occurring in the
same area at the same time.'% Moreover, in Malaysia,
COVID-19 cases within each cluster, particularly those
beyond first-generation transmission, were not limited to
occurring in the same setting as the index case, which
could explain the larger size of clusters in Malaysia.

Although not many clusters occurred in custodial

settings, these settings had the highest median number
of cases per cluster and the longest duration. This may be
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Fig. 1. (a) Proportion of clusters of COVID-19, by method used to detect the index case and category;
(b) median number of COVID-19 cases per cluster (cluster size), by detection method for the index case
and category; (c) median duration of cluster, by detection method for the index case and category
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Table 4.
1 March 2020-31 May 2021

Number and proportion of COVID-19 clusters, by category and mode of transmission, Malaysia,

No. (%) of clusters by mode of transmission?

Cluster Household- Workplace—
category . Workplace Social household—
social .
social
Workplace 173 508 188 60
P (154)  (45.1) (16.7)  (5.3)
Community szl 2 <0 7
(58.6) (0.4) (16.4) (1.3)
Educational 42 2 46 2
institution (22.8) (1.1) (25.0) (1.1)
Religious 50 1 14 4
organization (36.8) (0.7) (10.3) (2.9)
High-risk 33 0 39 0
group (32.0) (37.9)
Custodial 2 0 13 0
setting (3.2) (21.0)
1 7 2
Imported 3.4 (41 209 (69
Total 622 520 392 75
(28.4) (23.8) (17.9) (3.4)

Educational
institution—  Household— . Not
household-  workplace e reported
social
0 42 1 14 140 1126
(3.7) (0.1) (1.2) (12.4)  (100)
2 3 0 5 118 548
(0.4) (0.5) (0.9) (21.5)  (100)
72 2 0 4 14 184
(39.1) (1.1) (2.2) (7.6) (100)
1 0 0 11 b5 136
(0.7) (8.1) (40.4) (100)
0 3 0 17 11 103
(2.9) (16.5) (10.7) (100)
0 0 37 5 5 62
(59.7) (8.1) (8.1) (100)
0 2 1 9 5 29
(6.9) (3.4) (31.0) (17.2) (100)
75 52 39 65 348 2188
(3.4) (2.4) (1.8) (3.0) (15.9) (100)

2 All transmission modes assigned to a cluster were mutually exclusive and independent of any other mode.

due to the living conditions in custodial settings, such as
prisons and detention centres, where the implementation
of public health interventions — including physical dis-
tancing, mask-wearing and disinfection — was limited.!!
Additionally, Malaysian prisons are 13-36% over their
designated capacity,>2%2! and local studies have shown
that COVID-19 spreads easily in densely populated and
confined spaces.???3 Yet the restricted movement of
inmates in custodial settings eased contact tracing and
screening efforts for suspected cases, so fewer resources
were required to complete these tasks compared with
other settings. Since the source of infection for most
inmates could be identified, and clusters of inmates who
tested positive had relatively more people and a longer
duration of spread, clusters in custodial settings were the
largest and had the longest duration compared with other
cluster categories. The isolated conditions in custodial
settings may also explain the relatively higher test positiv-
ity rate among clusters in these settings, as all suspected
cases within the settings were screened.!' Malaysia
implemented several mitigation measures to reduce and
contain the spread of COVID-19 within custodial settings,
including setting up temporary detention centres, treat-
ment centres in prisons and makeshift hospitals.?* All
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new inmates were screened and isolated, if necessary,
before being transferred to a permanent cell.?®

Clusters in high-risk groups — which included those
in health-care facilities, long-term care facilities and early
childhood education and care settings® — had the highest
case—fatality rate, at 2.8%. Other studies have shown
that mortality was higher for residents in long-term care
facilities®®27 and for hospitalized patients?® compared
with other populations in the community. This is because
comorbidities increase the risk of complications and
death.!?

The analysis of detection methods showed that tar-
geted screening was the most common detection method
for custodial settings, and imported and workplace
clusters. Symptomatic screening was the predominant
method used for detecting cases in the community, in
educational institutions and among high-risk groups.
This suggests that a targeted screening method could be
more effective when public health authorities have more
information about individuals’ identities and movements.
However, the situation differed for clusters among high-
risk groups, which had higher case—fatality rates, with
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more than half (52%) of index cases detected through
symptomatic rather than targeted screening (33% de-
tected). In addition to causing excess deaths in long-term
care and health-care facilities, COVID-19 outbreaks in
early childhood education and care settings have dis-
rupted children’s learning and development, as well as
carers’ routines.?® Therefore, high-risk groups need both
targeted and symptomatic screening to limit the spread of
COVID-19 and reduce mortality.3°

Our results indicate that early transmission in the
community occurs mostly through household and social
contacts, in educational institutions, among high-risk
groups, through religious organizations and in workplace
settings. These observations are supported by a meta-
analysis by Lei et al.3! that found the risk of household
secondary attack rate for COVID-19 (i.e. the risk of
transmission from an index case to an exposed contact)
is approximately 10 times greater than the risk from
other contacts. This is because strategies such as physi-
cal distancing, quarantine and mask-wearing, which are
effective in normal settings, might not work well within a
household due to crowded living spaces and behavioural
factors.3? Similarly, two local online surveys in Malaysia
in April and July 2020 about health and social behaviours
showed that approximately 50-60% of respondents were
still meeting in person and socializing with friends and
relatives during the Movement Control Order, which was
put in place to slow the spread of COVID-19.3%34 Findings
from these studies might explain why household-social
and social transmission were the primary modes of early
transmission in the community, educational institutions,
religious organizations, workplace settings and among
high-risk groups.

Our study also found that about 45% of the
transmission that occurred among work colleagues was
limited to the workplace. To address this, Malaysia im-
plemented several regulations to control outbreaks in the
workplace during the pandemic.3%:3¢ Indeed, a literature
review by Lynch et al.3” found that preventive measures
effectively lowered the transmission rate of COVID-19 in
workplaces. Nevertheless, as workers interact with other
individuals within their household and community,3”
COVID-19 could be spread. This explains how 41% of
workplace clusters spread through household and social
contacts during the early stage of the cluster.

This study analysed all case clusters in Malaysia
during the period for which data were publicly available.

hﬂps://o{s.wpro.who.inl/
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Although the study included a large amount of aggregated
data from multiple platforms, it has some limitations. The
data did not include all details about each individual case
in each cluster, such as information about vaccination
status or variants of severe acute respiratory syndrome
coronavirus 2. Therefore, the study was unable to
evaluate the dominant variants in the community or the
effect of vaccination on the transmission of cases within
clusters. The Malaysian vaccination programme was
initiated in February 2021, and the vaccination rate was
3.35% as of 31 May 2021.! Moreover, due to the cross-
sectional nature of the study, the transmission dynamics
of COVID-19 were not captured, and this may have af-
fected the results. Future studies using more complete
data are required to explore these areas.

Although each mode of early transmission assigned
to a cluster was mutually exclusive and independent of
the others, when an individual was exposed to multiple
clusters concurrently, they had multiple possibilities for
their source of infection, making contact tracing chal-
lenging. As such, the decision about the mode of early
transmission and assignment to a cluster by case inves-
tigators was based on the most likely source of infection
for individuals. Lastly, due to the large number of clusters
(n = 2188), slight differences in inferential tests
may contribute to statistically significant differences.
Therefore, our findings should be interpreted with cau-
tion.38

In conclusion, the different categories of COVID-19
clusters reported in Malaysia from 1 March 2020 to
31 May 2021 had different characteristics and these
were related to the context and setting of each category.
Therefore, tailored strategies are needed to contain the
spread of cases and depend on the category. Targeted
screening might effectively reduce the size and duration
of clusters. Prevention and control measures used against
COVID-19 should be continually adjusted based on ongo-
ing assessments of the unique context of each cluster
category.
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