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Abstract

Background: A COVID-19 cluster named as Rengas Cluster was declared on 6"
November 2020 after nine students from a boarding school in Padang Rengas, Perak
diagnosed as positive COVID-19. Risk assessment was conducted and Targeted
Enhanced Movement Control Order (TEMCO) was enforced at the school to contain the
viral transmission. An investigation was carried out to analyze epidemiological data,
clinical manifestations among cases and effect of TEMCO on this cluster.

Methods: A retrospective cross-sectional study was conducted from 2™ August 2021 until
3" September 2021 using data that obtained from Kuala Kangsar District Health Office
Crisis Preparedness and Response Centre (CPRC) Surveillance System through e-COVID
notification system. The variables used in this current study include socio-demographic
and clinical characteristics that include age group, gender, occupation, co-morbidities,
symptoms and signs.

Results: There were 132 cases out of 324 exposed populations whereby most cases were
students (87.9%) and aged between 11 and 20 years old (84.8%). More than half of cases
were female (57.6%) with only one case had existing co-morbidity. Majority of cases
were asymptomatic (64.4%). Those symptomatic mainly presented with cough (66%) and
the strongest significant positive correlation were observed between anosmia and ageusia
(r =0.807, n = 47, p < 0.001). There was no significant association between age group
and development of symptoms [ (6, N = 132) = 6.014, p > 0.05]. An abrupt decline in
number of cases was observed following TEMCO enforcement.

Conclusion: COVID-19 cases in Rengas Cluster were mostly among young students,
asymptomatic and mildly symptomatic. This cluster was timely and effectively controlled
by TEMCO enforcement which contributed towards early diagnosis, isolation and
treatment for more effective control and preventive measures.
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Introduction

Coronavirus disease (COVID-19) is a novel viral infectious respiratory disease that affects all
age group of people worldwide with elderly and those having medical comorbidities are at
higher risk of developing severe complication (CDCP,2021). COVID-19 virus is transmitted
by human-to-human contact mainly through respiratory droplet (World Health Organization,
2020). This disease was declared as Public Health Emergency of International Concern
(PHEIC) by the World Health Organization (WHO) on 11™ March 2020 (WHO, 2020).
Malaysia had recorded its first COVID-19 case on 24™ January 2020 involving a Chinese
national tourist who entered Malaysia from Singapore (Shakirah et al., 2020). Subsequently,
the disease spread massively into the community and later contributing to the presence of
large and small clusters involving both locally transmitted and imported cases.

Malaysia had reported 33,339 and 251 COVID-19 cases and mortalities respectively
until 2" November 2020 (Worldometer, 2021). Meanwhile, Perak state recorded 519 and 7
COVID-19 cases and mortalities respectively until 2" November 2020 (Malaysia Ministry of
Health, 2020). The transmission of COVID-19 in closed institution such as a boarding school
is usually faster than others as the students living in the hostel due to living environment that
may not feasible to practice precautionary measures at all times. Thus, COVID-19 cluster may
easily spark in the institution once the virus introduced there either by students themselves,
staff or visitors.

Rengas Cluster (Ministry of Health Malaysia, 2020) that involved nine students from a
boarding school in Padang Rengas, Perak who were diagnosed as positive COVID-19 was
declared on 6™ November 2020. It was named based on the location of the school namely in
Padang Rengas. The index cases were two students who stayed in the same school hostel
following Influenza-Like-1llness (ILI) screening for being symptomatic since 2" November
2020. Both of them were merely staying within the school compound during incubation period.
Subsequently, they were admitted to a tertiary hospital in Ipoh, Perak on 4™ November 2020.

Kuala Kangsar District Health Office had vigilantly taken intensive control and
preventive measures by initiating Targeted Enhanced Movement Control Order (TEMCO) that
implied total lockdown in a specific locality such as school (Majlis Keselamatan Negara, 2021).
This approach is taken in order to prevent the spread of disease into the community outside the
institution that may lead the COVID-19 cluster to be prolonged and become uncontrolled. The
objectives of this study are to analyze epidemiological data, clinical manifestation among cases
related to this cluster and effect of TEMCO enforcement on this cluster.

Materials & Methods
Location and Population of Study

This school is located approximately 12km distance from Kuala Kangsar Royal Town in
Perak, Malaysia that comprises of 238 students, 33 teachers, 5 administration staff, 6 dining
hall staff, 4 canteen staff, 4 cleaners and 9 security officers. The cases that included in this
study were students and staff of the schools as well as those outside the school but had
epidemiological link with the cluster which mostly the student’s parents and siblings. The
nearest government health clinic is Klinik Kesihatan Padang Rengas (about 850 meters apart
by main road), whereas the closest government hospital is Hospital Kuala Kangsar (about 10
km distance by main road).
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Study design and data collection procedure

This was a retrospective cross-sectional study using universal sampling method involving all
132 COVID-19 positive cases with epidemiological-link to Rengas Cluster from 2™
November 2020 until 24™ December 2020. These cases include students and staff of the
school as well as those outside the school that had epidemiological link with the cluster. This
sampling method was used as all cases were taken as the respondents in view of all of them
may provide useful information to test the hypothesis of this study. In fact, all people in the
population have different probability of being included in the sample with each one of them
has unknown probability of being selected (Richard and Margaret, 1990).

This study was conducted from 2" August 2021 until 3" September 2021 using data
that obtained from Kuala Kangsar District Health Office Crisis Preparedness and Response
Centre (CPRC) Surveillance System through e-COVID (online notification system for
COVID-19 cases, managed by Ministry of Health Malaysia). The variables used in this
current study include socio-demographic and clinical characteristics that include age group,
gender, occupation, co-morbidities, symptoms and signs.

Case Definition

Ministry of Health Malaysia (2021) had outlined a case definition of COVID-19 that refers to
anyone with positive reverse transcriptase polymerase chain reaction (RTPCR) regardless of
presence of any clinical manifestation. Meanwhile, cluster is defined as epidemiologically-
linked group of cases such as in educational institution, community and other settings.

All cases in this study had undergone swabs of nasopharyngeal and oropharyngeal
whereby all their clinical specimens were sent to either National Public Health Laboratory or
Hospital Raja Permaisuri Bainun in Ipoh, Perak to be tested for COVID-19 using RTPCR
method with calculated Cycle Threshold (CT) Value. The CT Value is a quantitative
measurement that recommended to be used in predicting viral load, disease severity and
infectivity as well as provides information on underlying viral dynamics (Rabaan et al., 2021).
This is a potential indicator for local outbreaks (Tso et al., 2021) and may assist in estimating
epidemic growth rate towards planning the effective and more targeted epidemiological
measures to control the epidemic.

Data entry and analysis

Data were coded, manually checked for any inconsistencies, duplication or missing values,
statistical assumptions including the normality of data distribution and analysed using the
statistical package for social science (SPSS) Version 21.0. Descriptive, Chi-Square for
Independence and Pearson product-moment correlation analysis were conducted with data
presented in both tabular and figure forms. The quantitative data were presented in mean,
minimum, maximum and standard deviation (SD) whereas qualitative data were presented in
frequency and percentage. The epidemic curve was constructed based on date of onset for
symptomatic cases and date of positive sample taken for asymptomatic cases.
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Results

Socio-demographic characteristics

A total of 132 cases out of 324 exposed population were detected with majority of cases aged
between 11 and 20 years old (84.8%) [mean (SD) age of 17.91 (10.03)]. Most cases were
students (87.9%) particularly from the school where the cluster is identified, followed by
teacher (3.8%), unemployed (3.8%), nurse (2.3%), administrator (1.5%) and police officer
(0.8%). The male cases were less than females with 42.4% and 57.6% respectively. There was
only one case with co-morbidity (0.8%). These findings are summarized in Table 1 as below.

Table 1: Socio-demographic characteristics of cases (n = 132)

Characteristics Frequency Percentage
Age Group (Years)
0-10 4 3.0
11-20 112 84.8
21-30 4 3.0
31-40 5 3.8
41 -50 3 2.3
51-60 2 1.5
More than 60 2 1.5
Mean (SD) Age 17.91 (10.03)
Minimum 1
Maximum 66
Gender
Male 56 42.4
Female 76 57.6
Occupation
Student 116 87.9
Nurse 3 2.3
Teacher 5 3.8
Police Officer 1 0.8
Administrator 2 15
Unemployed 5 3.8
Co-morbidity
Yes 1 0.8
No 131 99.2

Epidemiological Investigation

Figure 1 below shows an epidemic curve whereby cases were initially detected among those
symptomatic and gradually increased before a sudden spike of cases especially among those
asymptomatic. The number of cases was gradually decreased towards the end of the outbreak.
Altogether, there were 2820 close contacts to COVID-19 cases identified with ratio for case to
close contact of 1:21.
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* Onset for asymptomatic cases was based on date of clinical sample taken for RTPCR
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Figure 1: Epidemic Curve of Rengas Cluster (N = 132)
Classification of Symptoms

Asymptomatic cases constituted for more than half of cases (64.4%) as shown in Table 2.
Meanwhile, Figure 2 showed that more than half of symptomatic cases presented with cough
(66%) compared to other symptoms.

Table 2: Classification of symptoms among cases (n= 132)

Characteristics Frequency Percentage
Asymptomatic 85 64.4
Fever only 3 2.3
Fever with any URTI symptoms 6 4.5
URT]I symptoms with no fever 5 3.8
Other symptoms with fever only 3 2.3
Other symptoms with URTI only 16 12.1
Other symptoms with fever and URTI 11 8.3
Other symptoms only 3 2.3
35 4 ® Mo, of Cases 31

30
25
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Figure 2: Number of symptomatic cases based on type of symptom (n = 47)
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Association between COVID-19 symptoms

A Pearson product-moment correlation was carried out to determine the relationship between
each individual symptom that may indicate the significant pair of symptoms experienced by
cases. There were statistically significant (p < 0.05) positive and strong correlation between
anosmia and ageusia (r = 0.807, n = 47, p = 0.000), chills and diarrhea (r = 0.580, n =47, p =
0.000) as well as nausea and vomit (r = 0.565, n = 47, p = 0.000). Meanwhile, statistically
significant (p < 0.05) positive and moderate correlation was observed between chills and
headache (r = 0.427, n = 47, p = 0.003), rigors and myalgia (r = 0.406, n = 47, p = 0.005),
chills and rigors (r = 0.406, n = 47, p = 0.005), chills and myalgia (r = 0.365, n = 47, p =
0.012), rigors and sore throat (r = 0.324, n =47, p = 0.026) as well as headache and myalgia (r
=0.323,n =47, p =0.027). Table 3 summarizes these findings.

Table 3: Significant correlation between each individual symptom

Symptom ) )
7 . Pearson correlation, r Sig.
Anosmia Ageusia 0.807 0.000
Chills Diarrhoea 0.580 0.000
Nausea Vomit 0.565 0.000
Chills Headache 0.427 0.003
Rigors Myalgia 0.406 0.005
Chills Rigors 0.406 0.005
Chills Myalgia 0.365 0.012
Rigors Sore throat 0.324 0.026
Headache Myalgia 0.323 0.027

Factors associated with development of COVID-19 symptom(s)

A Chi Square test for independence was conducted to analyse the association between gender
and development of symptoms as well as between age group and development of symptoms.
More than half of symptomatic cases were female (53.2%) as compared to male (46.8%).
However, there was no significant association between gender and development of symptoms
whereby ¥° (1, N = 47) = 0.574, p= 0.449 (p > 0.05). Furthermore, more than three-quarter of
symptomatic cases were those aged from 11 to 20 years old (83.0%). However, there was no
significant association between age group and development of symptoms whereby »* (6, N =
47) = 6.014, p=0.422 (p > 0.05).

Discussion

The most affected age group in this Rengas cluster was those aged between 11 and
20 years old. In fact, most cases were among students staying in the boarding school whom
aged between 13 to 18 years old. A boarding school is a closed institution that is potentially
high risk for COVID-19 viral transmission. Therefore, appropriate and strict gate keeping is
crucial.
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Meanwhile, the highest overall incidence of COVID-19 incidence in the United
States from 1% March 2020 to 14™ November 2020 was among those aged between 18 to 24
years old even though those aged more than 80 years had the highest incidence during the
initial phase of pandemic (Duca et al., 2021). Furthermore, those aged below 19 years old
recorded the second highest number of cases in Canada as of 26" March 2021 (Government of
Canada, 2021). This indicates the recent trend of higher cases among younger adults.

Furthermore, majority of the cases in this cluster were female which is contradictory
to finding from a nationwide observational study in Malaysia by Sim et al. (2020) whereby
male constituted almost three-quarter of cases (71.7%). Meanwhile, similar proportion
between male (48.9%) and female (51.1%) was reported in Canada (Government of Canada,
2021). However, higher cases among female in this cluster may be influenced by higher
proportion of female students in this school (52.5%) as well as higher cases among female
lives outside school compound that epidemiologically-linked to this cluster (85.7%) as
compared to male.

Next, asymptomatic cases constituted for more than half of cases in this cluster.
However, a study by Oran (2020) had discovered that a lower proportion of asymptomatic
COVID-19 cases in 16 different cohorts at around 40% to 45%. Identification of
asymptomatic case in a community is very challenging because no one knows of being
infected unless they are screened over the course of infection. Although asymptomatic cases
had 42% lower transmission rates than symptomatic cases (Byambasuren et al., 2020), higher
proportion of asymptomatic cases in this current cluster indicates the needs to empower
practices of hand hygiene, face mask and social distancing as well as enhancing contact
tracing by targeting low positivity rate and improvise isolation strategies.

Cough, headache and fever were the most common symptoms experienced among
those symptomatic cases in this cluster. A systematic review by Mesquita et al. (2020) had
discovered that cough and fever were the most common symptoms presented by positive
COVID-19 patients (54.5% and 58.7% respectively) but headache was observed in merely
12.2% of cases only. Similarly, cough and fever were the most commonly observed among
Malaysians with 32.2% and 29.5% respectively (Sim et al., 2020). Furthermore, those
symptomatic cases were mostly experiencing upper respiratory tract infection (URTI) with
other symptoms only (12.1%) but significant correlation was merely observed between sore
throat and rigors. The other significant correlation between symptoms was only recognized
between symptoms other than fever and any URTI symptoms. Conversely, a study in
Shenzhen by Luo et al. (2020) discovered significant correlation between eight pairs of
symptoms namely  expectoration-cough, expectoration-wheezing, palpitation-fever,
palpitation-diarrhoea, dry mouth-bitter taste in mouth, fatigue-poor appetite, dizziness-fatigue
and dizziness-headache. Our findings had also shown no significant association of age group
and gender with development of symptoms. However, different distribution of comorbidity in
different setting may affect this relationship (Clark et al., 2020). Thus, the distribution of
cases that largely involved those within a school in Rengas cluster aged between 11 to 20
years old may contribute to this non-significant association.

Moreover, this cluster had initially shown a gradual increase with a sudden surge in
number of cases. This had alerted the Kuala Kangsar District Health Office to enforce
Targeted Enhanced Movement Control Order (TEMCO) in the affected school for this cluster
with the support from the District Disaster Management Committee. The objective was
mainly to reduce the risk of widespread transmission of the disease in the school with
preventing viral introduction into the school by those especially staff who commute daily.

131



BEJ, VOLUME 2, Issue 2, DECEMBER 2021

In fact, this is the first educational institution in Perak being enforced with TEMCO.
This was a wise decision as enforcing Enhanced Movement Control Order (EMCO) for the
whole sub-district may be more effective but highly potential to adversely affect the economy.
The effectiveness of TEMCO is evidenced by abrupt decline in number of cases following its
implementation from 8" November 2020 until 30" November 2020. All cases were admitted
to hospital for isolation and treatment whereas all close contacts were either quarantined in the
school or other gazetted quarantine centres in Sungkai and Ipoh, Perak. Therefore, TEMCO in
Rengas cluster had assisted in early identification of cases regardless of symptomatic status as
well as timely isolation of case and quarantine of close contacts to effectively interrupt the
spread of disease.

Strength, Limitation and Recommendation

Our study focused on a COVID-19 cluster in a closed institution that is beneficial to be
compared with community cluster. However, our data was limited to cases with similar socio-
demographic background and culture. Thus, it is recommended for this study to be expanded
involving all clusters in Kuala Kangsar district to compare the differences between cluster
underwent TEMCO and vice versa as well. Furthermore, strict gate keeping with early
isolation and quarantine of cases and close contacts respectively are crucial in managing
cluster in any boarding school. Moreover, all students and staff should be vaccinated before
school re-open.

Conclusion

Rengas cluster involved mainly those students in affected school with most cases
were asymptomatic. However, cough, headache and fever are the most common clinical
manifestations whereby age and gender were not significantly associated with symptoms
development. In the absence of vaccine availability during this cluster, timely enforcement of
TEMCO that had managed to identify, isolate and treat all cases at early stage was
subsequently had controlled the spread of the cluster at early stage successfully.
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