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Abstract

Introduction: During the second wave of the coronavirus disease 19 (COVID-19) pandemic, Malaysia reported several COVID-19 clusters
related to healthcare workers. Thus, addressing and understanding the risk of exposure in healthcare workers is important to prevent future
infection and reduce secondary COVID-19 transmission within the healthcare settings. In this study, we aim to assess exposure and prevention
practices against COVID-19 among healthcare workers at the Hospital Canselor Tuanku Muhriz, a university teaching hospital based in Kuala
Lumpur, Malaysia.

Methodology: A total of 571 healthcare workers at COVID-19 and non-COVID-19 wards as well as the emergency department and laboratory
staff at COVID-19 testing labs were recruited. The presence of novel human coronavirus (SARS-CoV-2) and IgM/IgG antibodies were
confirmed in all healthcare workers. The healthcare workers responded to an online Google Forms questionnaire that evaluates demographic
information and comorbidities, exposure and adherence to infection prevention and control measures against COVID-19. Descriptive analysis
was performed using Statistical Package for the Social Sciences 24.0.

Results: Three healthcare workers (0.5%) tested positive for SAR-CoV-2, while the remaining 568 (99.5%) were negative. All were negative
for IgM and IgG antibodies during recruitment (day 1) and follow-up (day 15). More than 90% of the healthcare workers followed infection
prevention and control practices recommendations regardless of whether they have been exposed to occupational risk for COVID-19.
Conclusions: The healthcare workers’ high level of adherence to infection prevention practices at this hospital helped reduce and minimize
their occupational exposure to COVID-19.
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Introduction

In March 2020, the World Health Organization
(WHO) declared the coronavirus disease 2019
(COVID-19) as a pandemic, which became a public
health emergency and an international concern [1]. As
of December 2020, there have been 65.1 million
COVID-19 cases worldwide with 1.5 million deaths
and a case fatality rate of 2.30% [2]. COVID-19 is
caused by the novel human coronavirus (SARS-CoV-
2), a B-coronavirus with an enveloped non-segmented
positive-sense RNA virus [1,3]. COVID-19 can be

transmitted via bodily fluids through direct contact,
aerosol droplets and the faecal-oral route [4-6]. The
incubation period of COVID-19 is from 0 to 24 days,
with a median incubation period of about 3 to 5 days [7-
9]. COVID-19 infection can be either asymptomatic or
symptomatic. In symptomatic patients, clinical
manifestations usually occur within 7 to 12 days of
exposure [7]. Symptoms include fever (99%); dry
cough (59%); dyspnoea (31%); fatigue (70%); lethargy,
arthralgia and myalgia (35%), and respiratory and
multiorgan failure (11-29%) [10-12]. In Malaysia, the
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first case of COVID-19 was a Chinese tourist who
arrived via Singapore in January 2020 [13]. Malaysia
experienced its first wave of COVID-19 on 25 January
2021, lasting three weeks; the second wave began on 27
February, and the third wave in October 2020 [14]. As
of December 2020, there has been a total of 67,173
COVID-19 cases with 363 deaths giving a 0.54% case
fatality rate [13].

Healthcare workers (HCWs) play an important role
in delivering care and services for the clinical
management of COVID-19 patients. These HCWs are
frontline workers who are either directly or indirectly
involved in the healthcare systems and include doctors
and nurses as well as health assistants, medical
laboratory technicians and medical waste handlers,
among others. Employees in the healthcare industry are
exposed to various health and safety hazards in their
routine work, such as biological (e.g. HIV and COVID-
19) and chemical exposure. Thus, HCWs must adhere
to infection control guidelines including the use of
proper personal protective equipment (PPE) to protect
themselves from direct contact with COVID-19

Figure 1. The study workflow.
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During the recruitment phase (day 1), nasopharyngeal and throat swabs
were collected from all participants. The presence of IgM and IgG
antibodies were measured during recruitment (day 1) and follow-up (day
15).
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patients. Such direct contact, particularly during
aerosol-gathering procedures such as endotracheal
intubation, extubation, non-invasive ventilation and
exposure to open-circuit aerosols, leads to serious
occupational health risks to HCWs [6,15]. Hence, the
WHO and the Centre for Disease Control (CDC) in the
USA have issued several guidelines to protect HCWs
during the COVID-19 pandemic, including listing them
under priority level 3 for COVID-19 testing [16,17].

As of April 2020, a total of 224 HCWs in Malaysia
have been diagnosed with COVID-19, and several
HCW-related clusters have been identified [18,19].
During the second wave of COVID-19, two HCW-
related clusters from the hospital in Sabah dan Selangor
were reported [19]. Thus, reducing secondary COVID-
19 transmission requires addressing and understanding
the risk of exposure among HCWs during the COVID-
19 pandemic to prevent future infections within
healthcare settings. This study aims to examine
exposure and infection prevention practices against
COVID-19 among HCWs at Hospital Canselor Tuanku
Muhriz (HCTM), a teaching hospital of Universiti
Kebangsaan Malaysia (UKM) in Kuala Lumpur,
Malaysia.

Methodology
Study type, design and population

This is a cross-sectional study of 571 HCTM staff
members working at the COVID-19 and non-COVID-
19 wards as well as emergency department and
laboratory workers at the COVID-19 testing labs during
the second wave of the COVID-19 outbreak. The
sample size was calculated via Raosoft. This study
required a total of 352 samples assuming a response rate
of 50%, a Z value of 1.96, a margin error of 5% and a
95% confidence interval. However, considering a 20%
dropout rate, the optimum sample size required was
422. Figure 1 shows the study workflow and data
collection procedures. The inclusion criteria were (1)
medical staff working at HCTM (doctors, nurses and
laboratory staff); (2) those with no symptoms, which
will require them to be tested and (3) those who gave
consent to participate in this study. The exclusion
criteria were (1) nonmedical staff including
administrative workers with no history of direct contact
with positive cases; (2) those with symptoms, which
will require them to be tested according to existing
protocol and (3) those who did not consent to
participation. Before sample collection, all participants
filled out the online study questionnaire. Biosafety
procedures were administrated and adhered to by all
staff performing the swabs as well as laboratory
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workers, including the use of PPE, masks, and face
shields.

Ethics

This study was approved by the Research Ethics
Committee UKM (RECUKM) (Ethics document no.
UKM PPI/111/8/JEP-2020-284) on 22 April 2020, in
accordance with the Declaration of Helsinki.
Participants in this study were voluntary and
participants received no financial incentive. All
participants provided written consent before being
recruited in this study.

Swab sample collection

On day 1 of recruitment, trained medical personnel
took two swab samples (nasopharyngeal and throat)
from the respondents. The swabs were placed into
special tubes containing the viral transport medium,
triple-sealed and transported to the testing laboratory.
The transport swab buffer was heat-inactivated at 56 °C
for 30 minutes before use.

Viral RNA isolation

SARS-CoV-2 viral RNA was extracted from 200
pL of the transport swab buffer using the Geneaid Viral
Nucleic Acid Extraction Kit II (Catalog No: VR300,
Geneaid Biotech Ltd, New Taipei City, Taiwan)
according to the manufacturer’s protocols. The RNA
samples were eluted using 40 pL of the elution buffer.
As quality control of RNA isolation, internal RNA
extraction controls were extracted from the Liferiver
Novel Coronavirus (2019 n-CoV) Real-time Multiplex
RT-PCR kit (Liferiver Bio-tech, Shanghai, China)
together with the specimens.

Determination of COVID-19 IgM and IgG antibodies

The presence of COVID-19 IgM and IgG
antibodies on day 1 (recruitment) and day 15 (follow-
up) were determined using Healgen COVID-19
IgG/IgM Rapid Test Cassette (Healgen Scientific LLC,
Texas, USA). Briefly, 5 uL. of blood was placed onto
the sample chamber, and 2 drops of sample buffer were
added. The presence of the control band and IgM and
IgG antibodies were detected within 15 minutes, and
the results were interpreted following the
manufacturer’s instructions.

Real-time polymerase chain reaction (RT-PCR) for
COVID-19 detection

RT-PCR was performed using the Liferiver Novel
Coronavirus (2019-nCoV) Real-time Multiplex RT-
PCR kit (Liferiver Bio-Tech, Shanghai, China). This
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RT-PCR kit targets three genes—E, N, and ORFlab—in
a single tube. Briefly, 19 pL of master mix and 1 pL of
enzyme were combined, and 5 uL. of RNA sample was
added. Internal, negative and positive controls were run
together with the specimens. PCR was performed in a
96-well plate using the Bio-Rad CFX96 (Bio-Rad
Laboratories, Hercules, USA); the PCR reactions were
set up and the results were interpreted following
manufacturer instructions. Those with inconclusive and
positive results were repeated for further confirmation.

Questionnaire

An online questionnaire was developed via Google
Forms and shared with all participants through
WhatsApp. The questionnaire consisted of items that
assess demographic information, comorbidities with
diseases such as diabetes and cardiovascular diseases as
well as exposure and adherence to infection prevention
and control (IPC) measures against COVID-19 either in
the hospital or laboratory environment. Baseline
demographic data include gender, age, ethnicity,
profession, education level, lifestyle (i.e.: smoker or
alcohol drinker) and history of medical illness. The
questionnaire on adherence to IPC measures was based
on the WHO assessment protocol for potential COVID-
19 risk factors among HCWs in a healthcare setting
[20]. At this stage, the responses were recorded on a
four-point Likert scale (1 = rarely; 2 = occasionally; 3
= most of the time; 4 = always) as recommended. Each
dependent variable had two possible values: good (most
of the time/always have this practice) or poor
(rarely/occasionally have this practice).

Occupational exposure to COVID-19

COVID-19 exposure was evaluated using a risk
assessment tool. Participants with occupational
exposure to COVID-19 were identified as HCWs
directly involved in managing and treating confirmed or
suspected COVID-19 patients [21].

Data analysis

Data from Google Forms were exported to
Statistical Package for Social Science software (version
24.0, IBM, Chicago, IL, USA) and analysed.
Descriptive statistics were performed by calculating
frequencies and proportions. Data were analysed using
Pearson’s * test and p-value < 0.05 were considered
statistically significant.

Results

Table 1 shows the baseline characteristics of the
571 HCTM participants. Swab (nasopharyngeal and
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throat) and blood samples were collected during the
recruitment phase (day 1). Of the 571 HCWs, 556
answered the online questionnaire (97.4% response
rate) while 521 returned for the follow-up at day 15
(91.2% follow-up rate). Their mean age was 34.7 + 6.4
years and ranged from 22 to 57 years. The majority of
HCWs were female (71.85%), of Malay ethnicity
(81.6%), bachelor’s degree holders (39.8%), medical
doctors (35.25%), those with no history of medical
illness (76.9%), non-smokers (94.9%), those who did
not consume alcohol (93.3%), and those with normal
body mass index (59.0%). Occupational exposure to
COVID-19 among the HCWs had a prevalence rate of
28.8%. All 571 HCWs were negative for [gM and IgG
antibodies on day 1 and 15 of recruitment. However,
only 3 HCWs at HCTM (0.5%) tested positive for
COVID-19, while the remaining 568 (99.5%) were
negative.

We conducted an exposure assessment to COVID-
19 among HCWs based on their occupational exposure
to COVID-19 (Table 2). About 52.5% of HCWs with
direct occupational exposure had received IPC training
for more than 2 hours. About 32.4% of them have had
more than 8 hours of occupational exposure to COVID-
19 in one day. Of the 160 HCWs, about 73.8% used
PPE consisting of masks (e.g N95), gloves, gowns,
aprons and shoe covers as needed. The majority of them
(81.2%) reported having adequate PPE supplies in their
facilities. About 14.4% (n = 24) had experienced
COVID-19-like symptoms, including fever (1.9%),
cough (6.3%), runny nose (4.4%), muscle and body
aches (6.3%), sore throat (3.2%) and diarrhoea (3.2%).

Table 1. Participants’ baseline characteristics (N = 571).

Characteristics Total, N (%)
Gender

Male 161 (28.2)
Female 410 (71.8)
Age, years

20-29 121 (21.2)
30-39 318 (55.7)
40-49 116 (20.3)
50-59 16 (2.8)
Ethnicity

Malay 466 (81.6)
Chinese 64 (11.2)
Indian 31(5.4)
Others 10 (1.8)
Education level

Secondary school 51(8.9)
Vocational certificate 2(0.3)
Diploma 182 (31.9)
Bachelor’s degree 227 (39.8)
Master’s degree 85 (14.9)

Doctorate degree 9 (1.6)
Not available 15 (2.6)

J Infect Dev Ctries 2021; 15(12):1816-1824.

Of these HCWs, 5.1% experienced more than 2
symptoms. Of those HCWs who had no occupational
exposure to COVID-19, about 42.7% had received IPC
training for more than 2 hours. Of the 396 HCWs, about
45.5% used PPE consisting of masks, gloves, gowns,

Table 1 (continued). Participants’ baseline characteristics (N =

571).

Characteristics Total, N (%)
Type of health professional

Doctor 201 (35.2)
Nurse 192 (33.6)
Pharmacist 8(1.4)
Laboratory personnel 112 (19.6)
Medical assistant 35(6.1)
Medical student 2(0.4)
Assistant pharmacist 6(1.1)
Not available 15 (2.6)
Occupational exposure to COVID-19

No 396 (71.2)
Yes 160 (28.8)
Medical History

None 439 (76.9)
Allergic rhinitis/eczema 8(1.4)
Asthma/bronchial asthma 33(5.8)
Diabetes mellitus 8(1.4)
Hypertension 20 (3.5)
Heart problem 2(0.3)
Systematic lupus erythematosus 2(0.3)
Diabetes mellitus and hypertension 11 (1.9)
Diabetes mellitus, hypertension and heart

3(0.5)

problem

Others 30 (5.3)
Not available 15 (2.6)
Smoking status

Non-smoker 542 (94.9)
Smoker 14 (2.5)
Not available 15 (2.6)
Alcohol drinker

No 533 (93.4)
Yes 23 (4.0)
Not available 15 (2.6)
Body Mass Index (BMI)

<25 337 (59.0)
>25 219 (38.4)
Not available 15 (2.6)
With recent travel history

No 547 (95.8)
Yes 9 (1.6)
Not available 15 (2.6)
SARS-CoV-2 swab test result

Negative 565 (98.96)
Positive (E, N, ORF1ab) 3(0.52)
Inconclusive (E gene) 3(0.52)

SARS-CoV-2 IgM/IgG antibody test (Day 1)

Negative 571 (100.00)
Positive 0 (0.00)
SARS-CoV-2 IgM/IgG antibody test (Day 15)

Negative 519 (90.9)
Positive 0 (0.00)
Not available 52 (9.1)

1819



Muhammad Azami et al. — Exposure assessment and prevention practices in HCWs

aprons and shoe covers as needed. Interestingly, about
11.9% of them had experienced COVID-19-like
symptoms, including fever (1.5%), cough (5.1%),
runny nose (3.3%), muscle and body aches (2.5%), sore
throat (4.3%) and diarrhoea (1.3%).

We classified the HCWs based on their
occupational exposure to COVID-19 and their
adherence to IPC practices (Figure 2). Of those with
occupational exposure to COVID-19 (n = 160), 99.4%
followed hand hygiene recommendations (most of the
time, n = 38 (23.8%); always, n = 121 (75.6%)).
Majority (92.5%—-100%) followed the recommendation
to use alcohol-based hand rubs or soap with water in all
procedures including before aseptic procedures, before
and after touching patients, after exposure to bodily

J Infect Dev Ctries 2021; 15(12):1816-1824.

fluids and after touching patients’ surroundings. About
5.7% of the HCWs in this group did not wear PPE as
needed (rarely, n = 3 (1.9%); occasionally, n = 6
(3.8%)). Of those HCWs who had no occupational
exposure to COVID-19 (n = 396), about 98.2%
followed hand hygiene recommendation (most of the
time = 81 (20.5%); always =308 (77.8%). These HCWs
followed recommendations to use alcohol-based hand
rubs or soap with water in all procedures including
before aseptic procedures (97.5%), before touching
patients (97.2%), after touching patients (98.5%), after
exposure to bodily fluids (94.2%) and after touching
patients’ surrounding (98.5%). About 8.9% of these
HCWs did not wear PPE as needed (rarely, n = 11
(2.8%), occasionally, n =23 (5.8%)).

Table 2. COVID-19 exposure assessment among healthcare workers (N = 556).

Occupational exposure to COVID-19

Variables Yes, N (%) No, N (%) p-value
Total 160 (28.8) 396 (71.2)

IPC training duration

< 2 hours 76 (47.5) 227 (57.3) 0.035%
> 2 hours 84 (52.5) 169 (42.7) ’
Duration of occupational exposure to COVID-19

<1 hour 46 (28.8) NA

1-4 hours 40 (25.0) NA NA
5-8 hours 22 (13.8) NA

> 8 hours 52 (32.4) NA

Adequate PPE in the facilities

No 30 (18.8) 88 (22.2) 0.365
Yes 130 (81.2) 308 (77.8) '
Type of PPE used

None 1 (0.6) 4(1.0)

Mask/N95 11 (6.9) 42 (10.6)

Mask/N95 and apron 2 (1.3) 11(2.8)

Mask/N95 and gloves 10 (6.3) 13 (3.3)

Mask/N95 and gown 0(0.0) 1(0.3)

Gloves and apron 0(0.0) 1(0.3)

Mask/N95, gloves and apron 8(5.0) 62 (15.7) NA
Mask/N95, gloves and gown 0(0.0) 5(1.3)

Mask/N9S, gloves and shoe covers 0(0.0) 2(0.5)

Mask/N9S, gloves, apron and gown 8(5.0) 65 (16.4)

Mask/N95, gloves, apron and shoe covers 0 (0.0) 3(0.8)

Mask/N95, gloves, gown and shoe covers 2(1.3) 7 (1.8)

Mask/N95, gloves, apron, gown and shoe covers 118 (73.8) 180 (45.5)

Have you experienced COVID-19-like symptoms?

No 137 (85.6) 349 (88.1) 0.480
Yes 23 (14.4) 47 (11.9) '
Type of COVID-19-like symptoms (n = 70)

Fever 3(1.9) 6 (1.5)

Cough 10 (6.3) 20 (5.1)

Congestion/runny nose 7(4.4) 13 (3.3) NA
Sore throat 5@3.2) 17 (4.3)

Diarrhoea 5@3.2) 5(1.3)

Muscle and body aches 10 (6.3) 10 (2.5)

How many COVID-19-like symptoms (n = 70)?

1 symptom 15(9.4) 30 (7.6)

2 symptoms 53.2) 15(3.9) 0.383
3 and more symptoms 3(1.9) 2(0.5)

* Significant differences, p < 0.05; NA: not available.
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Discussion

In this study, three HCWs (0.5%) tested positive for
COVID-19 but were asymptomatic at the time of
detection. They were referred to the HCTM Infection
Control Unit and were admitted to the COVID-19 ward
for quarantine and treatment. All their close contacts
were referred for swab tests and risk assessments were
conducted to curb the virus transmission in the hospital.
Although the percentage of asymptomatic cases in this
study was lower compared with that studies conducted
in the UK (3%) and Indonesia (1.3%), this situation still
raises concerns regarding asymptomatic COVID-19
transmission particularly in the healthcare facility
setting [22,23]. In December 2020, the Malaysia
Ministry of Health reported 1,771 COVID-19 cases
among HCWs, of which 76.7% were reported during
the third wave of COVID-19 in the country [24]. Out of
these COVID-19 cases among HCWs, 33.2% (587)
were community-acquired, 31.9% (565) were infected
by their colleagues, 8.6% (152) were infected by

J Infect Dev Ctries 2021; 15(12):1816-1824.

patients, 3.3% (58) were infected by unknown sources
and 23.1% (409) have yet to determine the source of
infection [24]. These observations address the need to
conduct continuous IPC training to all HCWs to ensure
all the HCWs continuously followed the universal
prevention recommendation. In addition to that, routine
screening, developing and implementing strict policies
are essential to prevent HCWs from becoming silent
vectors for this virus.

IgM and IgG antibody detection using the rapid test
kit revealed that all the HCWs were negative during
blood sampling (day 0), including those who tested
positive for COVID-19. These positive individuals may
have been at an early phase of infection; hence, [gM and
IgG antibodies have not developed yet, yielding
negative results. Despite reports that the rapid test kit
used in this study has a low sensitivity (below 90%),
antibody levels in those positive for COVID-19 may
have been below detection levels [25,26]. This showed
the importance of using gold-standard techniques when

Figure 2. Assessment of adherence to infection prevention and control practices by healthcare workers with and without occupational

exposure to COVID-19 (N = 556).

Followed recommended

Followed the infection prevention recommended
hand hygiene practices

when in contact with any patients

Used alcohol-based handrub or soap with water
before cleaning/aseptic procedure

Used alcohol-based handrub or soap with water
before touching a patient

100: 100 10 100
- 86.2
- . L ~ 825
804 778 oo 80~ 781 80~ ik 801 753
. b 702 b 7 ]
. — — —
Q . L1 S - Q -
< 604 < 604 2 6o £ oo
g ] 2 s g
s 4 .‘é E 8 A g 4
c i L S s 4
8 40 g 40-] £ 404 2 404
g 1 s ] 283 ] a
- 238 1 206 1 - 220
20] 205 20 20 11 204 162
] 4 os 10 13 1 10 15 05 1 10 18 13
18 06 H O L o= — 0 -
Ra!e#y occa‘slma"y Most Mlme we Al Rarely Occasionally Most of the time  Always Rarely Occasionally Mostofthetime  Always Rarely Occaslonally Mostof the time  Always
Used alchohol-based handrub or soap with water ~ Used alcohol-based hand-rub or soap with water Used alcohol-based handrub or soap with water Wearing personal protective equipment
after touching patients after touching patient surrounding after (risk of) bodily fluid exposure when indicated
100 80 100 100¢
] 7 704 ] 804
i - —66.9 ] J 83.1
80.1
80-] 791788 4 80-] 8.1 804
. 604 E 1 707
< g ] s 1 s ]
& g0 -0 < 5o < 60
2 g - 2 "] g
g 1 £c§ 40 _g K g r
E - @ b ]
g 40 ﬁ i £ 40+ 8 40
2 2 ] 237256 L 4 g A
J 206 204 L 1 207
204 19.4 ] 20} 184 20+
E 1 106 1 1.2
E 69
L 46 1 1 58 38
1 o5 10 06 HI 1 13 06 1.0 05 Hl 1280
0 0= 0 T T 0=

1
Rarely Occasionally Mostofthetime  Always Rarely Occasionally Mostof thetime  Always

)
Rarely Occasionally Most of the tme  Always Rarely Oceasionally Mostof the time  Always

Occupational exposure to COVID-19 virus

1 No

Bl Yes

The open bar indicates those who had no occupational exposure to COVID-19, which the closed bar refers to those who had occupational exposure to

COVID-19.

1821



Muhammad Azami et al. — Exposure assessment and prevention practices in HCWs

conducting a massive and routine screening of COVID-
19 outbreak among HCWs. However, for those
symptomatic HCWs, an antigen rapid test kit can be
used as early containment to prevent the outbreak.

More than 90% of the HCWs participants followed
IPC practices recommendations whether or not they
were exposed to occupational risk for COVID-19.
Interestingly, we did not find any significant differences
in the level of IPC adherence between the two groups.
The IPC compliance among HCWs in this hospital (IPC
adherence level more than 90%) was higher than those
in studies conducted in the neighboring countries
including in the Indonesia, Thailand and Vietnam (IPC
adherence level less than 90%) [27-29]. In addition to
that, the IPC compliance among HCWs in this hospital
was higher than those in studies conducted in other
developing countries including in the Ethiopia,
Pakistan, Libya and Uganda [30-33]; nonetheless, the
percentage of COVID-19-positive HCWs in this study
was lower than in studies in the United States, Italy and
China [16,21,34-36].

Based on this study, it was suggested that most of
these HCWs in this study were at a low risk of
occupational exposure to COVID-19 because of their
high levels of adherence to IPC practices. Although less
than 5% of HCWs with occupational risk for COVID-
19 did not wear adequate PPE when needed, a high risk
of infection and transmission remains because HCWs
who wear inadequate PPE are at a higher risk of
infection than those who use adequate PPE particularly
when they were in direct contact with COVID-19
patient and their surrounding environment [37]. Thus,
hospitals that provide COVID-19 care need to have
proper plans and strategies to minimise the risk of
infection among HCWs. These include continuous IPC
training to the HCWs regardless of their occupational
exposure to COVID-19, protecting HCWs by ensuring
sufficient PPE supply, updating the working guidelines
on the infection and prevention practices according to
the current situation, routine screening to enable early
detection and isolation of infected personnel.

This study has several limitations. The online
questionnaire was not validated, and responses
depended much on honesty and were affected by the
recall and thus may have been subjected to recall bias.
In addition, this study was limited to one hospital only
and cannot be used to extrapolate IPC adherence in all
hospital and COVID-19 treatment centres in Malaysia.
Further study needs to be conducted to determine the
impact of the COVID-19 pandemic on the HCWs’
mental health as the number of COVID-19 cases
continues to increase.

J Infect Dev Ctries 2021; 15(12):1816-1824.

Conclusions

In conclusion, the high level of adherence to
infection prevention practices among HCWs at HCTM
had helped reduce and minimise occupational exposure
to COVID-19. To maintain a high level of adherence to
IPC, continuous IPC training must be compulsory for
all HCWs and policies to protect HCWs' safety must be
continuously developed and strictly implemented. Also,
massive and routine screening for HCWs, particularly
those working in COVID-19 wards and experiencing
COVID-19-like symptoms is needed to prevent
COVID-19 from spreading in the healthcare facility.
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