
INTRODUCTION

An outbreak of pneumonia of unknown etiology has occurred in 
Wuhan, China during late December 2019 and preceded the discovery 
of novel coronavirus which later named as SARS-CoV-2 virus. 
Subsequently the outbreak has spread worldwide, leading to declaration 
Public Health of International Concern (PHEIC) in 30th January 2020, 
and pandemic declaration on 12th March 20201). In Malaysia, border 
screening, laboratory sampling of high risk individuals, and public 
health control measures such as isolation, quarantine and contact tracing 
had been adequate initially until the number of cases began to exponen-
tially increase following an outbreak from large religious gathering 
involving more than 10,000 members in late February, which then made 
up for 44.4% of total cases as of April 4, 20202). This event has led to 
escalation of public health measures including the announcement of 
limited lock-down or Movement Control Order (MCO) and enhance-
ment of healthcare services through optimization and mobilization of 
the country available resources. However, number of cases continued to 
rise despite the efforts to contain, suppress, mitigate or delay spread of 
the outbreak. 

Up to April 12 2020, Ministry of Health Malaysia had reported a 

total of 224 confirmed COVID-19 cases among healthcare workers3). 
This figure made up of 4.9% of current cases at the time the data was 
recorded. According to the ministry, majority of the cases were infected 
from their co-workers in the workplace (67%), 18% of the cases had 
close contact with confirmed cases while receiving initial treatment in 
non-COVID-19 departments, while 15% were still undergoing investi-
gation. No death was reported among these cases. The proportion of 
confirmed cases among healthcare workers in Malaysia is comparable 
to that reported in China, with 3.8% of confirmed cases were among 
healthcare workers (1716 of 44,672)4). However, in contrast to the sce-
nario in Malaysia, 14.8% of infected healthcare workers had developed 
severe or critical illness, leading to 5 deaths among healthcare workers 
as of February 11, 2020. Meanwhile, the figure in Italy was even more 
alarming, where it was reported on March 26, 2020 that more than 5000 
healthcare workers had been infected, resulting in 41 deaths9). 

Exposure to high-risk activities and procedures, insufficient testing 
and lack of personal protective equipment (PPE) and isolation wards 
and compromised immune system due to extreme fatigue and stress 
increase the risk of infection among healthcare workers6-8). Furthermore, 
sudden surge of patients requires the healthcare administration to mobi-
lize healthcare worker from different departments, with many of which 
lack the experience, knowledge, and preparedness to deal with infec-
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tious patients8). Protecting healthcare workers from COVID-19 infection 
is important to prevent secondary transmission among the community 
and ensure continuity of healthcare service. Therefore, this study was 
conducted to describe the sociodemographic characteristics and identify 
factors associated with confirmed COVID-19 cases in a cluster involv-
ing a district hospital in Malaysia. 

MATERIALS  AND  METHODS

This study took place in Teluk Intan Hospital, a district hospital 
located in Perak, a northwest Malaysian state in Peninsular Malaysia 
where a COVID-19 outbreak cluster involving 37 healthcare workers 
had occurred in March 2020. A retrospective case control study was 
conducted where cases and controls were sampled from healthcare 
workers who had undergone nasopharyngeal sampling for SARS-CoV-2 
RT-PCR diagnostic test from 15th March 2020 to 15th April 2020. These 
healthcare workers were found to be epidemiologically linked with the 
index case during the outbreak investigation. Cases were defined as 
healthcare workers who were tested positive for SARS-CoV-2 virus by 
at least one nasopharyngeal swab sample. Controls were defined as 

healthcare workers who were tested negative for SARS-CoV-2 virus by 
two samples of nasopharyngeal swab. No matching for controls was 
performed as all controls were included for analysis. 

Our dependent variable was laboratory confirmatory status of 
COVID-19 infection, while independent variables were sociodemo-
graphics (including occupation, working experience, number of house-
hold members and close contacts), clinical presentation, epidemiologi-
cal factors (method of detection, history of exposure to index case), and 
job nature (patient care vs administration). Sample size is calculated 
using formula for unmatched case control study design by Fleiss J.L. 
(1981)9), and data from previous case control study conducted on health-
care workers for SARS infection in China in 20038). Using proportion of 
exposure of 0.74 for cases and 0.45 for controls from previous study, a 
significance level set at α = 0.05, a minimum sample size of 124 (31 
cases, and 93 controls) was determined to be needed to achieve an 80% 
power. 

Data were collected from Hilir Perak District Health Office's inves-
tigation files and outbreak registry. Following descriptive analysis, rela-
tionship between confirmatory laboratory status of COVID-19 and inde-
pendent variables such as sociodemographic factors, clinical factors, 
epidemiological factors and job nature were examined using Chi square. 
Multivariate analysis using multiple logistic regression was then per-
formed to obtain significant factors associated with confirmatory labora-
tory status. In addition, we checked interaction and multicollinearity. 
Variation inflation factor (VIF) was used for multicollinearity checking, 
whereby residual plot was used to check model assumptions. A P value 
of less than 0.05 was considered to indicate significance in all tests. 
Analysis was performed using IBM SPSS version 26. 

RESULT

Out of 591 healthcare workers who were found to have epidemio-
logical link, 49 healthcare workers fit the case definition. From 542 
healthcare workers who were tested negative, 147 were randomly 
selected as the controls. Out of 196 selected samples from groups of 
cases and controls, 25 were excluded due to missing data. The final 
number that was included in the analysis was 171 (42 cases and 129 
controls). Table 1 displays the frequency distribution of cases and con-
trols according to sociodemographic, epidemiological, clinical and job 
characteristics. Healthcare workers who were tested positive for 
COVID-19 were older (mean, SD = 37.4,8.6) compared to healthcare 
workers who were tested negative (mean, SD = 35.7,8.9). There were 
more proportion of male compared to female among healthcare workers 
who were tested positive (59.5% vs 40.5%). Majority of positively test-
ed healthcare workers worked in Accident & Emergency Unit (47.6%) 
and were doctors (54.8%), followed by nurses (23.8%), medical assis-
tant (14.3%), and other group of occupations such as science officers, 
laboratory technicians, clerks, radiographers and attendants. Ninety per-
cent of healthcare workers with COVID-19 was detected through active 
case detection during contact tracing (90.5%) while the remainders were 
diagnosed when they came forward for testing upon hearing that their 
colleague was diagnosed with COVID-19. Sixty nine percent of health-
care workers who were tested positive were directly exposed to index 
case, while 31% were infected secondarily and not directly exposed to 
the index case of this cluster. Majority of positive healthcare workers 
were those whose job involves direct patient care (85.7%) compared to 
administrative workers (14.3%).

Table 2 displays the unadjusted and adjusted odd ratios with 95% 
confidence interval for the association between confirmatory laboratory 
status and the sociodemographic, epidemiological, clinical and job 
nature. Univariable analysis showed that the work department, occupa-
tion, clinical presentation and history of direct exposure to index were 
significantly associated with positive RT-PCR test. Following multivari-
able analysis, it was found that symptomatic healthcare workers were 
five times more likely to be tested positive for COVID-19 compared to 
those who were not having symptoms (AOR = 5.32, 95%CI = 1.60, 
17.73). Healthcare workers who were directly exposed to the index case 
that was identified in this cluster were also found to have higher risk to 
be tested positive compared to their counterparts who were not directly 
exposed to index case (AOR = 8.09, 95%CI = 3.14, 20.86).

DISCUSSION 

This study provides understanding on the factors associated with 

Table 1: Demographic, epidemiological, clinical and job charac-
teristics in cases and controls

Characteristics Cases (%)  Controls (%) 
  n = 42 n = 129

Sociodemographic characteristics  
Age (mean ± SD) 37.4 (8.6) 35.7 (8.9)
Gender  

Female  17 (40.5) 67 (51.9)
Male  25 (59.5) 62 (48.1)

Ethnicity  
Malay  32 (76.2) 98 (76.0)
Chinese    6 (4.4) 12 (9.3)
Indian    4 (9.5) 19 (14.7)

Subdistrict of living  
Durian Sebatang  40 (95.2) 113 (87.6)
Others    2 (4.8) 16 (12.4)

Department  
Accident & Emergency  20 (47.6) 59 (45.7)
Infection Control Unit    4 (9.5) 2 (1.6)
Pathology Lab    3 (7.1) 11 (8.5)
OSH Unit    2 (4.8) 4 (3.1)
Others  13 (31.0) 53 (41.1)

Occupation  
Doctors  23 (54.8) 43 (33.3)
Medical Assistant    6 (14.3) 26 (20.2)
Nurses  10 (23.8) 19 (14.7)
Laboratory Staffs    1 (2.4) 9 (7.0)
Others    2 (4.8) 32 (24.8)

Epidemiological characteristics  
Type of Detection  

Active  38 (90.5) 126 (97.7)
Passive    4 (9.5) 3 (2.3)

History of Direct Exposure to 
Index Case  

Directly exposed  29 (69.0) 27 (20.9)
Not directly exposed  13 (31.0) 102 (79.1)

Clinical Presentation  
Symptomatic  38 (90.5) 75 (58.1)
Assymptomatic    4 (9.5) 54 (41.9)

Job Nature  
Patient Care  36 (85.7) 111 (86.0)
Administrative    6 (14.3) 18 (14.0)
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COVID-19 infection among healthcare workers in a Malaysian district 
hospital. It was found that the odds of having positive RT-PCR for 
SARS-CoV-2 increased with history of direct exposure to the index 
case. In this cluster, the index case had developed multiple symptoms 
such as fever, dry cough and sore throat which is consistent with a study 
conducted in China where it was observed that exposure to index cases 
with symptoms of fever or dry cough was associated with an increased 
risk of infection (RR: 5.28, 95%CI: 1.28, 21.79 and RR: 1.99, 95%CI: 
1.14, 3.47)16). A recent study has found that the median viral load were 
higher in symptomatic (2.8 log copies/μL) patients, compared to asymp-
tomatic patients (0.9 log copies/μL) patients (P value < 0.01)10). This 
finding may also suggest that secondary transmission plays limited role 
in outbreak propagation in this hospital whereby healthcare workers 
who were not directly exposed to index case were found to have lower 
odds to be infected. Personal protective equipment and workplace dis-
tancing in this hospital might have helped in reducing secondary trans-
mission, as suggested by a simulation modeling among Singaporean 
population which revealed that quarantine measure coupled with work-
place distancing were effective to reduce secondary transmission11).

Another significant factor that was found to be associated with posi-
tive laboratory status for COVID-19 was clinical manifestation where 
healthcare workers with symptoms had higher chance to be tested posi-
tive compared to asymptomatic healthcare workers. In this study, it was 
found that healthcare workers who had symptoms were eight times 
more likely to be tested positive compared to asymptomatic healthcare 
workers. This finding was supported by a previous meta-analysis on 28 

worldwide studies where it was found that the pooled proportion of 
COVID-19 patients that were asymptomatic throughout the COVID-19 
infection was only 25% (95%CI: 16-38)12). This supports the need of 
health screening and early isolation for healthcare workers who develop 
any symptom to prevent spread of COVID-19 in workplace. 
Furthermore, a study in China on 494 confirmed COVID-19 patients 
has found that only 7.89% patients were asymptomatic, while remaining 
patients were having symptoms13). Therefore, healthcare worker who 
develop symptoms should be prevented from entering the premise and 
undergo early detection and isolation to prevent disease cluster in a 
workplace. 

This study however has a few limitations. Firstly, this study did not 
consider comorbid diseases such as diabetes, hypertension and cardio-
vascular diseases as variable under study, which may act as confounder. 
Secondly, due to the typical retrospective nature of case control study 
design, causation between the independent and dependent variables can-
not be established. However, this study highlights the importance of 
direct exposure to the index case in transmission of COVID-19 among 
healthcare workers. Thus, strengthening on compliance to standard pub-
lic health measures such as daily health screening, frequent handwash-
ing, properly fitted personal protective equipments and physical distanc-
ing in the workplace is crucial in reducing the risk of COVID-19 clus-
tering in healthcare facilities.

Table 2: Factors Associated with Positive RT-PCR test among healthcare workers
 Univariate Analysis Multivariate Analysis

Characteristics Crude OR 95%CI P value Adjusted OR 95%CI P value

Demographic Factors      
Age 1.02 0.98, 1.06 0.30 - - -
Gender      

Female Ref     
Male 1.59 0.78, 3.22 0.20 - - -

Ethnicity      
Malay 1.55 0.49, 4.90 0.45 - - -
Chinese 2.38 0.55, 10.20 0.25 - - -
Indian Ref     

Subdistrict of living      
     Durian Sebatang 2.83 0.62, 12.87 0.18 - - -
     Others Ref     
Department      
     Accident &   
    Emergency Ref   Ref  
    Infection Control Unit 5.90* 1.00, 34.69 0.05* 4.48 0.57, 34.95 0.15
    Pathology Lab 0.81 0.20, 3.12 0.76 4.23 0.41, 43.36 0.25
    OSH Unit 1.48 0.25, 8.67 0.67 0.70 0.08, 5.95 0.74
    Others 0.72 0.33, 1.60 0.42 0.91 0.33, 2.51 0.85
Occupation      
    Doctors 8.56* 1.88, 38.96 0.01* 4.65 0.86, 25.32 0.08
    Medical Assistant 3.70 0.69, 19.85 0.13 2.81 0.40, 20.16 0.30
     Nurses 8.42 1.67, 42.59 0.01* 6.07 0.95, 38.87 0.06
     Laboratory Staffs 1.78 0.14, 21.92 0.65 0.49 0.02, 12.70 0.66
     Others Ref   Ref  
Clinical presentation      
Asymptomatic Ref   Ref  
Symptomatic 8.43 3.86, 18.38 < 0.001* 5.32 1.60, 17.73 0.01*
Epidemiological characteristics      
Type of Detection      
    Active Ref     
    Passive 4.42 0.95, 20.63 0.06 - - -
History of Direct Exposure to Index Case      
    Directly exposed 8.43* 3.86, 18.38 < 0.001* 8.09 3.14, 20.86 < 0.007*
    Not directly exposed Ref

*Significant at P value of less than 0.05 for simple and multiple logistic regression
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