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Abstract

Background and Aim: Coronavirus disease (COVID-19) has been announced as a life-threatening, highly transmissible 
infectious novel emerging disease worldwide. Rapid detection and epidemiological information are desperately needed 
to overcome the existing pandemic situation and alleviate national and international crises. Still, to date, there is no 
significant epidemiological study of COVID-19 available in Bangladesh, especially in the Chattogram division. However, 
the current study focuses on molecular detection, prevalence, and risk factors associated with COVID-19 in Southern 
Bangladesh.

Materials and Methods: Standard diagnostic protocols through real-time reverse transcriptase-polymerase chain reaction 
(RT-qPCR) were performed for molecular confirmation of severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2). 
Different patient demographics were analyzed for exploring the relationship of four factors – region, sex, age, and symptoms 
with the accumulated number of COVID-19 cases in the Southern Bangladesh during the period of May 13, 2020, to June 
12, 2020.

Results: A total of 2954 samples were tested where the cumulative prevalence of circulating SARS-CoV-2 was 29.76% 
(n=879; 95% CI: 28.11-31.44) in the selected study region. Among the risk factors, the present study revealed that flatland 
people (35.62%, 95% CI 33.61-37.67, OR=3.13) were more vulnerable to getting infected by SARS-CoV-2 than the 
people living in hill tracts (13.04%, 95% CI 10.73-15.63). People older than 50 years (34.68%, 95% CI 30.38-39.18) were 
designated the highest risk than other different age groups. A higher number of COVID-19 cases were confirmed in patients 
(36.0%, 95% CI 33.77-38.29, OR=1.76) with typical symptoms, but interestingly a significant number of asymptomatic 
carriers (20.39%, 95% CI 18.13-22.80) also positive for SARS-CoV-2.

Conclusion: To the best of our knowledge, this is the first epidemiological report in the Southern Bangladesh for COVID-
19. The study’s findings will contribute to health professionals and the policy-makers to take preventive measures against
the next outbreak emergency for Bangladesh.

Keywords: asymptomatic carrier, coronavirus disease 2019, prevalence, risk factors, severe acute respiratory syndrome 
coronavirus 2.

Introduction

Within the past two decades, two notable coro-
naviruses – Severe acute respiratory syndrome coro-
navirus (SARS-CoV) [1] and Middle East respira-
tory syndrome coronavirus (MERS-CoV) [2] have 
emerged and subsequently caused two fatal diseases, 
namely, SARS and MERS, respectively [3,4]. In 

December, 2019, a novel coronavirus introduced as 
SARS-CoV-2 [5] was evolved at Wuhan in the Hubei 
Province of China, causing coronavirus disease 2019 
(COVID-19) [6,7]. Besides other significant corona-
virus properties, fast transmissibility rate, and mortal-
ity due to the comorbidity made SARS-CoV-2 more 
dangerous than previously evolved other coronavi-
ruses namely SARS-CoV and MERS-CoV [8-10]. 
Before the declaration of the COVID-19 outbreak 
as a pandemic by the WHO, Bangladesh confirmed 
its first three COVID-19 patients cases in March 8, 
2020 [11]. However, Chattogram (previously known 
as Chittagong) is the largest division of Bangladesh, 
located in its southern part where the largest port 
is located beside the city [12]. Due to geographical 
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position and socio-economic context, it is the main 
export-import zone of this country [13]. For eco-
nomic and trading purposes, multiple classes of peo-
ple from different countries come close together and 
are involved with unrestricted movements. For these 
reasons, this location is considered as a highly infec-
tious zone for contact transmission of SARS-CoV-2. 
In Chattogram, the first three cases of COVID-19 
were detected on March 23, 2020 [14]. According to 
the WHO’s report, July 2020, the Chattogram divi-
sion had the 2nd highest COVID-19 attack rate in 
Bangladesh with linear growth of confirmed cases in 
all 11 districts of the Chattogram division.

Geographically, the landscape of the eastern region 
of Chattogram division is a hilly and remote area widely 
known as Chattogram hill tract (CHT) where a signif-
icant number of ethnic groups dwell together [15,16]. 
Simultaneously, the other regions of this division are 
flatland and more densely populated than the CHT 
area [17]. Moreover, the flatland region is highly con-
nected with the other parts of the country and thrives 
economically with industrialization and international 
business [18]. On the other hand, the CHT area is less 
populated with ethnic communities and mostly depen-
dent on subsistence agriculture and livestock [17,19]. 
However, both of these regions hold unique demo-
graphic, socio-economic, and community characteris-
tics. Moreover, the variations of these characteristics 
significantly impact the epidemiology of SARS CoV-2 
by affecting the community people [20,21].

Considering all the facts, including the geologi-
cal position, demography, socio-economic status, and 
community characteristics of the Chattogram divi-
sion, it is timely demand to find out the infectious pat-
tern and different factors linked with the COVID-19 
outbreak. This study aims to confirm the COVID-19 
cases from suspected individuals and perform an epi-
demiological analysis to investigate the specific fac-
tors responsible for aggravating the COVID-19 cases 
in Chattogram, Bangladesh.
Materials and Methods

Ethical approval and informed consent

Before the sample collection, verbal permis-
sion from every suspected individual was taken, and 
subsequently two swab samples were collected with 
minimum discomfort of patients for confirmation of 
COVID-19. Finally, consent from the Research and 
Extension director of Chattogram Veterinary and 
Animal Sciences University (CVASU) was taken to 
conduct the current study.
Study area

The current study was conducted in the southern 
part of Bangladesh. Chattogram is the largest divi-
sion in southern Bangladesh comprising of eleven 
districts [22]. However, seven districts of Chattogram 
were included in the present study. Khagrachari, 
Rangamati, and Bandarban districts are recognized as 
CHT, and the remaining four districts, including Feni, 

Noakhali, Laxmipur, and Chattogram districts are 
known as flatland according to geographical position 
(Figure-1) [22].
Study population

In total, 2954 suspected individuals with relevant 
clinical sign symptoms such as fever, respiratory dis-
tress, cough, sneezing, headache, and loss of taste or 
smell reported to local and regional health complexes 
from May 13, 2020 to June 12, 2020 (1 month) were 
included as the target population. Any asymptomatic 
persons having contact history with previously con-
firmed COVID-19 cases were also sampled in current 
study.
Sample collection

The authorities of reported health complexes 
collected oropharyngeal and nasal swabs from the 
suspected individuals by following the WHO guide-
lines [23], where two separate swab samples were pre-
served in normal saline containing collection tubes. 
Immediately after collection of samples, proper cold 
chain was maintained and sent to the COVID-19 diag-
nostic laboratory of CVASU, Chattogram. Individual 
patient data were also sent to the laboratory for further 
details epidemiological analysis.
Molecular diagnosis

RNA extraction and RT-qPCR
The presence of SARS-CoV-2 in respiratory spec-

imens was detected by the real-time RT-PCR method. 
Viral RNA was extracted from the patient’s derived 
samples using SanSure Biotech Sample Release 
Reagent (SanSure Biotech) (Ref. No – S1014E), 
according to the manufacturer’s instruction. PCR 
qualitative detection of the N gene (ROX channel) 
and ORF1ab region (FAM channel) of SARS-CoV-2 
was detected using Novel Coronavirus (2019-nCoV) 
Nucleic Acid Diagnostic Kit (PCR-Fluorescence 
Probing) (Ref. No- S3102E) from SanSure biotech. 
Human RNA gene (CY5 channel) was used as an 
internal control to monitor PCR inhibition. Real-time 
RT-PCR was performed on an Applied BioSystems 
7500 real-time PCR system with the Step One soft-
ware version 2.3 for analysis.
Statistical analysis

All field derived data, including geographical 
location, sex, age, and symptoms were recorded into 
a Microsoft Excel 2010 spreadsheet and sorted for 
a better presentation of outcomes. Descriptive and 
analytical analyses were performed in STATA®13.0 
software. Chi-square test was performed to find out 
the association of the binary result of SARS-CoV-2 
with the patient’s factors. Univariate and multivariate 
logistic regression analyses were performed to iden-
tify possible patients’ risk factors.
Results

The overall prevalence of circulating SARS-
CoV-2 positive cases in the Chattogram division was 
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29.76% (n=879; 95% CI: 28.11-31.44). The preva-
lence was found 35.62% (95% CI 33.61-37.67) in flat-
land and 13.04% (95% CI 10.73-15.63) in the hill tract 
region. Besides the geographical location, the preva-
lence was 30.55% (95% CI 28.62-32.54) in males and 
27.55% (95% CI 24.45-30.82) in females. Among the 
different age groups, old and adolescent groups had 
34.68% (95% CI 30.38-39.18) and 33.10% (95% CI 
25.52-41.39) infection rate, respectively, which were 
higher than other age groups (Table-1). However, 
36% (95% CI 33.77-38.29) of patients expressed clin-
ical signs and symptoms of SARS-CoV-2, whereas 
20.39% (95% CI 18.13-22.80) positive individuals 
had no symptoms at all (Table-1).
Comparative prevalence of COVID-19 in accordance 
with the geological position

Within the flatland and hill tract region, the 
patient demographic showed distinct results for posi-
tive cases of COVID-19. The prevalence of symptom-
atic and asymptomatic positive patients was reported 
39.58% and 27.18% in flatland wherein the hill tract 
region; it was found 17.25% and 10.56%, respec-
tively. In the sex group category, this prevalence was 
recorded 35.97% in flatland and 14.23% in the hill 
tract region for the male group, which was slightly 
higher than the female group (34.59% in flatland and 
10.18% in hill tract) (Figure-2).

Risk factors associated with the carriage of SARS-
CoV-2 and suspected patient

The univariate analysis identified four potential 
risk factors (p≤0.20) associated with the presence of 
SARS-CoV-2. In univariate logistic regression, the 
flatland population was at almost 3.7 times more risk 
than the hill tract population of having COVID-19 
infection. Secondly, males (OR=1.16) had an increased 
positive case than females. In the case of age, older 
people (OR=1.8) were at higher risk groups, followed 
by adolescents, young, middle-aged, and children at 
the lowest risk. Finally, for patients with symptoms, 
the odds of developing the disease was 2.2 times 
greater than the asymptomatic patients (Table-1).

In the subsequent multivariate logistic regression 
model, two different characteristics were found to be 
positively associated with the presence of SARS-
CoV-2. Among the significant variables, people liv-
ing in flatland found 3 (OR=3.13) times more risk 
of having SARS-CoV-2 infection than the hill tract 
population (p<0.001). The suspected patient with 
clinical signs and symptoms showed a more favor-
able SARS-CoV-2 infection rate than the asymp-
tomatic patient (OR=1.76, p<0.001). Besides this, 
the suspected males of the Chattogram division were 
1.13 times more at risk of being infected with SARS-
CoV-2 infection than the females. At the age group, 
the adolescent group was 1.69 times higher at risk of 

Figure-1: Geographical location of the study areas of Southern Bangladesh.
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developing this viral disease followed by the old aged 
group (OR=1.5), the young age group (OR=1.31), and 
the middle age group (OR=1.17) than the child age 
group (Table-2).

Frequency of samples tested and the rate of COVID-
19 positive cases within the study period

An uprising pattern of suspected sample num-
bers and positive cases of SARS-CoV-2 was disclosed 
in the study’s analysis. Within the study time, 532 
samples were tested in the 1st week, and subsequently 
631, 815, and 976 samples were tested second, third, 
and 4th week, respectively (Figure-3). In last week, 
positive cases increased (29.81%) more than double 
compared with the 1st week (25.19%) of the study. In 
the research finding, the highest infection rate was 
observed in the 3rd week (33.25%), followed by the 4th 
week (29.81%) and 2nd week (29%).
Discussion

The third global challenge SARS-CoV-2 is now 
in the form of a pandemic after the SARS and MERS 
outbreak [24]. Prediction of the epidemiological trend 
of the disease is crucial for the control and preven-
tion of the epidemic. The current study reveals that 
the overall prevalence of SARS-CoV-2 was 29.76% 
in the Southern Bangladesh within the study period. 
This finding is consistent with a study where the prev-
alence was 33% reported in New York [25]. On the 
other hand, it is distinctly higher than another survey 
conducted in Indiana, USA, where the prevalence was 

Table-2: Multivariate logistic regression model for assessing the risk factors associated with SARS-CoV-2 and suspected 
patient in different regions of Chattogram division.

Variables Covariable OR 95% CI p-value

Region Hill tract Ref
Flatland 3.13 2.48-3.95 <0.001*

Sex Female Ref
Male 1.13 0.94-1.37 0.198

Age Child (0-10 years) Ref
Adolescent (11-19 years) 1.69 0.93-3.07 0.086
Young (20-35 years) 1.31 0.80-2.15 0.276
Middle age (36-50 years) 1.17 0.71-1.94 0.53
Old (50+ years) 1.5 0.9-2.52 0.122

Symptoms Absent Ref
Present 1.76 1.47-2.1 <0.001*

OR=Odds ratio, CI=Confidence interval, Ref=Reference, *Statistically significant values

Table-1: Univariate logistic regression analysis of selected risk factors for the presence of SARS-CoV-2 in suspected 
patients in different regions of Chattogram division.

Variables Co-variable SARS-CoV-2 Percentages 
of positive 

cases

95% CI OR (95% CI) p-value 
(Chi-square)

Negative 
case

Positive 
case

Region Hill tract 667 100 13.04 10.73-15.63 Ref <0.001*
Flatland 1408 779 35.62 33.61-37.67 3.7(2.94-4.63)

Sex Female 568 216 27.55 24.45-30.82 Ref  0.115
Male 1507 663 30.55 28.62-32.54 1.16 (0.96-1.39)

Age Child (0-10 years) 78 23 22.77 15.02-32.18 Ref 0.046*
Adolescent (11-19 years) 97 48 33.10 25.52-41.39 1.68 (0.94-3.0)
Young (20-35 years) 992 408 29.14 26.77-31.60 1.39 (0.86-2.25)
Middle age (36-50 years) 601 237 28.28 25.25-31.46 1.34 (0.82-2.18)
Old (50+ years) 307 163 34.68 30.38-39.18 1.8 (1.1-2.97)

Symptoms Absent 941 241 20.39 18.13-22.80 Ref <0.001*
Present 1134 638 36.0 33.77-38.29 2.2 (1.85-2.61)

CI=Confidence interval, OR=Odds ratio, Ref=Reference, SARS-CoV-2=Severe acute respiratory syndrome coronavirus 2, 
*Statistically significant values

Figure-2: Comparative prevalence of COVID-19 in 
association with different demography of patients within 
Flatlands and Hill tracts region of Chattogram division.
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reported at 1.74% [26]. This variation of infections’ 
prevalence may be due to virus susceptibility toward 
the host body and different geographical and environ-
mental factors, including land, weather, and move-
ments of asymptomatic carrier patients.

The study also unveils the geographical variation 
of the SARS-CoV-2 infection rate within CHT and 
flatlands in the Chattogram division. The Chattogram 
division’s flatlands had a 35.62% prevalence of SARS-
CoV-2, which was 3 (OR=3.13) times higher than 
CHT. This distinction may result from livelihood, 
distinct cultures, and traditions of ethnic minorities 
in CHT, which differ from the way of the lifestyle of 
people living in flatlands [27]. The previous studies 
have shown that environmental, socio-economic, and 
demographic variables are positively associated with 
COVID-19 incidence [28]. Another study [29] has 
established a strong association between ethnicity and 
outcome of COVID-19, which is in harmony with the 
research findings. In terms of infectivity, the current 
analysis demonstrates that men are more vulnerable to 
COVID-19 than women. Other studies support a higher 
incidence in the male population: 56.3%, 58.1%, and 
67% in New York and China, respectively [25,30,31]. 
The sex variations of infection rates might be due to 
differences in physiological parameters, including the 
expression of susceptible receptors for virus attach-
ment, metabolic differences, and other habits different 
from females. The relevant findings of all Cleveland 
Clinics in Ohio and Florida narrated that males were at 
higher risk of being positive for COVID-19 [32], while 
most of the studies showed a higher prevalence in men, 
but some studies also indicated the approximately equal 
sex distributions [33,34]. Although the reasons for these 
differences are unknown, studies have revealed crucial 
information such as men are more likely to be current 
smokers and a higher proportion of comorbid condi-
tions [35]. Sex and smoking concerning a higher expres-
sion of ACE2 (the receptor for SARS-CoV-2) [36] and 
the difference in sex hormones might be the causes of 
being vulnerable in males [37]. The age distribution of 

patients from this study indicates that adolescents are 
as likely to be infected as adults. Also consistent with 
early reports [25,31], younger people are less likely 
to be affected, supported by several studies. All those 
research findings suggest that practical efforts should 
be made to protect and reduce transmission and symp-
tom progression in vulnerable populations, including 
elderly and young children.

According to study findings, 20.39% of posi-
tive individuals reported asymptomatic COVID-19 
patients who are close to the results of Jinan, China 
(23.41%) [38], and Daegu, South Korea (19.2%) [39]. 
Asymptomatic might have certain variations of the 
ACE2 gene, making them less susceptible to getting 
infected by the novel coronavirus’s spike protein [40]. 
This study has some limitations, including a lack of 
demographic characteristics of patients treated inten-
sively during the infection period to the recovery stage, 
and no accurate therapeutics guideline was recorded 
for recovered COVID-19 positive patients. Therefore, 
a long-term, well-designed epidemiological study will 
be required to better understand the pandemic nature 
of viral diseases like the COVID-19 outbreak.
Conclusion

The present study reveals that the overall prev-
alence of SARS-CoV-2 was 29.76%, where 36.0% 
suspected individuals showed clinical symptoms, and 
20.39% did not express any signs for the COVID-19. In 
epidemiological analysis focused on people who live in 
flatland regions and aged more than 50 years were found 
to a higher risk for SARS-CoV-2 infection. However, 
the present study findings undoubtedly support phy-
sicians and legislators. For a precise understanding of 
transmission dynamics of circulating virus and better 
control measures against COVID-19 outbreak through-
out the country, including Chattogram division.
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