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ARTICLE INFO ABSTRACT

KEYWORDS: Objective: The aim of this study was to estimate the proportion of symptomatic and asymptomatic laboratory-
COVID-19 confirmed coronavirus disease 2019 (COVID-19) cases among the population of Bangladesh.

Bangladesh Methods: A cross-sectional survey was conducted in Dhaka City and other districts of Bangladesh between
;i;"lcl;nce April 18 and October 12, 2020. A total of 32 districts outside Dhaka were randomly selected, and one village and
Symptomatic one mahalla was selected from each district; 25 mahallas were selected from Dhaka City. From each village or
Asymptomatic mabhalla, 120 households were enrolled through systematic random sampling.

Results: A total of 44 865 individuals were interviewed from 10 907 households. The majority (70%,
n = 31 488) of the individuals were <40 years of age. Almost half of the individuals (49%, n = 21 888) re-
ported more than four members in their household. It was estimated that 12.6% (n = 160) of the households
had one or more severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2)-infected individuals, among
whom 0.9% (n = 404) of individuals had at least one COVID-19-like symptom, at the national level. The preva-
lence of COVID-19 in the general population was 6.4%. Among the SARS-CoV-2-positive individuals, 87% were
asymptomatic.

Conclusions: The substantial high number of asymptomatic cases all over Bangladesh suggests that community-
level containment and mitigation measures are required to combat COVID-19. Future studies to understand the
transmission capability could help to define mitigation and control measures.

1. Introduction COVID-19 was first reported in Bangladesh on March 8, 2020

(GARDAWORLD, 2020). As of October 8, 2021, a total of 1 561 463

Globally, as of October 5, 2021, a total of 236 132 082 confirmed
cases of coronavirus disease 2019 (COVID-19) and 4 822 472 deaths
had been identified worldwide (World Health Organization, 2021).
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confirmed cases had been identified in Bangladesh, including 27 654
deaths (DGHS, 2021). Until recently, the variant with the D614G muta-
tion in the spike glycoprotein was most common (98%) variant of severe
acute respiratory syndrome coronavirus 2 (SARS-CoV-2) in Bangladeshi
isolates (Hasan et al., 2021).
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Most of the available studies showing the prevalence of COVID-19
have included data from hospitals and medical centre facilities, and es-
timates have been based on patients visiting facilities (Cummings et al.,
2020; Liang et al., 2020; McMichael et al., 2020; Spellberg et al., 2020).
In Bangladesh, most of the COVID-19 studies conducted have used
hospital-based data or the government database (Islam et al., 2021;
Mannan et al., 2021; Siam MHB et al., 2021). Many of the studies in
this country have reported findings from specific hotspots or specific
districts (Ali et al., 2021; Islam et al., 2021; Islam and Noman, 2020;
Siam ZS et al., 2021). Furthermore, the presentation of the countrywide
COVID-19 situation has mostly been based on mathematical modelling
(Hridoy et al., 2020; Sarkar et al., 2021). Thus, information on the preva-
lence of COVID-19 from community-based studies remains limited.

In 2020, diagnostic testing for COVID-19 was mainly available
in government health facilities and laboratories (Carlos del Rio and
Malani, 2020; Paules et al., 2020). Furthermore, until recently, testing
in Bangladesh was prioritized for persons showing symptoms (Islam and
Noman, 2020). These results are an underestimation of the true preva-
lence of the disease, since studies have already noted a consider-
able number of asymptomatic cases of COVID-19 in many countries
(Anderson et al., 2020; Bai et al., 2020; Gao et al., 2020; Kim et al.,
2020), including Bangladesh (Ali et al., 2021; Chowdhury et al., 2021;
Mannan et al., 2021), along with symptomatic cases. Both symptomatic
and asymptomatic individuals with COVID-19 are capable of spreading
the disease by person-to-person transmission (He et al., 2020). Studies
have identified that transmission from asymptomatic individuals occurs
during the incubation period (a week before the onset of COVID-19 ill-
ness) (Bai et al., 2020; Rothe et al., 2020; Yu et al., 2020) and a similar
viral load has been noted in both symptomatic and asymptomatic indi-
viduals (Zou et al., 2020).

The reporting of infectious diseases, including COVID-19, is chal-
lenging, as in addition to asymptomatic individuals, people with mild
symptoms do not seek care from healthcare facilities, and the ac-
tual burden of the disease remains unknown (Gibbons et al., 2014;
Munster et al., 2020). Determining the prevalence of symptomatic and
asymptomatic COVID-19 cases at the community level is of critical
importance to estimate the true burden of COVID-19. This informa-
tion could help redefine the current public health containment, mit-
igation, and long-term prevention strategies. Therefore, the aim of
this study was to estimate the proportion of symptomatic and asymp-
tomatic laboratory-confirmed COVID-19 cases among the population of
Bangladesh.

2. Methods
2.1. Study design and sites

A nationwide community-based cross-sectional survey was con-
ducted, including the Dhaka City Corporation area, between April 18
and October 12, 2020. A total of 32 districts out of the 64 districts of
Bangladesh were randomly selected. From each selected district, one vil-
lage (the smallest geographical unit of rural areas) and one mahalla (the
smallest geographical unit of urban areas) were selected at random for
data collection. Dhaka City was purposively selected from Dhaka District
as the capital city of Bangladesh and the hotspots for COVID-19 cases.
For the Dhaka City Corporation, 25 wards were randomly selected (i.e.,
the administrative and geographical unit of the City Corporation area)
out of the 129 wards (Dhaka North City Corporation, 2019; Dhaka South
City Corporation, 2019). From each selected ward, one mahalla was ran-
domly selected. Next, 120 households from each selected mahalla and
village were enrolled through systematic random sampling.

2.2. Household selection

Information was collected on the total number of households in each
selected village/mahalla from the local administrative offices, and the
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total number of households was divided by the number of households
required to be enrolled (i.e., 120) to determine the sampling interval.
If the selected village/mahalla had fewer than 120 households, an ad-
jacent village was also selected to enrol the required number of house-
holds. A side of the village/mahalla (north, south, east, or west) was
randomly selected to select the entry point. To select the first household,
we provided numbers to the first nine households starting from the clos-
est household to the selected entry point, randomly took a Bangladeshi
Taka (BDT) and used the last digit of its serial number (from 1 to 9) to
select the first household on that side. Then we kept selecting house-
holds towards the direction of the opposite side (e.g., from north to
south) with the calculated sampling interval. The same process of selec-
tion was then performed from another side of the village/mahalla until
the sample size was reached. If any household refused to participate, the
next household was selected.

2.3. Data collection

The study team interviewed an adult member of every enrolled
household. They collected data on socio-demographics and illness re-
lated to COVID-19 for all household members of the selected household.
The team conducted face-to-face interviews using a structured question-
naire with questions on symptoms, the onset of illness, smoking his-
tory, bacillus Calmette-Guérin (BCG) vaccine status, comorbid condi-
tions, number of rooms in the household, and information on bathroom
sharing. The team also collected the GPS (global positioning system)
coordinates of all selected households. From the interviews, the team
defined the household as symptomatic or asymptomatic based on the
presence of individuals with any COVID-19 symptoms (fever, cough,
sore throat, and dyspnoea). The team also followed up on the asymp-
tomatic COVID-19 positive cases for up to 2 weeks to ascertain their
asymptomatic status.

2.4. Symptomatic and asymptomatic household selection for sample
(specimen) collection

If any member of the 120 households reported any symptom rel-
evant to COVID-19 (fever or cough or sore throat or shortness of
breath/dyspnoea) within the last 7 days, the household was enrolled
as a symptomatic household.

Every 10 asymptomatic household (reporting no symptoms within
the last 7 days for all members) within each village/mahalla was se-
lected as an asymptomatic household for sample collection. The first
household for selecting the asymptomatic household was the 10t house-
hold; the 10-household interval was used until 10 asymptomatic house-
holds were selected. If any member of the 10 household reported any
symptom relevant to COVID-19 (symptomatic household) or the asymp-
tomatic household refused to provide a sample, the next household was
selected.

All individuals in symptomatic households and the selected asymp-
tomatic households (every 10%) were eligible for sample collection.
The team collected samples from the participants of those households
present on the day of the survey who provided consent for sample collec-
tion. Regarding individuals who were absent from the households, the
team communicated with them over the phone to determine whether
they were willing to provide a sample. Teams also collected samples be-
yond duty hours or the next day if any participant wanted to provide
specimens later.

2.5. Collection and testing of swab samples

Trained laboratory technicians collected nasopharyngeal swab sam-
ples in viral transport medium (VTM) from all of the selected and con-
sented symptomatic and asymptomatic household members for COVID-
19 diagnosis. The collected samples were stored in dry-shippers and
transported to icddr,b Virology Laboratory (samples from Dhaka on the
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Demographic characteristics of the survey population at the national, urban, and rural levels, from April 18

to October 12, 2020

Characteristics Urban (n = 28 621) Rural (n =16 244  National (n = 44 865)
Frequency (%) Frequency (%) Frequency (%)
Sex
Male 14 306 (49.98) 8081 (49.75) 22 387 (49.90)
Female 14 313(50.01) 8162 (50.25) 22 475 (50.09)
Third gender 2(0.01) 1 (0.01) 3(0.01)
Age in years
<10 4452 (15.56) 2919 (17.97) 7371 (16.43)
10-14 2749 (9.60) 1763 (10.85) 4512 (10.06)
15-19 2783 (9.72) 1651 (10.16) 4434 (9.88)
20-39 10 017 (35.00) 5154 (31.73) 15171 (33.81)
40-59 6256 (21.86) 3260 (20.07) 9516 (21.21)
>60 2364 (8.26) 1497 (9.22) 3861 (8.61)
Symptoms (day of visit and preceding 7 days)
Symptomatic individuals 491 (1.72) 164 (1.01) 655 (1.46)
Fever 350 (1.22) 116 (0.71) 466 (1.04)
Cough 262 (0.92) 92 (0.57) 354 (0.79)
Sore throat 87 (0.30) 23 (0.14) 110 (0.25)
Shortness of breathing/ dyspnoea 45 (0.16) 8 (0.05) 53(0.12)

Asymptomatic individuals
Shared bathroom

Yes

No

Household size

<4 members

>4 members

Number of living rooms

28 130 (98.28)

6688 (23.37)
21 933 (76.63)

15 271 (53.36)
13 350 (46.64)

16 080 (98.99) 44 210 (98.54)

2681 (16.50)
13 563 (83.50)

9369 (20.88)
35 496 (79.12)

7706 (47.44)
8538 (52.56)

22977 (51.21)
21 888 (48.79)

1 5969 (20.86) 2393 (14.73) 8362 (18.64)
2 10 122 (35.37) 5958 (36.68) 16 080 (35.84)
3+ 12530 (43.78) 7893 (48.59) 20 423 (45.52)
BCG vaccine

Yes 26 856 (93.83) 15 348 (94.48) 42 204 (94.07)
No/don’t know 1765 (6.16) 896 (5.52) 2661 (5.93)
Person tested for COVID-19 before the survey

Yes 90 (0.31) 20 (0.12) 110 (0.25)

No 28 531 (99.69) 16 224 (99.88) 44 755 (99.75)

BCG, bacillus Calmette-Guérin.

Table 2

Prevalence of COVID-19 cases at the national level in Bangladesh, from April 18 to October 12,

2020
Characteristics Weighted prevalence of COVID-19

Symptomatic % (95% CI) ~ Asymptomatic % (95% CI)  Total % (95% CI)

Individual 17.97 (13.4-23.6) 6.41 (4.2-9.7) 6.44 (4.2-9.7)
Sex
Male 21.72 (15.3-29.9) 5.84 (3.8-9.0) 5.89 (3.8-8.90)
Female 14.01 (8.5-22.2) 6.90 (4.0-11.6) 6.92 (4.1-11.6)
Age group (in years)
<10 1.15 (0.3-4.2) 3.57 (1.4-9.1) 3.57 (1.4-9.1)
10-14 9.00 (1.9-33.7) 4.27 (1.1-16.3) 4.28 (1.0-16.2)
15-19 3.25 (0.9-10.6) 9.52 (4.2-20.1) 9.51 (4.2-20.1)
20-39 20.24 (11.4-33.3) 7.13 (4.6-10.9) 7.17 (4.6-11.0)
40-60 23.01(13.3-36.7) 5.71 (3.1-10.4) 5.76 (3.1-10.4)
>60 29.04 (12.7-53.4) 7.69 (2.9-19.0) 7.76 (2.9-19.0)

CI, confidence interval.

day of collection; samples from outside Dhaka with an interval of 3 days)
for real-time reverse transcription PCR (RT-PCR) to identify SARS-CoV-2
RNA.

RNA was extracted from the nasopharyngeal swab samples using the
QIAamp Viral RNA Mini Kit (Qiagen, Hilden, Germany). A final volume
of 60 ul RNA was eluted from a 140 ul sample. The RNA was tested
for SARS-CoV-2 by RT-PCR targeting the ORFlab and N genes using
specific primers and probes and following the protocol of the Chinese
Center for Disease Control and Prevention (China CDC). Amplification
was performed using the iTaq Universal Probes One-Step Kit (Bio-Rad
Laboratories, Inc., California, USA) in a Bio-Rad CFX96TM Real-Time
PCR Detection System (Bio-Rad Laboratories, Inc.) under the following
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conditions: 50°C for 10 min, 95°C for 3 min, followed by 40 cycles of
95°C for 10 s, 60°C for 45 s (Data Acquisition).

2.6. Data analysis

All categorical variables were summarized using the frequency and
percentage. For each sampling stage, the selection probability of sam-
pling units was estimated using the existing sampling frame. We then
multiplied all of the selection probabilities obtained from each stage
to estimate the selection probability for each selected individual. The
individual-level sampling weight was then estimated by taking the in-
verse of the selection probabilities. Finally, the weights were normalized
and used to estimate the parameters. The prevalence of COVID-19 cases
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Table 3
Weighted prevalence of COVID-19 in urban and rural areas

LJID Regions 1 (2021) 92-99

Urban
Symptomatic % (95% CI)

Characteristics

COVID-19 positive Asymptomatic % (95% CI)

Total % (95% CI)

Rural

Symptomatic % (95% CI) Asymptomatic % (95% CI) Total % (95% CI)

Individual 18.9 (13.1-26.6) 4.9 (3.3-7.2) 5(3.3-7.2) 17.6 (11.8-25.5) 6.8 (4.0-11.4) 7 (4.1-11.3)
Male 18.8 (13.5-25.5) 5.2 (3.5-7.5) 5.2 (3.6-7.5) 22.7 (14.2-34.2) 6.0 (3.4-10.4) 6.1 (3.5-10.4)
Female 19.1 (10.7-31.9) 4.6 (2.9-7.1) 4.6 (3.0-7.2) 11.9 (5.6-23.2) 7.5 (3.9-13.9) 7.5 (4.0-13.9)

CI, confidence interval.
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Figure 1. Households and individual enrolment status—Bangladesh, April 18 to October 12, 2020. (HH, household.)

was estimated with a 95% confidence interval (CI), adjusting for design
weight and clustering effects. Stata version 13.0 was used for the data
analysis.

2.7. Ethical considerations

The Research Review Committee and the Ethics Review Committee
of icddr,b approved the study protocol. Written informed consent was
obtained from all of the respondents before enrolment and data collec-
tion.
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3. Results

A total of 44 865 individuals from 10 907 households were inter-
viewed (Figure 1). The majority (70%, n = 31 488) of the individu-
als were <40 years of age (Table 1). Almost half of the individuals
(49%, n = 21 888) reported more than four members in their household
(Table 1). Fifty-four percent (n = 24 442) of individuals lived in houses
with two or fewer rooms. Among the 10 907 households, 488 were
symptomatic, and it was possible to enrol 477 symptomatic households
with 655 symptomatic and 1442 asymptomatic individuals (Figure 1);



A. Nazneen, R. Sultana, M. Rahman et al.

LJID Regions 1 (2021) 92-99

Kishoreganj

Positive % in Urban
O o

@ %-5%

. 6%-10%

. 11%-20%

. 21%-30%

Positive % in Rural
) 0%

@ 1%5%
@ o%-10%

O 11%-20%
Q 21%-30%

© -

i 4|
AL N
A '.

Dhaka City

l:l Randomly selected District

\:l Bangladesh

0 50 100 200
Kilometers

COVID-19 positive case distribution in Bangladesh

Habiganj

=

Figure 2. Selected study areas in Bangladesh,
with the percentage positive for COVID-19
among the tested individuals; April 18 to Oc-
tober 12, 2020.

N

W<¢E
s

Rangamati

f Bandarban

350 individuals tested positive for COVID-19. Among the 10 419 asymp-
tomatic households, 903 asymptomatic households with 3470 asymp-
tomatic individuals were enrolled (Figure 1). A total of 3667 individ-
uals were tested to confirm SARS-CoV-2 infection (Figure 1). The re-
sponse rate among all participants countrywide was 66% (3667/5567),
where 97% (636/655) was from symptomatic individuals and 63%
(2186/3470) was from asymptomatic individuals. Among the asymp-
tomatic individuals, the response rate was 59% (845/1442) from symp-
tomatic households and 71% (2186/3470) from asymptomatic house-
holds. The reason for non-response was not being at home during data
collection or unwillingness to provide a swab sample.

After adjusting the sampling weight, it was estimated that 12.6%
(n = 160) of the households had one or more SARS-CoV-2-infected in-
dividual. Among them, 0.9% (n = 404) of individuals at the national
level had at least one COVID-19-like symptom, with the urban popu-
lation (1.2%, n = 113) having more symptomatic individuals than the
rural population (0.9%, n = 234) (P = 0.17).
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The estimated point prevalence of COVID-19 nationally was 6.4%
(95% CI 4.2-9.7%) (Table 2). The prevalence rate did not differ sig-
nificantly between the rural population (7%, 95% CI 4.1-11.4%) and
the urban population (5%, 95% CI 3.3-7.2%) (P = 0.30) (Table 3). The
prevalence rate was similar among females (6.9%, 95% CI 4.1-11.6%)
and males (5.9%, 95% CI 3.8-9.0%) (P = 0.52) (Table 2). The COVID-
19 prevalence was highest among the adolescents (9.5%, 95% CI 4.2—
20.0%), followed by individuals over 60 years of age (7.8%, 95% CI
2.9-19.1%) (Table 2).

After weighting, most of the symptomatic COVID-19 positive cases,
i.e. 74%, had a fever; this was 85% in the urban population and 69% in
the rural population. It was estimated that 55% of the survey population
had a cough (similar proportions of urban and rural populations), 19%
had a sore throat, and 6% had shortness of breath. The weighted preva-
lence of COVID-19 among the symptomatic individuals was 18% (95%
CI 13-24%) and among the asymptomatic individuals was 6.4% (95% CI
4.1-9.6%) (Table 2). About 8.5% of individuals who were asymptomatic
on the first day of sample collection later became symptomatic within
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Figure 3. Distribution of COVID-19 point prevalence (weighted) nationally from April to October, 2020.

14 days of the COVID-19 test. Among all COVID-19 positive cases, 13%
were symptomatic (showing symptoms between day 1 and day 14) and
87% were asymptomatic.

3.1. Distribution of COVID-19 cases in Bangladesh

All of the selected districts had at least one confirmed COVID-19
case except one district — Feni — located in the southwest part of the
country. The highest positivity rate of COVID-19 was in Jamalpur (18%,
15/83) (Figure 2). The number of COVID-19 cases showed an upward
trend from April to May 2020 and an increasing trend from June to July
2020, then decreased between August and October 2020 throughout the
study. The highest peak of COVID-19 cases was observed in June 2020
(Figure 3).

4. Discussion

The estimated nationwide community-based prevalence of COVID-
19 was 6.4% in Bangladesh between April and October 2020. The preva-
lence of COVID-19 was almost the same in urban (5%) and rural (7%)
areas. Asymptomatic COVID-19 cases were estimated to be high (87%)
among the positive cases of COVID-19, in the study population nation-
wide. The highest peak of COVID-19 cases was in June 2020, which was
immediately after the end of the first nationwide restricted movement
in Bangladesh.

Similar to other studies in different countries (Chen et al., 2020;
Larsen et al., 2020; Michelen et al., 2020; Wang et al., 2020) and in
Bangladesh (Ali et al., 2021; Chowdhury et al., 2021), it was found
that fever was the prime symptom, followed by cough. A report from
China showed that four of five COVID-19 confirmed cases were asymp-
tomatic (Day, 2020), and a meta-analysis reported that 93% of the cases
were asymptomatic (Kronbichler et al., 2020), which is comparable to
the results of the present study. However, the study finding of a high
prevalence of asymptomatic cases differs from the results of the other
studies conducted in Bangladesh, as those studies found that 11-19%
of the cases were asymptomatic (Ali et al., 2021; Chowdhury et al.,
2021; Mannan et al., 2021). However, all of these studies were hospital-
based, and most of the asymptomatic cases may not have visited health-
care facilities (Gibbons et al., 2014). The Integrated Disease Surveil-
lance Programme (IDSP) of India estimated that 80% of COVID-19 cases
were asymptomatic (Gosh, 2020; Munster et al., 2020). However, most
of the available studies estimated asymptomatic prevalence based on
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small datasets and the findings of other studies conducted in specific set-
tings. It appears that large empirical community-based studies detecting
asymptomatic cases remain limited. The evident prevalence of asymp-
tomatic cases identified in the present study suggests that asymptomatic
cases may be responsible for significant transmission of COVID-19 at the
community level.

As observed in this study, an increasing trend of COVID-19 preva-
lence in June 2020 was also observed in the database of the Gov-
ernment of Bangladesh (Siam et al., 2020) and in other studies in
Bangladesh (Hridoy et al., 2020; Siam MHB et al., 2021). The Govern-
ment of Bangladesh implemented a 66-day nationwide restricted move-
ment policy from March 26 to May 31, 2020 (Siam et al., 2020). The up-
ward trend of COVID-19 prevalence in June indicates that the increased
movement of people in June may have contributed to the increasing
prevalence of COVID-19 cases. This underscores the fact that the en-
forcement of social distancing measures may help control the spread of
SARS-CoV-2 infection in densely populated settings, particularly when
asymptomatic cases are prevalent within the community setting.

This study found similar infection rates among males and females,
which is in agreement with the World Health Organization age and sex
disaggregation global findings of COVID-19 cases (World Health Orga-
nization, 2020). Furthermore, other studies have noted similar suscep-
tibility in males and females (Jin et al., 2020). However, the database
of the Government of Bangladesh shows a higher prevalence of COVID-
19 among males compared to females (Siam et al., 2020), which might
be linked to the prioritization of males in healthcare-seeking practices
in the Bangladeshi context (Ahmed et al., 2001; Chen et al., 1981;
Najnin et al., 2011). Thus, men might have sought more care from the
government COVID-19 reporting system. In the present study, all mem-
bers of the households were approached to participate. Thus, the dif-
ference between our study findings and the government dataset might
be explained by the prevailing social and contextual gender roles in
Bangladesh.

This study has several limitations. Specimens for testing were col-
lected from selected asymptomatic households instead of selecting all
of the asymptomatic households due to resource and time limitations.
However, this limitation was addressed by presenting the weighted
prevalence of COVID-19 (including symptomatic and asymptomatic
cases). Another limitation is that it was not possible to test a high pro-
portion of asymptomatic individuals due to refusal or the individual not
being present during data collection. Thus, interpretation of the preva-
lence of asymptomatic COVID-19 cases should be considered with cau-
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tion. However, the findings of this study are similar to those of studies
reporting the prevalence of COVID-19 cases in other settings (Day, 2020;
Gosh, 2020; Kronbichler et al., 2020).

Furthermore, this study may also have been subject to the limi-
tation of response bias: participants may have withheld their symp-
toms due to stigma, panic, or fear resulting from the massive dissem-
ination of information through the media (Ahmad and Murad, 2020;
Hasan, 2020). Also, this study presents findings from 2020, and many
COVID-19 studies based on recent findings have already been published
in Bangladesh (Chowdhury et al., 2021; Hridoy et al., 2020; Islam et al.,
2021; Sarkar et al., 2021; Siam MHB et al., 2021). Nevertheless, it ap-
pears that this is the first attempt to estimate the community preva-
lence of COVID-19 from a community-based cross-sectional study, using
a large sample size with a rigorous methodology in a low and middle-
income (LMIC) country, which could be used to guide epidemic control
efforts for COVID-19 and provide scope for future research endeavours.

In conclusion, the estimation of the point prevalence of COVID-19 in
Bangladesh, including the symptomatic and asymptomatic point preva-
lence, provides us with an understanding of COVID-19 transmission
and an insight into the epidemic spread. The substantially high num-
ber of asymptomatic cases suggests that community-level containment
and mitigation measures are required to combat COVID-19. In future
studies, an estimation of the basic reproduction number (R) for symp-
tomatic and asymptomatic COVID-19 will be helpful to understand the
transmission capability of SARS-CoV-2 and help define mitigation and
control measures.

Financial support

This research was supported by the US Agency for International De-
velopment (USAID, GR-01909) and the Bill and Melinda Gates Founda-
tion, Seattle, WA, USA (BMGF, GR-01936).

Conflict of interest
There is no conflict of interest reported by any author.
Acknowledgements

We are grateful to all of the study participants for their valuable time
and input. We are also thankful to Md. Altaf Riaj, Mohammad Ariful Is-
lam, Farhad Hossain Akand, and Md. Khalekuzzaman for their contribu-
tion to the data collection for this study. This study was funded by the
United States Agency for International Development (USAID) and the
Bill and Melinda Gates Foundation (BMGF). icddr,b acknowledges with
gratitude the commitment of USAID and BMGF to its research efforts.
icddr,b is also grateful to the governments of Bangladesh, Canada, Swe-
den, and the United Kingdom for providing core/unrestricted support
to icddr,b.

References

Ahmad AR, Murad HR. The impact of social media on panic during the COVID-19
pandemic in Iraqi Kurdistan: online questionnaire study. J Med Internet Res
2020;22(5):€19556.

Ahmed S, Sobhan F, Islam A. Neonatal morbidity and care-seeking behaviour in rural
Bangladesh. J trop pediatr 2001;47(2):98-105.

Ali MR, Hasan MA, Rahman MS, Billah M, Karmakar S, Shimu AS, Hossain MF,
Maruf MMH, Rahman MS, Saju MSR. Clinical manifestations and socio-demographic
status of COVID-19 patients during the second-wave of pandemic: A Bangladeshi ex-
perience. Journal of infection and public health 2021.

Anderson RM, Heesterbeek H, Klinkenberg D, Hollingsworth TD. How will country-based
mitigation measures influence the course of the COVID-19 epidemic? The Lancet
2020;395(10228):931-4.

Bai Y, Yao L, Wei T, Tian F, Jin D-Y, Chen L, Wang M. Presumed asymp-
tomatic carrier transmission of COVID-19. Jama 2020;323(14):1406-7.
doi:10.1001/jama.2020.2565.

Carlos del Rio M, Malani PN. COVID-19—New Insights on a Rapidly Changing Epidemic.
JAMA network 2020;323(14):1339-40.

Chen LC, Huqg E, d’Souza S. Sex bias in the family allocation of food and health care in
rural Bangladesh. Population and development review 1981:55-70.

98

LJID Regions 1 (2021) 92-99

Chen N, Zhou M, Dong X, Qu J, Gong F, Han Y, Qiu Y, Wang J, Liu Y, Wei Y. Epidemio-
logical and clinical characteristics of 99 cases of 2019 novel coronavirus pneumonia
in Wuhan, China: a descriptive study. The Lancet 2020;395(10223):507-13.

Chowdhury ATMM, Karim MR, Mehedi HH, Shahbaz M, Chowdhury MW, Dan G,
He S. Analysis of the primary presenting symptoms and hematological findings of
COVID-19 patients in Bangladesh. The Journal of Infection in Developing Countries
2021;15(02):214-23.

Cummings MJ, Baldwin MR, Abrams D, Jacobson SD, Meyer BJ, Balough EM, Aaron JG,
Claassen J, Rabbani LE, Hastie J. Epidemiology, clinical course, and outcomes of crit-
ically ill adults with COVID-19 in New York City: a prospective cohort study. The
Lancet 2020;395(10239):1763-70.

Day M. Covid-19: four fifths of cases are asymptomatic, China figures indi-

cate. BMJ 2020;369:m1375 https://doi.org/ Link: https://bit. ly/2Da4y4C.
doi:10.1136/bmj.m1375.

DGHS, (Directorate General of Health Services). Coronavirus COVID-19
Dashboard, 2020 October 8, 2021; 2021 Retrieved October 8 from

http://dashboard.dghs.gov.bd/webportal/pages/covid19.php .

Dhaka North City Corporation.. Location and Area: The wards and area of North
City Corporation. Dhaka North City Corporation; 2019 Retrieved 19 August from
http://www.dncc.gov.bd/site/page/c0b6953f-16d3-405b-85e9-dece13bb98de/ .

Dhaka South City Corporation. Location and Area: The wards and area of South
City Corporation. Dhaka South City Corporation; 2019 Retrieved 19 August from
http://www.dscc.gov.bd/site/page/489c2445-4a6e-4917-9580-0dadd8057dec/ .

Gao Z, Xu Y, Sun C, Wang X, Guo Y, Qiu S, Ma K. A systematic review of asymp-
tomatic infections with COVID-19. Journal of Microbiology, Immunology and Infec-
tion 2020;54(1):12-16.

GARDAWORLD. Bangladesh: First cases of COVID-19 confirmed March 8;
2020 Retrieved 18 October 2020 from https://www.garda.com/crisis24/
news-alerts/320606/bangladesh-first-cases-of-covid-19-confirmed-march-8 .

Gibbons CL, Mangen M-JJ, Plass D, Havelaar AH, Brooke RJ, Kramarz P, Peterson KL,
Stuurman AL, Cassini A, Fevre EM. Measuring underreporting and under-ascertain-
ment in infectious disease datasets: a comparison of methods. BMC public health
2014;14(1):147.

Gosh A. 80% Covid patients in India are asymptomatic, health ministry analysis finds 24
August; 2020 ThePrint. Retrieved 23 September from https://theprint.in/health/
80-covid-patients-in-india-are-asymptomatic-health-ministry-analysis-finds/487761/

Hasan MM, Das R, Rasheduzzaman M, Hussain MH, Muzahid NH, Salauddin A, Rumi MH,
Rashid SM, Siddiki AZ, Mannan A. Global and local mutations in Bangladeshi SARS—
CoV-2 genomes. Virus research 2021;297.

Hasan MT. The panic and the stigma 3rd April 2020; 2020 https://www.
dhakatribune.com/opinion/op-ed/2020/04/03/the-panic-and-the-stigma.

He G, Sun W, Fang P, Huang J, Gamber M, Cai J, Wu J. The clinical feature of silent infec-
tions of novel coronavirus infection (COVID-19) in Wenzhou. J Med Virol 2020(5).

Hridoy A-EE, Naim M, Emon NU, Tipo IH, Alam S, Al Mamun A, Islam MS. Forecasting
COVID-19 Dynamics and Endpoint in Bangladesh: A Data-driven Approach. medRxiv
2020.

Islam A, Sayeed MA, Rahman MK, Ferdous J, Shano S, Choudhury SD, Hassan MM.
Spatiotemporal patterns and trends of community transmission of the pandemic
COVID-19 in South Asia: Bangladesh as a case study. Biosafety and health
2021;3(1):39-49.

Islam SS, Noman ASM. Transmission Dynamics and Contact Tracing Assessment of
COVID-19 in Chattogram, Bangladesh and Potential Risk of Close Contacts at Dif-
ferent Exposure Settings. Bangladesh and Potential Risk of Close Contacts at Different
Exposure Settings 2020.

Jin J-M, Bai P, He W, Wu F, Liu X-F, Han D-M, Liu S, Yang J-K. Gender Differences in
Patients With COVID-19: Focus on Severity and Mortality [Original Research]. Front
public health 2020;8(152). doi:10.3389/fpubh.2020.00152.

Kim G-u, Kim M-J, Ra SH, Lee J, Bae S, Jung J, Kim S-H. Clinical characteristics of
asymptomatic and symptomatic patients with mild COVID-19. Clin Microbiol Infect
2020;26(7) 948.€941-948.€943. doi:10.1016/j.cmi.2020.04.040.

Kronbichler A, Kresse D, Yoon S, Lee KH, Effenberger M, Shin JI. Asymptomatic patients as
a source of COVID-19 infections: A systematic review and meta-analysis. Int J Infect
Dis 2020;98:180-6. doi:10.1016/}.ijid.2020.06.052.

Larsen JR, Martin MR, Martin JD, Kuhn P, Hicks JB. Modeling the onset of symptoms of
COVID-19. Front public health 2020;8:473.

Liang Y, Liang J, Zhou Q, Li X, Lin F, Deng Z, Zhang B, Li L, Wang X, Zhu H. Prevalence
and clinical features of 2019 novel coronavirus disease (COVID-19) in the Fever Clinic
of a teaching hospital in Beijing: a single-center, retrospective study. medRxiv 2020
https://doi.org/. doi:10.1101/2020.02.25.20027763.

Mannan A, Mehedi H, Chy N, Qayum MO, Akter F, Rob M, Biswas P, Hossain S, Ayub MI. A
multi-centre, cross-sectional study on coronavirus disease 2019 in Bangladesh: clinical
epidemiology and short-term outcomes in recovered individuals. New microbes and
new infections 2021;40.

McMichael TM, Currie DW, Clark S, Pogosjans S, Kay M, Schwartz NG, Lewis J, Baer A,
Kawakami V, Lukoff MD. Epidemiology of Covid-19 in a long-term care facility in
King County, Washington. N Engl J Med 2020;382(21):2005-11.

Michelen M, Jones N, Stavropoulou C. In patients of COVID-19, what are the
symptoms and clinical features of mild and moderate cases. Centre for Evi-
dence-Based Medicine https://www. cebm. net/covid-19/in-patients-of-covid-19-
what-are-the-symptoms-and-clinical-features-of-mild-andmoderatecase/accessed;
2020. p. 16.

Munster VJ, Koopmans M, van Doremalen N, van Riel D, de Wit E. A novel coron-
avirus emerging in China—key questions for impact assessment. N Engl J of Med
2020;382(8):692—4 https://doi.org/DOI: 10.1056/NEJMp2000929.



http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0001
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0001
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0001
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0002
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0002
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0002
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0002
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0003
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0003
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0003
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0003
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0003
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0003
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0003
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0003
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0003
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0003
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0003
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0004
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0004
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0004
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0004
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0004
https://doi.org/10.1001/jama.2020.2565
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0006
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0006
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0006
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0007
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0007
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0007
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0007
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0008
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0008
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0008
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0008
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0008
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0008
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0008
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0008
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0008
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0008
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0008
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0009
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0009
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0009
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0009
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0009
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0009
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0009
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0009
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0010
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0010
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0010
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0010
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0010
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0010
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0010
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0010
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0010
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0010
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0010
https://doi.org/10.1136/bmj.m1375
http://dashboard.dghs.gov.bd/webportal/pages/covid19.php
http://www.dncc.gov.bd/site/page/c0b6953f-16d3-405b-85e9-dece13bb98de/
http://www.dscc.gov.bd/site/page/489c2445-4a6e-4917-9580-0dadd8057dec/
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0015
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0015
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0015
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0015
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0015
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0015
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0015
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0015
https://www.garda.com/crisis24/news-alerts/320606/bangladesh-first-cases-of-covid-19-confirmed-march-8
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0017
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0017
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0017
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0017
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0017
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0017
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0017
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0017
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0017
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0017
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0017
https://theprint.in/health/80-covid-patients-in-india-are-asymptomatic-health-ministry-analysis-finds/487761/
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0019
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0019
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0019
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0019
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0019
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0019
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0019
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0019
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0019
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0019
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0019
https://www.dhakatribune.com/opinion/op-ed/2020/04/03/the-panic-and-the-stigma
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0021
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0021
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0021
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0021
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0021
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0021
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0021
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0021
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0022
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0022
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0022
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0022
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0022
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0022
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0022
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0022
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0023
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0023
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0023
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0023
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0023
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0023
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0023
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0023
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0024
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0024
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0024
https://doi.org/10.3389/fpubh.2020.00152
https://doi.org/10.1016/j.cmi.2020.04.040
https://doi.org/10.1016/j.ijid.2020.06.052
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0028
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0028
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0028
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0028
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0028
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0028
https://doi.org/10.1101/2020.02.25.20027763
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0030
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0030
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0030
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0030
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0030
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0030
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0030
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0030
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0030
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0030
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0031
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0031
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0031
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0031
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0031
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0031
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0031
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0031
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0031
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0031
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0031
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0032
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0032
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0032
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0032
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0033
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0033
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0033
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0033
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0033
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0033

A. Nazneen, R. Sultana, M. Rahman et al.

Najnin N, Bennett CM, Luby SP. Inequalities in care-seeking for febrile illness of under-five
children in urban Dhaka, Bangladesh. J Health Popul Nutr 2011;29(5):523.

Paules CI, Marston HD, Fauci AS. Coronavirus Infections—More Than Just the Common
Cold. Jama 2020;323(8):707-8. doi:10.1001/jama.2020.0757.

Rothe C, Schunk M, Sothmann P, Bretzel G, Froeschl G, Wallrauch C, Zimmer T, Thiel V,
Janke C, Guggemos W. Transmission of 2019-nCoV infection from an asymptomatic
contact in Germany. N Engl J Med 2020;382(10):970-1.

Sarkar SK, Ekram KMM, Das PC. Spatial modeling of COVID-19 transmission in
Bangladesh. Spatial Information Research 2021:1-12.

Siam MHB, Hasan MM, Raheem E, rahaman Khan MH, Siddiqee MH, Hossain MS. Insights
into the first wave of the COVID-19 pandemic in Bangladesh: Lessons learned from a
high-risk country. MedRxiv 2020.

Siam MHB, Hasan MM, Tashrif SM, Khan MHR, Raheem E, Hossain MS. Insights into
the first seven-months of COVID-19 pandemic in Bangladesh: lessons learned from a
high-risk country. Heliyon 2021:e07385.

Siam ZS, Arifuzzaman M, Ahmed MS, Khan FA, Rashid MH, Islam MS. Dynamics of
COVID-19 transmission in Dhaka and Chittagong: Two business hubs of Bangladesh.
Clinical epidemiology and global health 2021;10.

29

LJID Regions 1 (2021) 92-99

Spellberg B, Haddix M, Lee R, Butler-Wu S, Holtom P, Yee H, Gounder P. Community
prevalence of SARS-CoV-2 among patients with influenzalike illnesses presenting to
a Los Angeles medical center in March 2020. Jama 2020;323(19):1966-7.

Wang D, Hu B, Hu C, Zhu F, Liu X, Zhang J, Wang B, Xiang H, Cheng Z, Xiong Y. Clini-
cal characteristics of 138 hospitalized patients with 2019 novel coronavirus-infected
pneumonia in Wuhan, China. Jama 2020;323(11):1061-9.

World Health Organization. Gender and COVID-19. World Health Organization; 2020
advocacy brief, 14 May 2020Retrieved 8 November from https://apps.who.int/iris/
bitstream/handle/10665/332080/WHO-2019-nCoV-Advocacy_brief-Gender-2020.1-
eng.pdf?sequence=1&isAllowed=y .

World Health Organization. WHO Coronavirus Disease (COVID-19) Dashboard October 5;
2021 Retrieved October 5 fromhttps://covid19.who.int/.

Yu P, Zhu J, Zhang Z, Han Y. A Familial Cluster of Infection Associated With the
2019 Novel Coronavirus Indicating Possible Person-to-Person Transmission During
the Incubation Period. The Journal of Infectious Diseases 2020;221(11):1757-61.
doi:10.1093/infdis/jiaa077.

Zou L, Ruan F, Huang M, Liang L, Huang H, Hong Z, Yu J, Kang M, Song Y, Xia J. SARS—
CoV-2 viral load in upper respiratory specimens of infected patients. N Engl J Med
2020;382(12):1177-9.


http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0034
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0034
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0034
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0034
https://doi.org/10.1001/jama.2020.0757
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0036
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0036
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0036
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0036
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0036
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0036
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0036
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0036
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0036
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0036
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0036
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0037
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0037
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0037
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0037
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0038
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0038
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0038
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0038
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0038
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0038
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0038
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0039
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0039
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0039
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0039
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0039
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0039
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0039
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0040
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0040
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0040
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0040
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0040
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0040
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0040
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0041
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0041
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0041
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0041
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0041
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0041
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0041
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0041
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0042
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0042
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0042
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0042
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0042
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0042
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0042
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0042
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0042
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0042
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0042
https://apps.who.int/iris/bitstream/handle/10665/332080/WHO-2019-nCoV-Advocacy_brief-Gender-2020.1-eng.pdf?sequence=113isAllowed=y
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0044
https://doi.org/10.1093/infdis/jiaa077
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0046
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0046
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0046
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0046
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0046
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0046
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0046
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0046
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0046
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0046
http://refhub.elsevier.com/S2772-7076(21)00016-3/sbref0046

	Prevalence of COVID-19 in Bangladesh, April to October 2020-a cross-sectional study
	1 Introduction
	2 Methods
	2.1 Study  design and sites
	2.2 Household selection
	2.3 Data collection
	2.4 Symptomatic and asymptomatic household selection for sample (specimen) collection
	2.5 Collection and testing of swab samples
	2.6 Data analysis
	2.7 Ethical considerations

	3 Results
	3.1 Distribution of COVID-19 cases in Bangladesh

	4 Discussion
	Financial support
	Conflict of interest
	Acknowledgements
	References


