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Background: Coronavirus disease 2019 (COVID-19) has spread globally, and the

government of each affected country is publishing the number of deaths every day. This

official figure is an underestimate as it excludes anybody who did not die in a hospital,

who did not test positive, who had a false result, or those who recovered on their own

without a test.

Objective: This study aimed to measure the community level excess mortality using

health and demographic surveillance in a rural area of Bangladesh.

Method: The study was conducted in Matlab, in a rural area of Bangladesh, with a

Health and Demographic Surveillance System (HDSS) covering a population of 239,030

individuals living in 54,823 households in 142 villages. We examined the mortality in

January-April from 2015 to 2020 and compared the mortality in 2020 with the historical

trend of 2015–2019. Between 2015 and 2020, we followed 276,868 people until

migration or death, whichever occurred first. We analyzed mortality using crude mortality

rate ratio (MRR) and adjusted MRR (aMRR) from a Cox proportional hazard model.

Mortality was analyzed according to age, sex, and period.

Results: During follow-up, 3,197 people died. The mortality rate per 1,000 person-years

increased from 10 in 2019 to 12 in 2020. Excess mortality was observed among the

elderly population (aged 65 years and above). The elderly mortality rate per 1,000

person-years increased from 80 in 2019 to 110 in 2020, and the aMRRwas 1.40 (95%CI:

1.19–1.64). Although an increasing tendency in mortality was observed between 2015

and 2019, it was statistically insignificant.

Conclusions: The study reported a 28% increase in excess deaths among the elderly

population during the first months of the pandemic. This all-cause mortality estimation at

the community level will urge policymakers, public health professionals, and researchers

to further investigate the causes of death and the underlying reasons for excess deaths

in the older age-group.
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INTRODUCTION

Coronavirus disease 2019 (COVID-19), caused by severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2) (1), first
emerged inWuhan city of Hubei province in China on December
31, 2020, when Chinese health officials informed the WHO
about a cluster of 41 patients with mysterious pneumonia,
supposedly connected to Huanan Seafood Wholesale Market
(2). The detection time of the first cases varied from country
to country; some counties detected early in the pandemic and
some later. For instance, Bangladesh announced the first cases
on March 8, 2020 (Table 1), and 2 days later on March 11, 2020,
WHO declared COVID-19 as a pandemic (2).

The number of peoplemigrating overseas fromBangladesh for
employment annually is more than 400,000 (15). During the first
months of 2020, more countries were placing lockdowns after
the detection of the first cases of COVID-19 surfaced in each
country. Bangladeshi migrant workers residing in these countries
were compelled to return home to rural Bangladesh due to lack
of income (16, 17). In addition, when Bangladesh announced its
own lockdown on March 22, 2020 (18), after detecting the first
three cases, an increasing number of people were leaving the
capital city (19). Such movement of people opens the window for
the spreading of the virus to more places in the country.

Official numbers of COVID-19 cases and deaths in
Bangladesh are likely to be an underestimate of the real
scenario because this mainly accounts for cases that have tested
positive of coronavirus through laboratory confirmation (20)
and deaths that are recorded in hospitals. What the numbers

TABLE 1 | Timeline of detection of first cases of COVID-19.

Country 2019 2020

December January February March

China (3, 4) 31

United Kingdom (5) 6

Thailand (3, 4) 13

Japan (4) 15

Republic of Korea (South

Korea) (4)

20

United States (3) 20

France (6) 24

Germany (6) 27

India (7) 27

United Arab Emirates (UAE)

(8)

29

Spain (9) 31

Iran (3, 10) 19

Italy (3) 21

Belarus, Lithuania,

Netherlands, New Zealand,

and Nigeria (11)

27

Saudi Arabia (12) 2

South Africa (13) 5

Bangladesh (14) 8

have missed could be cases of deaths and infections before
testing started, and the first cases were confirmed when only six
PCR laboratories were available throughout the country (21).
After the tests were made available, false test results could have
eliminated any real cases and unaccounted for people who did
not step forward for tests fearing isolation and stigma (22) or
those that recovered from taking treatment at home (23). In
addition, it is also difficult to determine the cause of death in
many instances to find out whether the person was COVID-19
positive if they died prior to testing (24).

Weak civil and vital registration statistics (CVRS) for the
great majority of low- and middle-income countries (LMIC)
(25) means that we have remarkably little insight into the
magnitude of the excess mortality associated with the COVID-
19 pandemic. This is in marked contrast to some high-income
countries; for instance, during the first months of pandemic the
United Kingdom published preliminary all-cause mortality data
and COVID-19-related mortality data with a lag of only a few
weeks unlike Bangladesh (26).

Although most countries are submitting daily data on the
number of COVID-19 deaths to the WHO (27), without
comparable all-cause mortality data, and all-cause mortality data
for the equivalent time period over preceding years, it is difficult
to estimate the excess mortality attributable to the pandemic. The
excess mortality, of course, is not restricted to COVID-19 deaths
alone; it also includes the non-COVID-19 deaths that arise from
the loss of adequate care, as health systems become overstretched
coping with COVID-19 cases.

Health and Demographic Surveillance System (HDSS)
conducts surveillance of geographically prescribed populations
for extended periods of time (28). They have, historically,
provided estimates for many LMICs about the underlying birth,
death, and fertility rates in the absence of an effective CVRS
system (28). The Matlab HDSS is the longest running HDSS
which has provided Bangladesh with some of its earliest data
on rates of births and deaths (29). Utilizing these ongoing
surveillance data, we are able to estimate the age and sex
of mortality rates over the past 6 years and thereby to
estimate the excess mortality in 2020 associated with the
COVID-19 pandemic.

MATERIALS AND METHODS

Settings and Population
The Matlab HDSS covers a population of 239,030 individuals
living in 53,823 households in 142 villages in a rural district
of Bangladesh that is situated 60 km south of Dhaka (30).
All households are visited every 3 months to enquire about
marriages, pregnancies, births, migrations, and deaths. Annually
in the Matlab HDSS area, 5,298 babies are born, 1,687 people
died, 2,671 people moved out of Bangladesh, and 1,371 people
returned from abroad (30).

A web-based software application has been designed and
developed for Matlab HDSS. Thirty-one tablets (smartphones)
are connected to the mobile internet through the network
of mobile operators. Traditionally, community health research
workers (CHRWs) visit households every 3 months and record
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FIGURE 1 | Flowchart of the study population.

FIGURE 2 | Number of people returned from abroad between 2015 and 2020.
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health and demographic events using these devices, and data
are stored in the central database server. In the COVID-19
pandemic, to follow the precautionary guidelines in Bangladesh,
CHRWs continued registering birth and death through mobile
phones instead of household visits between March 25, 2020,
and November 9, 2020. During data collection through mobile
phones, CHRWs reached 85% of households in the first contact.
Information of absent households (in the first contact) was
updated in the next round.

Epidemiological and Statistical Methods
We analyzed mortality data in the study area between January
2020 and April 2020 to take into account the transmission of
coronavirus, not only related to the movement of population
from the capital city to rural areas after declaring the first
lockdown on March 22, 2020, in Bangladesh but also the
spread of the virus exacerbated by the migrants returning from
abroad during the first months of the pandemic (January 2020-
April 2020) (24, 31). The mortality rate is compared with the
mortality rates for the period of January 1 and April 30 in the
years from 2015 to 2019. Between 2015 and 2020, we followed
278,290 people until migration or death, whichever occurred first
(Figure 1). We calculated the mortality rate between January and
April as seasonality in mortality was observed in the study area
(30) (Figure 1). Deaths due to COVID-19 vary by age (32) and
sex (33).We presented age-specific and sex-specificmortality and
population size as the denominator. We used Cox proportional
hazard models with age as the underlying timescale to estimate
the aMRR. We included sex (33), period (30), and village (30) as
potential confounders in the adjusted models.

RESULTS

In-Migration
In the Matlab HDSS area between January 2020 and April 2020,
1,008 people returned from abroad, which is 2.39 times (95% CI:
2.29–2.55) higher than in 2019. Moreover, in 2020, in-migration
was very high, which is 3.87 times higher (95% CI: 3.10-4.14) in
January and February compared to March and April (Figure 2).

Mortality
During the follow-up period from January to April from 2015 to
2020, a total of 3,197 people died. In 2020, the number of people
migrating back to Matlab from abroad was 406 in January, 375
in February, 207 in March, and 17 in April. From 2015 to 2019,
the crude mortality rates (CMRs) per 1,000 person-years were
7.37 (95% CI: 6.75–8.05), 7.63 (95% CI: 7.01–8.31), 7.81 (95%
CI: 7.18–8.50), 8.98 (95% CI: 8.29–9.73), and 9.70 (95% CI: 8.99–
10.48), respectively. In 2020, the CMR was 11.61 (95% CI: 10.51–
12.82) (Table 2). Figure 3 shows the age by year mortality rates.
Between 2015 and 2019, there is little evidence of substantial year-
to-year variation in the mortality rate in any age-group. In 2020,
themortality rate in the 65+ age-group (older adults) is markedly
higher than in the previous 5 years.

The mortality rate in older adults per 1,000 person-years
increased from 80 in 2019 to 110 in 2020, and the aMRR was
1.39 (95% CI: 1.17–1.66) among older adults. The aMRR was T
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FIGURE 3 | Mortality per 1,000 person-years according to age and year.

1.38 (95% CI: 1.09–1.75) for men and 1.43 (95% CI: 1.16–1.77)
for women. No significant difference was observed between men
and women in increasing mortality from 2019 to 2020 (p =

0.910). It should be noted that the apparent increasing tendency
in mortality observed in the 65+ age-group between 2015 and
2019 was not statistically significant (Table 1).

DISCUSSION

Main Findings
Compared to the five previous years, there is a clear, statistically
significant difference in the mortality rate in the 65+ age-group
during the COVID-19 period in Matlab. This result is strong
indication of a pandemic effect. No such difference was observed
in any of the younger age-groups. The age by mortality effect is
consistent with the global data on excess mortality that shows the
highest mortality risk in those who are aged 65 years or older
(32, 34, 35).

Interpretation
The COVID-19 pandemic has had a significant negative impact
on mortality rates in older people living in rural Bangladesh. It
is not possible at this stage to determine the cause of death—
although a verbal autopsy process, to be conducted in a few
months, may give some insight into this. However, given the age
effect in the excess mortality, the results strongly indicate either a
direct or an indirect COVID-19 effect. The indirect effect may
be attributable to a decreased likelihood of seeking life-saving
care or a decreased capacity of the health system to manage
non-COVID-19-related healthcare needs (36). For instance, the
prevalence of hypertension is 53% among older age-groups (aged
65 years and above) in Bangladesh (37) and these hypertensive
patients may not have been able to avail regular checkups or
acquire medicines during the pandemic. Moreover, about 50% of
deaths occur in the study area per year (30) due to conditions
of chronic disease like heart disease and stroke. The pandemic
situation may be responsible for deaths among such patients by
preventing them from traveling the distance to a hospital that
could provide them the immediate intensive care services that
they required.

Strength and Weakness
We analyzed mortality from January to April, 2015–2020,
which reduced any seasonality bias (30). Mortality rates were
calculated using person-time techniques (38) that remain
the basic epidemiological approach to estimating mortality,
yet one of them is frequently missed in the calculation of
mortality (39).

The data were only collected from one rural area, which
may not reflect the situation in all rural Bangladesh. Indeed,
Matlab appears to have better health outcomes than other rural
areas of Bangladesh, and this may indicate that excess mortality
rates would be worse elsewhere. The relatively short period of
observation was to ensure the timely reporting of data.

We cited a number of news media-released reports as there
was no detailed timeline information on these events during the
first months of the pandemic.

CONCLUSIONS

Globally, the COVID-19 pandemic impacted the mortality
of the overall population. COVID-19 pandemic attributed 30
deaths per 1,000 among the older age-group in the study area.
We did not determine the deaths related to COVID-19 and
non-COVID-19 causes. A further cause of death analysis will
provide an estimate of excess deaths associated with COVID-19
and non-COVID-19 causes. It is important to examine whether
the excess deaths as a result of access to healthcare and
how the national COVID-19 policy operates on the decisions
and actions of the people. Bangladesh needs to strengthen
the CVRS system and national health statistics to monitor
timely morbidity and mortality, especially in an epidemic or
pandemic situation. Bangladesh should strive to strengthen
its health systems by providing additional resources to make
healthcare services more accessible to its residents irrespective of
geographical locations.
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