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Background:

Bangladesh, a nation with a population of about 170 million people, is presently
undergoing a fast epidemiological transformation. In the last two decades,
under-five mortality has dropped substantially, from 97 per 1,000 live births in
1998 [1] to 28 in 2020 [2]. Furthermore, like in other South Asian nations, non-
communicable diseases (NCD) are becoming more important as a cause of
death and poor health as a result of changing diets and other lifestyle variables
connected to an aging population and urbanization [3]. These trends underscore
the need for a consistent and timely source of cause of death (COD) data in
Bangladesh to enable policymakers to spend resources more effectively and
efficiently to enhance public health.

To address this problem, the Government of Bangladesh has launched the Civil
Registration and Vital Statistics (CRVS) project in 2016 to improve birth and
death notification, registration, COD identification, and COD data analysis. To
identify the cause of community death, a procedure named verbal autopsy has
been introduced, and the Directorate General of Health Services (DGHS) has
already done routine surveillance in 13 upazilas between October 2017 and
August 2019, and there has been a journal based on this research [4]. VA is a
technique for determining the COD that involves interviewing the last caregiver
of the decedent and collecting information on the deceased's signs and
symptoms prior to death using a specific, structured set of questions. It is the
only way to get a plausible COD when a physician cannot assign a medically
certified COD. Bangladesh Bureau of Statistics is doing this pilot project to
understand the procedures and analyze the survey data, and if needed in the
future, this VA system can be expanded on a large scale.

The implementation of automated VA in Bangladesh is a major project that has
the potential to give policymakers important information about community
COD, allowing them to make better decisions. The value of automated VA as a
routine source of policy-relevant information on levels and trends of causes of
mortality in rural Bangladesh is examined in this article. First, we use a
stepwise plausibility analysis and software tool created by the University of
Melbourne to analyze the plausibility of the outcomes of over 310 VAs gathered



in the research locations. We then utilize this new data to better identify the
primary causes of community fatalities in 50 PSUs across Bangladesh, so that
policy and practice may be better informed.

Methods:

Sample:

Improved death registration and automated VA have been implemented in 40
zilas of 8 divisions of Bangladesh following a test in 50 randomly chosen PSUs
for 2012 PSUs as used in the MSVSB Project. The data collection was
undertaken in June 2021 and there were altogether 310 deaths as recorded by
the collectors.

Death Identification and VA Data Collection:

During their regular household visits, local female registrars were trained and
given the responsibility of identifying and reporting deaths in the community.
After confirming the death, the local registrar along with a collector scheduled a
meeting with the family to perform a VA interview, allowing for a suitable
morning time of one to three months, but no more than one year after the death.
The collectors were trained how to choose the best response and perform the
VA interview on a tablet computer. Using the mobile network, completed
interview forms were then submitted to the Open Data Kit (ODK) Central
server.

VA Instrument, Data Management and Assigning Causes of
Death:

Since the VA instrument of DGHS was dependent on a 17 digit VA id, and the
VA id the government death registration number, some changes have been
made in generating the 17 digit VA id with our PSU information to suit the need
for the current purpose of VA.



The causes of deaths were analyzed by the Smart VA Analyze Application 2.1.0
[5]. Based on the Tariff 2.0 diagnostic technique, this program assigns the most
likely COD from a target causes a list of 33 adult deaths, 22 child deaths, and 6
newborn deaths [6, 7]. Tariff 2.0 generates two major outputs: a COD
prediction file for each person and a VA population cause-specific mortality
fraction (CSMF) file. Deaths with insufficient information for Smart VA
Analyze to accurately predict a COD are assigned an “undetermined” COD in
the individual prediction file. Undetermined CODs are redistributed among all
other stated VA CODs at the population level (represented by the CSMF). The
procedures are detailed elsewhere.

Analysis Plan/VA COD Plausibility Analysis:

To examine the plausibility of the VA data, the analyzed VA data were
analyzed deeply into the VIPER (Verbal Autopsy Interpretation, Performance,
and Evaluation Resource) tool again after smart VA analysis [8]. This tool and
its accompanying guidelines, follow four steps to assist with interpreting VA
data which investigate the (i). characteristics of the VA population, (ii). the
completeness of VA death reporting using the empirical completeness method,
(iii). the plausibility of the age-sex distribution of VA death, and (iv). the
plausibility of the cause-specific mortality fractions (CSMF) from VA.

Ethical Considerations:

The family of the dead individual gave informed verbal consent, and the
Bangladesh Bureau of Statistics, Statistics and Information Division under the
Ministry of Planning authorized this consent method for the VA interview in
Bangladesh. Participation was completely optional, and participants had the
option to decline or withdraw at any point during the data collecting process.

Only one family declined the interview, which was always held in a private
location. The full data set was maintained in a safe and private manner. As
needed, emotional assistance was provided to informants. Participants were not
put in any danger, and they were not compensated for participating in this study.



Results:

Bangladesh

Proportion of deaths
(GBD Estimates)

Adult 283 92% 85%
Child 11 4% 7%
Neonate 12 4% 8%

Total 309 100% 100%
Table 1: Age wise category of VA

Age Category Number of VA Proportion of VA

Out of 309 VA cases, there were 283 (92%) adult cases, 11 (4%) child cases,
and 12 (4%) neonate cases in this survey (Table 1) and there were 173 (56%)
males and 136 (44%) females.

Age-Sex Distribution of Deaths:

Age-sex distribution of death - VA
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Fig. 1: Age-sex distribution of death

The age-sex distribution of the VA deaths is shown in Fig 1. Above the age of
40, the group of 80 years+ has the highest death rate with 23.7% male cases and
19.9% female cases, after that 60-64 age group has the second-highest death
cases with 11.6% of male cases and 13.2% of female cases. And in below age
40, early neonates have a higher death rate with 2.3% male cases and 2.9%
female cases.



Discussions:

Leading causes of adult death - Top 15 VA
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Flg 2: Top 15 causes of adult death

According to the research (fig. 2), the top 15 causes of death are stroke (27.5%),
ischemic heart disease (17.3%), chronic respiratory (14.4%), falls (6.6%),
diabetes (3.8%), pneumonia (3.3%), cirrhosis (3.1%), other non-communicable
diseases (2.6%), esophageal cancer (2.2%), chronic kidney disease (2.1%),
suicide (1.8%), lung cancer (1.7%), cervical cancer (1.5%), road traffic (1.5%),
diarrhea/dysentery (1.3%). From the data, it has been seen that majority
community deaths are caused by non-communicable diseases (NCD).

But here Pneumonia has been identified as the sixth leading cause of death for
both male and female adults. Since the survey and analysis have been done
among the deaths that occurred between January 2020 and December 2020,
pneumonia can be regarded as a representation of Covid-19 death, and its
prevalence is 3.3% among the total VA cases.



Leading causes of adult male death - Top 15 VA
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Fig. 3: Top 15 causes of adult male death

The top 15 causes of death in adult males according to VA are shown in Fig 3.
And the leading cause of adult male death is stroke with 24.1%. The second
cause is ischemic heart disease with 18.3% and third cause is chronic
respiratory illness with 17.1% of cases respectively.

Leading causes of adult female death - Top 15 VA
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Fig. 4: Top 15 causes of adult female death

Pneumonia

The top 15 causes of death in adult females according to VA are shown in Fig 4.
And the leading cause of adult female death is also stroke with 31.5%. The
second cause is ischemic heart disease with 15.7% and third cause is chronic
respiratory illness with 10.7% of cases respectively.
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Fig. 5: Top causes of child death

After analyzing the CSMF (Cause Specific Mortality Fraction), the top causes

of death in child according to VA are shown in Fig 5. And the leading cause of
child death is childhood cancer. The second cause is drowning and third is

pneumonia.



Neonate CSMF
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Fig. 6: Top causes of neonate death

After analyzing the CSMF (Cause Specific Mortality Fraction), the top causes
of death in neonates according to VA are shown in Fig. 6. And the leading
cause of neonate death is also preterm delivery. The second cause is neonatal
pneumonia and the third is birth asphyxia.

COD by broad disease grouping — VA
VA
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Fig. 7: COD by broad disease grouping
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It is seen from fig. 7 in broad disease grouping that group | contains 12% of
cases, group Il contains 75% cases and group 111 contains 13% cases where
group | resembles communicable diseases, group Il resembles non-
communicable diseases and group Ill resembles injuries or external causes. The
majority of the deaths in the community are due to non-communicable diseases.

Conclusions:

This pilot project for VA from Bangladesh Bureau of Statistics clearly shows
that VA can be an ideal method for quick analysis and interpretation of cause of
death data from community level. It also helps in label the cause of death data
with ICD coding which is international standard. Since Bangladesh lacks a well-
established system for obtaining reliable COD mortality statistics, VA will be
crucial in obtaining trustworthy information on the health status of the rural
people.

Therefore, automated VA approaches like SmartVVA are possible in Bangladesh
and should be quickly scaled up inside the CRVS system to enable routine use
to establish the primary causes of community mortality in different regions of
the nation.
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