2020 Asia—Pacific Statistics Week
A decade of action for the 2030 Agenda: Statistics that leaves no one and nowhere behind
15-19 JUNE 2020 | Bangkok, Thailand

Evaluation of Civil Registration and Vital Statistics (CRVS) System in
the Maldives — Mortality Cause Specific Approach

Sofoora Kawsar Usman?; Sheena Moosa (PhD)?;

1 Ministry of Health, Maldives
2 Maldives National University

Abstract

Background: The coverage of the CRVS is quite high, causes of death registered in the system are
unreliable. An assessment of vital registration systems of 148 countries conducted in 2015 by
Mikkelsen et al, showed low performance (VSPI 48.3 for 2010-2012) of the death registration system
in Maldives, suggesting the need for improvement. We aim to evaluate the performance of the CRVS
system in Maldives from 2009 - 2018, with regard to mortality levels and patterns, quality of cause
of death data, and completeness of death registration in order to identify areas for improvement.

Methods: Information on cause of death were transcribed from the Maldives CRVS system for the
period 2009-2018 and GBD study for population estimates. The performance of the CRVS system
was assessed using ANCONDA. The methods explored the life expectancy of the population and
quality Vital Statistics Performance Index (VSPI-Q). ANACONDA is developed based on the composite
metric developed by Phillips et al. 2014 and calculates five dimensions which include: quality of
cause of death reporting, quality of age and sex reporting, internal consistency, completeness of
death reporting and level of cause-specific detail.

Results: The completeness of death notification was higher than 95% in the period 2009-2018 and
life expectancy was higher than what was reported in the national figures. The CRVS system
performed well on most dimensions of the VSPI, however, 50% of all deaths over the period 2009-
2018 assigned to ICD codes were considered as “major garbage codes”. Garbage coding was higher
for men and for older age groups. The percentage of deaths with unspecified age or sex, and the
percentage of deaths with causes of deaths considered impossible in some age—sex combinations
was low but seen in the more recent years. The quality of death data was the weakest area with
highest severity levels.

Conclusion: The results indicated that the CRVS system in Maldives is performing satisfactorily but
needs improvement in evaluation of data quality and cause of death certification. The system allows
for real-time mortality monitoring and has the potential to improve disease burden estimates as well
as other indices. In response to monitoring mortalities as mandated by the Sustainable Development
Goals, a significant and sustained government commitment and investment in strengthening the
vital registration system in Maldives is recommended.
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1. Introduction

Civil registration and vital statistics (CRVS) systems, plays an important role in generating data for
good governance, health outcomes and monitoring of sustainable development goals (SDGs).
However, most low-and middle-income countries still have underdeveloped CRVS systems. ! The
CRVS system in the Maldives developed over 50 years (appendix 1). Maldives comprises of 344,023
people living in 187 islands. 2 The geography of the Maldives presents difficulty in timely exchange of
information and pose problems for real-time analysis. 3

As early as 1960s, births and deaths have been reported to the Ministry of Health (MoH) through a
system of registration. This system was not properly enforced until birth and death registration law
which was enacted in 1992. 4 This drastically improved birth and death reporting since a dead body
cannot be buried in the Maldives without completing the Death Certificate (locally name: “Maru
Saabithu Kuri kamuge Liyun”), and death must be certified by a doctor or medical practitioner. From
2003, a triplicate-copy system of reporting births and deaths through birth form and death
certificate has been operational: the original copy for the parent or guardian; second copy for the
island administrations; and the third copy for the Department to National Registration (DNR), which
is used to input data in the CRVS database and coded by MoH. 3

Since CRVS systems are the single most important source to acquire information on the causes of
death as reported on the death certificate®, it is important to assess the completeness and quality of
vital statistics (VS) data. ® This paper reports the evaluation of the performance of Maldivian CRVS
systems in terms of completeness, quality and internal consistency of Maldives mortality registry
from 2009 — 2018.

2. Methodology
This is an ecological study, where we collected all the registered deaths from 2009 to 2018 in the
CRVS system of the Maldives.

Information Sources

To estimate performance, we used two datasets: population estimates of Maldives from Global
Burden of Diseases (GBD) group’ and ICD coded deaths from the CRVS system for 2009 to 2018.
Ethical approval was obtained from the National Health Research Council in Maldives to use the
CRVS data.

To estimate the quality and internal consistency indicators, we used the entire mortality registry for
the 2009 - 2018. Death certificates includes socio-demographic information (e.g., age, gender) and
cause of death certified by a doctor. In case of Maldives, the death certificate is the only document
used for death registration and also for cause of death. The MoH uses the information to determine
the underlying causes of death (CoD) and code them using International Classification of Diseases
and related Health problems -10™" revision (ICD-10). 8
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Evaluation Methods

ANACONDA

This paper uses Analyses of Causes of National Death for Action (ANACONDA) °, developed by the
Bloomberg Philanthropies Data for Health innovation program for analyses of the quality of
mortality and Cause of Death Data. ANACONDA is an electronic tool that assesses the accuracy and
completeness of mortality, cause of death data and computes Vital Statistics Performance Index
(VSPI-Q), a composite of five dimensions of VS strength, each assessed by a separate empirical
indicator. 1° The VSPI(Q) is an overall summary index of the quality of the mortality input data. It
combines the following five components of data quality into one measure:

1) completeness of death registration

2) amount and type of ‘garbage’ codes used to record the cause of death, including any non-
ICD codes

3) the degree of cause-specific detail included in the input data

4) the frequency of biologically implausible causes of death in the dataset

5) the fraction of deaths for which neither the age nor the sex was recorded

Business Process Mapping

To understand the CRVS system of Maldives, we mapped the system using business process
mapping. The mapping used the ten milestone approach?? that helped to understand the
bottlenecks, flaws in bureaucracies and time-lags from the onset of a death to registration, coding,
data analysis and dissemination. This was then shared and validated through different stakeholders
in MoH and DNR.
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3. Results

ANACONDA Results

The summary scores for VSPI(Q) over the years had varied over the period 2009-2018, with notable
improvement from 2009-2010 to 2011-2012 (51.4% to 56.7%). The summary score of VSPI fell over

the period the years 2013-2016 (55.8% in 2013-2014 to 51.2% in 2015-2016), but improved again in
the period 2017-2018 to 50.9%. Hence, overall, VSPI(Q) has varied between low and medium during
this period.

Table 1: VSPI (Q) component scores over the period 2009-2018

Component 2009 - 2011- 2013- 2015- 2017-
2010 2012 2014 2016 2018
Quality of age and sex reporting 100 100 100 100 100
Quality of cause of death reporting 58.7 63.1 63.8 58.7 63.8
Biologically plausible cause of death 100 100 100 99.1 100
Level of cause specific detail available 81.5 81.5 81.0 79.4 82
Completeness of death reporting 95.4 97.5 97.2 97.9 97.2

Completeness of death reporting and quality of age and sex reporting

Death reporting improved with a score of 95 to 97 over the period 2009-2018 (Table 1). However,
the completeness of death reporting was higher for females 94.2% compared to 92.4% for male in
2010, but this improved in 2013-2014 (95.2% female and 94.2% male) and further to 98% female
and 95.1% males in period 2017-2018. As seen from Table-1 the quality of age and sex reporting
consistently 100 over the 10 years.

Quiality of cause of death reporting

Over the period 2009-2018 the scores of quality of cause of death varied between 58 and 63. The
component values do not show a trend pattern but scored lower in the period 2015-2016. Usable
codes improved over the period from 37.3% in 2009-2010 to 42.4 in 2013-2014 to 43.5% in 2017-
2018. The low quality of CoD reporting is attributed the high proportion of garbage codes. Only a
small reduction is seen in the extent of garbage codes in CoD during the period 2011-2014 but
increase over the recent periods (Table 2). Furthermore, garbage codes of “very high severity (level
1)” increased from 43.3% in 2009-2010 to 49.8% in 2017-2018. The garbage codes were more
common in the 70 and over age group and among men over the whole period 2009-2018. The
percentage of deaths with unspecified age or sex, and the percentage of deaths with causes of
deaths considered impossible in some age—sex combinations was low but is observed in the more
recent years.

When the garbage codes are redistributed to the GBD groups, about 50% were observed to be in the
GBD group 2 (55.1% in 2009-2010 and 47.3% in 2017-2018).
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Table 2: Major GBD groups and garbage codes over the period 2009-2018

specified causes with limited impact

Major GBD groups and garbage codes 20009 - 2011- 2013- 2015- 2017-
2010 2012 2014 2016 2018
Group 1: Communicable diseases 6.7 5.3 3.7 4.5 4.8
Group 2: Non-communicable diseases 27.8 33.2 34.4 29 35.7
Group 3: External causes 3.3 3.6 4.3 3.8 3.2
Garbage codes including insufficiently 62.2 57.9 57.6 62.7 56.3

On the component of biologically plausible cause of death VSPI scored 100 over the period 2009-

2018.
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Level of cause specific details

Level of cause specific details mirrors the pattern of the quality of death reporting with a score of
about 81, and a small drop in the period 2015-2016 to 79.4 (Table 1). The results show the change in
the top 10 leading causes of death over the ten year (2009-2018) is not significant, with majority of
the codes belonging to GBD group 2 (Table 3). However, it is noteworthy that septicaemia,
unspecified, had continued to be among the top 10 cause of death over the 10-year period.

Table 3: Top 10 Causes of Death the period 2009-2010 and 2017-18

Leading ICD causes for Males 2017- 2018 Leading ICD causes for Females 2017 - 2018

%of | ICD
Name of category # cause | codes Name of category

Chronic obstructive
pulmonary disease,
unspecified

Acute myocardial

7 | 121. . . -
>7 d infarction, unspecified

Acute myocardial
infarction, unspecified
Chronic obstructive Stroke, not specified
8 2.8 | J44.9 pulmonary disease, 8 2.2 | 164.- as haemorrhage or
unspecified infarction
9 59 1259 Chronlc |schaen?|f: heart 9 51 | 118.9 PneumF)rua,
disease, unspecified unspecified
10 19 | 251 Ajcherosclerotlc heart 10 17 | 251 A‘therosclerotlc heart
disease disease
Leading ICD causes for Males 2009 - 2010 Leading ICD causes for Females 2009 - 2010
% of ICD % of ICD
# cause | codes Name of category # cause | codes Name of category

Termination of
2 7.6 | P96.4 pregnancy, fetus and
newborn

N
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Termination of
4 4.2 | P96.4 pregnancy, fetus and
newborn
Acute mvocardial Chronic obstructive
5 3911219 . . ¥ - 5 5.1 |J44.9 pulmonary disease,
infarction, unspecified .
unspecified
Stroke, not specified as
6| 25164~ | haemorrhage or 6| 26|pos. | Fetaldeathof
. . unspecified cause
infarction
Chronic obstructive Stroke, not specified
7 2.51J44.9 pulmonary disease, 7 2.3 | 164.- as haemorrhage or
unspecified infarction
3 5 | pos.- Fetal d(f.éth of
unspecified cause
Fetus and newborn
. . affected by other
o| 18|59 |Chronicischemicheart | g 2 | POL1.8 | maternal
disease, unspecified L
complications of
pregnancy
10 1.6 | A41.9 Septicemia, unspecified

The results show that priority areas for improving data quality remained more or less the same

around 62% for cause of death reporting and 36% for the level of cause of specific details.



2020 Asia—Pacific Statistics Week
A decade of action for the 2030 Agenda: Statistics that leaves no one and nowhere behind
15-19 JUNE 2020 | Bangkok, Thailand

Business process mapping

Business process mapping indicated time lags; duplication of effort resulting in wastage and
inefficiency and inadequate standard of procedures for data access. It can be seen from Figure 1
(described in appendix

. . ) Figure 1: Business process map of Maldives CRVS system
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4, Discussion, Conclusion and Recommendations:

It is well recognized that a well-functioning CRVS systems and investment to strengthening it is not
only vital for individuals and societies, but also a development imperative that is critical for national
health. 13 The functions of CRVS system in the Maldives, as in many other countries, is handled by
multiple parties introducing an inherent risk of fragmentation that requires each party to play an
important role to improve its functioning. Experiences from other countries show that no single
agency can be expected to tackle the weaknesses of CRVS system. ¥ The CRVS system in the
Maldives has the opportunity for real-time mortality monitoring, if each party today plays its part in
coordination with others, bringing new technology to transfer death certificates. Taken together,
addressing bottlenecks identified, awareness-creation, and coalition-building efforts would bring an
acceleration of momentum and digitization of CRVS. With the technological advancements in the
country, there is potential for the Maldives to implement CRVS system on an online platform and
needs to be considered as policy. *°

Similar to what is reported in global studies?®®, there is little improvement in the VSPI(Q) over the
period from 2009-2018 in the Maldives. A major concern is the garbage codes with more than half of
these codes being categorized as very high severity codes (or about one-quarter of all deaths). The
leading cause packages of very high severity include cardiac arrest and shock and deaths with an
impossible cause. There are a handful of ICD codes that contribute to much of the garbage codes,
these include cardiac arrest, unspecified, essential (primary) hypertension, other ill-defined and
unspecified causes of mortality and septicaemia, unspecified, and respiratory arrest. This makes the
overall quality of the data low and little use to policy makers.

Medical certification of cause of death (MCCOD) assessments?’, in the Maldives has shown that in
addition to illegible hand-writing, other guidelines of death certification were also of low quality. 8
This observation raises questions about whether the current practices to equip doctors with skills for
MCCOD. Improving the quality of MCCOD solely rest within the mandate of the MoH in the Maldives
and flows downstream to the health care providers. Since the CoD certification is by a medical
doctor in the Maldives, there is a unique opportunity to improve the quality of CoD data. This can be
achieved through training of doctors in standard death certification practices, which has been
proven to reduce the errors,'® and supplemented with strategies that can ascertain sustained
commitment including local committees at hospital level to oversee VS activities. *°

The findings indicate the efforts to improve the quality of VS has not been sustained over the 10
years. The results indicate the need for annual assessments to monitor the VS and understand the
status of the current system,? and feedback to all the parties involved in the CRVS is critical for
sustained improvement. A significant and sustained government commitment and investment in
strengthening the CRVS in Maldives is recommended in response to monitoring mortalities as
mandated by the SDGs.?! With the expanded use of technology in civil service institutions and near
universal death certification by doctors, Maldives has a unique opportunity to bring quick
enhancements in the quality of CRVS.
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Appendices
Appendix 1: CRVS of Maldives in past 50 years

Box 1: Major milestones in civil registration and vital statistics (CRVS) of Maldives throughout the past 50 years

¢ Births and deaths have been reported to Ministry of Health. A compiled list of all births and deaths were sent mainly
by Male' Municipality and the atoll and island offices.

¢ Civil Registration law was enacted which mandated that all births and deaths of Maldivians (in Maldives or abroad)
needs to be reported and registered. The act also mandated Ministry of Health to formulate and implement
regulations to operationalize this process. Under this act Ministry of Health was also mandated to record births and
deaths including vital statistics and death coding. y

¢ Microsoft Access database was established and birth and death data began to be entered into this system. Prior to
this, reported birth and death data was entered to Microsoft Excel and later in to software known as "PC Edit" which

was only used for a year. Cause of death classification was initiated based on ICD-10 classification system. y

*An online VRS module was incorporated into the eGov system by National Centre for Information Technology (NCIT) in
collaboration with MOH and birth and death data began to be entered in to this system. Meanwhile, two dedicated,
trained staff was allocated for coding of cause of deaths, and they were based in the Ministry of Health (then known
as Ministry of health and Family) v

~
¢ Established an Online Birth and Death system

v
N
e Under the decentralization act, local councils were mandated to keep a record of the birth and death registration at
atoll and island level. Introduction of triplicate copying of reporting birth and deaths in Maldives.
v
N
e Under a written policy direction from the president office, all data entry and coding process of birth and deaths were
moved to Department of National Registration
v
N
e Two death coding staff were transferred from Department of National Registration to Ministry of Health so that
coding support could be provided to these staff from the health team.
v
N
* VRS regulation was gazette which gave specific directions on the reporting mechanism in place
v
N
¢ Development of population module in e-council system with digitization of birth and death form
v
N
e Implementation of digitizated of birth and death form
v
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Appendix 2: Business Process Mapping

The registration of birth/ death is implemented in a well- coordinated manner between different
agencies. Since the system was established in 1999, various improvements have been brought to the
implementation of the registration process. Currently, birth and death forms are filled manually, the
reporting process is known to all key stakeholders.

In the process of death notification, the original copies go to the parent or guardian, second copy is
kept at the health facility, the third copy is sent through island councils or city council to atoll
councils and from atoll councils to Department of National Registration (DNR) to enter it to the
national Vital Registration System/VRS database. This copy is then brought to Ministry of health for
coding purposes and returned when death coding is complete.

Currently the online VRS database is hosted in National Centre for Information Technology (NCIT).
DNR enters birth and death records to VRS system through online portal. Coding staff at Ministry of
Health (MoH) will enter ICD coding to the system. This is done per the WHO’s ICD-10 coding
principles [7]. Every year Ministry of Health request for VRS dataset from DNR. Department of
National Registration will request for a database backup from NCIT as the database is hosted in NCIT.
Since there is no module developed for reporting, it delays the time taken to get the backup
database from NCIT.

When MoH receives the database, the IT staff restores the database and generate the dataset for
what they need. Once the MoH receives the dataset, re-verification process is carried out by the
Vital Statistics team. During this time, completion of coding of deaths will be carried out by MoH.
Thus, the main problem is the death certificate data (un-coded) is that it is stored at NCIT without a
means for reporting/access, then within 2 years, MOH completed the coding process, and then
match and re-enter the ICD code to the dataset at NCIT. Once the changes have been completed,
this dataset is again sent to DNR who will store it in their system.
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