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Estimating mortality using data from civil registration: a cross-

sectional study in India
Mamta Gupta,® Chalapati Rao,® PVYM Lakshmi,2 Shankar Prinja® & Rajesh Kumar?

Objective To analyse the design and operational status of India’s civil registration and vital statistics system and facilitate the system’s
development into an accurate and reliable source of mortality data.

Methods We assessed the national civil registration and vital statistics system’s legal framework, administrative structure and design through
document review. We did a cross-sectional study for the year 2013 at national level and in Punjab state to assess the quality of the system'’s
mortality data through analyses of life tables and investigation of the completeness of death registration and the proportion of deaths
assigned ill-defined causes. We interviewed registrars, medical officers and coders in Punjab state to assess their knowledge and practice.
Findings Although we found the legal framework and system design to be appropriate, data collection was based on complex intersectoral
collaborations at state and local level and the collected data were found to be of poor quality. The registration data were inadequate for a
robust estimate of mortality at national level. A medically certified cause of death was only recorded for 965992 (16.8%) of the 5735082
deaths registered.

Conclusion The data recorded by India’s civil registration and vital statistics system in 2011 were incomplete. If improved, the system
could be used to reliably estimate mortality. We recommend improving political support and intersectoral coordination, capacity building,
computerization and state-level initiatives to ensure that every death is registered and that reliable causes of death are recorded — at least
within an adequate sample of registration units within each state.

Abstracts in G 13, Francais, Pycckuii and Espaiiol at the end of each article.

Introduction

Vital statistics are essential for tracking population dynamics,
assessing health risks and evaluating health programmes.' In
India, a national civil registration and vital statistics system
- hereafter called the vital statistics system - is still under de-
velopment. Estimates of mortality are based on alternate data
sources — e.g. censuses, the sample registration system and
specific projects.” Fragmentary data from such sources have
been used recently to derive national estimates of mortality
by age, sex and cause.”” Inconsistency between estimates has
hampered the evaluation of burdens posed by malaria, human
immunodeficiency virus and road traffic collisions.**

Before the introduction of the Registration of Births and
Deaths Act in 1969, registration was non-uniform across states
in India. The current system is supported by a national agency
- the Office of the Registrar General of India- and registrars at
state and local level.” The accuracy of the system, particularly
in relation to cause of death, is limited."’

In 1964-1965, the Office of the Registrar General intro-
duced the sample registration system - as a separate entity from
the vital statistics system - to measure fertility and mortality
rates at national and state level in both urban and rural areas.
In 2013, the sample registration system covered 7597 primary
registration units with a combined population of 7.52 million."
In urban areas, the Registration of Births and Deaths Act of 1969
requires attending physicians to certify causes of deaths under
the medical certification of cause of death scheme'® - hereafter
called the certification scheme. Although this scheme’s coverage
has gradually expanded over the last four decades, it remains
patchy.? Between 1962 and 1999, causes of rural deaths were
investigated in several surveys implemented by the Office of

the Registrar General in collaboration with state health min-
istries."” In selected primary health centres, paramedical staff
used disease-specific algorithms and a structured questionnaire
on symptoms and signs to assign causes of death. The job of
ascertaining causes of deaths in rural areas was transferred to
the sample registration system in 1999." Since then, the sample
registration system has piloted verbal autopsy procedures and
reported national summaries of causes of death as part of the
Million Deaths Study.'*'® Each year, this system captures barely
0.5% of the estimated deaths in India. The current sample is
sufficiently powered to measure infant mortality reliably but
is inadequate to provide accurate measures of child, maternal
or adult mortality or life expectancy at state or district level.
Given its nationwide coverage, a strengthened vital statis-
tics system could meet the growing needs for detailed, timely
and reliable data on mortality. Therefore, we investigated the
system’s design and functional status to facilitate the system’s de-
velopment into an accurate and reliable source of mortality data.

Methods

We used several sources to assess the design of the vital statistics
system and to analysis of broad characteristics of the system’s
performance at national and subnational level (Box 1).'* The
quality of coverage was assessed in terms of the completeness
of death registration and the quality of the recorded causes of
death.

The completeness of death registration for individuals aged
atleast six years at time of death was estimated by two methods:
(i) using the number of deaths reported to the vital statistics
system'® and the Brass growth balance indirect demographic
technique;® and (ii) applying the sample registration system’s
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Box 1.Sources of data used in the assessment of the civil registration and vital statistics

system, India

- The Registration of Births and Deaths Act, 1969."°

- Model registration rules for Punjab state, 1999."

- Registrar General of India’s report on vital statistics, 2011."

- Population by age and sex for each state from 2011 census."”

- Report on life tables from the sample registration system.”

- Report on medical certification of cause of death."”

- Registration data for Punjab state and districts, 2012.7"*

- Vital statistics of India based on the civil registration system 2008, 2009 and 2010.%-**

state-level mortality rates for 2011'' to the
state populations recorded in the 2011
census, to estimate the total mortality
at national scale (the denominator)."”
The number of deaths registered in the
civil registration system is the numerator.
Dividing the numerator by the denomi-
nator gives the percentage completeness
of death registration. In this way, we
analysed the trend in the completeness
of death registration for the civil registra-
tion system from 1999 to 2011."* State
specific estimates were computed from
life tables”” based on the 2011 census
population and the 2011 vital statistics
system reported deaths, without any
adjustments for incomplete death reg-
istration. The quality of the medically
certified causes of death was considered
to be good if the proportion of underly-
ing causes assigned codes representing
only symptoms, signs and ill-defined
conditions was less than 10%.”*

The vital statistics system’s function-
al aspects were assessed in three districts
of Punjab state, where the health sector is
responsible for the system’s implementa-
tion. For the year 2012, the districts of
Fatehgarh Sahib, Bathinda and Amritsar
were selected to represent three levels
of completeness of death registration:
less than 80%, 80-90% and more than
90%, respectively.”’ Information on
the infrastructure was collected from a
stratified random sample of 21 primary
registration units that, together, covered
primary, secondary and tertiary health
facilities in both urban and rural settings.
In each registration unit, a preliminary
questionnaire was used to record infor-
mation on registration operations. The
target sample size for the evaluation of
the completeness and accuracy of the
recorded data — i.e. 300 records each for
births, deaths and causes of death — was
based on the expectation that, within a
10% margin of error at a 95% level of
confidence, 70% of the records would

be accurate and complete. A sample of
15 birth and death reports for 2013 was
randomly selected from each of the 21
study registration units before the cor-
responding entries in the other relevant
registers and reports were scrutinized. In
addition, 80 certification scheme forms
from each district hospital in the study
area and 100 from the teaching hospital
in the study area were evaluated.

Documents were evaluated for the
completeness, accuracy and consistency
of the recorded information across indi-
vidual reports, registers and monthly re-
turns. A record of a live birth or stillbirth
was only considered complete if it noted
the maternal age, date and place of birth,
sex, parity, birth weight and address of
the mother. A death record was only
considered complete if it noted the date,
place and cause of death and the type of
medical attention.

We did semi-structured interviews
with seven registrars, four medical of-
ficers and four medical staff who did
coding, to evaluate their knowledge of,
attitudes towards, and practices within
the vital statistics system.

Results
Administrative aspects

The Registration of Births and Deaths
Act of 1969 mandates compulsory reg-
istration, provides definitions of vital
events and key terms and recommends
registration formats and processes for
statistical compilation. At state level,
model registration rules elaborate on
the operational aspects. In general, the
head of the affected household and/or
the village headman is responsible for
notification of births and deaths in the
community whereas the attendant physi-
cians are responsible for notification of
such events when they occur in health
facilities. However, the Act mentions
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several additional notifiers — e.g. com-
munity health staff and local police - who
may be among the first people to observe
a death. The dead person’s usual place of
residence — as well as the place of birth or
death - should be noted. There are fines
for non-compliance.'®"

While the legal framework is com-
prehensive, it permits the registration of
death after cremation or burial, fails to
call for periodic standardized inspections
of the primary registration units, and
fails to provide adequate detail on data
standards - particularly in terms of the
registration of causes of death.'*"”

India’s vital statistics system follows
a model of decentralization with multi-
ple-level administration.”” Although the
system is led by the Office of the Registrar
General, each state has an independent
structure led by a nominated state regis-
trar from India’s administrative or health
sectors or the Statistics Office. Within
each state, registration is delegated to
local government units from different
sectors (Table 1). Only Punjab (Fig. 1)
and eight other states have a single sec-
tor that holds responsibility for the vital
statistics system at both state and local
level. Funding for some of the vital statis-
tics system’s components — e.g. training,
stationery, computers and photocopiers
- is provided by the State Directorate
of Census Operations. The latter is a
subordinate office of the Office of the
Registrar General that does not have
any operational role in the vital statistics
system. The complexity of the system’s
organizational structure underscores the
need for close intersectoral collaboration.

In 2001, the Office of the Registrar
General issued separate instructions
from the Registration of Births and
Deaths Act and the sample registration
system, on the compilation of vital statis-
tics and called for detailed tabulations of
deaths by age and sex from each state.”
Guidelines and formats for the standard-
ized coding and compilation of data on
causes of death have also been issued as
part of the certification scheme.’’

Technical perspectives

Notifications for live births, stillbirths,
deaths and causes of death conform to
international standards.’” Medically cer-
tified causes of death are coded accord-
ing to the International Classification of
Diseases, tenth revision (ICD-10).’*** In
practice, there are several areas in which
data completeness or quality could
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" With the administrative sector in a secondary role, supporting the health sector.
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be improved. For 2-5% of registered
deaths, for example, sex and/or age is not
recorded.'” In India, the oldest age group
considered in the summary statistics on
deaths is older than 70 years whereas
international standards require it to be
older than 85 years.”” Although place of
death is usually recorded, place of usual
residence is often missing.”***

The data from Punjab revealed that,
although rural health centres generally
appeared to be adequately staffed for
registration, less than 50% of the statis-
tical staft positions available within the
state’s health sector were filled. Most (3/4)
of the hospitals we investigated had no
staff designated for the ICD-10 coding
of causes of death. Most of the local reg-
istrars we interviewed had an inadequate
understanding about the filling of forms,
the registration of stillbirths and the pro-
cessing of delayed registrations. Fifteen
(71%) of the 21 study registration units
had never received a visit by a district
or state official who wished to assess the
quality of their registration data. The
field personnel we interviewed generally
believed that the training programmes
associated with the vital statistics system
were too theoretical and lacked practical
field-based exercises. Many of the nurses
and pharmacists trained in coding causes
of death had subsequently found them-
selves to be uninvolved in such coding.

Data quality

Close to six million deaths - i.e. more
than two-thirds of the 8 503 372 deaths
estimated to occur annually’® - were
registered in India’s vital statistics system
during 2011. Table 1 presents summary
mortality indicators for India’s major
states. The operational functionality of
the system is indicated by the high levels
of reporting coverage across India. The
detailed data needed for the construction
of life tables were available for two-thirds
of the states.

The mortality estimates indicated a
gradual improvement in the complete-
ness of death registration between 1999
and 2011 (Fig. 2) - but these were fairly
crude as they took no account of the
variations arising from sample distribu-
tion, sampling error or sex or age dif-
ferentials. Estimates of life expectancy
based on the vital statistics system were
sometimes implausibly high - and often
much higher than the estimates based on
the sample registration system — probably
because of the relative incompleteness
of the data in the vital statistics system.
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Fig. 1. Organizational flowchart of the civil registration and vital statistics system to report deaths in Punjab, India, 2013
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The results of the district-level analy-
sis from Punjab showed that (Table 2) in-
dicate disproportionately high numbers
of registered deaths in Amritsar, Farid-
kot, Jalandhar and Ludhiana, probably
because of the preferential utilization of
tertiary care in these cities by people from

the surrounding districts. The death-
related data in the vital statistics system
were sufficiently complete to allow esti-
mates of the age- and sex-specificlevels of
mortality even at district level (Table 2).
However, there were more registered
deaths among men than women and

Fig. 2. The completeness of death registration, India, 1999-2011
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Notes: Completeness was calculated as the percentage of the estimated number of deaths occurring in
each year. This number was estimated using data recorded by the sample registration system.
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there were problems with the quality of
the registration documents. For example,
the data for most stillbirths and almost
half of the live births were recorded
incompletely (Fig. 3). The recorded in-
formation for key variables was found
accurate in 95% (285/300) of the birth
register’s forms and in 83% (249/300) of
the death register’s forms. For neonatal
and infant deaths, it was rare to record
age at death in terms of months, days
and hours. On death reports, the columns
for recording information on specific
factors - e.g. pregnancy, smoking and
alcohol use — were usually left empty.
Even if such information was recorded on
a death form, there was no space for it on
the corresponding death register. Death
registers only captured the legal variables
required for the issuance of death certifi-
cates. Of the certification scheme forms
that we evaluated, over half (163/300)
recorded an ill-defined condition - e.g.
heart failure or cardiopulmonary arrest -
as the underlying cause of death.

A medically certified cause was
recorded for just 965992 (16.8%) of
the 5735082 deaths registered in 2011
(Table 1). The most recent data available
on causes of death — including the leading

Bull World Health Organ 2016;94:10-21 I doi: http://dx.doi.org/10.2471/BLT.15.153585
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Table 2. Mortality and life expectancy in the districts of Punjab, India, 2012

District Population No. of deaths Estimates for males/females CRVSS completeness, %
(millions) registered by Adult® deaths per 1000  Life expectancy at birth,
s population years®

Amritsar 25 21473 172/124 64/69 94
Bathinda 14 8768 149/90 71/81 65
Barnala 0.6 3862 161/96 70/76 66
Faridkot 0.6 5251 222/140 67/73 66
Fatehgarh Sahib 0.6 3378 140/71 72177 81
Ferozepur 2.0 8346 108/72 74/80 49
Gurdaspur 23 14529 121/77 70/76 81
Hoshiarpur 1.6 11836 174/109 68/75 66
Jalandhar 2.2 19356 199/172 63/69 71
Kapurthala 0.8 4897 129/89 74/84 57
Ludhiana 35 26538 307/221 69/77 45
Mansa 0.8 4960 193/68 69/76 73
Moga 1.0 7028 111/90 70/74 88
Muktsar 0.9 5435 128/125 69/66 70
Patiala 19 13380 74/54 68/72 96
Roopnagar 0.7 4597 150/63 69/75 69
Sahibzada Ajit Singh 1.0 5870 154/95 70/76 58
Nagar

Sangrur 1.7 11069 147/93 70/76 73
Shahid Bhagat Singh 0.6 5281 219/133 64/75 61
Nagar

Tarn Taran 1.1 8028 210/128 66/73 82

CRVSS: civil registration and vital statistics system.

¢ Probability of dying between ages 15-60 years per 1000 population.

® Based on the CRVSS data.

¢ Estimated from the CRVSS data, using the Brass growth balance indirect demographic technique.”

Fig. 3. Completeness of the vital statistics records in three districts of Punjab, India,
2013
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Type of record

MCCD: medical certification of causes of death.

Notes: A record of a live birth or stillbirth was only considered complete if it noted the maternal age, date
and place of birth, sex, parity, birth weight and address. A death record was only considered complete if it
noted the date, place and cause of death and the type of medical attention.
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causes for 2011 (Table 3) — come from the
certification scheme. In 2011, vague or
ambiguous categories such as “ill-defined
cause”, “septicaemia” and “other heart
disease” accounted for nearly a quarter of
all medically certified causes. In several
states more than 10% of deaths were
assigned to ill-defined causes (Table 1).
The failure to assign an accurate cause
of death reduces the value of all of the
data on cause of death.” Furthermore,
since most of the deaths with medically
certified causes occurred in health facili-
ties, the data collected on causes of death
may not reflect broader national trends.
An attempt was made to identify and
evaluate the major sources of information
on the causes of deaths occurring in Pun-
jab (Table 4). None of the five identified
sources was found to be adequate.

Societal perspectives

The Indian Government has undertaken
several initiatives to strengthen the vital
statistics system. In some states, the
certification scheme requires all health
facilities to register in-facility deaths. The
government-led computerization of all
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Table 3. Leading causes of death recorded within the medical certification of causes of death scheme, India, 2011

Rank Males (n =587 375) Females (n=364403)
Recorded cause 1CD-10 % of medically Recorded cause ICD-10 codes % of medically
codes certified deaths certified deaths
1 Other heart disease 126-151 10.6 Other heart disease 126-151 1.1
2 Ischaemic heart disease 120-125 9.2 Ischaemic heart disease 120-125 8.7
3 Perinatal condition P00-P96 7.1 Perinatal condition P00-P96 7.7
4 Cerebrovascular disease 160-169 46 Cerebrovascular disease 160-169 4.5
5 Respiratory tuberculosis Al5- 4.1 Septicaemia A40-A41 4.5
A16
6 Septicaemia A40- 39 Hypertensive disease [10-114 39
A4l
7 Diseases of the liver K70-K76 38 Diabetes mellitus E10-E14 38
8 Chronic lower respiratory J40-J47 36 Chronic lower respiratory disease J40-J47 29
disease
9 Diabetes mellitus E10-E14 34 Respiratory tuberculosis A15-A16 238
10 Hypertensive diseases [10-114 33 Renal failure N17-N19 2.3
11 Symptoms or ill-defined RO0-R99 124 Symptoms or ill-defined R00-R99 12.7
condition conditions

ICD-10: International Classification of Diseases, tenth revision.

birth and death reports, which has been
initiated in some districts of a few states,
offers the possibility of linking data from
different sources. National and state-level
interdepartmental committees have been
established to review the performance of
the vital statistics system annually.

At community level, we did not
come across any direct evidence of
targeted campaigns to increase public
awareness of the vital statistics system
except for a few public notices. Although
communities increasingly recognize the
need for death certificates for adults - e.g.
to effect property transfers and other
legal or financial transactions - they
appear to be less inclined to seek death
certificates for infants or appreciate the
importance of the accurate reporting of
causes of death.

Discussion

For several states, mortality data for
2011 from the vital statistic system were
available in sufficient detail to enable life-
table analyses — albeit with known biases.
Despite considerable heterogeneity in
the vital statistics system’s administrative
structure and organization - both among
and within states — the data collected by
the system indicate that functional in-
tersectoral collaboration exists but needs
to be strengthened, perhaps through
re-alignment. For example, there was
a considerable increase in data capture
after Haryana state transferred respon-
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sibilities for birth and death registration
from the police to the health sector in
2005.° To enhance coordination, the
Ministry of Health and Family Welfare
- in collaboration with the Office of
the Registrar General — convened an
interdepartmental coordination com-
mittee. The members of this committee,
who met several times in 2012,” made
several important recommendations
that could strengthen the vital statistics
system (Box 2). Any such strengthening
activities need to emphasize the roles and
responsibilities of private health facili-
ties and personnel in the registration of
births, deaths and causes of death.

We did not present any findings on
deaths among children younger than six
years because few deaths were registered
in this age group. A protocol for the rou-
tine review of maternal and child deaths
has recently been developed to identify the
relevant gaps in health service delivery.”*”
This initiative should be integrated with
the local operations of the vital statistics
system, to generate routine, low-cost, local
measures of mortality.

The observation of more registered
deaths among men than among women
needs to be further investigated. It
remains unclear if this represents a rela-
tively low probability of registration for
women and/or true sex differences in the
levels of mortality. There are limitations
in our estimates of registration complete-
ness, because the indirect demographic
technique® we used to estimate the
completeness is based on several as-

sumptions - e.g. constant fertility and
mortality and zero net migration - that
do not hold at state level in India. Some
of the life expectancies estimated from
the data in the vital statistics system are
implausibly high — probably because of
incomplete death registration. The life
expectancies estimated from the sample
registration system should be considered
more reliable, given that system’s rigor-
ous internal processes for verification
and follow-up of death recording in each
primary sampling unit."’ Incomplete reg-
istration was identified as a problem in
previous assessments of civil registration
in India.”’ While the vital statistics sys-
tem’s reporting coverage is high, greater
attention is required to ensure the quality
of the coverage in each registration unit.

The reporting of causes of death ap-
pears to be a major weakness of the vital
statistics system. There is scope to increase
the coverage of the certification scheme
in several states, as well as to improve the
reporting compliance of both government
and private health facilities. Also, clas-
sification of all deaths by place of usual
residence should improve the derivation
of mortality indicators at state, district and
even community levels. Greater emphasis
is required for improving the quality of the
medical certification of causes of death
and reducing the large numbers of deaths
that — despite the availability of a detailed
manual on cause of death certification™
— are assigned ill-defined causes. Poor
cause of death certification has even been
observed in India’s teaching hospitals."**

Bull World Health Organ 2016,94:10-21| doi: http://dx.doi.org/10.2471/BLT.15.153585
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Comparisons between the causes of death
reported on the certification scheme’s
forms and those derived via an expert
physician review of medical records are
needed. The current design and opera-
tional status of the vital statistics system
provide a suitable platform for launching
a programme to improve the data avail-
able for mortality measurement even at
district level. Given its central role in the
notification of vital events, determination
of causes of death and compilation and use
of the registration of data,” India’s health
sector could and should have a key role in
strengthening the national vital statistics
system. We need further analyses of the
system’s performance to guide the system’s
strengthening.

Previous research has indicated
that, for a population with India’s de-
mographic characteristics and mortality
patterns, detailed information on ap-
proximately 20000 deaths per state to
measure cause-specific mortality reliably
by age and sex, is needed."" Therefore,
detailed information on about 0.7 million
deaths for India as a whole is needed.
Such a sample is potentially available
within the existing sampling frame of the
vital statistics system’s registration units.
In rural areas, a representative sample of
primary health centres could be selected
in each state. All home and in-facility
deaths registered from the catchment
areas of the selected health centres could
then be followed up to ascertain causes
of death - via verbal autopsies by health
centre staff and by examination of the
forms of the certification scheme, respec-
tively. For urban areas, the sample could
comprise a selection of municipal wards.
In the future, computerization of the
vital statistics system and the records of
the certification scheme should enhance
data compilation and analysis, especially
when combined with the accurate record-
ing of place of usual residence. If we are to
have reliable mortality statistics for India,
state-level plans need to be supported
by greater intersectoral coordination,
improvements in the training of human
resources and the general strengthening
of infrastructure. M
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Box 2. Recommendations to strengthen the components of the civil registration and vital statistics system, India, 2015

Legal framework

Mandate completion of death reports before cremation or burial and for maintenance of records at all cremation and burial grounds; emphasize

that death reports must be completed before the cremation or burial of fetuses, infants and children.

Ask Office of the Registrar General of India to instruct state chief registrars to monitor civil registration and vital statistics system compliance
across all districts. (Recommendation proposed in the 2012 Report of the Committee on Strengthening of Civil Registration System.)*’

Structure and organization

In each state, ask Office of the Registrar General of India’s state-level director of census operations to depute one official to liaise and coordinate
civil registration and vital statistics system activities with the state chief registrar. (Recommendation proposed in the 2012 Report of the Committee
on Strengthening of Civil Registration System.)*’

Use the National Health Mission’s resources — e.g. personnel, information technology equipment, printing services and public awareness
campaigns — to support civil registration and vital statistics system operations in all states, whether or not the health sector is responsible for
registration at any level.

Establish interdepartmental coordination committees at state and district level to monitor intersectoral collaboration, evaluate performance
and implement strengthening mechanisms for the civil registration and vital statistics system.

System design

Design protocols for the reporting, registration and ascertainment of cause of death of individuals found dead on arrival at hospitals.
Provide resources and protocols for household enquiries into cause of death in follow-up to death reporting and registration; such enquiries
should use standardized formats and be conducted by designated government health staff.

Develop standardized requirements for coding and classification of causes of death in the medical certification of cause of death scheme.
Produce and supply standardized civil registration and vital statistics system software at district level for data entry, data archiving and
processing for all stillbirths, live births and deaths. (Recommendation proposed in the 2012 Report of the Committee on Strengthening of Civil
Registration System.)*’

Data management and quality control

Develop revised standards for statistical compilation in terms of age group, place of occurrence of event, place of usual residence and, where
applicable, multiple causes per death.

Develop standard framework to evaluate data quality at district level — including reporting coverage, timeliness and data accuracy.

Promote the triangulation of district-level civil registration and vital statistics system data on vital events with related data from other sources
— e.g. police or health programme records.

Encourage feedback on local vital statistics to registration units and state-level registrar, to strengthen and monitor data quality.

Strengthen the civil registration and vital statistics system supervisory role of sub-district and district-level registrars and designated health
sector officials in states where the health department is not directly responsible for civil registration and vital statistics system operations.
(Recommendation proposed in the 2012 Report of the Committee on Strengthening of Civil Registration System.)*’

Design and implement operations research activities at state level, for the empirical evaluation of the completeness of death registration and
the validity of causes of death.

Initiate collection and compilation of vital statistics in adequate samples for robust mortality measurement at state level on annual basis.

Human resources

Make qualified personnel and information technology infrastructure available at all levels — but especially in registration units and the offices
of district registrars. (Recommendation proposed in the 2012 Report of the Committee on Strengthening of Civil Registration System.)*’

At all levels, promote training to support reforms in structure, system design and data management processes.

Train field staff in household cause-of-death enquiries, medical certification and coding of causes of death using International Classification
of Diseases.

Political will and support

At national level, engage with the Unique Identification Authority of India to enhance civil registration and vital statistics system performance.
Conduct workshops for health bureaucrats and planning department staff on civil registration and vital statistics system data quality and
vital statistics, and gain political support and advocacy for directing resources for civil registration and vital statistics system reforms and
strengthening initiatives.

Invite participation and collaboration from development partners and other stakeholders with interest in the civil registration and vital statistics
system. (Recommendation proposed in the 2012 Report of the Committee on Strengthening of Civil Registration System.)*’

Public awareness and participation

Organize special registration events — with suitable local publicity — to facilitate completion of delayed registration.

Promote local networks of notifiers for death registration — particularly for stillbirths, deaths among infants, women and the elderly — who
could liaise with bereaved relatives and assist in their compliance with registration requirements.

Mobilize participation in birth registration as an official requirement for school enrolment. (Recommendation proposed in the 2012 Report of
the Committee on Strengthening of Civil Registration System.)*’
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Résumé

Estimer la mortalité a I'aide des données de I'état civil: une étude transversale en Inde

Objectif Analyser la conception et la situation opérationnelle du
systeme indien d'enregistrement et de statistiques de I'état civil et
favoriser évolution du systeme en une source précise et fiable de
données sur la mortalité.

Méthodes Nous avons évalué le cadre juridique, la structure
administrative et la conception du systéme national d'enregistrement
et de statistiques de I'état civil a travers une étude de documents. Nous
avons réalisé une étude transversale pour I'année 2013, a échelle
nationale et dans 'Etat du Pendjab, afin dévaluer la qualité des données
du systeme sur la mortalité; a cet effet, nous avons analysé les tables
de mortalité et examiné le caractere complet des enregistrements de
décés ainsi que la proportion de déces inscrits comme étant dus a des
maladies. Nous avons interrogé des officiers de |état civil, des médecins
et des codeurs de I'Etat du Pendjab afin d'évaluer leurs connaissances
et leur pratique.

Résultats Bien que le cadre juridique et la conception du systeme aient
été appropriés, le recueil de données reposait sur des collaborations

Bull World Health Organ 2016;94:10-21| doi: http://dx.doi.org/10.2471/BLT.1

5.153585

intersectorielles complexes, au niveau local et de I'Ftat, et les données
recueillies étaient de mauvaise qualité. Les données enregistrées ne
permettaient pas destimer correctement la mortalité au niveau national.
Une cause de déces certifiée médicalement nétait notée que pour
965 992 (16,8%) des 5 735 082 déces enregistrés.

Conclusion Les données enregistrées en 2011 par le systeme indien
denregistrement et de statistiques de I'état civil étaient incompletes.
Une fois amélioré, ce systéme pourrait permettre de faire une estimation
fiable de la mortalité. Nous recommandons de renforcer le soutien
politique ainsi que la coordination intersectorielle, les compétences,
linformatisation et les initiatives menées a 'échelle de I'Etat afin de
sassurer que chaque déces soit enregistré et que des causes de déces
fiables soient notées — au moins dans une partie des unités détat civil
de chaque Etat.
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Pesiome

OueHka CMEepPTHOCTN Ha OCHOBAHUWN [AHHbIX CNCTEMbI PerncTpaui aktoB rpaXfaaHCKoro COCtoAaHnA:

OQHOMOMEHTHOEe nonepeyHoe nccnegosaHne B NHgun

Llenb MpoaHanu3nposath CTpoeHne 1 paboyee COCTOAHIE CUCTEMB
pPEerncTpaumnm akToB rpPakAaHCKOro COCTOAHUA U CTaTUCTUKM
€CTeCTBEHHOrO ABWXEHWA HaceneHra B VIHAMM 1 COAeCTBOBATb
NPEeBPALLEHNIO CUCTEMbI B TOUHBIV 11 LOCTOBEPHDBIV MCTOUHMK AAHHbIX
O CMEPTHOCTW.

Metopp! [lyTem mn3yueHVA JOKyMeHTaUMM Hamu Obina NposefeHa
OLieHKa lopuranyecKko 6a3bl, Ha OCHOBaHMI KOTOPOW (yHKLMOHMPYIOT
CvCTema PerucTpaLmm akTos rpaxkAaHCKOro COCTOAHWA 1 CTAaTUCTUKM
€CTeCTBEHHOTO [IBVKEHWA HACENEHNA, a TAKXKeE VX aOMVHUCTPATVIBHAA
CTPYKTypa v cxema. B Teuerme 2013 roga 6bino nposefeHo
OfHOMOMEHTHOE MomnepeyHoe 1CCefoBaHre Ha HaLMOHaNbHOM
YypPOBHe ¥ Ha ypoBHe wWwTaTa lNeHgxab Ans oueHKn KayecTsa
[AHHBIX O CMEPTHOCTU, NPeAOCTaBAAEMbIX CMCTEMOW; OLeHKa
NpOoBOAMNACh MyTeM aHanM3a TabnmL, CMePTHOCTY MO MOKONEHWAM
1 M3yYeHVA NONHOTLI 3anNncen Npu perncTpaumnm CMepTh, a Takxe
nyTem onpeaeneHva LoV cMepTei, Ana KOTOPbIX MPUUMHBI Obln
onpejeneHbl HeTOUHO. bbbl onpolweHbl coTpyaHnkn 3AMCos,
MeANUMHCKME COTPYAHVIKM 1 KOAMPOBLUMKK, paboTalolUye B LTaTe
[NeHa<ab, AnAa OLEHKM X 3HAHWA 1 NPAKTUYECKMX METOAOB PaboTbl.
Pe3ynbratbl X0OTA lopnanyeckas 6asza 1 opraHM3aLMoHHan cxema
CUCTEMBI ObINM OLiEHEHbl Kak npriemnemble, cam cOop [aHHbIX

Ha YpOBHe WTaTa 1 Ha MECTHOM YPOBHE OMMPANCA Ha CIIOXKHYIO
CUCTEMY MEXCEeKTOPasbHbIX B3aMMOAENCTBUI 1 cObpaHHble
[laHHbIE OKA3a/IMCb HM3KOro KavecTsa. [JaHHble perucrpaumn He
YOOBAETBOPANV TpeOOBaHNAM TBEPAOW OLeHKN CMEPTHOCTM Ha
HaLMOHanbHOM ypoBHe. V135 735 082 3aperncTpupoBaHHbIX cMepTei
MeanUMHCKasa CrpaBka O NpUYMHe cmMepTy Obina BbldaHa TOMbKO B
965 992 cnyuasx (16,8%).

BbiBog [laHHble, 3aperncTpmpoBaHHble B CUCTEME 3aMnCK akToB
rPaXKOaHCKOrO COCTOAHMA N CTAaTUCTUKIA €CTECTBEHHOMO ABVKEHMA
HaceneHva ViHaum B TeueHre 2011 rofa, 6binv HenonHeiMuy. Mpu
YCNOBUN BHECEHNA YNYYLLEHUI CUCTEMA MOXKET MNOCAYKUTb AnA
[OCTOBEPHOW OUEHKM YPOBHA CMEPTHOCTU. PekomeHayeTcAa
YAYYLWUTb NOAUTUYECKYIO MOAAEPKKY Ha YPOBHE CTPATErMUeCcKoro
MNAHVPOBAHNA U MEXCEKTOPaNbHOW KOOPAMHALMM, Pa3BMBaTb
MOLLIHOCTW, BHEAPATb KOMMbIOTEPM3ALMIO 1 MPOABAAT MHWLIMATVBbI
Ha YpOBHe LUTATOB, YTOObI rapaHTVPOBaTh PErncTPaLMio KaKaom
CMEPTU C yKa3aH1eM JOCTOBEPHO YCTAHOBNEHHOW €€ MPUYMHbBI XOTA
6bl B Npefenax CooTBETCTBYIOLEN BEIOGOPKM MO PervcTpaLMOHHbIM
OTAENEHVIAM B KaXKOOM LTaTe.

Resumen

Estimacion de la mortalidad mediante la utilizacion de datos del registro civil: un estudio transversal en India

Objetivo Analizar el disefio y estado de funcionamiento del sistema
de registro civil y de estadisticas vitales de India y facilitar el desarrollo
del sistema hacia una fuente precisa y fiable de datos de mortalidad.
Métodos Se evalué el marco legal, la estructura administrativa y el
disefo del sistema nacional de registro civil y de estadisticas vitales
a través de la revision de documentos. Se llevé a cabo un estudio
transversal del afio 2013 a nivel nacional y en el estado de Punjab para
evaluar la calidad de los datos de mortalidad del sistema a través del
andlisis de tablas de mortalidad y se investigé la exhaustividad del
registro de defunciones y la proporcién de defunciones atribuidas a
causas no definidas. Se entrevistd a agentes de registro, oficiales médicos
y codificadores del estado de Punjab para evaluar sus conocimientos
y experiencia.

Resultados Aunque se observé que el marco legal y el disefio del
sistema eran apropiados, la recopilacion de datos estaba basada en

colaboraciones intersectoriales complejas a nivel estatal y local y se
descubrié que los datos recogidos eran de mala calidad. Los datos de
registro eran inadecuados para una buena estimacion de la mortalidad
anivel nacional. Solo se documentd una causa de muerte médicamente
certificada para 965.992 (16,8%) de las 5.735.082 defunciones registradas.
Conclusion Los datos registrados por el sistema de registro civil y de
estadisticas vitales de India en 2011 fueron incompletos. Si se mejorase,
el sistema podria utilizarse para estimar la mortalidad de forma fiable. Se
recomienda mejorar el apoyo politico y la coordinacién intersectorial,
el aumento de capacidad, la informatizacién v las iniciativas a nivel
estatal para asegurar que se registran todas las defunciones y que
se documentan causas de muerte fiables, al menos dentro de unas
unidades de muestra de registro adecuadas para cada estado.

References

1. World development report 1993: investing in health. New York: Oxford
University Press; 1993.

2. Pandey A, Roy N, Bhawsar R, Mishra RM. Health information system in India:
issues of data availability and quality. Demogr India. 2010;39(1):111-8.

3. WHO methods and data sources for country-level causes of death 2000-
2012 [Global health estimates technical paper WHO/HIS/HSI/GHE/2014.7].
Geneva: World Health Organization; 2014. Available from: http://www.who.
int/healthinfo/global_burden_disease/estimates/en/index1.html [cited
2015 0ct 12].

4. Lozano R, Naghavi M, Foreman K, Lim S, Shibuya K, Aboyans V, et al. Global
and regional mortality from 235 causes of death for 20 age groups in 1990
and 2010: a systematic analysis for the Global Burden of Disease Study 2010.
Lancet. 2012 Dec 15;380(9859):2095-128. doi: http://dx.doi.org/10.1016/
S0140-6736(12)61728-0 PMID: 23245604

20

5. Naghavi M, Wang H, Lozano R, Davis A, Liang X, Zhou M, et al; GBD 2013
Mortality and Causes of Death Collaborators. Global, regional, and national
age-sex specific all-cause and cause-specific mortality for 240 causes of
death, 1990-2013: a systematic analysis for the Global Burden of Disease
Study 2013. Lancet. 2015 Jan 10;385(9963):117-71. doi: http://dx.doi.
0rg/10.1016/50140-6736(14)61682-2 PMID: 25530442

6. Mudur G. Malaria deaths in India have been underestimated, new study
indicates. BMJ. 2010;341:¢5981. doi: http://dx.doi.org/10.1136/bmj.c5981

7. Jha P, Kumar R, Khera A, Bhattacharya M, Arora P, Gajalakshmi V, et al.; Million
Death Study Collaborators. HIV mortality and infection in India: estimates
from nationally representative mortality survey of 1.1 million homes. BMJ.
2010;340:c621. doi: http://dx.doi.org/10.1136/bmj.c621 PMID: 20179131

8. Raban MZ, Dandona L, Dandona R. The quality of police data on RTC
fatalities in India. Inj Prev. 2014 Oct;20(5):293-301. doi: http://dx.doi.
0org/10.1136/injuryprev-2013-041011 PMID: 24737796

Bull World Health Organ 2016,94:10-21| doi: http://dx.doi.org/10.2471/BLT.15.153585



Mamta Gupta et al.

20.

22.

23.

24

25.

Bull World Health Organ 2016;94:10-21| doi: http://dx.doi.org/10.2471/BLT.15.153585

Manual on vital statistics: history of civil registration in India. New

Delhi: Central Statistics Office, Ministry of Statistics and Programme
Implementation; 2010.

Kumar A, Raut DK, Gupta P, Singh U. Status of mortality statistics reporting
in India: a report. Mortality statistics in India 2006. New Delhi: Central
Bureau of Health Intelligence, Ministry of Health and Family Welfare; 2007.

. Sample registration system. SRS Statistical Report 2013. New Delhi: Office

of the Registrar General and Census Commissioner, Ministry of Home
Affairs; 2013. Available from:http://www.censusindia.gov.in/vital_statistics/
SRS_Reports_2013.html [cited 2015 Oct 12].

Report on medical certification of cause of death 2011. New Delhi: Office of
the Registrar General and Census Commissioner, Ministry of Home Affairs;
2015. Available from: http://www.censusindia.gov.in/2011-Documents/
mccd_Report1/mccd%202011.pdf [cited 2015 Oct 12].

Mahapatra P, Chalapati Rao PV. Cause of death reporting systems in India: a
performance analysis. Natl Med J India. 2001 May-Jun;14(3):154-62. PMID:
11467144

Jha P, GajalakshmiV, Gupta PC, Kumar R, Mony P, Dhingra N, et al.; RGI-CGHR
Prospective Study Collaborators. Prospective study of one million deaths in
India: rationale, design, and validation results. PLoS Med. 2006 Feb;3(2):e18.
doi: http://dx.doi.org/10.1371/journal.pmed.0030018 PMID: 16354108
Sample registration system. Causes of death in India 2004-2006. New

Delhi: Office of the Registrar General and Census Commissioner, Ministry of
Home Affairs; 2015. Available from: http://www.censusindia.gov.in/2011-
Common/Sample_Registration_System.html [cited 2015 Oct 12].

Training manual for civil registration functionaries in India. New Delhi: Office
of the Registrar General and Census Commissioner, Ministry of Home Affairs;
2012. Available from: http://www.censusindia.gov.in/2011-Documents/
CRS_Forms/CRS_mannual_Hindi_English.pdf [cited 2015 Oct 12].

Maodel registration of births and deaths rules, 1999. New Delhi: Office of

the Registrar General and Census Commissioner, Ministry of Home Affairs;
1999. Available from: http://www.censusindia.gov.in/2011-Documents/
CRS_training_manual/Births_and_Deaths_Rules_1999.pdf [cited 2015 Oct 12].

. Vital statistics of India based on the civil registration system 2011. New Delhi,

India: Office of the Registrar General and Census Commissioner, Ministry of
Home Affairs; 2011. Available from: http://www.censusindia.gov.in/2011-
Documents/CRS_Report/CRS%20Report_2011.pdf [cited 2015 Oct 12].

. Population enumeration data (final population). New Delhi: Office of the

Registrar General and Census Commissioner, Ministry of Home Affairs; 2013.
Available from: http://www.censusindia.gov.in/(S(Ouzuh5vgx2xdzh55tsao
tt2a))/2011census/population_enumeration.aspx enumeration.aspx [cited
2015 Oct 12].

SRS based abridged life tables 2003-2007 to 2006-2010. Report no.1. New
Delhi: Office of the Registrar General and Census Commissioner, Ministry

of Home Affairs; 2012. Available from: http://www.censusindia.gov.in/
vital_statistics/Appendix_SRS_Based_Life_Table.html [cited 2015 Oct 12].

. Annual report on the working of Registration of Births & Deaths Act, 1969

and vital statistics for the year 2011. Chandigarh: Directorate of Health and
Family Welfare Punjab; 2013.

Annual report on the working of Registration of Births & Deaths Act, 1969
and vital statistics for the year 2010. Chandigarh: Directorate of Health and
Family Welfare Punjab; 2012.

Vital statistics of India based on the civil registration system 2008. New
Delhi: Office of the Registrar General and Census Commissioner, Ministry of
Home Affairs; 2012.

Vital statistics of India based on the civil registration system 2009. New
Delhi: Office of the Registrar General and Census Commissioner, Ministry of
Home Affairs; 2013.

Vital statistics of India based on the civil registration system 2010. New
Delhi: Office of the Registrar General and Census Commissioner, Ministry of
Home Affairs; 2013.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

Research
Estimating mortality in India from civil registration data

Manual X. indirect techniques for demographic estimation. New York:
United Nations; 1983. Available from: http://unstats.un.org/unsd/
demographic/standmeth/handbooks/Manual_X-en.pdf [cited 2015 Oct 12].
World health statistics 2013: indicator compendium. Geneva: World Health
Organization; 2013. Available from: http://www.who.int/gho/publications/
world_health_statistics/WHS2013_IndicatorCompendium.pdf [cited 2015
Oct 12].

WHO nomenclature regulations. In: International statistical classification

of diseases and health related problems, 10th revision. Volume 1. Geneva:
World Health Organization; 1993. pp. 1241-3.

Handbook on civil registration and vital statistics systems: management,
operation and maintenance [Document No.:ST/ESA/STAT/SER.F/72]. New
York: United States Department of Economic and Social Affairs; 1998.
Available from: http://unstats.un.org/unsd/publication/SeriesF/SeriesF _72E.
pdf [cited 2015 Oct 12].

Civil registration system forms. New Delhi: Office of the Registrar General
and Census Commissioner, Ministry of Home Affairs; 2011.

Letter No. 6/4/97- VS(CRS). Volume III. New Delhi: Office of the Registrar
General and Census Commissioner, Ministry of Home Affairs; 2001.
Principles and recommendations for a vital statistics system. Revision 2.
New York: United Nations Statistical Commission; 1999. Available from:
http://unstats.un.org/unsd/publication/SeriesM/SeriesM_19rev2e.pdf
[cited 2015 Oct 12].

Statistical presentation. International statistical classification of diseases and
health related problems, 10th revision. Volume 2. Geneva: World Health
Organization; 1993. pp. 124-38.

Physician’s manual on medical certification of cause of death. 5th ed. New
Delhi: Ministry of Home Affairs; 2012.

Ruzicka LT, Lopez AD. The use of cause-of-death statistics for health
situation assessment: national and international experiences. World Health
Stat Q. 1990;43(4):249-58. PMID: 2293493

Singh PK, Kaur M, Jaswal N, Kumar R. Impact of policy initiatives on

civil registration system in Haryana. Indian J Community Med. 2012
Apr;37(2):122-5. doi: http://dx.doi.org/10.4103/0970-0218.96100 PMID:
22654286

Report of the Technical Committee on Strengthening of the Civil
Registration System. New Delhi: Ministry of Health and Family Welfare; 2012.
Maternal death review guidebook. New Delhi: Ministry of Health and Family
Welfare; 2010.

Child death review operational guidelines. New Delhi: Ministry of Health
and Family Welfare; 2014. Available from: http://nrhm.gov.in/images/pdf/
programmes/child-health/guidelines/Operational_Guidelines_Child_
Death_Review.pdf [cited 2015 Oct 12].

Sample registration system. New Delhi: Office of the Registrar General and
Census Commissioner; 2007. Available from: http://www.censusindia.gov.in/
Vital_Statistics/SRS/Sample_Registration_System.aspx [cited 2015 Oct 12].
A preliminary assessment of the quality of civil registration system in Kerala,
Odisha and Rajasthan. New Delhi: United Nations Population Fund; 2013.
Available from: http://countryoffice.unfpa.org/india/drive/ReportonCRS-
Final.pdf [cited 2015 Oct 12].

Pandya H, Bose N, Shah R, Chaudhury N, Phatak A. Educational intervention
to improve death certification at a teaching hospital. Natl Med J India. 2009
Nov-Dec;22(6):317-9. PMID: 20384023

Potential and principles for health sector actions to strengthen civil
registration and vital statistics systems. Geneva: World Health Organization;
2013. Available from: http://www.who.int/healthinfo/civil_registration/
crvs_meeting_dec2013_discussionpaper.pdf [cited 2015 Oct 12].

Begg S, Rao C, Lopez AD. Design options for sample-based mortality
surveillance. Int J Epidemiol. 2005 Oct;34(5):1080—7. doi: http://dx.doi.
0rg/10.1093/ije/dyi101 PMID: 15911547

21



	Table 1
	Figure 1
	Figure 2
	Table 2
	Figure 3
	Table 3
	Table 4

