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Cause of death reporting systems in India: A performance analysis

PRASANTA MAHAPATRA, P. V. CHALAPATI RAO

ABSTRACT
Background. Reliable statistics on the causes of death in the

population are essential for setting priorities in the health sector.
Most cause of death reporting systems in developed countries
rely on medical certification of the cause of death according to
the International Classification of Death (ICD-l0), and have
achieved near-total coverage. Developing countries such as India,
where adequate medical facilities are not available, depend on lay
reporting of the cause of death in rural areas, using a sample
registration system. The use of the cause of death statistics in India
is questioned in view of the poor coverage, and poor compliance
with guidelines for cause of death reporting, coding and classifi-
cation.

Methods. A brief description of the reporting system in India
is followed by the characteristics of a usable cause of death
reporting system. We identified 9 c~teria based on a review of
the literature and our own assessment of the problem. The
performance of the cause of death reporting system for rural and
urban areas of India was examined against each of the 9 criteria.
We offer a subjective rating on a three-category rating scale
consisting of (i) satisfactory, (ii) tolerable, and (iii) poor.

Results. The major factors affecting the use of the cause of
death statistics in India are: (i) poor coverage; (ll) high incidence
of unclassifiable deaths; (ill) long delay and irregular publication
of statistics; and (iv) lack of systematic screening.

Conclusions. We recommend the following steps to im-
prove the usability of cause of death statistics in India. Introduc-
ing periodical reviews jointly by the Departments of Health and
Municipal Administration to identify non-reporting municipali-
ties, sample units, and further identification of non-reporting

. health care institutions sustained over a period of, say, five years
will raise coverage substantially. The other measures include: (i)
training programmes to build up cause of death report writing
skillsamong physicians; (ii) compilation and publication of cause
of death statistics at the state level; (iii) sponsored research on the
cause of death reporting structure and its implications for policy-
making; and (iv) computerization of filing, tabulation and flow
of cause of death statistics at the municipality and the state levels.
To reduce the unusually high level of unclassifiable deaths, the
Registration of Births and Deaths Act should be amended to
ensure that hospitals and health care institutions maintain medical
records. For accurate cause of death data from rural areas, we
recommend that the performance of the sample registration
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survey-cause of death (SRS-COD) component be evaluated
according to the above criteria.
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INTRODUCTION
Valid and reliable statistics of cause of death (COD) are essential
for setting priorities in the health sector. I As is generally known,
most COD reporting systems in developed countries rely on
medical certification, using a well-defined system of classifica-
tion. The International Classification of Causes of Death (ICD)
released by the World Health Organization (WHO) from time to
time is usually followed as such or with suitable adaptations to
country-specific settings. The tenth revision of the ICD (ICD-l 0)
is the latest instance of this kind.' Most COD reporting systems in
developed countries have invariably achieved near-total coverage
since a COD report is invariably filed by the medical attendant for
all deaths. Developing countries such as India, where adequate
medical facilities are not available, have to depend on lay report-
ing of COD in rural areas. However, the usability of COD
statistics is questioned in view of the poor coverage, and poor
compliance with COD reporting, coding and classification. The
importance of a good COD reporting system in making informed
public health policy decisions has been described elsewhere. I

Details of the verbal autopsy-based COD reporting systems in
rural areas of India have also been reviewed.'

We examine the COD reporting system used in India in terms
ofthe usability of the statistics generated by it. We start with a brief
description of the COD reporting system. Thereafter, we define
the characteristics of a usable COD reporting system. We identi-
fied 9 criteria, based on a review of the literature and our own
assessment of the problem. We then examined the performance of
the COD reporting system in rural and urban areas of India,
against each of these 9 criteria. For each criteria, we offer a
subjective rating of the extent to which we think the Indian COD
reporting system satisfies the respective usability criteria. A three-
category rating scale consisting of (i) satisfactory, (ii) tolerable,
and (iii) poor has been used. Having studied the performance of the
system in detail, and reflecting on our experiences from a study on
the causes of death in Andhra Pradesh, we offer suggestions and
recommendations for improving the COD reporting system in
India. Finally, we present a summary of our findings on the
usability of the COD statistics in India.

OVERVIEW OF THE COD REPORTING SYSTEMS IN INDIA
At the national level, the Registrar General of India (RG!) is
responsible for collection, collation and publication of COD
statistics. At the state level, the Vital Statistics Division of the
Directorate of Health deals with COD statistics. Reports of COD
originate from lay reporters in rural areas and medical attendants
in urban areas. The reports flow to the state vital statistics office
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through the Primary Health Centre (PHC) in case of rural areas,
and the municipal health office in case of urban areas. Tabulation
is usually done at the state level but the statistics are published by
the RGI. Until December 1998, the COD data for rural areas was
collected under the Survey of COD-Rural (SCD-Rural) scheme,
from a sample of villages using a lay diagnosis and reporting
system. A paramedical person from the PHC is designated as the
field agent to carry out the primary survey. (Sjhe identifies key
informants and maintains liaison with them. A household register
is then opened and updated half-yearly. For each death occurring
in the villages, the field agent interviews the family of the de-
ceased, and records the symptoms and circumstances of death in
a form (Form 7). A structured questionnaire is used to determine
COD on the basis of the symptoms and circumstances of death. A
checklist supplements the structured questionnaire. The field
agent infers the probable COD by applying the structured ques-
tionnaire to the symptoms and circumstances recorded in Form 7.
The checklist entry against the probable COD arrived at is tallied
with the symptoms and circumstances of death. The COD thus
arrived at is reported in Form 3 (referred to as certificate of death
here). The PHC statistician is designated the recorder of events
reported by the field agent. The recorder does a half-yearly
verification of the household list. The medical officer of the PHC
is expected to check and certify the correctness of the COD
assigned by the field agent. The structured questionnaire currently
in use was adopted after taking into account 5 years of field
experience with a provisional questionnaire. The non-medical list
(NML) of causes of death was last revised in 1983 to correspond
to ICD-9, RGI.4 SCD-Rural follows the verbal autopsy method to
arrive at the CaDs using paramedical personnel.

From January 1999, the COD component has been added to
the Sample Registration Survey (SRS), RGI (personal commu-
nication from Registrar General of India, Ministry of Home
Affairs, on 11 January 1999 addressed to Prasanta Mahapatra,
Institute of Health Systems). We call this the SRS-COD compo-
nent. Two columns have been added to the SRS Form 5 (Col-
umns 16 and 17) and Form 10 (Columns 12 and 13). The SRS
Part Time Enumerator (PTE) records COD in column 16 and the
code in column 17 of the revised Form 5. The SRS supervisor
records similar information in columns 12 and 13 of the revised
Form 10. A major departure from the SCD-Rural design is
skipping the symptom record (SCD-Rural Form 7). Another
departure from the SCD-Rural is doing away with the structured
questionnaire. Instead, the instructions contain a list of causes,
related symptoms for some, and the corresponding ICD-l 0 code.

In urban areas, a medical certification of COD (MCCD)
scheme is operational. This scheme has legal sanction under the
Registration of Births and Deaths (RBD) Act. All medically
attended deaths are expected to be registered (Form 2) along with
the COD reports in a format (Form 4) which is similar to that
prescribed by the WHO for ICD. The responsibility for reporting
the COD lies with the doctorlhealth care provider who last
attended to the deceased. Reports are sent to the municipal health
authorities who forward them to the concerned state vital statistics
office. The medical attendant is required to follow guidelines
contained in the Physician's manual on medical certification of
COD, RGJ.SThis manual prescribes the WHO form for reporting
the COD according to the current version ofICD. The coding and
tabulation is done according to the national list which is an
adaptation of the ICD basic tabulation list. Since the MCCD
essentially implements the ICD coding and guidelines, the design
of the system is considered satisfactory.
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CHARACTERISTICS OF A USABLE COD REPORTING
SYSTEM
Design characteristics of the reporting system have a bearing on the
usability of COD statistics. For example, changes in the guidelines
of the ICD have been seen to cause a reduction or increase in the
assignment of deaths to certain causes, depending on the specific
changes brought about by the particular version of the ICD. Simi-
larly, guidelines for verbal autopsy could have some effect on the
COD structure produced by the concerned COD reporting system.
The problem is further compounded by the fact that reporting
systems do not achieve the designed coverage, giving rise to scope
for biases and low statistical accuracy of the cause-specific mortal-
ity estimates. If the biases are due to poor coverage, faulty reporting,
poor coding, tardy processing, etc. these can be kept to the mini-
mum, and the COD data can still be used to generate useful
information for policy analysis. For instance, Ruzicka and Lopez"
listed 5 criteria used by the WHO to assess the fitness of country-
level COD data for inclusion in its compilations.

1. The proportion of all deaths attributed to residual categories
such as 'Symptoms, signs and ill-defined conditions' is within
limits, say less than 10%.

2. The proportionate distribution of deaths by cause is consistent
with the estimated mortality level for that country.

3. No COD with a clear age-sex dependency has been incorrectly
assigned.

4. The age-sex distribution for major causes is consistent with
what one may expect for each cause.

5. Data generated by the system are consistent with previous years.

These are essentially plausibility checks. A data set failing
these criteria is likely to be biased. A data set satisfying these
criteria may still not be usable on account of the poor statistical
accuracy of the generated estimates, and biases that are not readily
noticeable. These authors did not consider the effect of content
validity on the accuracy of COD data based on verbal autopsy. In
India, verbal autopsy provides COD statistics for the country's
rural population, which forms a large majority of the population.
Hence, content validity of the verbal autopsy system is important.
In addition, Ruzicka and Lopez's perspective was usability of
country-level COD data. They did not consider usability of COD
data for sub-national political units and for small area analysis. In
a large country like India, the usability of state-wise COD data is
important (many Indian states have populations that far exceed the
population of many countries in the world). Finally, timeliness
and regularity in the availability of statistics improves usability by
building confidence among potential users. Considering all these
aspects, and building upon the criteria suggested by Ruzicka and
Lopez," we identified the following criteria to assess the usability
of any COD statistics:

1. Content validity of lay reporting systems, if any
2. Adequate coverage and compliance
3. Validity of statistics at sub-national levels of disaggregation
4. Minimal usage of residual categories, such as unclassifiable,

or ill-defined conditions
5. Consistency of cause-specific mortality proportion with gen-

eral mortality level
6. Absence of incorrect assignment of causes with clear age and

sex dependency
7. Incidence of improbable age and sex distribution by cause is nil
8. Consistency of cause-specific mortality proportion over time
9. Timely compilation and publication of statistics
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We examine below the usability of COD statistics from the
rural and urban areas, respectively. We take up each usability
criterion, discuss its implications briefly and then examine how
India's COD statistics fare, using national statistics and state-
level statistics from Andhra Pradesh. Where required, we supple-
ment the published statistics with information about Andhra
Pradesh, available to us from our study on COD. We call this the
AP Rural COD (APRCD) study, 1998.

Content validity of the verbal autopsy algorithm for lay
reporting of COD in India
Certain general design features are crucial to the wide applicabil-
ity, efficiency and validity of data generated by a verbal autopsy-
based COD reporting system. Over the years, some degree of
consensus on major design issues has emerged. Content validity
of the verbal autopsy-based COD reporting systems in India has
been examined in detail by one of us. 3 Here we present a summary
ofthe findings from the paper just cited. For our purpose, the SCD-
Rural structured questionnaire was systematically examined for
each of the conditions included in the NML. The questions were
reviewed in the light of available research results on verbal
autopsy. The SCD-Rural system appeared to satisfy most of the
general design criteria for a good verbal autopsy system. Alto-
gether there are 57 specific causes in the SCD-NML, excluding
the residual categories. Accidents and injuries account for 12 of
these. There is a strong consensus on the validity of verbal autopsy
to code deaths due to accidents and injuries, since lay persons can
easily recognize most of these. Cause-specific discussions of
verbal autopsy on accidents and injuries are not available in the
literature. This is also the case with deaths due to maternal causes
under which the SCD-NML contains 7 items. Attributing these 19
causes to the general category of accidents, injuries and maternal
deaths, there are 38 specific codes in the rest ofthe SCD-NML. At
least some expert opinion or validity information is available for
24 of these 38 causes. For 21 of these 24 causes, the SCD questions
appear to be in accordance with expert opinion and validity
information available in the literature. The 3 causes for which
there is major discrepancy are (i) cord infection, (ii) prematurity,
and (iii) cancer. Most experts agree, and validation studies show,
that verbal autopsy is good at detecting neonatal tetanus. In SCD-
Rural, neonatal tetanus is included under cord infection. Thus an
opportunity for accurate estimation of deaths due to an important
cause from the public health point of view is missed. Experts opine
that it is usually difficult to distinguish between prematurity and
low birth-weight." Hence, they ought to be clubbed together for
accuracy of statistics based on verbal autopsy. The SCD list does
not include low birth-weight in its causes. It can be added to
prematurity without affecting the rest of the questionnaire. The
SCD list places all cancers under one cause. Some expert opinion
is usually available about the site of cancer. Moreover, some
cancers may have symptoms that could be confused with the filter
questions for other modules. For example, cancer of the stomach
may be listed under deaths due to digestive ailments. In that case,
the field agent may not consider cancer of the stomach at all, since
there is no mention of it in the module on digestive causes. Lung
cancer also suffers from the same problem. In spite of these
deficiencies, the SCD-Rural system was reasonably valid in terms
of its design and verbal autopsy guidelines. It appears to have been
discontinued mainly on account of poor coverage and compliance
at different levels of the COD reporting system.

The SRS-COD component relies on verbal autopsy to deter-
mine the COD. However, major departures from the SCD-Rural
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design are: (i) doing away with the structured questionnaire
approach; and (ii) lack of a symptom record. The SCD-Rural
symptom record (SCD-Rural Form 7) was similar in its informa-
tion content to the WHO COD report format, which requires
information about the underlying COD. The SRS-COD compo-
nent requires field agents to record the COD and the code to which
the COD is assigned. No further information about symptoms and
circumstances of death need be reported (This information is
required for systematic screening and coding of the COD reports).
However, it is too early to make a judgement on the new system.
It will be helpful if specific research studies are carried out to
evaluate the performance of the new COD reporting system in
rural areas. In particular, it will be desirable to assess the accuracy
of classification of deaths due to various causes. We intend to take
up this issue in our future studies and hope that other researchers
will examine and assess the efficacy of the newly introduced SRS-
based COD reporting system. We feel the content validity of the
SCD-Rural system was 'satisfactory' and assign a rating of
'tolerable' to the SRS-COD component.

Coverage by COD reporting systems
Table I shows coverage of deaths by the SCD-Rural scheme from
the sample areas from 1991 to 1995.9 Coverage is computed with
respect to the estimated total deaths for the SCD-Rural sample
areas, using the SRS death rates. Some states show more than
100% coverage for some years. This could be due to under-
counting by the SRS, giving rise to a small denominator in the
coverage estimate or under-counting of the population by the
SCD-Rural system. At the national level, the SCD-Rural covers
70% to 90% of deaths. However, there is a great deal of difference
among various states. Maharashtra has consistently maintained
more than 80% coverage for all 5 years. The other states with a
high yearly coverage include: Haryana, Kamataka, Tamil Nadu,
Rajasthan, Andhra Pradesh, Orissa, Himachal Pradesh, Punjab
and Uttar Pradesh. States such as Assam, Bihar and Madhya
Pradesh generally show poor coverage by the SCD-Rural system.
In West Bengal, the SCD-Rural system seems to be altogether
defunct. The APRCD study catalogued all SCD-Rural reports
from Andhra Pradesh for 1998. It was found that about 20% of
sample PHCs in headquarter villages were not sending any reports

TABLE1. Percentage of estimated deaths covered by SeD-Rural,
from 1991 to 1995

Country/State 1991 1992 1993 1994 1995

AllIndia na 68.3 78.7 88.1 90.3
AndhraPradesh 60.1 70.2 88.5 85.2 94.9
Assam na 38.1 43.0 71.5 65.5
Bihar 40.3 45.4 52.6 74.9 66.9
Gujarat 59.0 60.9 108.9 101.3 88.0
Haryana na 77.8 106.3 94.1 101.4
HimachalPradesh na 92.7 76.0 94.7 147.2
Karnataka 76.1 79.5 101.6 97.9 103.1
Kerala na 66.1 56.9 125.1 101.4
MadhyaPradesh 36.2 47.1 63.3 81.4 102.4
Maharashtra 91.6 95.0 108.2 86.7 82.1
Orissa 66.7 80.9 77.7 107.6 89.5
Punjab 57.7 68.7 61.4 71.7 82.2
Rajasthan 65.4 76.8 91.2 95.5 92.9
TamilNadu 76.1 81.9 90.0 80.6 72.0
UttarPradesh 67.6 82.4 102.5 97.1 103.4
WestBengal na na na na na
na not available
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TABLEII. Percentage of medically certified deaths to expected
urban deaths in major states from 1991 to 1994

Country/State 1991 1992 1993 1994

All India 25.1 24.2 27.7 24.2
AndhraPradesh* 17.2 24.5 21.9 15.7
Assam O· 0 0 0
Bihar 0 0 0 0
Gujarat 0 0 0 0
Haryana 44.8 40.1 44.0 26.6
Himachal Pradesh 0 0 0 0
Karnataka 34.9 41.1 35.4 42.5
Kerala 40.3 17.0 17.1 11.4
Madhya Pradesh 10.8 13.0 9.3 17.5
Maharashtra 76.2 77.4 58.4 74.7
Orissa 68.0 53.3 36.5 56.9
Punjab 0 0 0 0
Rajasthan 22.5 27.8 17.2 27.0
Tamil Nadu 35.5 40.5 35.2 43.5
Uttar Pradesh 0.8 0.7 0.4 0.7
West Bengal 0 0 0 0

*ThecoverageofmedicallycertifiedcauseofdeathintheurbanareasofAndhra
Pradeshwas:19957.9%,1996 13.9%and199820.4%

at all. Thus, poor coverage appears to be due to two reasons:
(i) under-counting; and (ii) complete lack of reporting from a
subset of sample villages.

Table II shows coverage by the MCCD scheme in urban
areas. 10 Coverage is computed with respect to the SRS estimate of
death rates applied to the urban population. At the national level,
the coverage is about 25% of urban deaths. The coverage in this
case, is computed with respect to the total population of urban
areas notified by the respective state government for MCCD. In
case of the SCD-Rural scheme, the reference population is much
smaller, consisting of the sample of villages included in the
scheme. Even though coverage by MCCD is much lower, the
number of COD reports arising out of the MCCD scheme appears
to be much larger. Variation between states in terms of coverage
by the MCCD scheme is much more pronounced. Many states
simply do not report a single death under the MCCD scheme.
These are: Assam, Bihar, Gujarat, Himachal Pradesh, Punjab and
West Bengal. Maharashtra is the only state with a fairly high
coverage (60%-75% in different years). The same state has
consistently achieved high levels of coverage in the SCD-Rural
scheme as well. On the other hand, states such as Orissa, Haryana,
Kamataka and Tamil Nadu have consistently collected COD
reports for about 40% of deaths in urban areas.

To get a better understanding of the factors leading to poor
coverage, we looked at the performance of MCCD in Andhra
Pradesh for the year 1998 (Table ill). The state government has
notified 116 municipalities under the MCCD scheme. This means
that the medical attendant, or health care institutions (HCIs) are
required, under the RBD Act, to send a COD report for all deaths
taking place in their charge. In 1998, only 15% of these munici-
palities sent just a few COD reports to the State Vital Statistics
Division. We call these the 'reporting' municipalities. Only 11%
of HCIs accounting for 33% beds, within these reporting munici-
palities, are sending some COD reports which are called the
'reporting HCIs'. We studied the performance of some large
reporting HCIs in the state capital, i.e. Hyderabad, to gain more
insight into the completeness of COD reporting by them. We
added up the number of deaths in these hospitals and those
registered with the municipality, as well as the number of COD
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TABLEIII. Medically certified cause of death (MCCD) in Andhra
Pradesh, 1998: Compliance by municipalities and health care
institutions within municipalities

Number of municipalities
notified by the state for MCCD
sending some reports to state

Institutions within the 17 reporting municipalities
Number sending some reports
Cumulative bed strength of these

Some reporting institutions in Hyderabad
Number of registered deaths from these institutions
Number of deaths for which COD report received

116 100%
17 14.7%

249 10.6%
11229 33%

100%
65%

Source:CompiledbytheauthorsbasedondatacollectedfromtheVitalStatistics
Division,AndhraPradesh

Percentageofhealthcareinstitutionsandbedsisarrivedatwithrespecttototal
institutionsandbedsasintheAndhraPradeshHealthInstitutionsDatabase
(APHIDB)maintainedattheInstituteofHealthSystem,Hyderabad

reports received from them. Reports of COD were filed for only
65% of the registered deaths.

To understand the situation in case of the non-reporting mu-
nicipalities, we looked at the list of 99 such municipalities and
discovered that 5 of them had teaching hospitals attached to
medical colleges. We expected that at least some clinical teams in
teaching hospitals would follow protocols and write COD reports.
We investigated two of these teaching hospitals and found that
they had submitted the COD reports for 1998 to the concerned
Municipal Health Office. The latter did not forward these to the
State Vital Statistics Office, apparently out of ignorance. As a
result, COD reports from all reporting HCIs within these registra-
tion areas stagnated at the municipality level. This finding is
strengthened by the fact that the arrival of COD reports in the State
Vital Statistics Division of Andhra Pradesh increased after our
study started. For example, in 1999, the number of reporting
municipalities increased from 17 to 24 in 1998.

Overall, we rate the coverage to be poor and found the follow-
ing causes for it:

1. Many HCIs, clinical teams and medical attendants are either
not aware oftheir responsibility to write and send COD reports
or simply do not care.

2. In the case of HCIs sending in some COD reports, there is still
a problem of compliance by all the clinical teams.

3. Many municipal health officers and their staff, meant to playa
crucial role in the collection of COD reports and enforcement
of the provisions of the RBD Act, are either not aware of their
role or simply do not care. As a result, some COD reports pile
up in individual municipal offices, without ever being tabu-
lated.

4. Some municipal health offices are totally unaware of and
unconcerned about their responsibility in reporting the CODs.
These are the ones who never receive a single COD report.

Validity of statistics at sub-national levels of disaggregation
Valid COD statistics at the state level allow for inter-state com-
parisons. Small area comparisons of mortality experience are
useful in identifying inequalities in health care services. In the
Indian context, inter-state and small area comparisons of COD
have the greatest potential to influence health policy. Ideally, we
should use the same 9 criteria to assess the validity of COD
statistics in each of the states. However, adequate data are not
available for the purpose. Hence, we relied on differences in
coverage by COD reporting systems in different states. Maharashtra



158

is the only state with a high coverage by COD reporting systems
inboth rural and urban areas. Four more states (Haryana, Karnataka,
Tamil Nadu and Orissa) have a reasonable coverage in both the
rural and urban areas. Rajasthan, Andhra Pradesh, Himachal
Pradesh, Uttar Pradesh and Punjab have a reasonable coverage in
rural areas but a poor coverage in the urban sector. Thus, only 5 out
of the 15 major states have reasonable coverage and merit inter-
state comparison of their COD structures. Considering the size of
the country and the potential of small area comparisons of mortal-
ity statistics to formulate an informed health policy, we feel that
the usability of COD statistics in India for inter-state and small
area comparisons is rather poor.

Deaths coded as unclassifiable
The high incidence of unclassifiable deaths affects the accuracy of
COD statistics. If unclassifiable deaths are equitably drawn from
all causes, they may not affect the estimated COD profile. How-
ever, deaths attributable to certain causes have a greater tendency
to end up in the unclassifiable category. Deaths due to causes with
ill-defined symptoms, or those giving rise to multiple presenta-
tions would be difficult to classify. Such deaths would end up in
the unclassified category in comparison to deaths due to clearly
identifiable causes. For example, as Preston" pointed out, many
deaths due to cancer appear under senility or unknown cause due
to apoor diagnosis. Cardiovascular diseases, particularly ischaemic
heart disease causing death by sudden heart attack, may remain
unrecognized and be assigned to 'senility' or 'unclassifiable'
categories. On the other hand, respiratory tuberculosis is easy to
recognize and would not usually appear under deaths assigned to
the miscellaneous categories. Provided the proportion of deaths
assigned to miscellaneous codes such as unclassifiable, senility,
etc. is small, we can rely on cause-specific mortality statistics.
Non-availability of age or sex of the deceased may contribute to
biased estimation of cause-specific mortality proportions.

Table IV shows the incidence of unci assifiable deaths for the
SCD-Rural and MCCD data. More than 20% of deaths reported
by the SCD-Rural scheme were coded as unclassifiable. In Andhra
Pradesh, during 1988-93,38% of these deaths were coded as 'not
classifiable'. Another 25% of deaths were coded as 'senility'.
These figures are based on data obtained from the State Vital
Statistics Division. For urban areas, the incidence of unclass ifiable
deaths is comparatively lower (15%). This is still higher than the
10% norm proposed by Ruzicka and Lopez." Information about
deaths, where the age was not specified, is not available for the
SCD-Rural data. In case ofthe MCCD data from urban areas, data

TABLE IV. Percentage of deaths coded as unclassifiable by the Survey of
cause of death-Rural and medically certified cause of death (MCCD) scheme

Year SCD-Rural MCCD in urban areas

All
India

Andhra
Pradesh

All
India

Andhra
Pradesh

Unclassifiable Missing Unclassifiable Missing Unclassifiable
age age

1991 26.7 22.1 1.9 14.5 0.0 12.4

1992 26.4 22.2 2.2 14.4 0.0 10.4

1993 26.2 23.9 1.9 15.4 0.0 8.3
1994 24.3 2.5 13.4 0.0 8.0
1995 18.6 8.2 8.8
1996 4.8 6.5
1998 27.9 7.6

seD data forthe years after 1995 are yetto be published. For 1995-96 (MeeD) and
1998 (SeD), data from Andhra Pradesh have been compiled by us for this study
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on age was missing in about 2% of cases. In Andhra Pradesh, there
was no 'missing age data' for 1991-94 as the figures were either
not tabulated or not reported. We collected the state's data for a
few recent years and found that the incidence of COD with
'missing age data' reports was 4.8% in 1995 and 7.6% in 1998.
We feel that the incidence of COD reports which do not mention
the age of the deceased is rather high, both for urban as well as
rural areas. Such high levels of 'missing age' COD reports could
not have been due to lack of primary data. Most probably it is a
result of poor attention and a lack of interest and awareness by
the institutions and field agents.

Consistency in reported COD structure with
general mortality level
Preston" demonstrated, with the help of COD data for 165
populations, that cause-specific mortality tends to be a function of
the all-cause mortality. Simply put, high mortality populations
tend to have a higher proportion of deaths attributable to infectious
and parasitic diseases. As general mortality reduces, there is
usually a more than proportionate reduction in deaths due to
infectious and parasitic diseases. Preston estimated linear models
relating the general mortality levels to mortality attributed to 12
cause groups. Murray and Lopez'? estimated logarithmic models
using more recent data. These models estimate the COD structure
with equations for specific age-sex groups in 3 categories of
causes described for disease estimation. Murray and Lopez!'
published model predicted cause-specific death rates for these
group causes along with values at I, 2 and 3 standard deviations
(SD) from the mean predictions. These models have been used by
Murray and Lopez to predict the cause-specific mortality for
populations with poor COD statistics. We can use the same
models to assess the quality of COD statistics in India. However,
we believe that the models do not necessarily predict the truth.
Only a good COD reporting system can reveal the actual COD
structure. Nonetheless, the models can be used to examine the
plausibility of the COD structure suggested by the currently
available COD statistics. For this purpose, we estimated mortality
in respective cause groups for urban areas of India, using the
general mortality estimates from SRS as inputs. We compared
these figures with the corresponding cause group mortality data
from COD statistics for the corresponding year. If a data point is
within 1 SD of the mean predicted cause group mortality, we
consider that the data point satisfies the COD model under the 1
SD rule. If a data point differs from the mean predicted value by
more than 1 SD, then it does not satisfy the model under the 1 SD
rule. We examined all the data points using 1,2 and 3 SD rules.
A data point satisfying the 1 SD rule will satisfy the 2 SD and 3
SD rules. However, a data point not satisfying the 1 SD rule may
satisfy the 2 SD rule. In other words, the 1 SD rule is the most
restrictive and the 3 SD rule the most liberal. If the COD structure
revealed by the COD statistics was largely consistent with the
cause structure predicted by the model, then most data points
would satisfy the 1SD rule. In other words, the percentage of data
points not satisfying the 2 SD or 3 SD rules gives us an idea about
the unreliability of the COD statistics.

Table V shows the result of the comparison of model predicted
cause group-specific mortality for different age and sex groups with
corresponding data points from MCCD for 1991-96. About 30%-
40% of data points do not satisfy the 3 SD rule. If the general
mortality-based model is true, then one would expect a deviation of
data points beyond 3 SDs of the model predicted value only in <1%
of cases, assuming that model predictions and data points are



MEDICINE AND SOCIETY

TABLEV. Age and sex cause-specific mortality proportion data
points not satisfying model-based expectations of general mortality

Year I SD rule 2 SDruie 3 SD rule

n % n % n %

1991 21 50 18 43 16 38
1992 25 60 18 43 15 36
1993 34 81 23 55 14 33
1994 27 64 22 52 12 29
1995 29 69 21 50 14 33
1996 23 55 18 43 16 38

normally distributed. However, we see a 30%-40% incidence of
deviant points. We are not sure to what extent the model is a true
reflection of the underlying relationship between general mortality
and cause-specific mortality. Hence, allowing for possible inaccu-
racy of the model, we rate the performance in this aspect as
'tolerable' .

Incorrect assignment of causes with clear age and sex dependency
Certain causes of death have a very clear age and sex dependency.
Deaths due to reproductive organ pathology are limited to the sex
concerned. For example, death due to carcinoma of the cervix is
impossible in men. Certain other factors are improbable causes of
death for some age and sex groups, e.g. death due to ischaemic heart
disease in children <5 years of age. Such impossibilities and
improbabilities are usually rectified through systematic screening
of COD reports by medical care supervisors at the health care
provider level and vital statistics authorities at the regional and
national levels. Reporting of deaths with clear age and sex depen-
dency under other age and sex groups is evidence of poor scrutiny
at various levels. Table VI shows instances of such deaths between
1991 and 1994. The number of deaths with an impossible or

TABLEVI. Instances of deaths with clear age and sex dependency
reported under other age and sex groups

Selected cause with Survey of cause of Medically certified
clear age and sex death (SCD)-Rural cause of death (MCCD)
dependency in urban areas

1991 1992 1993 1994 1991 1992 1993 1994

Maternal deaths in 0 0 0 0 10 23 4
women not in
reproductive age group
(5 to 64 years)

Suicides inchildren 2 3 3 8 4 5 3
<5 years of age

Deaths at >5 years of 0 0 0 0 33 2 118 0
age attributed to low
birth-weight

Death at >5 years of age 0 0 0 0 0 2 86
attributed to birth
traumalbirth asphyxia

Heart attack (SCD- 14 7 7 130 126 173 140
Rurai)/ischaemic heart
disease (MCCD) in
children <5 years of age

Pulmonary tuberculosis I 8 12 4 202 141 226 191
in infants

Total deaths reported under SeD-Rural: 1991 22629, 1992 26 118, 1993 29597 and
1994 36799
Total deaths under MeeD: 1991 384325, 1992 374839, 1993 362581 and
1994 374141
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improbable cause in an age and sex combination is small compared
to the total reported deaths (mentioned in the footnote to the table).
However, their very existence suggests lack of systematic screen-
ing, which may contribute to the poor quality of the COD data.

Incidence of improbable age and sex distribution by cause
Based on our knowledge of the pathophysiology and epidemiol-
ogy of different diseases, a certain age pattern of deaths due to a
cause can be expected. For example, we know that deaths due to
cancer generally increase with age. We used this fact to assess the
quality of COD statistics. If the age pattern of deaths attributed to
a cause by the COD reporting system was found to clearly deviate
from the expected age pattern, we suspected the validity of the
COD statistic. We were looking for major deviations in age pattern.
The best way to do that is to look at graphs showing the age pattern
of deaths attributed to a cause. We plotted such graphs for the 10
most common causes, using data for 5 consecutive years (1991-
95). For the SCD-Rural these causes were: suicide, excessive
heat, gastroenteritis, tuberculosis, bronchitis, pneumonia, paraly-
sis, congestive heart disease, heart attack and jaundice. In case of
the MCCD these causes were: ischaemic heart disease, tubercu-
losis, lower respiratory tract infection, low birth-weight, cere-
brovascular disease, diarrhoeal disease, road traffic accidents,
chronic obstructive pulmonary disease, fires and birth asphyxial
birth trauma. Twenty such graphs were plotted (10 for SCD- Rural

TABLEVII. Percentage of deaths in all ages attributed to major cause
groups by Survey of cause of death (SCD)-Rural and medically
certified cause of death (MCCD) schemes in different years

1990 1991 1992 1993 1994 1995 Variance

SeD-Rural
Accidents 8.87 8.54 8.63 8.36 8.79 10.29 0.406
Maternal 1.04 1.11 1.03 1.30 1.05 0.93 0.012
Fevers 7.57 7.29 7.62 6.66 7.25 7.34 0.098
Digestive 6.48 6.39 6.16 6.79 6.23 6.23 0.046
system

Coughs 19.43 18.88 19.50 19.21 19.30 20.75 0.344
Central 4.43 4.40 4.52 4.21 5.04 4.75 0.072

nervous
system

Cardio- 11.52 11.05 10.75 10.64 11.18 12.49 0.380
vascular
system

Infant deaths 10.14 10.26 10.62 11.08 9.66 9.84 0.226

MeeD-Urban areas
Infectious 16.3 17.0 16.7 17.3 16.7 na 0.112

diseases
Cancers 3.4 3.7 3.6 3.6 3.6 0.009
Central 3.3 3.5 3.7 3.7 3.4 0.025

nervous
system

Cardio- 20.4 21.1 21.3 21.6 21.9 0.258
vascular
system

Respiratory 7.7 8.1 7.8 7.7 7.4 0.050
diseases

Digestive 4.0 4.3 4.6 4.6 4.5 0.052
system

Perinatal 8.9 8.7 9.1 9.2 8.5 0.065
Endocrine 2.6 2.7 2.8 3.3 3.3 0.090
Injuries 14.1 11.2 11.0 11.2 11.7 1.330
Blood 2.0 2.0 2.1 2.0 2.2 0.006

disorders

na not available
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and 10for MCCD). Each graph had 10plots at the rate oftwo plots
(women and men) for each year. The plots were visually examined
for any unusual age patterns. We did not find any instance of an
unusual age pattern. Figure 1 shows a sample of 4 such graphs.
Assignment of deaths due to neoplasms are known to be affected
by deficiencies in COD reporting systems. Hence, we examined
the age pattern of such deaths as reported by SCD-Rural in 1995
and MCCD in 1995 and 1996. We expected that mortality due to
cancers would increase with advancing age. The SCD-Rural
(1995) data showed the expected trend but the plots ofMCCD data
showed a decline in cause-specific death rate after 55 years. This
is most probably due to under-diagnosis of cancer at older ages.
On the whole, we found that the age and sex pattern of deaths
attributed to major causes by the Indian COD reporting systems
were on expected lines. However, existence of deviations in age
pattern for a few causes could not be ruled out. Overall, we rate the
performarice of the system as satisfactory.

Consistency of cause-specific mortality in consecutive years
Table VII shows the percentage of deaths in all age groups
attributed to major cause groups by the SCD-Rural and MCCD
systems in rural and urban areas, respectively, in different years.
We examined data for 1990-95 for rural areas and 1990-1994 for
urban areas. Miscellaneous cause groups such as senility were not
taken into account as these had been examined earlier under
separate criteria. The last column shows variance of the cause-
specific mortality percentages in different years. Evidently, the
cause-specific mortality percentages at major cause group level do
not vary much over consecutive years. To see ifthis characteristic
is retained at the detailed cause level, we examined data for the 10
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most common detailed causes of death for the same period.
Variance of the cause-specific mortality percentages was low and
in the same range as in the cause groups. Consistency of cause
group-specific mortality proportions for consecutive years gives
some confidence about the usability of the statistics.

Timely complication and publication of statistics
Timely availability of data determines its usefulness to a great
extent. Timeliness has two dimensions: (i) time taken for publica-
tion of results; and (ii) regularity in publication. Table VIII shows
the time taken for collation and publication of COD reports in
India. The SCD-Rural reports usually take about 1-2 years for
publication. The MCCD reports take about 4-7 years. In the pre-
computerization era a gap of about a year could be justified.
However, the delay has gone up to 7 years in some cases. Even in
the case of SCD-Rural, for which the tabulation workload is
lower, there has been a delay of up to 2 years. Note also that 4
MCCD reports were published in a single year. This means that
publication of the reports was episodic. Irregularity in publication
of reports means that some potential users may decide not to use
the COD statistics if the regularity of their own output is to be
maintained. For example, certain health care programme evalua-
tions could benefit from regularly available COD statistics. In-
stead, most programmes use input measures and assume the
programme would have had the intended effect of reduction in
mortality or morbidity. Some programmes may generate their own
statistics and use them for evaluation purposes, giving rise to a
potential for bias in favour of programme effectiveness. Thus, both
MCCD and SCD-Rural statistics suffer from long delays and
episodic publication of results.
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FIG 1. Age distribution of deaths attributed to selected cases by SeD-Rural and MeeD
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TABLEVIII. Time taken for collation and publication of cause of
death reports
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TABLEIX. Overall assessment of performance of cause of death
reporting system in India

Data Survey of cause of Medically certified cause Criteria
year death-Rural of death

Publication date Delay (years) Publication date Delay (years) Design of reporting
system

1989 December 1990 I
1990 January 1992 I March 1998 7
1991 December 1992 1 March 1998 5.25
1992· 1994 2 July 1998 5.6 Coverage/compliance
1993 1995 2 November 1998 4.9
1994 May 1996 1.5 February 1999 4.1
1995 1997 2

CAN WE IMPROVE THE COD REPORTING SYSTEM IN
INDIA?
We examined the COD reporting system in India using 9 criteria.
In Table IX we have summarized the findings and given our rating
of the contemporary Indian COD reporting system.

We find that the major factors affecting usability of COD
statistics in India are: (i) poor coverage; (ii) high incidence of
unclassifiable deaths; (iii) long delay and irregular publication of
statistics; and (iv) lack of systematic screening. Our subjective
assessment of factors contributing to various aspects of poor perfor-
mance with possible measures for improvement are given below.

Poor coverage has two aspects: (i) total non-reporting from
certain areas; and (ii) under-reporting from other areas. These areas
are sample villages in case ofSCD-Rural and non-reporting munici-
palities in case of MCCD. Total non-compliance is most probably
due to lack of awareness. We attended a few SCD-Rural training
programmes in Andhra Pradesh during 1998 and found that some
PHC medical officers were totally unaware of the COD reporting
system which was supposed to operate in their PHCs. In the case of
MCCD, we generated a list of non-reporting municipalities in
Andhra Pradesh and then wrote to the municipal authorities con-
cerned. We found that-in some of these municipalities, a few COD
reports had been received. However, the personnel concerned were
not aware as to where they had to send these reports. We observed a
spurt in receipt of COD reports by the State Vital Statistics Division
after our communication to the municipal authorities.

Other contributors to poor coverage are non-reporting health
care providers. The Institute of Health Systems at Hyderabad
maintains a computerized database of HCIs in Andhra Pradesh
(APHIDB). We compared the list of HCIs from which COD reports
had been received with the list of all HCIs in the APHID B. We found
that many hospitals with a sufficiently large bed capacity were not
sending a single COD report in a year. Finally, hospitals with a
tradition of sending COD reports may not do so for all deaths. Some
hospitals send COD reports only for cases with some medico-legal
implication. We have come across cases where COD reports have
been written by clinical departments, but have not been transmitted
to the concerned municipal health authorities. Thus, there seems to
be total apathy at every level, contributing to poor coverage by the
COD reporting systems. A lot of this apathy and managerial
inattention is perhaps due to the data being analysed at the national
level. There is no mechanism or effort to analyse COD data at the
state level and use the results for state-level health policy analysis.
As a result, field agents and medical practitioners do not have any
means of direct feedback about the utilization of the data collected
by them. This contributes to the gradual deterioration in the accu-
racy of COD statistics. It would be desirable for each state to build
up a capacity for local analysis of COD and to put a system of

Brief review of performance Rating

Incidence of
unclassifiable deaths

Consistency of
cause- specific
mortality propor-
tion with general
mortality level

Incorrect assign-
ment of causes with
clear age-sex
dependency

Incidence of
improbable age-
sex distribution by
cause

Consistency of cause
- specific mortality
proportion over time

Timeliness of reports

SCD-Rural based on verbal autopsy.
Recently replaced by summary verbal
autopsy questions added to the SRS.
MCCD based on WHO-ICD basic
tabulation lists.

In rural areas, coverage is about 60%
-75% of designed sample. In urban
areas, cause of death reports are filed
only for 20%-25% deaths. Under-
counting is uniform across age groups,
except for children in 0-4 years.

SCD-Rural: 20% or more.
MCCD: 15%

In about 30%-40% of age, sex, and
cause group, mortality reported by
Indian cause of death systems devi-
ated by more than 3 SDs from the
general mortality based model predic-
tions for the corresponding groups.

A few such cases are reported
both by SCD-Rural and MCCD.
Suggests no systematic screening
of cause of death reports at any level.

No such evidence for top 10
causes of death. However,
deviations for other causes can
not be ruled out.

Examined for major cause groups.
and top 10detailed causes. Cause-
specific mortality proportions are
consistent over consecutive years

1-7 year gap between the year to
which data relates and year of
publication

Satisfactory

Poor

Poor

Tolerable

Tolerable

Satisfactory

Satisfactory

Poor

feedback between COD pattern analysts and field functionaries in
charge of primary data collection. It is high time that state director-
ates of public health and the ministries of health and municipal
administration review the state of the COD reporting system and
revamp the same to facilitate more informed health policy formula-
tion. Sponsored research to analyse COD statistics and the implica-
tions for health policy, will, we hope, generate some enthusiasm for
usable statistics. In addition, state departments of health and the
municipal administrations need to pay some managerial attention
and periodically review the performance of COD reporting systems.
We feel that if a drive is launched by the health and municipal
administrations consecutively for aperiod of, say,S years, coverage
of the MCCD scheme would go up substantially. We conjecture that
once coverage goes up to about 80% of estimated deaths, it will
sustain itself without much need for managerial and supervisory
resources. The need of the hour is to launch a drive to make everyone
aware of the need to write and file COD reports. The RBD Act
provides for a fine of up to Rs 50 for non-filling or incorrect filling
of COD reports. Our experience in Andhra Pradesh has been that
this provision has never been used. The amount of fine prescribed
by the RBD Act is more of a token fine than a real financial burden
on health care providers. We feel that this fact can be conveniently
exploited to improve awareness about COD report writing among
health care providers. The fine can act as a token but effective
reminder to defaulting health care providers tocomply with the legal
requirement of filling in and sending a COD report.
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The high incidence of unclassifiable deaths is due to poor COD
report writing skills. Chiefs of clinical units do not emphasize the
importance of writing up the COD report. Short-term training
programmes to build up COD report writing skills will help
improve physicians' skills. Non-maintenance or poor mainte-
nance of medical records also contributes to the inaccurate assign-
ment of COD. Faced with inadequate information from medical
records, the physician writing the COD report would tend to
assign the death to an unclassifiable or miscellaneous code.
Hence, the RBD Act needs further amendment requiring health
care providers to maintain appropriate medical records to facili-
tate accurate classification of COD.

Delay in compilation and publication of COD statistics can be
reduced by computerization. At present, a lot of the tabulation
work is done manually (except for some computerization in the
office of the RGI). It is understood that the RGI has started the
practice of sub-contracting data entry to private computer service
providers. We believe that computerization needs to be done at the
state-level, so that state-level statistics could be published locally
enabling their use to prepare informed state health policies. The
tabulation and publication of state-level statistics should be de-
centralized to the state vital statistics offices. If the operations are
computerized and complementary services are locally purchased,
this decentralization can be achieved without any major addition
to the current staff. Computerization of COD report entries and
collation is essential. The Institute of Health Systems has devel-
oped software (PRISM: Processing and Research Information
System for Mortality data)which is designed to work in municipal
as well as state vital statistics offices. This allows for transmission
of COD reports and statistics from municipal offices to state
headquarters and data processing to generate COD statistics
according to the formats being used by the RGI.

The current COD reporting in rural areas is a cause for concern.
We have analysed the features and performance of the SCD-Rural
scheme above. Unfortunately, the scheme has been discontinued.
Instead, certain COD questions have been added to the SRS data
collection formats. It is too early to comment on the performance
of the new system. However, one thing is obvious about the design
of the system. Although the new guidelines prescribe the use of
verbal autopsy guidelines developed for the SCD-Rural system,
the COD data columns in the SRS forms do not allow for recording
of symptoms and signs leading to death. Entering this information
in the COD reports will allow for meaningful systematic screen-
ing, review and coding of COD.

CONCLUSIONS
Valid and reliable statistics on COD are an essential input for
setting priorities in the health sector. Major initiatives to system-
atically identify health sector priorities have used COD informa-
tion. An ideal COD reporting system consists of: (i) a fully
developed vital registration system; (ii) 100% medical attendance
at the time of death; and (iii) full compliance by health care
providers in writing and transmitting COD reports. Developing
countries such as India are making efforts to operate COD report-
ing systems that are feasible within the constraints of a partially
developed registration of vital events and poor availability of
medical facilities. We examined the COD reporting systems in
India and usability of the statistics they generate. For rural areas,
COD statistics were collected through the SCD-Rural scheme till
December 1998. Thereafter, the rural COD statistics are sought to
be generated by adding a few columns to capture COD informa-
tion for deaths reported under the SRS. For urban areas, the
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MCCD scheme is used. To assess the usability of COD statistics,
we examined the SCD-Rural and MCCD data for a period of 5
years in the first half of the 1990s using 9 usability criteria. We
found that major factors affecting the usability of the COD
statistics in India are: (i) poor coverage; (ii) high incidence of
unclassifiable deaths; (iii) long delay and irregular publication of
statistics; and (iv) lack of systematic screening.

We recommend, based on our subjective understanding of the
problems, certain steps to improve the usability of COD statistics.
We propose that a drive should be launched by the Ministry of
Health, Government of India, and all state governments through
the Ministries of Health and Municipal Administrations, to im-
prove coverage by COD reporting systems. Based on our experi-
ence in Andhra Pradesh, we conjecture that simply introducing
periodical reviews jointly by the Departments of Health and
Municipal Administration, identification of non-reporting mu-
nicipalities and sample units, and further identification of non-
reporting HCIs sustained over a period of 5 years will raise
coverage substantially . We also recommend: (i) training
programmes to build up COD report writing skills among physi-
cians; (ii) compilation and publication of COD statistics at the
state level; (iii) sponsored research on COD structure and its
policy implications; and (iv) computerization offiling, tabulation
and flow of COD statistics at the municipality and state levels. To
reduce the unusually high level of unclassifiable deaths, we
recommend that an amendment be made in the RBD Act requir-
ing hospitals and HCIs to maintain medical records. We are
unable to make any specific recommendation for rural areas,
since the system has recently changed. We have some reserva-
tions about the design of the new system. The COD columns
added to the SRS data collection forms do not provide for
recording of symptoms. The latter information is required for
systematic screening and coding of COD reports. However, it is

. too early to make ajudgmenton the new system. We recommend
that research be taken up in order to evaluate the performance of
the new COD reporting system in rural areas.
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