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Abstract
Introduction: India, the second most populous country in the world shares proportionate global mortality with deficient mortality data. In
view of limited literature about quality of cause of death data from our country, a study was undertaken to find out completeness of records
of Medical Certificate of Cause of Death (MCCD) and to find out disparity between them and clinical records.
Materials and Methods: A Cross sectional record based study was conducted at a tertiary care hospital in Mumbai. Randomly selected
20% of records of the patients died after admission to the tertiary care hospital during calendar year of 2016 were included while
medicolegal deaths were excluded. Demographic variables, variables related with cause of death were assessed for accuracy and
administrative variables were added to these while assessing completeness. The study was conducted after obtaining Institutional Ethical
Committee approval and data was analysed appropriately.
Result: All 410(100%) MCCD forms assessed were notably incomplete and inaccurate. Time interval between mortality causes and death
was mentioned in 2(0.48%) certificates only and that was also inaccurate. Other major errors were mode of dying mentioned as an
immediate or antecedent cause of death 353(86%) and 170(41%) respectively, multiple causes and use of short forms 229(56%) and
143(35%) respectively.
Conclusion: A sustainable training programme with inbuilt quality assurance mechanism for improving medical certification of cause of
death at institutional level should be imparted.
Keywords: Medical Certificate of Cause of Death (MCCD), Assessment, India.

At present our country is contributing 9.9 million
Introduction
deaths, nearly12% of global deaths with majority of deaths
Mortality statistics remains the cornerstone for planning
occurring at home due to multiple reasons.7Births, deaths
health services, evaluating health related indicators
and Marriages Registration Act, 1873 represents age old
including emerging and re-emerging diseases. Registration
tradition of vital events.8However it has not much improved
of death is gaining momentum worldwide, due to its
vital statistics registration in our country which led to
importance as a loss of legal identity in the complex
mandatory Central Births and Deaths Registration Act, 1969
structure of modern society. Efficient Civil Registration and
and SRS Sample Registration System and Verbal Autopsy.8Vital Statistics system (CRVS) act as a source of strong
10
population level mortality data on continuous basis as there
Though legal provisions and guidelines for MCCD are
are limitations to census and survey. Strengthening CRVS
available, they are not percolated uniformlly to issuing
has become priority worldwide for reporting against
authorities. Despite introduction of MCCD, as per the States
development frameworks such as the Sustainable
or Union Territory(UT) wise details of Medical Institutions
Developmental Goals (SDGs) where 15 out of the 17 SDGs
having in-patient facilities /covered/reporting data on
require CRVS data to measure their indicators.1
MCCD, out of 77499 medical institutions having inpatient
World Health Organization (WHO) in 1948 introduced
facilities, 51129 are covered under MCCD and out of them
a standard format for death certification in order to bring
only 35761 Medical Institutions reported MCCD data as per
uniformity in this important public health surveillance tool.2
the National list for tabulation. During 2015, Maharashtra
Medical Certificate of Cause of Death (MCCD) is the most
registered 34.5% of medically certified death as compared
essential for death registration because of legal,
to total registered deaths.11 That clearly indicates scope for
administrative and statistical aspects.3In order to improve
improving ambit of MCCD in this second most populous
quality data of vital statistics including deaths, a guidance
state of the country. One of the hindrances to generate
tool for a standards-based review of country practices in
robust quality and up-to-date medically certified cause of
Civil Registration and Vital Statistics have been developed
death data in our country include lack of inbuilt program of
globally.4 About three-fourth (75%) of global deaths per
reorientation training at the time of induction into medical
year worldwide occur in developing countries.
services. Others are no universal efforts for quality
Globally, completeness and quality of cause of death
assurance of death certification by government and private
data was assessed where European Region (EUR) had
health care providers as well as meagre penalty charges
maximum number of countries with high quality mortality
against non-compliance of medical practitioners towards
data. In South East Asia Region (SEAR), only four
statutory provisions mentioned under MCCD.11,12
countries were reported where India reported very low
6
quality data (10%).
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India, the second most populous country in the world
will be surpassing China by 2022, in terms of population
growth with proportionate increase in global mortality.
Hence it is definitely a need of the hour to boost the existing
death certification mechanism with focus on quality
assurance at all level. Published evidence from elsewhere
countries supports training interventions improve death
certification.13-21 In order to achieve this objective
multifaceted research with robust monitoring in death
certification is crucial. However there is a limited relevant
published evidence from our country.15-17,19- 21 Hence a study
was conducted to assess MCCD in a tertiary care hospital in
Mumbai. Objectives of same were to find out completeness
of death records as well as disparity between clinical records
and MCCD.
Materials and Methods
A Cross sectional record based study was conducted at a
tertiary care hospital in Mumbai. For feasibility purpose
death records of calendar year 2016 were selected. Among
them randomly selected 20% records of the patients who
succumbed to natural death after admission to the tertiary
care hospital were included except medicolegal case.
Fourteen variables including demographic and death
related details of deceased in MCCD to assess accuracy. In
addition to this, signature, name, registration number of
Resident Medical Officer and Date of verification were
assessed for completeness.

While assessing completeness of MCCDs, for each
blank (excluding blank but correct and filled (including
blank but correct) variable, score of “0” and “1” scores were
given respectively. In this way certificates scoring “17”
labelled as completely complete while score of “14-16” as
slightly incomplete, MCCDs with score of “7-13” and“<7”
were considered as notably incomplete and grossly
incomplete respectively. Similarly while assessing accuracy
of MCCDs, for each wrongly filled and correctly filled (also
includes blank but correct) variable, score of “0” and “1”
scores were given respectively. In this way certificates
scoring “14” labelled as completely accurate while score of
“11-13” as slightly inaccurate. MCCDs with score of “6-10”
and “<6” were considered as notably inaccurate and grossly
inaccurate respectively.
Data was collected during June-December 2017 and
was entered in Microsoft Excel and analysed appropriately.
All necessary permissions including Institutional ethical was
obtained.
Results
During the study period, 3340 deaths took place of which
1288 were medicolegal cases. Analysis of 20% of 2052
clinically certified deaths was carried out (n=410). It
included death records of 159(38%) female and 251(62%)
male deceased patients.
Assessment of completeness of MCCD was shown as in
table number 1.

Table 1: Assessment of Completeness of Variables in MCCD forms (n=410)
S. No
Variables
Completeness found in MCCD(n=410)
No. (%)
Details of incompleteness No. (%)
1
Name of deceased
409(99.75)
1(0.25)
2
Age
406 (99.02)
4(0.98)
3
Sex
407(99.26)
3(0.74)
4
Date of admission
406(99.02)
4 (0.98)
5
Date of death
396(96.58)
14 (3.42)
6
Time interval between causes and death
2(0.48)
408(99.52)
7
Immediate cause of death
409(99.75)
1(0.25)
8
Antecedent cause of death
403(98.29)
7(1.71)
9
Underlying cause of death
375(91.46)
35(8.54)
10
Contributory cause of death
368(89.75)
42(10.25)
11
Name of Medical officer
410(100)
0(0)
12
Signature of medical officer
410(100)
0(0)
13
Registration Number of medical officer
410(100)
0(0)
14
Manner of death
410(100)
0(0)
15
Pregnancy in case of female deceased
0(0)
159(100)
16
If delivered or not
0(0)
0(0)
17
Date of verification
410(100)
0(0)
As seen in table number 1, many variables were incomplete because details were not mentioned.
Level of completeness of MCCD were analysed and mentioned in table 2.
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Table 2: Level of completeness of MCCD forms (n=410)
Completeness of MCCD forms (n=410)
Level of completeness
Range of score
Completeness (%)
Completely complete
17
100
Slightly incomplete
14—16
82—95
Notably incomplete
7—13
40—76
Grossly incomplete
<7
<40
Total

Frequency of MCCD forms
No
Percentage
0
0
0
0
410
100
0
0
410

Results of Level of accuracy of MCCD were mentioned in table 3.
Table 3: Assessment of Accuracy of Variables in MCCD forms (n=410)
S. No
Variables
1
Name of deceased
2
Age
3
Sex
4
Date of admission
5
Date of death
6
Time Interval between Causes & Death
7
Immediate Cause of death
8
Antecedent Cause of death
9
Underlying Cause of death
10
Contributory Cause of death
11
Manner of Death
12
Pregnancy in case of female deceased
13
If delivered or not
14
How did injury occur?

No. (%)
361(88.04)
395(96.34)
404(99.26)
404(98.53)
395(96.34)
0 (0)
39(9.5)
189(46.09)
241(58.78)
375(91.46)
410(100)
0(0)
0(0)
0(0)

Major errors related to accuracy of MCCD were time interval between Causes and Death was not written, mode of dying was
mentioned as Immediate, Antecedent and Underlying cause and use of short forms in them.
Following table number 4 shows level of accuracy of MCCD forms
Table 4: Level of Accuracy of MCCD forms (n=410)
Accuracy of MCCD forms (n=410)
Level of accuracy
Range of score
Accuracy (%)
Completely accurate
14
100
Slightly inaccurate
11—13
78—93
Notably inaccurate
6—10
40—71
Grossly inaccurate
<6
<40
Total
Discussion
During the study period 3340 deaths took place, accounting
6% against total admissions in that year. The total certified
deaths were 2052 and in 1288 cases post mortem was
carried out. Analysis of 20% of clinically certified deaths
was carried out.
All death certificates were almost complete as per socio
demographic variables as compared to other studies
conducted elsewhere.19,22
In this study, date of admission and death were
mentioned in 406(99.02%) and 396(96.58%) respectively in
the records assessed while in other studies date of death was
mentioned in 99.9% and 95.9% records.17,21

Frequency of MCCD forms
No.
Percentage
0
0
0
0
410
100
0
0
410

Completeness of variables such as immediate cause,
antecedent cause and underlying were 409(99.75%),
403(98.29%) and 375(88.04%)respectively. In a study
conducted in India, the MCCD forms were complete in
99.8%, 97.7% and 98.4% for variables like immediate
cause, antecedent cause and underlying cause respectively
while the same were complete in 95.9%, 27% and 1.1%
MCCD forms in another study conducted in India
respectively.17,19
Time intervals between causes and death were
mentioned in only two certificates (0.48%) in our study
while in other studies in India, it was mentioned in 7.2% 74.7%.16,21,23
Completeness of MCCD was 100% as per as variables
like Variables like Name of doctor, Signature of doctor,
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Registration Number of doctor and his Designation were
considered,equivalent with other study.17
In our study, information about important variables like
in case of female death, pregnancy status and whether
delivered or not, was not available at all. While in a study
conducted elsewhere in India, pregnancy status and delivery
status were reported in 95.2% & 93.5% respectively.17
Overall completeness showed that all certificates were
notably incomplete as compared to other study which had
used similar kind of grading for assessing completeness,
showed majority of certificates were 96.19% notably
incomplete and 73.9% slightly incomplete.17,19
Overall accuracy about socio-demographic information
variables varies from 88% to 98.53%. Major error was in
terms of incomplete, wrongly mentioned name in
49(11.95%) MCCD. Absence or wrong mention of age and
sex in 15(3.6%) and 6(1.4%) respectively in this study. A
similar kind of study conducted at Gujarat revealed 0.2%
and 0.5% error in name and age respectively while gender
accurately mentioned in all certificates while another study
observed errors 0.2%, 1.26% and 0.76% in this respective
context in India.17,21
In our study, mode of dying was mentioned as
immediate cause in 371(90.48%) certificates and as an
antecedent cause and an underlying causes of death in
193(47.07%) and 17(4.14%) death records assessed
respectively.
In all three causes, 164(40%) short forms and 266(65%)
multiple causes were mentioned respectively. At
64(15.60%) places, contributory causes were not mentioned
which were mentioned in clinical notes.
Accuracy for immediate, antecedent and underlying
cause found to be 39 (9.5%), 189(46%) and 241(58.78%)
respectively while other study from elsewhere in the world
observed 17.5%, 40.8% and 86.8% respectively.26 Studies
conducted elsewhere in India observed 44%, 55% and
69.9% accuracy respectively and another study observed
95.56%, 66.67% and 40% accuracy respectively in this
context.17,21,22
While time interval between immediate antecedent and
underlying causes of death and death was mentioned in only
2(0.48%) records, however it was not accurate (0%).
However studies conducted elsewhere in India observed
2%, 7.9% and 59.1% accuracy respectively and another
study observed 8.89%, 4.45% and 6.67% accuracy
respectively in this context.17,21
Overall accuracy showed that all certificates were
notably inaccurate as compared to other study which had
used similar kind of grading for assessing accuracy,
majority of certificates were notably inaccurate(57%).17
Limitations
The study involved assessment of randomly selected limited
number of death records of only one year from a tertiary
care hospital in India. Secondly it did not involve
assessment of MCCDs in case of medicolegal deaths.
Feasibility and time constraints did not permit training
interventions for improving quality of cause of death data.

Conclusion
Findings of the study conclude that there is an urgent need
of sensitisation and refresher training for doctors to improve
quality of MCCD with a major emphasis on interactive
workshops. These training interventions should be backed
by a mechanism for appraisal on continued basis.
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