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Abstract
Background: Death certification is a vital source of information for assessing population health worldwide.
Aim: To assess the quality of death certificates issued by physicians in the Islamic Republic of Iran.

Methods: Using a customized and translated version of the death certificate quality assessment tool designed by the
University of Melbourne, we analysed death certificates issued by doctors in Islamic Republic of Iran, to identify errors
and make recommendations for quality improvement.

Results: Of the 25 123 certificates reviewed, only 29.3% were correctly completed and 67.7% were incomplete. Most (59.1%)
of the certificates were issued in hospitals and 18.9% were issued by other doctors. The majority (63.3%) of deaths occurred
in hospitals and few surgery centres while a large proportion occurred at home (32.3%). The most common error (86.3%)
was, not recording the interval between the onset of illness and death while the least common error (14.5%) was, illegible
handwriting.

Conclusion: This study found errors and quality gaps in physician-issued death certificates in Islamic Republic of Iran.
To enhance the quality of mortality data, there is a need to develop guidelines and train physicians on quality assurance
of related data collection. Integrating death certification into existing electronic health data systems can help streamline
and significantly enhance the accuracy and efficiency of death certification.
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Background

Cause of death data obtained from civil registration
and vital statistics systems (CRVS) are very important
for public health assessments, identification of health
priorities and design of health interventions (1-4).
Medical death certificates (MDCs) are used as a key tool
for global mortality and cause of death statistics, which
are used for surveillance and monitoring of population
health at national and local levels (5-7). Death certificates
have many uses, including legal documentation of death,
public health assessment and design of preventive health
measures. They are vital for clinical research, outcome-
based studies and for deterring criminal activities (8,9).

Poor quality death certificates can lead to misinformed
policies and misdirected resource allocation, which can in
turn affect population health outcomes. Misclassification
of causes of death can skew disease surveillance data,
leading to inappropriate public health responses (10-12).
A study reported that 53% of death certificates contained
errors, with 51% having significant errors that greatly
influenced the interpretation of the cause of death
(13). Such high error rate can affect national mortality
statistics and public health research.

Global initiatives, such as WHO's International

Classification of Diseases (ICD) and Verbal Autopsy
Standards, provide frameworks for standardizing death

certification practices and improving mortality data
accuracy, especially in regions with limited access to
medical certification (14), and Islamic Republic of Iran
has made efforts to align its death certification system
with these global standards. National programmes have
focused on training health professionals on accurate
death certification and implementation of electronic
death registration systems. However, challenges remain,
particularly in rural areas that have limited access to
trained certifiers (15). In many developing countiries,
physicians are not sufficiently aware of the importance
of death data obtained from MDCs mainly due to
inadequate training in this area, resulting in poor data
quality (16,17).

Several factors contribute to the low quality of death
certificates, including insufficient understanding of the
certificates and their relevance, a scarcity of qualified
doctors in rural regions, challenges in determining the
cause of death, limited experience among physicians in
issuing certificates, and limited access to diagnostic tools.
Additionally, cultural sensitivities surrounding certain
causes of death (e.g. suicide, maternal mortality) may lead
to deliberate misclassification or underreporting (18-20).

Countries devote considerable resources to collecting
mortality data from different sources, including civil
registries, medical facilities, demographic surveillance,

37


https://creativecommons.org/licenses/by-nc-sa/3.0/igo

Research article

EMH]J - Vol. 32 No. 1 - 2026

and surveys, to generate evidence for public health
policymaking. However, without careful data quality
checks and validation, the valuable data collected—often
at considerable cost—may not be useful for decision-
making.

WHO and other global institutions have established
protocols and guidelines for coding mortality and
morbidity data (25), and the dependability of cause of
death data is linked to the accuracy of the MDC and the
precision of the coding process. The 2 aspects may appear
to be distinct but they are intrinsically connected. Only
qualified medical professionals should issue a death
certificate, ensuring that the MDC form is filled correctly
(13). The data is then translated into an alphanumeric
code by a trained coder from a pool of more than 10 000
possible codes, representing potential underlying causes
of death based on the ICD (25).

The most reliable method for obtaining credible death
statistics is certification by a medical doctor, which is
considered the “gold standard” for producing accurate
cause of death information. The accuracy of the doctor's
diagnosis depends on several factors, including their
education, experience with using MDC and access to
clinical records and diagnostic tools. Studies have shown
that the quality of MDCs can be low even when completed
by a physician (1-4).

MDCs can have 2 kinds of errors: major errors and
minor errors. Major errors consist of multiple causes
per line, incorrect sequence of events leading to death,
illegible handwriting, ill-defined or poorly specified
condition entered as the underlying cause of death,
insufficient information about the external cause of
death, and insufficient information about neoplasms.
Minor errors include the presence of gaps within the
sequence of events, abbreviations used in certifying the
death, absence of disease time interval, and other errors
on the certificate (26). The medical education curricula
in many countries do not include courses on death
certification, which is crucial for medical practice (27).

The efficiency of the medical records department is
reflected by the thoroughness of the death certification as
inadequate information causes poor quality certification
(28). The MDC assessment tool is often used to quickly
assess the quality of death certificates. It is a useful tool
for identifying common errors and determining the
training needs of doctors (29).

Recognizing the need for accurate and dependable
mortality data, Islamic Republic of Iran established a
comprehensive, multi-source death registration system
in1998.The system aggregates cause of death information
from MDCs gathered at hospitals, primary health care
facilities, coroners’ offices, approved cemeteries, the
National Organization of Civil Registration (NOCR), and
other potential district level sources (21-24). This research
aimed to assess a selection of MDCs issued by doctors in
Islamic Republic of Iran, identify errors in the certificates
and make recommendations for improvements.

Methods

In this descriptive analytic study, we used an assessment
tool developed by the University of Melbourne to assess
the quality of death certificates in Islamic Republic of
Iran (30). The tool was introduced to participants from
several countries during a workshop organized by the
WHO Regional Office for the Eastern Mediterranean.
We customized the tool and translated it into Farsi, along
with the specific guidelines. Subsequently, a workshop
was conducted to train a selected group of experts in
death registration and cause of death classification at the
subnational level on how to use the tool to assess death
certificates issued by physicians and identify errors.

We assessed 25 123 death certificates nationwide. We
stratified the study sample based on population size: 20%
of death certificates issued by provinces or universities
with <1 million population and 10% of death certificates
issued by areas with >1 million population. This
approach helped optimize resource use while ensuring
representativeness. By focusing on the prevalent errors
using established checklists, we achieved the targeted
assessment. We used the chi-square test to investigate
whether the errors differed across universities or
provinces. The null hypothesis stated that there is no
difference between the 2 groups.

Results

Of the 25 123 certificates reviewed, only 29.3% (7360) were
correctly completed and 67.7% (17 010) were incomplete
(Tables 2 and 3). Most (59.1%) of the certificates were
issued in hospitals and 18.9% were issued by other doctors.
The majority (63.3%) of deaths occurred in hospitals and
few surgery centres while a large proportion occurred
at home (32.3%). The most common error (86.3% or 21
681) was, not recording the interval between the onset
of illness and death while the least common error (14.5%
or 3654) was, illegible handwriting (Table 1). All P values
were <0.05, leading to the rejection of the null hypothesis
and indicating a significant difference between the
responses (Table 1).

Discussion

This was the first comprehensive quality assessment of
medical death certificates in Islamic Republic of Iran.
The study found that the most common error was, not
recording the interval between onset of illness and
death (22 098 cases) and the least common was, illegible
handwriting (3654 cases). Only 7360 certificates were
correctly completed and 17 010 were incomplete. These
findings highlight the need for improved accuracy and
completeness of death certificates, as well as guidelines
and training for physicians on death certification.
Addressing these concerns is crucial for enhancing the
quality of mortality data for public health planning and
policymaking.

Findings from this study align with a similar
investigation in Saudi Arabia, which found 80.3%
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Table 1 Percentages of death certificate errors, Islamic Republic of Iran

Question Error type Yes (%) No (%) P
1 Multiple causes per line 27 73 <0.01
2 Time interval between onset and death was blank 86 14 <0.01
3 Blank lines within the sequence/chain of events (not using 22 78 <0.01
consecutive lines)
4 Abbreviations used 27 73 <0.01
5 Illegible handwriting 15 85 <0.01
6 Incorrect/clinically improbable sequence of events leading to death 25 75 <0.01
7 An ill-defined condition as the underlying cause of death 30 70 <0.01
If yes, was the ill defined <0.01
7.1 Impossible underlying cause (i.e. signs and symptoms) 44 56 <0.01
7.2 Intermediate cause 29 71 <0.01
7.3 Mode of death (i.e. respiratory arrest) 33 67 <0.01
7_4 Unspecified causes within a larger death category (i.e. unspecified 13 87 <0.01
accident)
7.5 Others 14 86 <0.01
8 Were there additional errors on the certificate? 35 65 <0.01
If yes, select all those that apply: <0.01
8.1 For deaths due to external causes, additional details were missing 7 93 <0.01
8.2 For deaths due to neoplasms, additional details were missing 33 67 <0.01
83 Changes/alterations made by any means other than drawing a line 2 98 <0.01
through the original text (i.e. using correction fluid)
8 4 No units specified for the age 7 93 <0.01
8-5 Others 99 1 <0.01
9 Overall, was the medical certificate of cause of death correctly filled? 30 70 <0.01

misdiagnosis rate for the main cause of death (5). In
India, all 410 forms assessed were incomplete and
inaccurate (30). The time between the cause and actual
death was mentioned in only 2 certificates and it was also
inaccurate. The mode of death was recorded as immediate
in 353(86%) cases or antecedent in 170(41%) cases, multiple
causes in 229(56%), and use of short forms in 143 (35%). In
a cross-sectional study of 139 certificates in Nepal, none
was error-free (31). The most common error was incorrect
or incompletely reported immediate cause of death
(77.7%). Other errors were absence of time of death (17.3%),
use of abbreviations (57.6%), illegible writing (22.3%), and
omission of hospital stamp or medical council registration

number (8.6%). Based on international criteria, 76.3% had
minor errors and 23% had major and minor errors.

Medical death certificates issued by doctors serve as
the primary source of mortality information in many
countries and the accuracy of such record is crucial
because it directly affects the overall correctness of
mortality data. However, despite the critical role of these
data, many doctors are not meticulous enough when
completing the certificates. The main reason for this
is the lack of training on death certificate assessment
during medical education.

Toenhance the quality of medical certification of cause
of death, several interventions have been suggested (32).

Table 2 Death certificates assessed by place of death, Islamic Republic of Iran

Place of death
Sanatorium
Hospital/surgical centre
Home

Outpatient treatment centre
Passages and public places
Others*

Unknown

Total

Number Percentage

176 0.7

15 895 63.2
8125 32.3
361 1.4

132 0.5

136 0.5

298 1.2
25123 100

*Such as on the way to hospital
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Table 3 Death certificates assessed by issuer, Islamic Republic of Iran

Issuer of death certificate
Hospital

Health centre physician
Forensic medicine

Others*

Other doctors

Unknown

Total

Number Percentage

14 852 59.1
843 34
4112 16.3
197 0.8
4737 18.8
382 1.5
25123 100

*Such as verbal autopsy

First is the training of doctors. The most effective
approach is to incorporate medical certification of cause
of death training into the curriculum for undergraduate
medical students and to provide on-the-job training for
physicians. Training physicians in medical certification
has been found to improve the diagnostic accuracy of
certification, with the proportion of incorrectly completed
certificates decreasing from 73-100% pre-training to 44-
75% post-training (33). In the Philippines, training led to a
40% increase in error-free medical certification of cause
of death, and in Peru, online interventions reduced error
scores by 38% and training by 26% (33). Fewer than 25% of
physicians in 19 studies reported being trained on how to
fill death certificates (34).

Various training methods can be adopted depending
on the specific context, and these include training of
trainers, direct training, online, and basic training (35).
To be effective and sustainable, medical certification
of cause of death training should be institutionalised
at country and facility levels. Institutionalisation will
enhance consistency and accuracy of cause of death
reporting across health facilities (33).

Considering the critical role of information
technology in health systems, particularly regarding
vital events, electronic medical death certificate can
be leveraged to enhance the quality of medical death
certificates (36). Using electronic certificate has several
benefits. Researchers in France found that electronic
death certificates had more options for coding the causes
of death than paper certificates and that the proportion
of precise death certificates was notably higher for
the electronic version (37). Electronic certificates allow
more effective application of the ICD principles to death
certification.

The use of electronic certificates is of major public
health interest for the development of real-time mortality
surveillance systems (38). The widespread adoption of
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electronic medical records in the Iranian health system
provides a robust foundation for the development of
electronic death certification. By seamlessly integrating
electronic death certificates into existing electronic
medical records systems, healthcare units can
streamline processes, reduce administrative burdens
and significantly enhance the accuracy and efficiency of
registration and certificate issuance (39).

Study limitations

It is important to acknowledge the limitations inherent
in our study. Our analysis provides insight on death
certification at the national level, however, quality may
vary significantly across provinces due to variations in
access to diagnostic and treatment facilities. The absence
of information from doctors in specific regions, such as
Zahedan University, posed specific challenges. It was
impossible to aggregate the data according to occurrence
at rural, home or hospital settings. These limitations
highlight the importance of focused interventions and
additional research within regional and facility contexts.

Conclusion

Information from medical death certificates is vital for
evidence-based health policy planning, monitoring and
evaluation. Our study identified several limitations in
physician-issued death certificates in Islamic Republic of
Iran. Targeted interventions are needed to address these
limitations, including incorporating death certification
into the training curriculum for medical students and
the integration of medical death certificates electronic
medical systems in public and private health facilities.
Improving the accuracy of death certification will
enhance the reliability of health data and lead to better-
informed health interventions.
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Analyse de la qualité de la certification des décés en République islamique d'Iran

Résume

Contexte : La certification des décés est une source d'information essentielle pour évaluer la santé de la population
mondiale.

Objectif : Evaluer la qualité des certificats de décés délivrés par les médecins en République islamique d'Iran.

Méthodes : A l'aide d’'une version adaptée et traduite de l'outil d'évaluation de la qualité des certificats de décés concu
par I'Université de Melbourne, nous avons analysé les certificats délivrés par des médecins en République islamique
d’Iran afin d’identifier les erreurs et de formuler des recommandations en vue d'améliorer la qualité.

Résultats : Sur les 25123 certificats examinés, seuls 29,3 % étaient correctement remplis et 67,7 % étaient incomplets.
La plupart des certificats (59,1 %) ont été délivrés dans des hopitaux ; 18,9 % émanaient d'autres médecins. La majorité
des déces (63,3 %) sont survenus dans des hopitaux et quelques centres de chirurgie, tandis quune proportion
importante de ces événements se sont produits a domicile (32,3 %). Lerreur la plus courante (86,3 %) était 'absence
d'indication de l'intervalle entre le début de la maladie et le déces, tandis que la moins courante (14,5 %) concernait
I'écriture manuscrite illisible.

Conclusion : La présente étude a relevé des erreurs et des lacunes en matiere de qualité dans les certificats de déces
délivrés par des médecins en République islamique d’Iran. Pour améliorer la qualité des données sur la mortalité, il
est nécessaire d'élaborer des lignes directrices portant sur 'assurance qualité lors de la collecte de ces données et de
former les médecins a leur mise en ceuvre. Lintégration de la certification des décés dans les systémes électroniques
de données de santé existants peut contribuer a rationaliser et a améliorer considérablement l'exactitude et l'efficacité
de la certification.
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