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Background: The medical certificate of cause-of-death is an important document of med-
icolegal significance. Errors in the completion of the death certificate by doctors are not
uncommon. Therefore, it is important for medical students, the future doctors, to be trained
in completing the medical certificate of cause-of-death. This study aimed to investigate the
understanding of final-year medical students of the cause-of-death certification and to assess
their ability to complete the cause-of-death statement.

Material and Methods: The final-year medical students of Imam Abdulrahman Bin Faisal
University, of the academic year 2020-21 formed the cohort of medical students that
participated in the current descriptive, cross-sectional study wherein a self-administered
online questionnaire was used.

Results: A total of 174 students provided complete responses. The immediate cause of death
in the given case scenario was answered correctly by 107 (61.5%) of the students. The
underlying cause of death was answered correctly by only 20 (11.5%) students. It was
apparent that the chain of events leading to death in the given case scenario was wrongly
understood by the majority of the students. Nonetheless, the other significant condition
contributing to death was answered correctly by 151 (86.8%) students. Other errors included
the use of abbreviations, mention of the mechanism of death as a cause of death, mention of
clinical features or irrelevant causes of death and mention of the incorrect time interval
between the onset of a cause of death and death.

Conclusion: The current study found that the overall performance of final-year medical
students was reasonably good except for the fact that most misunderstood the underlying
cause of death in the given case scenario. The majority of the students had attended a tutorial
on medical certification of cause-of-death before participating in the current study, which
suggests that continuous training might be required.

Keywords: death certification, cause of death, medical student, future doctor, death
certificate

Introduction
The medical certificate of cause-of-death is an important document of medicolegal
significance that a doctor certifies following the death of his/her patient. This document
serves as the permanent record of the death of a person and includes vital information
pertaining to the demographics of the deceased and the cause-of-death statement.'-*
Errors in the completion of the medical certificate of cause-of-death by doctors
are not uncommon globally.>* A study conducted in Nepal reported errors in 79%
of death certificates.” In a study conducted in Greece, Filippatos et al reported
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inaccuracies in death certificates that included the mention
of the mechanism of death, improper sequencing of causes
of death, and the mention of an irrelevant cause of death in
5.8%, 16.8%, and 31.2% of the death certificates,
respectively.® A Saudi Arabian study reported an incorrect
cause of death in all the 1729 death certificates that were
evaluated.”

Writing an erroneous underlying cause of death sub-
stantially impacts the cause-of-death statistics.® Therefore,
writing the cause-of-death statement without errors is
essential to build accurate mortality data that is important
to measure the effectiveness of various mortality reduction
programs.’

It is reported that resident physicians or junior physi-
cians, in particular, are often known to make errors in
completing the death certificate and a significant propor-
tion of them are known not to have received prior formal
training in drafting death certificates.'” For instance,
a study conducted in Thailand reported inaccuracies in
death certificates completed by first-year general practi-
tioners and only 28% of them had experience in indepen-
dently completing death certificates as medical students.""
Therefore, it is important for medical students, the future
doctors, to be trained in completing the medical certificate
of cause-of-death as this document primarily serves var-
ious important purposes for the legal heirs of the deceased
and secondly is a vital source for mortality statistics.

The objective of the current study was to investigate
the understanding of final-year medical students on the
cause-of-death certification and to assess their ability to
complete the cause-of-death statement.

Materials and Methods
Design

A descriptive, cross-sectional study was conducted to
assess medical students’ knowledge of completing the
medical certification of the cause-of-death by using an
online questionnaire.

Sample

The final-year medical students of Imam Abdulrahman Bin
Faisal University formed the cohort of medical students that
participated in the current online questionnaire-based study.
The total number of final-year medical students for the
academic year 2020-2021 was 274, including 134 males
and 140 females. Twenty of these students completed the
pre-test of the questionnaire as a part of the pilot study.

A print format of the questionnaire was used for the pilot
study that was conducted a month before the actual study.
These 20 students were not invited to participate in the
ultimate study, leaving the potential maximum number of
students eligible to participate in the study at 254.
Accordingly, a minimum sample size of 153 participants
was estimated using a confidence level of 95% and a 5%
margin of error. All the eligible participants were informed
about the purpose of the current study.

Setting

A two-hour tutorial on medical certification of the cause-of
-death was conducted for the final-year medical students as
a part of the medical curriculum at the beginning of the
first semester of the final year. Data for the current study
was obtained from the final-year medical students of the
aforementioned university in Saudi Arabia at the end of
the first semester of the final year.

Instrument
The questionnaire was drafted in English and adopted
from previous studies and based on a review of related
literature.'>'® The content of the questionnaire was vali-
dated by three experts in the field with sound knowledge
of research methodology. The questionnaire was pre-tested
on a convenience sample of 20 students to ensure clarity,
and then finalized accordingly based on their feedback.
The questionnaire included an introduction to the cur-
rent study with the objective of the study stated, a section
on medical students’ consent to participate, a section on
demographic characteristics of the participants, and
a section testing their knowledge on completion of the
cause-of-death  statement, including responses to
a relevant case scenario (Table 1) and 10 independent

statements/questions on the cause-of-death certification.

Procedure

A self-administered questionnaire was distributed to the
eligible final-year medical students of the aforementioned
university using an online platform. There were no incen-
tives offered for participation in the current study, and
participation was on a voluntary basis. The consent was
specified and included as the first section in the
questionnaire.

Analysis
IBM SPSS Statistics 27 (IBM Corp. in Armonk, NY) was
used for statistical analysis of the data.
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Table | Case Scenario and the Correct Cause-of-Death Statement

Cause-of-Death Statement

Cause of Death Approximate Interval Between Onset
and Death

I. Disease or condition directly leading to death (a)Pulmonary embolism 5 hours
Antecedent causes (morbid conditions, if any, giving rise to the

(b) Deep vein thrombosis of the 10 days
above cause)

right leg 5 years

(c) Factor V Leiden thrombophilia

(d)

(®
II. Other significant conditions contributing to the death Bronchial asthma I5 years

Notes: Noorah, aged 29, presented to the emergency department of a hospital with severe breathlessness of 4 hours duration. Ten days prior to her presentation to the
emergency department, she had suffered from pain and swelling of the calf region of the right lower limb and a diagnosis of deep vein thrombosis (DVT) of the right leg was
made by her family physician. Other significant past history revealed that she was diagnosed with factor V Leiden thrombophilia in 2015. She is a known asthmatic for the last
I5 years. One hour after her present admission to the hospital, she suffered a cardiac arrest and was pronounced dead after a failed resuscitation effort.

Ethical Approval

The current study was conducted after obtaining approval
from the Institutional Review Board (IRB) of the afore-
mentioned university. Identifiable information of the parti-
cipants was not obtained.

Results

A total of 174 students provided complete responses, of
whom 115 (66.09%) were female and 59 (43.91%) were
male. Of the respondents, 170 (97.7%) attended the two-
hour tutorial of medical certification of the cause-of-death,
whereas four (2.3%) students did not attend.

Table 2 presents final-year medical students’ knowl-
edge and ability in completing the cause-of-death state-
ment for the given case scenario. For I (a), the immediate
cause of death, which was pulmonary embolism, 107
(61.5%) answered correctly. The wrong answers mostly
involved the use of abbreviations (n = 34; 19.5%) and the
mention of the mechanism of death as cardiac arrest (n =
24; 13.8%). Other errors included the mention of an ante-
cedent cause of death as the immediate cause of death (n =
5;2.9%) (eg, deep venous thrombosis), mention of clinical
features (n = 2; 1.1%) (eg, shortness of breath), and the
mention of irrelevant causes of death (n = 2; 1.1%) (eg,

Table 2 Students’ Knowledge and Practice in Completing the Cause-of-Death Statement

Cause of Death and Approximate Interval Between Onset and Death Correct Answer Wrong Answer

I (a): Disease or condition directly leading to death 107 (61.5%) 67 (38.5%)

Approximate interval between onset of | (a) and death 99 (56.9%) 75 (43.1%)

I (b): Antecedent cause [morbid condition, if any, giving rise to the above cause, that is | (a)] 124 (71.3%) 50 (28.7%)

Approximate interval between onset of | (b) and death 118 (67.8%) 56 (32.2%)

I (c): Antecedent cause [morbid condition, if any, giving rise to the above cause, that is | (b)] 20 (11.5%) 154 (88.5%)

Approximate interval between onset of | (c) and death 18 (10.3%) 156 (89.7%)

I (d): Antecedent cause [morbid condition, if any, giving rise to the above cause, that is | (c)] 167 (96%) 7 (4%)

Approximate interval between onset of | (d) and death 167 (96%) 7 (4%)

IIl: Other significant conditions contributing to death 151 (86.8%) 23 (13.2%)

Approximate interval between onset of Il and death 140 (80.5%) 34 (19.5%)
International Journal of General Medicine 2021:14 htps: 9665
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pulmonary infarction, heart failure, and myocardial infarc-
tion). The correct time interval between the onset of the
immediate cause of death and death was 5 hours. Of the
students, 99 (56.9%) answered this correctly. Wrong
answers included the mention of 1 day and 1 hour.
A blank space was also considered a wrong answer.

For I (b) antecedent cause of death, 124 (71.3%) stu-
dents answered deep venous thrombosis, the correct
answer. However, the complete phrase “deep vein throm-
bosis of the left leg” was not mentioned by any of the
students. The wrong answers included the mention of the
immediate cause of death as the antecedent cause of death
(n = 31; 17.1%), mention of the underlying/contributor
factors of cause of death (n = 10; 5.7%), and the mention
of clinical features (n = 4; 2.3%) (eg, shortness of breath).
A blank space (n = 5; 2.9%) was also considered as
a wrong answer. The correct time interval between the
onset of I (a) antecedent cause of death and death was
10 hours. This was answered correctly by 118 (67.8%)
students.

For I (c) antecedent cause of death, the underlying
cause of death in the given case scenario, the correct
answer Factor V Leiden thrombophilia, was answered by
only 20 (11.5%) students, whereas the remaining majority
of the students wrongly left the corresponding space blank.
The correct time interval between the onset of the under-
lying cause of death and death was written only by 18
(10.3%) students.

The space provided for I (d) was correctly left blank by
the majority of the students, and only 7 (4%) wrongly
mentioned bronchial asthma and the corresponding time
interval of 15 years. The space provided for I (¢) was
correctly left blank by all the students.

For Part II, bronchial asthma was correctly answered as
the other significant condition contributing to death by 151
(86.8%) students and the corresponding time interval of 15
years was correctly provided by 140 (80.5%) students.

Table 3 presents the responses of students to 10 inde-
pendent statements/questions on the cause-of-death certi-
fication included in the questionnaire. Correct responses
ranged from 28.7% to 79.9%, with 70% of the questions
being correctly answered by more than 50% of the
students.

Discussion

The observations of the current study reflect the lacunae in
the understanding of final-year medical students, the future
doctors, in a Saudi Arabian university, on the cause-of-

death certification and their ability to complete the cause-
of-death statement correctly in the given case scenario
despite possessing reasonably good knowledge.

Data and information retrieved from the medical certi-
ficate of cause-of-death are used for national statistics,
public health investigations, and allocating resources, and
even for directing future research and healthcare programs.
Errors in certification of the cause-of-death by doctors are
well known. Therefore, it is important to begin training
future doctors in writing death certificates during their
years in the medical college itself.

Many doctors are not familiar with the drafting of
death certificates or make errors when writing them. For
instance, only 59% of UK doctors completed death certi-
ficates appropriately.'* Studies have shown more errors
when residents or junior physicians fill out death
certificates.'> Among the errors are listing the mechanism
of death as the immediate cause of death, listing an unspe-
cific or unacceptable cause of death (eg, sign or symptom),
using abbreviations, including the wrong order of causes
of death, and specifying the wrong underlying cause of
death.'® These errors were also identified in the current
study. Many factors can lead to cause-of-death certification
errors and inappropriate filling out of death certificates by
doctors, such as inexperience, lack of knowledge regard-
ing the importance of death certificates, fatigue, time con-
straints, and responsibilities often falling on juniors in the
team, with lack of feedback.'® One of the major causes is
not receiving adequate training. Studies have reported that
most physicians do not receive appropriate training.'?

Studies have shown that simple educational interven-
tions can minimize errors and improve the writing of
cause-of-death certificates.'” In many medical colleges
around the world cause-of-death certification is taught to
medical students.'” However, there is no clear data being
previously reported in the literature about the teaching of
cause-of-death certification in the undergraduate medical
curriculum in Saudi Arabia.

The results of the current study with regard to complet-
ing the cause-of-death statement are not entirely promis-
ing. Although 61.5% and 86.8% of the medical students
wrote the immediate cause of death and other significant
condition contributing to death correctly, respectively, only
11.5% wrote the underlying cause of death correctly. Not
being able to decide the underlying cause of death in the
given case scenario may suggest a lack of knowledge in
hematology as the case scenario included to complete the

cause-of-death statement in the current study was
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Table 3 Students Responses to |0 Independent Statements/Questions on the Cause-of-Death Certification

The Statement Agree Disagree 1 Do Not | The

Know* Correct
Answer

I. A physiotherapist/physical therapist involved in the care of the patient during his/her | 32 (18.3%) 111 (63.9%) | 31 (17.8%) | Disagree

final illness is entitled to fill the cause-of-death section of the death certificate/death

notification form. Do you agree with this statement?

2. A pharmacist involved in the care of the patient during his/her final illness is entitled | 13 (7.5%) 117 (67.2%) | 44 (25.3%) | Disagree

to fill the cause-of-death section of the death certificate/death notification form. Do

you agree with this statement?

3. A nurse involved in the care of the patient during his/her final iliness is entitled to fill | 37 (21.2%) 99 (56.9%) 38 (21.9%) | Disagree

the cause-of-death section of the death certificate/death notification form. Do you

agree with this statement?

4. A doctor involved in the care of the patient during his/her final illness is entitled to | 139 (79.9%) | 2 (1.1%) 33 (19%) Agree

fill the cause-of-death section of the death certificate/death notification form. Do you

agree with this statement?

5. Cardiorespiratory arrest can be considered as an appropriate option for the 30 (17.2%) 115 (66.1%) | 29 (16.7%) | Disagree

immediate cause of death. Do you agree with this statement?

6. Asphyxia can be considered as an appropriate option for the underlying cause of 30 (17.2%) 119 (68.4%) | 25 (14.4%) | Disagree

death. Do you agree with this statement?

7. The immediate cause of death can be considered to be the underlying cause of 102 (58.6%) | 21 (12.1%) 51 (29.3%) | Agree

death in certain cases. Do you agree with this statement?

8. The underlying cause of death should always be an antecedent cause of death in 56 (32.1%) 50 (28.7%) 68 (39.2%) | Disagree

every death certificate. Do you agree with this statement?

9. At least one antecedent cause of death should always be mentioned in every death | 70 (40.2%) 63 (36.2%) 41 (23.6%) | Disagree

certificate. Do you agree with this statement?

10. A contributory cause of death can be considered to be the underlying cause of 61 (35.1%) 53 (30.4%) 60 (34.5%) | Disagree

death in certain cases. Do you agree with this statement?

Note: #Considered as wrong answer.

a hematology case scenario with factor V Leiden throm-
bophilia as the underlying cause of death that began the
chain of events leading to death. The inclusion of
a different case scenario would have yielded different
results. Nevertheless, correct responses to the immediate
cause of death, antecedent cause of death [I (a)], and other
significant contributory cause of death by 61.5%, 71.3%,
and 86.8% of the medical students, respectively, in the
current study is an indication of their reasonably good
knowledge in completing the cause-of-death statement.
The correct responses for the corresponding time interval
between a cause of death and death were 56.9%, 67.8%,
and 80.5%, respectively, in the current study. Moreover,
students fared well with their responses to the 10 indepen-
dent statements/questions on the cause-of-death certifica-
tion with 70% of the questions being correctly answered
by more than 50% of the students.

Only 8% of the medical students wrongly wrote the
mechanism of death as the immediate cause of death. The
findings of the current study are better when compared to the
physicians in Palestine, where only 48.7% filled out the
immediate cause of death correctly, and 17% wrongly wrote
the mechanism of death as the immediate cause of death.'

Errors in the current study typically included the use of
abbreviations, mention of the mechanism of death as a cause of
death, mention of clinical features as a cause of death, mention
of irrelevant causes of death, and mention of the incorrect time
interval between the onset of a cause of death and death. These
errors were also reported in other studies where the participants
were residents, specialists, and consultants. 12,13

Many interventions can improve the accuracy of filling
out death certificates. However, simple education and
practical interventions might improve the accuracy more

than threefold. This was proved by introducing a 90-
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minute seminar for residents, which led to dramatic
improvement. Other means, such as offering self-learning
material, peer auditing, using training videos, and publish-
ing simplified uniform guidelines and forms, have been
practiced. However, these methods were shown to be less
effective than practical educational interventions.'”'®
Most of the published data and interventions assessed
residents and physicians, which is different from the cur-
rent study that was aimed at medical students. Most of the
medical students in the current study had participated in
a tutorial on cause-of-death certification at the beginning
of the first semester of the final year. Even if death certi-
ficate writing is taught theoretically, medical students lack
opportunities in the practical education of completing
death certificates during the clinical rotations, which is
an important skill for future doctors.

Limitations and Future Directions
The current study has potential limitations. First and fore-
most, this cross-sectional study included only final-year med-
ical students of a single medical college in Saudi Arabia.
Therefore, the study findings cannot be generalized to the
entire country and are obviously not applicable to diverse
settings. Future studies should include students of more
medical colleges in a country. Besides, since the medical
curriculum differs in different countries, studies assessing
comparisons among medical students of different countries
should be considered in the future. Second, the current study
was descriptive in design. Future studies should include the
analytical component to assess any potential associated fac-
tors leading to the correct responses.

A third limitation concerns the selection of the case sce-
nario to assess the ability of medical students to complete the
cause-of-death statement. Only a single hematology case sce-
nario was used in the current study. The responses to this single
case scenario could be based on a multitude of factors includ-
ing factors related to the medical curriculum, previous training,
and timing of completing the questionnaire. More case scenar-
ios are recommended to be included in such questionnaire
surveys in the future. Besides, specifically, one case scenario
each with a communicable disease, a non-communicable dis-
ease, and injury as the underlying cause of death is
a recommendation being made to be considered in future
studies.

Fourth, of the 10 independent statements/questions on the
cause-of-death certification included in the questionnaire,
a couple of them, namely, seventh and eighth, appear to have
confused the participants of the study. Such confusing

statements/questions should be excluded and instead, clear
and concise statements/questions should be included while
developing the questionnaire in future studies.

Further, pre- and post-educational intervention studies
to assess the impact of formal education on medical stu-
dents’ knowledge and practice in cause-of-death certifica-
tion are needed.

Conclusion

Completing a death certificate is an essential skill that all
physicians should be well versed with. The current study
found that the overall performance of final-year medical
students was reasonably good except for the fact that most
misunderstood the underlying cause of death in the given
case scenario. The majority of the students had attended
a tutorial on medical certification of cause-of-death during
the first semester of the final-year before participating in
the current study, which suggests that continuous training
might be required.
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