OPUMHATTBHBIE MCCIEJOBAHA T.9 Ne4, 2023 CynebHan MeanLmHa

DOI: https://doi.org/10.17816/fm14219 .
BocnonHeHue HPOGEHOB: OLUEeHKa KOMMNETeHTHOCTU Gheok for
updates

B 06nacTu ocBMAETENIbCTBOBAHUA CMEPTH
B 6osrapckoi cucreMe MeAMLMHCKOro 06pasoBaHus

A.l. Kones' 2, Ll. BanentuHosa', MN.X. CredpaHoscku', E. TymbeBa',
H. Mupounmk!, M.-T. Kones?

1 MeauumHckuit Yuusepeuret — Mnese, MneseH, bonrapus;
Z 06nacTHas 6oMbHULE MHOTONPOdMNLHOM BOLHALLI aKTUBHOIO NedeHns, [abposo, Bonrapus;
3 Cocpmitckmit Ynmsepcurert, Codms, Bonrapusa

AHHOTALIMA

06ocHoBaHue. B bonrapum npouenypa peructpaumy CMepTu rpaaaHUHa PerynmpyeTcs COXHON LIenoYKon HOPMaTUBHbIX
LOKYMEHTOB. HecMoTpsi Ha npeanonaraemMyto CorfacoBaHHOCTb MEXAYHaPOAHbIX U HALMOHANbHLIX PEKOMEHAALMIA, NpaKTH-
UECKWIA OMbIT CBUAETENLCTBYET O HELOCTATKaX KBaNM(UKALMM MeAMLMHCKMX pabOTHUKOB, 0COBEHHO B CyyasX, CBA3aHHbIX
C NPeALeCTBYHOLMM MeULMHCKAM BMELLIATENIbCTBOM MM CUCTEMHOM YS3BUMOCTBLH.

Llenb nccnepoBaHus — OLLEHUTb YMEHME CTYEHTOB NOCNELHUX KYPCOB MeAMLIMHCKWX BY30B M Ha4YMHAIOLLMX BpaYei OpueH-
TMPOBATLCA B TOHKOCTSAX OCBMAETENIbCTBOBAHNS CMEPTU, B TOM YKCIIE MO pe3yNibTaTaM aHKeTMpOBaHUA, a TakxKe 0dopMeHns
LOKYMEHTOB M MOCMEPTHbIX MPOLeAYp ANSA YNEHOB CEMbW YMEpLUMX, YTO OYLeT aKTyanbHO AN HALMOHANbHOW CTATUCTUKM
30PaBO0XPaHEHMS.

Matepuanbl u MeTogpbl. Cpeau CTYLEHTOB 6-0 Kypca M NPaKTUKYIOLWMX Bpayeid, B TOM YUCNE B YUPEIKAEHUAX IKCTPEHHOM
MEIMLMHCKOM NOMOLLYM M 0bLLEN NPAKTUKK, BbINOIHEHO aHKETMPOBAHWE MO CMELUaHHOM MeToauKe. PesynbTathl CTaTUCTY-
YeCKOro aHanM3a C UCnoJib30BaHMEM MapaMeTpuyeckyx (t-TecT) u HemapaMeTpUYecKUX (XM-KBaLpaT) KpUTEPUEB MOCITYHKUIN
OCHOBOIA /11 pa3paboTKYU NPAKTUYECKMX PEKOMEHAALMI U y4ebHbIX MaTepuanos.

Pesynbratbl. U3 143 y4acTHUKOB, BKIOYEHHLIX B UcCenoBaHue, 41% Bblpa3un onaceHus no noBody OCBUAETENbCTBOBA-
HWSL BHErocnuTanbHoi cMepTn. OKoo 44% 3asiBUNKM, YTO 3HAKOMbI C MPaBKUIaMM 0CBMAETENLCTBOBAHUSA CMEPTH, MPU 3TOM
CTYAEHTbI NPOLEMOHCTPUPOBANW XOPOLLYH) TEOPETUYECKYIO NOATOTOBKY, HO HE UMENU AO0CTATOYHbIX NPAKTUYECKWX HABbIKOB.
MpumeyatenbHo, 4To 74% Bpayelt HUKOrAa He nNpoxoawnu GopManbHoro 0byyeHUs No OCBULETENbCTBOBAHUIO CMepTU. Bbi-
ABNEHbI PAaCX0XKAEHUA B 0QOPMIEHUM CBUAETENLCTB O CMEPTH, CPOKAX M MPoLeaypax OMoBeLLEeHNUs KOMMNETEHTHbIX OpraHoB.
3akntoueHue. [MonydeHHble pe3ynbTaTbl CBUAETENLCTBYHT 0 PasNiNyMSX B NpaKTUKe Bpayei B 0011aCTh 0CBUAETENLCTBOBAHMS
CMepTH B 3aBUCMMOCTM OT UX Cheunanmsaumn. Hambonbluylo CNoXKHOCTL Bbi3biBaaM BOMPOCk 0QOPMEHNS LOKYMEHTaLuK,
CPOKOB M OMOBELLEHMs 0 cMepTU. MccnegoBaHne noayépKmBaeT HE0OX0AMMOCTb MOBbLILLEHUS YPOBHA MOAFOTOBKW B 3TOM
obnacTu, 0cobeHHO 1A CTYAEHTOB MeAMLIMHCKUX BY30B. CpaBHEHME KOMMETEHTHOCTM OMbITHBIX CNELMANUCTOB U CTYLLEHTOB-
MEIMKOB, HaUYMHAILLMX Bpayeil K pasfIMyHOMY Pa3BUTUKD CODBLITUM, CBA3AHHLIX CO CMEPTbI0, MO3BOSUIO CHOPMYNMPOBaTL
MPaKTUYEeCKMe peKOMeHAaLUUK, B NePBYI0 04epPesb AJ1 HAYMHAKLLMX MEeAMLIMHCKUX CNeLyanmncToB.
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ABSTRACT

BACKGROUND: In Bulgaria, procedural protocols following a citizen’s death are governed by an intricate network of normative
documents. Despite the presumed alignment between international and national guidelines, practical experiences reveal
shortcomings in the proficiency of healthcare providers, particularly in cases involving prior medical interventions or systemic
vulnerabilities.

AIM: This study aimed to assess the readiness of final-year medical students and early-career physicians in navigating death
certification intricacies, including their responses, documentation precision, and postmortem procedures for bereaved families,
with implications for national health statistics.

MATERIALS AND METHODS: By employing a mixed-methods approach, this study distributed questionnaires to sixth-year
medical students and practicing physicians, including those in emergency medicine centers and general practice. Data collection
included paper-based and digital questionnaires, ensuring anonymity and ethical compliance. Statistical analysis, employing
parametric (t-test) and nonparametric (Chi-square) tests, forms the basis for actionable recommendations and educational
material development.

RESULTS: This study included 143 participants, of which 41% expressed apprehension about managing out-of-hospital
deaths. Approximately 44% claimed familiarity with death certification regulations, with students displaying higher theoretical
confidence but lacking practical knowledge. Remarkably, 74% of physicians never received formal training in death certification.
Discrepancies in issuing death certificates, timing, and notification procedures were identified.

CONCLUSION: Findings reveal varying practices among physicians according to their specialties. Issues related to documentation,
timing, and notification were prevalent. The study emphasizes the need for improved training, particularly for medical students.
Emergency medicine doctors exhibited higher preparedness levels. Medical students and early-career physicians urgently
require enhanced education in death certification preparedness. Incorporating these topics into medical curricula, offering
specialized courses, and disseminating instructional materials can significantly enhance effectiveness. Future studies should
assess the quality and accuracy of recorded causes of death, which affect healthcare statistics, public service, and legal
procedures, underscoring the societal and administrative significance of death certification practices.

Keywords: diagnosis of death; death certification; out-of-hospital deaths; forensic medicine; procedures; medical education.
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BACKGROUND

Procedural protocols following the death of a citizen in
Bulgaria are governed by an array of normative documents.
International guidelines and national legislative frameworks
are generally assumed to be harmoniously aligned, leaving
no procedural gaps of practical significance [1]. However,
real-world scenarios reveal that healthcare providers and,
to some extent, the overseeing institutions are not sufficiently
equipped to manage procedures associated with death
certification. This inadequacy is observed not only in routine
circumstances but also in the forensic medical practice within
Bulgaria, particularly when preceding medical interventions
have demonstrable practical implications or expose systemic
weaknesses. This disconnect served as the impetus for
the present study, which aimed to collate information on
the preparedness of graduating medical students and
early-career physicians in relation to death certification.
This encompasses physicians’ responses and actions,
documentation specifics, and pertinent follow-up procedures
for the bereaved families. The quality of this practice is also
instrumental in shaping national health statistics regarding
causes of death in Bulgaria.

AIMS

This study primarily aimed to assess the preparedness
of medical students in their final year of education and
early-career physicians in managing cases of death in both
domestic and public settings. This is carried out by comparing
their experience and readiness with that of more seasoned
medical professionals. This study did not aim to evaluate the
accuracy of cause-of-death determinations. Upon completion
of data analysis, the study aimed to formulate guidelines
that could serve as actionable protocols for such scenarios,
specifically targeting the education of emerging medical
specialists. Further tasks include the development of an
informational brochure for healthcare providers that outlines
a step-by-step algorithm for appropriate actions under such
circumstances, aiding clinical practice. In addition, based on
the uncovered gaps and weaknesses in medical education, the
study suggests necessary curriculum adjustments to enhance
future training in medical programs. Prior research in this
context is existent in Bulgaria, and studies in other countries
are limited, mainly focusing on the quality of documenting
causes of death in official certificates [2, 3, 4, 5, 6].

MATERIALS AND METHODS

A mixed-methods approach, comprising both multiple-
choice and open-ended questions, was employed via a
questionnaire survey to gather the required data. The study
participants were sixth-year medical students (intern doctors)
and practicing physicians, specifically those working in
emergency medicine centers (including ambulance medical
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service) and general practitioners (family physicians). This
cohort was deliberately chosen to evaluate the training and
practical readiness of both aspiring and active healthcare
providers who are most likely to encounter out-of-hospital
deaths. The data collection process was conducted in two
formats: paper-based questionnaires were filled out in
person, and digital questionnaires were administered via
Google Forms. All responses were collected anonymously and
only after receiving ethical approval from the Research Ethics
Commission (KENID). Identifiers such as the respondent’s
specialty, employment type, and experience level were noted,
without revealing their real name or place of work.

Data were collected between December 2022 and April
2023 and subsequently analyzed using statistical software
packages (Excel v.10.0 and SPSS). Both parametric (t-test)
and nonparametric (Chi-square) tests were utilized for data
analysis. The findings were employed to draw actionable
conclusions that have practical implications and develop
educational and informational materials aimed at enhancing
physicians’ preparedness for postmortem examinations and
death certification.

RESULTS

The survey encompassed a diverse sample of
143 respondents, including 67 final-year medical students—
comprising 17 Bulgarian-speaking and 50 English-speaking
students—and 76 practicing physicians. The group of
practicing physicians consisted of 31 general practitioners,
37 emergency medicine doctors, four specialists from
diagnostic medical centers, three forensic doctors, and one
newly graduated, nonworking doctor. Among the practicing
doctors, a majority had over 10 years of experience. Notably,
68 of the participants, predominantly students, reported never
having issued a death certificate. However, most physicians
reported issuing at least one death certificate annually. The
sociodemographic characteristics of the participants are
detailed in Table 1.

Approximately 41% of all respondents expressed
apprehension about managing cases involving out-of-
hospital deaths. This concern was more prevalent among
students, with 47% reporting uneasiness, compared with 37%
among working doctors. Interestingly, 44% of all participants
claimed familiarity with the legal documents governing death
certification. Students were 2.5 times more confident in their
theoretical understanding of these regulations than practicing
physicians (p < 0.0001). However, this confidence appeared
misplaced, as most students struggled to name specific
regulatory documents. By contrast, emergency medicine
doctors demonstrated the highest level of knowledge in this
area.

Approximately 74% of physicians stated that they had
never received formal training on issuing death certificates.
Conversely, 48% of the students claimed to have undergone
such training, and the remaining students were unsure. The
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Table 1. Characteristics of the studied individuals

Characteristics Count sﬁzt'zt%/i)
Gender:
* men 53 37%
* women 89 62%
* no answer 1 1%
Employment:
« 6t year student 67 47%
« General practitioner 31 22%
» Emergency department doctor 37 26%
other doctors 8 5%
Acquired medical specialty:
« General medicine 24 17%
» Emergency medicine 3 2%
« Other medical specialty 22 15%
« No specialty (yet) 9% 66%
Work experience:
« 6" year student 67 47%
« up to 5 years 12 8%
« from 6 to 15 years 9 6%
« over 15 years 55 38%
Frequency of issuance of death
certificate:
« once or more a week 3 2%
« once a month or more 45 32%
* Once a year or more 19 13%
« less than once a year 8 5%
« never issued (not had to issue) 68 48%

difference in training experiences was statistically significant
(p = 0.01). This formal instruction, combined with a lack of
practical exposure, could account for the students’ heightened
confidence in handling death-related procedures.

DISCUSSION

The study highlights varying practices among doctors
when determining causes of death. Although nearly all
general practitioners (97%) never declined to issue a death
certificate, some emergency doctors did refuse, primarily
because of the prevalence of traumatic deaths requiring
further investigation. This discrepancy suggests differing
levels of comfort and expertise among physicians in handling
death cases depending on their specialty.

Regarding documentation, awareness is notably lacking
about the correct procedure for issuing death certificates. All
emergency center doctors were aware that death certificates
should be issued in triplicate (Bulgarian regulation); however,
about half of the general practitioners and some hospital
doctors were still issuing them in duplicate (older regulation).
This divergence is statistically significant (p = 0.00) and points
to a gap in knowledge about current regulatory requirements.
Among students, ignorance was even more widespread; that
is, approximately 58% were unaware of the correct number
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of copies to be issued. In addition, a majority of doctors were
unaware of the designated destinations for the additional
copies—one for the medical facility's register and another for
the Regional Health Inspection.

Regarding the timing for issuing death certificates, 86% of
doctors believed that they could only do so within 24 h post-
death. In reality, Bulgarian legislation allows for a window up
to 48 h, after which law enforcement and possibly an autopsy
are required.

On the topic of notifying authorities, doctors across all
specializations demonstrated a strong understanding of
when it is mandatory to alert the police. These circumstances
include suspected violence or murder, likely or apparent
suicide, traffic accidents, other types of trauma, unclear cause
of death, decomposition, or when the corpse is unidentified
or the absence of immediate family. Medical students also
showed a high level of understanding in this topic.

The most commonly accepted causes of death, as
indicated by the respondents, were “acute heart failure” and/
or “acute or chronic heart disease,” aligning with national
health statistics. This was followed by cancer, stroke, and
other conditions. The approach to determining the date and
time of death varied between family doctors and emergency
center doctors. Family doctors often rely on information
provided by the deceased's family, whereas emergency center
doctors consider multiple factors, including the condition of
the body and other available medical data [7, 8, 91.

The study also highlighted varying levels of awareness
among students and doctors regarding the issuance of
death certificates in complex situations, such as multiple
casualties or disputed cases. For instance, an autopsy is
required when the cause of death is uncertain or requires
further investigation, even if relatives are opposed to it.
Students were generally less aware of these procedural
details.

Regarding training needs, a staggering 98% of
respondents felt that additional instruction is necessary,
particularly concerning death certification. Moreover, 58%
of general practitioners felt confident in communicating with
the relatives of the deceased, whereas 63% of emergency
room doctors reported challenges in this aspect (p = 0.00).
Over half of medical students also felt unprepared for such
sensitive interactions, indicating a gap in their educational
training.

Suggestions for additional training varied widely, which
included incorporating this topic into university medical
education and offering thematic lectures, specialized courses,
online modules, and employer-led briefings. Written guides
or brochures were also recommended.

Doctors from emergency medical care centers exhibited
the highest level of preparedness in handling death-related
procedures, likely because of their frequent exposure to such
cases and their structured training programs. By contrast,
medical students’ primary limitation was their lack of practical
experience. For family doctors, lower awareness could be
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attributed to the infrequency of such cases and perhaps their
more isolated professional environments [7, 10, 11].

Briefly, the study reveals critical gaps in both knowledge
and comfort levels across specialties concerning death
determination and certification procedures. Nearly all
participants agree on the urgent need for more comprehensive
training in these areas, emphasizing the need for curricular
reforms and additional educational resources.

This extensive analysis offers a strong foundation for
improving existing procedural actions related to death
certification in Bulgaria, which can be integral in enhancing
national health statistics and possibly informing changes in
legislation and medical training curricula [12].

CONCLUSION

In this study, the principal takeaway is the urgent need for
enhanced, specialized training in areas such as the determi-
nation of death, management of deceased patients, and the
issuance of death certificates. This applies to both medical
students and practicing physicians, regardless of their experi-
ence duration. Incorporating educational modules focused on
these topics into existing curricula in general medicine and
forensic medicine is recommended [13, 14, 15, 16]. Further-
more, offering specialized courses for practicing physicians
can help fill this knowledge gap [17, 18]. The long-term ef-
fectiveness of such interventions could be further augmented
through the dissemination of instruction booklets and com-
prehensive guides on death determination and certification
procedures. These conclusions align with findings from simi-
lar studies in other regions [19-30].
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Future research should focus on evaluating the quality
and accuracy of the recorded causes of death. This is crucial
not only for improving the training of medical professionals
but also for understanding its effect on national healthcare
statistics. Strategies for improvement have already shown
positive outcomes in various international settings.

Finally, practices surrounding the determination of
death and issuance of death certificates are integral to the
healthcare infrastructure of any country. These practices have
far-reaching consequences, which affects medical statistics,
public service, and legal procedures. Therefore, the quality
of these activities has social and administrative significance.
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Appendix 1. Brochure (two pages) on practical advice for death determination and certification “Quick guide to Death Certification”.

Quick Guide to Death Certification
1. Fundamentals of Death Certification

Death Notification: From
relatives, neghbours, or
officials

On-Site Visit: Mandatory,

encompass the assessment of
vital signs, including

circulation (carotid pulse),

respiratory activity, etc..

Determining Death Indicators
(post-mortem lividity, rigor
mortis, cooling) - Distinguish
between lividity and bruises.

il Situation Assessment & )
Witness Inquiry: Gather
context on the death,
previous illnesses, last time
seen alive. Examine head,
neck, and torso for distinctive
marks or injuries (,head to
toe”).

.

Identity Confirmation:
Validate via personal ID,
corroborate with family or
neighbours, or recognize
through document photo or

\
h Itati .
no phone consultations i :
Administer immediate first
el e
Conducting Death "
Determination: Utilize for hospital transport.
appropriat epersonal -
protective equipment (i.e.
gloves). The evaluation should a Ambiguous Vital Signs: If N

prior patient history.

Yanko Kalev, Tsvetwlina Valentinova
Project D1522 Medical Univarsity — Plaven.

death is uncertain or difficult
to establish due to
suppressed reflexes or
depressed breathing,
transfer to a medical facility
for a more definitive
assessment using specialized

equipment.
- _4

Late Post-Mortem Changes:
Identify signs such as relaxed rigor
mortis, foul odor, decomposition,

putrefaction, mummification,
skeletonization, or evidence of
insect or animal activity.

Unverified Identity: If no personal
documentation is available and
identification is not possible due
to factors like decomposition,
charring, or skeletonization.

_/
/Public Health Concern: If death is \

due to an unclear medical cause, a
dangerous infection, or any other
factor posing a significant risk to
public health, notify the Regional
Health Inspection authority (RHI)
and secure the area. Further
information is collected and the
body is generally sent for post-
mortem examination and additional

K investigations. W,
“ )

Ambiguous Medical Cause: If the
exact cause of death is uncertain
but appears to be illness-related

and doesn't raise suspicions of foul
play or accident, an autopsy may be
recommended for definitive
diagnosis. Otherwise, a Death
Notice is issued.

\ 4

00l https://daiorg/10.17816/fm14219

Notify Police: Call 112 for autopsy
in cases of foul play, accidents,
unknown ID, or unexplained
death.

If decomposition present or 48+
hours since death.

Corpse in public area, workplace,
outdoors, accident, or foreign
national.

Unclear cause of death or
suspicious circumstances
(poisoning, drugs, comments from
relatives)

i T,
Signs of violence, trauma,
suffocation, room disarray, suicide
indicators, injury accidents, burns,
drowning, frostbite, chemical
exposure, dismembered corpse.

B __

Evidence of near-death traumas or
resulting death - road or work
accidents, assault, domestic or

natural incidents.

If death involves a child, newborn,
or vulnerable individual lacking
proper care (case of neglect); if

unauthorized medical procedures

were involved; or if death occurs
surrounding surgical interventions,
blood transfusions, or other
medical procedures that raise
questions about their
appropriateness, including cases

\ of treatment refusal.
/

\

Preserve Scene for Police:
Maintain all circumstances
as they may be critical for
investigation. Document if
body or clothing was moved
during vital signs check, and
provide any available
medical information and

records.

- _4
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Quick Guide to Death Certification
2. Issuance of a Death Certificate - “Notice of Death“(BG)

If No Police Involvement Required (See Part 1): A medical specialist may issue a ,Death Notice” if the deceased's
identity is confirmed via document or clear recognition, and no forensic autopsy is needed.

If Police Involved but No Crime Suspected: A death certificate may be issued if no criminal evidence is found, aligned
with the doctor's internal assessment of the situation.

Form Completion Location: The "Notice of Death" is completed either on-site or in a medical facility by the doctor,
after personally confirming the death, its time, and cause.

Notice Copies: Three copies of the "Notice of Death" are issued— one for the deceased's relatives (used to obtain a
formal "Death Certificate" from the public register office), one for the medical facility's register, and one for the
regional health authority.

Notice Details: The "Notice of Death" requires accurate entry of the deceased's personal information— names,
social security number, gender, citizenship, and date of birth (time of birth for newborns up to 30 days old).

Time of Death: The exact time of death is established and recorded, based on witness accounts, post-mortem
changes, and other situational data. If discrepancies arise or if there is doubt about the nature of the death, all facts
are considered in their entirety. If the exact time is unclear, the moment death was confirmed can be used for fresh
corpses. If death occurred more than 48 hours prior to confirmation, a "Notice of Death" is not issued; instead, the

police are notified and a forensic autopsy is to be done.

Place of Death: Indicate the location where death occurred (e.g., home, medical facility, workplace, other). Typically,
this is the discovery site, but body relocation is possible and subject to verification for suspicious circumstances. The
actual place of death is recorded. A "Death Certificate" is later issued by the public register office or local mayor in
the jurisdiction where death occurred, not where the body was found.

\
Specify whether the cause of death was determined through an autopsy or without one.
|

Cause of Death Specification: In Column |, clearly outline the determined cause of death, adhering to the
International Classification of Diseases, 10th Revision (ICD-10). Begin with the immediate physiological condition
leading to death (e.g., coronary ischemia), followed by the condition that precipitated the immediate cause (e.g.,

myocardial infarction), and finally, the foundational or underlying disease (e.g., Coronary Heart Disease). Column II
should feature significant comorbidities, which, while not directly causing death, exacerbated the patient's condition
and may have contributed to mortality (e.g., arterial hypertension, diabetes mellitus). If the exact cause of death isn't
externally obvious but is known through existing medical records or firsthand physician experience, such information
should be included. In cases lacking a specific known disease as the cause of death, an autopsy is strongly advised to

definitively establish the cause. Generic terms like "acute heart failure" or "natural death" are not sufficient;
comprehensive medical documents should also be consulted for accuracy.

Specify the Type of Death: Indicate if the cause of death is iliness, occupational disease, occupational accident,
suicide, homicide, or an unspecified accident. For most categories other than illness and occupational disease, an
autopsy or forensic examination is generally required.

Final Entry by Certifying Doctor: Indicate the type of medical professional completing the death certificate—be it
the treating physician, pathologist, or another competent medical specialist (e.g., medical examiner). Include the
physician's full name, signature, Personal Identification Number, and Unique Medical Identification Number. Affix the
official seal.

Header Details on Death Notice: In the upper section of the document, specify the issuing medical facility or
individual practice, its location, and the register number corresponding to the facility. Also, indicate the date on
which the death notice was issued.

Document Handling: The death notice is given to a close relative of the deceased. This should be presented, along
with the deceased's ID, at the public register office or to the local mayor on the same or following day for issuance of
the formal Death Certificate.

Next of Kin Briefing: Relatives may be informed about procedures for body storage and burial.

Consult Expert . case of ambiguities, consult a senior
medeal speuialist Photosof hodyandsmoundingsmay be taken for
professional use only.
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