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“To make people count,
we first need to be able to count people”

JW Lee, Director-General of the WHO (July 2003 — May 2006) in his 2003 address to the
WHO.



ABSTRACT

Background - The workload of the forensic pathologist and Forensic Pathology Services
staff is increased by the referral of potentially unnecessary natural cases to the Forensic
Pathology Services. The primary aims of the medico-legal autopsy are limited to
establishing a cause of death in presumed unnatural cases, and to exclude criminality or
negligence.

Objective — To determine the final outcomes of forensic post-mortem examinations in
“sudden and unexpected” adult deaths over a 5 year period.

Methods - An observational, retrospective, descriptive study was conducted. ”Sudden
and unexpected” adult deaths referred to Tygerberg Forensic Pathology Services between
1 January 2001 and 31 December 2005 were reviewed. Data was collected from the
autopsy reports, contemporaneous notes and hospital records.

Findings — A total of 816 adult cases of sudden and unexpected death were referred to
Tygerberg Forensic Pathology Services over the 5 year period studied. Complete
autopsies had been performed in 74% (601/816) of cases. The presumed manner of death
was natural in 79 % of cases, and an increase in the number of natural cases autopsied per
year was noted over the 5-year study period. Diseases of the cardiovascular, respiratory
and central nervous systems were responsible for the majority of natural deaths.
Infectious diseases were responsible for most deaths in the youngest age group studied
(18-29 years). Acute alcohol poisoning was responsible for the deaths of 35 (6%) cases,
with an average blood alcohol concentration of 0.38g/100mL in these cases. Eight deaths
were drug-/substance related. Waiting times for blood alcohol and toxicology results
increased over the 5-year study period. No cause of death was found in 10.6% of cases.

Conclusions -The questionnaire and interviewing structure could possibly be improved in
order to obtain better pre-autopsy information and to reduce the number of “unnecessary”
medicolegal autopsies, thereby reducing the burden of cost on the Forensic Pathology
Services.



OPSOMMING

Agtergrond — Die werkslading van die forensiese patoloog en ander personeel van die
Forensiese Patologie Dienste word vermeerder deur die verwysing van moontlik
onnodige natuurlike gevalle na die Forensiese Patologie Dienste. Die primére doelwitte
van die medies-geregtelike nadoodse ondersoek is beperk tot die bepaling van ‘n oorsaak
van dood in vermoedelik onnatuurlike gevalle, en om nalatigheid of kriminele aksies uit
te skakel.

Doelwit — Om die finale uitkomste van medies-geregtelike nadoodse ondersoeke in
“skielike en onverwagte” volwasse sterftes oor ‘n 5-jaar tydperk te bepaal.

Metodes — ‘n Observasionele, retrospektiewe, beskrywende studie is uitgevoer. “Skielike
en onverwagte” volwasse sterftes wat verwys is na Tygerberg Forensiese Patologie
Dienste vanaf 1 Januarie 2001 tot 31 Desember 2005 is hersien. Inligting is versamel
vanaf die nadoodse ondersoekverslae, kontemporére notas en hospitaalnotas.

Bevindinge — Agthonderd en sestien volwasse gevalle van skielike en onverwagte sterftes
is oor die 5-jaar periode verwys na Tygerberg Forensiese Patologie Dienste. Volledige
lykskouings is uitgevoer in 74% (601/816) van die gevalle. Die vermoedelike wyse van
die sterfte was natuurlik in 79.04% en ‘n toename in die aantal natuurlike gevalle wat
lykskouings ondergaan het, is waargeneem oor die 5-jaar studie tydperk. Siektes van die
kardiovaskulére, respiratoriese en sentrale senuweestelsel was verantwoordelik vir die
meerderheid natuurlike sterftes. Infektiewe toestande was verantwoordelik vir die meeste
sterftes in die jongste ouderdomsgroep (18-29 jaar) wat bestudeer is. Akute
alkoholvergiftiging was verantwoordelik vir die sterftes van 35 (6%) gevalle, met ‘n
gemiddelde bloed-alkohol-konsentrasie van 0.38g/100mL in hierdie gevalle. Agt sterftes
was dwelm-/middelverwant. Die wagtyd vir bloed-alkohol en toksikologie resultate het
vermeerder oof die 5-jaar studie tydperk. Die oorsaak van dood was nie gevind in 10.6%
van gevalle.

Afleidings — Die vraelys en onderhoud-struktuur kan moontlik verbeter word om
sodoende beter inligting te verkry voor die uitvoering van ‘n lykskouing, en om die aantal
“onnodige” medies-geregtelike nadoodse ondersoeke te verminder, en sodoende die
kostedruk te verminder op die Forensiese Patologie Dienste.
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CHAPTER ONE

INTRODUCTION

1.1 General introduction

Approximately 2700 post-mortem examinations are performed at Tygerberg Forensic
Pathology Services per year, with the primary aims being the establishment of the cause
of death, the possible manner of death (natural vs. unnatural) and the further investigation
of unnatural causes of death.

No statutory definition of an unnatural death exists, with the exception that “the death of
a person undergoing, or as a result of, a procedure of a therapeutic, diagnostic or
palliative nature, or of which any aspect of such a procedure has been a contributory
cause, shall not be deemed to be a death from natural causes as contemplated in the
Inquest Act, 1959 (Act 58 of 1959), or the Births, Marriages and Deaths Registration Act,
1992 (Act 51 of 1992)”, specified in section 56 of the Health Professions Act .

A natural death is defined by the Oxford English Dictionary' as the following:
“happening in the course of nature, as the result of age or disease, as opposed to one
brought about by accident, violence, poison, etc.”

By collective forensic and legal opinion, a cause of death is historically considered to be

unnatural if at least one of the following factors is involved; and these factors usually

serve as indication for the performance of forensic post-mortem examinations under

section 3(2) of the Inquests Act (Act 58 of 1959): 2

¢ External factors: The application of force on the body through physical, chemical
or mechanical factors.

% Procedure-related deaths. (vide supra)

« Sudden and unexpected deaths.

¢ Acts of omission or commission: Death due to an act or failure to act — usually,
but not exclusively, in the realm of medical care-givers.

Approximately 250-380 cases of “sudden and unexpected” or “unknown’ deaths (adult
and paediatric cases) are annually reported to Tygerberg Forensic Pathology Services, of
which approximately two thirds of the cases are adult cases.

Currently no formal statistics exist on the outcomes of forensic post-mortem
examinations performed on adult cases reported and referred to the Tygerberg Forensic
Pathology Services as “sudden and unexpected deaths”. No record of any similar studies
conducted elsewhere in South-Africa could be found on extensive Internet database
searches.
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The investigation and critical evaluation of these cases will therefore provide invaluable
information with regards to:

1.2

Causes of sudden and unexpected death, which may be useful in the planning of
medical services on community level.

The resource utilization involved in the performance of post-mortem
examinations in cases of “sudden and unexpected death” in adults, thereby
determining the burden of cost on the Forensic Pathology Services (FPS) in the
performance of forensic post-mortem examinations in adult cases of sudden and
unexpected death.

Revising and improving the current health questionnaire and interview conducted
by the forensic officers employed by the Forensic Pathology Services (FPS).
Development of standardized protocols for the performance of forensic post-
mortem examinations in cases of sudden and unexpected death in adults, with
emphasis on the most common causes of sudden and unexpected death.

Aim and objectives of the study

The aim of this study was:
e To determine the final outcomes (causes of death) of forensic post-mortem
examinations in adult cases of “sudden and unexpected death”, over a 5
year period, between 1 January 2001 to 31 December 2005.

Specific objectives of this study were:

¢ To determine the demographics of the cases reported as cases of “sudden
and unexpected death”, including age, sex and geographical area.

e To assess the correlation between the information from informants on
symptoms and medical information and the identified cause of death.

e To review the use of specialized tests and estimate the average cost burden
on Forensic Pathology Services in the performance of post-mortem
examinations in cases of “sudden and unexpected death”.

® To recommend adjustments and improvements to the current information
gathering methods used by the FPS that could reduce the proportion of
unnecessary medico-legal autopsies.
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CHAPTER TWO
METHODS

2.1 Definitions:

Various definitions of “sudden and unexpected death” exist. At this facility, the

definitions are used interchangeably. Various definitions according to different sources

include:
% The World Health Organization definition of sudden death is “death within 24

hours from the onset of symptoms”.

% “Unexpected death following so rapidly from the onset of symptoms that the
cause of death could not be certified with confidence by a medical practitioner
familiar with the patient”.’

< “Witnessed non-traumatic death occurring instantaneously or within 1 hour after
the onset of acute symptoms or signs. If the event was not witnessed, sudden
death is defined as the interval between the time the subject was last seen and the
time the body was found within 6 hours.”®

% “An evg,171t resulting in death or terminal life support within 1 hour of the inciting
event.””

An “adult: is defined as any person 18 years and older.

“Cause of death”:**
The cause of death is defined as the disease, condition or injury that leads directly or
indirectly, immediately or subsequently to death.

The primary medical cause of death is the disease or injury which initiated the chain of
morbid events leading directly to death.

The terminal cause of death is usually a complication which occurs as a result of the
primary medical cause of death, for example a person with an open head injury (primary
medical cause) may develop meningitis (terminal cause).

“Mechanism of death”: >
The physiological derangement or biochemical disturbance produced by the cause of
death, for example hypovolaemic shock due to a stab wound.

“Manner of death”:*
The manner of death refers to the circumstances surrounding the death, and may be
natural, accidental, homicidal, suicidal, iatrogenic or undetermined.

“Verbal autopsy”: ’
A verbal autopsy is an interview administered to caregivers or family members after a
death occurs with the aim of determining the cause of death.
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2.2 Study design:

This study was an observational, retrospective, descriptive study. Cases from 1
January 2001 to 31 December 2005 were reviewed and no comparison group was used.

23 Study population:

The study population included all adult cases reported to, and referred to Tygerberg
Forensic Pathology Services as cases of “sudden and unexpected” or “unknown” deaths
from January 2001 to December 2005. Cases were retrieved from a register of all cases
referred to Tygerberg FPS. The responsibility of keeping this register up to date is that of
the administrative staff employed by Tygerberg FPS. Cases in which the final post-
mortem results were not available yet were excluded from the study (total of 10 cases).

Table 2.1 gives an overview of the subcouncils served by Tygerberg FPS, with a
breakdown of the different suburbs in each subcouncil.

Table 2.1 — Subcouncils and suburbs served by Tygerberg FPS

Subcouncil Suburbs in the subcouncil

Adelaide Tambo Belhar, Delft, The Hague

Belville Belville, Ravensmead

Bergdal Brackenfell, La Rochelle, Stellenberg

Central Airport Industria, Bishop Lavis,
Bonteheuwel

Charlotte Maxeke Harare, Khayelitsha

De Grendel Bothasig, Edgemead, Goodwood,
Panorama, Plattekloof

Koeberg Aurora, Durbanville, Stellenryk, Uitsig

Lizo Nkonki Bluedowns, Eersterivier, Mfuleni

Oostenberg Blackheath, Kuilsriver

Other Suburbs - Cape Town Including: Mitchell’s Plain, Athlone

Outside Cape Town Including: Piketberg, Paarl, Stellenbosch

Tygerberg Boston, De Tijger, Oosterzee, Parow

2.4  Data analysis:

Copies of post-mortem reports, contemporaneous notes, collateral information and
hospital records are filed in storage in the Division of Forensic Medicine, Tygerberg.
These documentation was retrieved and studied and the data was collected and entered,
using Epidata 3.1'° and Microsoft Excel. Data analysis was performed by the author,
with statistical assistance provided by Prof M Kidd of the Biostatistics Unit at the Faculty
of Health Sciences. The Chi-square test was used to determine whether significant
differences existed between the expected and observed frequencies in different
categories. A p-value was considered to be statistically significant if less than 0.05.
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Information obtained from the review of the post-mortem reports, contemporaneous
notes, collateral information and hospital records, included: age, sex, race, suburb in
which deceased stayed, symptoms present prior to death, medical history, medication
taken, information on the informant, place of death, cause of death, manner of death,
performance of special dissection techniques and special investigations.

2.5  Ethical and legal considerations:

Information used in this study was anonymised. Study numbers were assigned to
individual cases, and the information is stored on a password-protected computer in the
Division of Forensic Medicine, Department of Pathology, Health Science Faculty,
University of Stellenbosch.

Ethics approval was obtained from the Health Research Ethics Committee (HREC) of the
Health Science Faculty, University of Stellenbosch (Ethics reference no: N09/09/256),
and the PGWC research committee.

Waiver of informed consent was granted by the HREC, because of the anonymisation of
the data, the difficulty in retrospectively reaching next-of-kin in the forensic pathology
setting, the potential value that the findings may add to forensic practice, and the low risk
involved in the use of the data.
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CHAPTER THREE

DESCRIPTION OF POST-MORTEM CASES

3.1 Post-mortem examinations at Tygerberg Forensic Pathology Services.

The Tygerberg Forensic Pathology Services (FPS) medico-legal laboratory is situated on
the hospital grounds, next to Tygerberg Hospital. Tygerberg Hospital is situated in
Parow, a suburb of Cape Town, and provides a range of primary to tertiary medical
services to the surrounding community of the northern suburban areas of the greater Cape
Town area.

A total of 13 536 post-mortem examinations were performed at Tygerberg FPS between
1 January 2001 and 31 December 2005. The number of post-mortem examinations over
the 5-year period has remained relatively stable, with an average of 2707 cases per year,
but the number of sudden and unexpected deaths has steadily increased. (Refer table 3.1)

Table 3.1 — Number of post-mortem examinations per year

Year Number of post-mortem | Number and percentage of
examinations “sudden and unexpected
deaths”
2001 2747 87 3.2%
2002 2898 147 5.1%
2003 2625 179 6.8%
2004 2559 204 8.0%
2005 2707 204 7.5%

During this 5-year period a total of 826 adult cases were reported to Tygerberg Forensic
Pathology Services as being “sudden and unexpected” deaths. Cases in which the final
post-mortem results were not available yet were excluded from the study (total of 10
cases). Therefore the total study population consisted of 816 cases.

Autopsies were performed in 601 (74.4%) of the 816 cases, and the remainder of the
cases (215) were handled as “view and grant” cases, where the cause of death could be
determined after reviewing the case history and the performance of an external
examination alone, by a medical practitioner.



3.2 Sex distribution of cases.

Figure 3.1 — Sex distribution of sudden unexpected deaths
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Figure 3.1 refers. Males comprised 69% (561 cases) and females 31% (255 cases) of
cases in this study, with a male:female ratio of 2.2:1
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34 Racial distribution of cases.

Figure 3.3 refers. Coloured persons constituted the majority of cases (49%). The ethnic
distribution of the cases involved in this study, approximates the ethnic distribution of the
total population in the subcouncils, according to the 2001 population census by the City
of Cape Town”, which is as follows: Coloured 40%, African 34%, White 24% and

Indian/Asian 1%.

Figure 3.3 — Racial distribution of number of cases
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3.5

Distribution according to City of Cape Town subcouncils.

22

The distribution of cases and the causes of death per subcouncil of the City of Cape Town
municipality'' were compared to identify possible differences. Suburbs where death
allegedly took place were distributed to subcouncils, according to the municipal borders

as indicated in Table 2.1.

the various subcouncils, and per 100,000 population, for easier comparison. Clear
differences between the various subcouncils are noted, with the largest number of cases
per 100,000 population of sudden death originating from Charlotte Maxeke subcouncil,
and the least from Koeberg.

Table 3.2 — Distribution of cases per subcouncil

Tables 3.2 and 3.3 show the distribution of cases according to

Autopsy Autopsy Total Subcouncil cases as
Subcouncil performed | not (n= percentage of Total

(n =601) performed | 816) number of cases (n =

(n =215) 816)

Adelaide Tambo 38 10 48 5.9%
Belville 75 34 109 13.4%
Bergdal 73 32 105 12.9%
Central 42 20 62 7.6 %
Charlotte Maxeke 145 44 189 23.2%
De Grendel 20 6 26 3.2%
Koeberg 10 11 21 2.6 %
Lizo Nkonki 40 9 49 6.0 %
Oostenberg 39 14 53 6.5%
Other Suburbs - Cape 15 6 21 2.6%
Town
Outside Cape Town 15 2 17 2.1%
Tygerberg 49 16 65 8.0%
Unknown 40 11 51 6.3%
Total 601 215 816 100 %




Table 3.3 — Distribution of cases per subcouncils per 100,000 population

Subcouncil Population Number of Sudden and
sudden and unexpected
unexpected deaths per
deaths 100,000

population

Adelaide 88,547 48 54.19

Tambo

Belville 56,692 109 192.30

Bergdal 113,451 105 92.57

Central 72,268 62 85.81

Charlotte 88,993 189 212.36

Maxeke

De Grendel 71,204 26 36.56

Koeberg 88,461 21 23.71

Lizo Nkonki 81,079 49 60.39

Oostenberg 67,736 53 78.30

Tygerberg 80,883 65 80.41

3.6  Distribution of cases according to person performing the autopsy.

Post-mortem examinations (including “view and grant” cases) were performed by

23

medical officers or registrars in 63.6% (519/816) of cases and by consultant specialists in
the remaining 36.7% (297/816) cases.

Autopsies were performed by registrars or medical officers in 78.6% (408/519) of cases
handled by them, and in 65.0% (193/297) of cases handled by consultants. This shows

that consultants were more likely than registrars to sign out a case as “natural” without

the performance of an autopsy (p = 0.002).



3.7 Place of death

Death took place at home in the majority (68%) of cases. Figure 3.4 shows the
distribution of the place of death.

Figure 3.4 — Distribution of place of death

O Home
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CHAPTER FOUR

INFORMANT

4.1 Status and address of informant

An informant is the person supplying collateral information in each case. Information
(documented on the forensic questionnaire) was received in 83% (678/816) of all cases,
and in 81% (489/601) of the cases in which autopsies had been performed.

The relationship of the informant to the deceased person, as well as the address of the
informant, was recorded. The address of the informant was available in 631/678 cases.
Information was most often supplied by a spouse, child or close relative (55%), who
stayed in the same house or suburb (74%). A breakdown of the results is given in Table
4.1 and figure 4.1.

Table 4.1 — Informants

Informant | Spouse | Child | Close Friend | Distant | Doctor | Prison | No
relative* relative’ guard | one

Total 145 61 247 57 121 42 5 138

study

population

(n = 816)

% of total | 18% 7% 30% 7% 15% 5% 1% 17%

cases

Autopsy 102 31 191 36 88 36 5 112

cases (n =

601)

% of 17% 5% 31% 6% 15% 6% 1% 19%

autopsy

cases

*A close relative was defined as being a parent, grandparent or sibling of the deceased.
"A distant relative was defined as being a cousin, step-sibling or step-parent of the deceased.




Figured4.1 — Address of informants

Address of informants (N = 631)
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4.2  Reliability of informant
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A breakdown of the contribution of information by various informants is shown in figure

4.2.

After reviewing the history received from the informant and the complete autopsy report

in each case, we tried to establish whether the supplied information contributed to the

formulation of a cause of death (i.e. whether history and cause of death correlated). This

comparison was only done in cases where full autopsies had been performed. Supplied
information was found to be most appropriate and therefore contributed to the
formulation of a cause of death when supplied by a doctor (p = 0.001, when comparing

groups).
Figure 4.2 — Contribution of information by various informants
Contribution of information by informants
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CHAPTER 5

SYMPTOMS AND MEDICAL HISTORY PRIOR TO
DEATH

5.1 Most common symptoms and medical history reported

A questionnaire is completed by a forensic officer during an interview with the
deceased’s family or friends. (See Appendix I) The aim of the interview and
questionnaire is to obtain important medical or social information which may assist the
pathologist in the completion of a post-mortem examination.

Information received in all 816 cases was reviewed and the findings were as follows:

Symptoms prior to death were reported in 377/816 (46.2%) cases in the total study group,
and in 268 (45%) of the 601 cases in which autopsies were performed. A known medical
history was reported in 283/816 (34.7%) case in the total study group and in 172 (29%)
of cases that were autopsied. The symptoms and medical history were correlated with the
cause of death in only the cases where autopsies were performed.

The most common symptoms reported were chest pain (51 cases) and abdominal pain (46
cases). The most common known medical disease reported was hypertension (73 cases)
and tuberculosis (37 cases).

5.2 Correlation of symptoms and cause of death

Chest pain was the symptom which was in keeping most often (90.2%) with expected
symptoms of the eventual cause of death (46/51 cases). The eventual causes of death in
cases where chest pain was reported to be present prior to death were ischaemic heart
disease, ruptured aorta aneurysm and pulmonary thrombo-embolism.

The symptoms “cough, headache and abdominal pain” could fit in with expected
symptoms of the eventual cause of death in 65.7%, 68.6% and 53.2% respectively;
however these symptoms were also misleading in numerous cases.

See figure 5.1.
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Figure 5.1 — Correlation of symptoms and cause of death
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53 Correlation of medical history with cause of death

Correlation between a known medical history prior to death, and the cause of death
determined after the performance of an autopsy was evaluated. A history of “ischaemic
heart disease” correlated 100% with the cause of death determined at autopsy (2/2 cases).
A history of asthma showed no correlation with the eventual determined cause of death.
Epilepsy, tuberculosis and hypertension showed ambiguous results. (See Figure 5.2)

Figure 5.2 — Correlation of medical history and cause of death
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MEDICAL HELP SOUGHT PRIOR TO DEATH

6.1 Distribution of places where medical help was sought prior to death

Medical help was sought in 22% of cases (177/816 in the total study group), mostly at a
local clinic. The distribution of places where medical help was sought is shown in figure

6.1.

Figure 6.1 — Distribution of places where medical help was sought prior to death
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6.2 Differences in subcouncils

Comparisons with regards to whether medical attention was received prior to death,
known medical history, whether the deceased was on any medication and when the
deceased was last seen by a doctor, were made between the various subcouncils.

Table 6.1 indicates the number of cases per subcouncil where a health care facility was

attended prior to death.

Figure 6.2 shows the differences in when a health care facility was last attended prior to

death between the various subcouncils.




It was evident that statistically significant differences (p<0.05) existed between these

variables in the various subcouncils (See Figures 6.3 — 6.6).

The Charlotte Maxeke subcouncil (Khayelitsha, Harare) was the subcouncil in which:
® Decedents attended health care facilities prior to death least often;

A medical history was known in only a small number of cases;
Only a small number of decedents were on medication prior to death; and
Most decedents were seen years ago by a health care practitioner.

Table 6.1 — Health care facility attended prior to death by population in studied
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subcouncil

Subcouncil Number (and percentage) | Total number of sudden
of cases where a health and unexpected adult
care facility was attended | cases in subcouncil
prior to death, per
subcouncil

Adelaide Tambo 13 (27%) 48

Belville 15 (14%) 109

Bergdal 18 (17%) 105

Central 11 (18%) 62

Charlotte Maxeke 50 (26%) 189

De Grendel 5 (19%) 26

Koeberg 7 (33%) 21

Lizo Nkonki 6 (12%) 49

Oostenberg 7 (13%) 53

Other suburbs Cape Town 4 (19%) 21

Outside Cape Town 11 (65%) 17

Tygerberg 12 (18%) 65

Unknown 17 (33%) 51

Total 176 (22%) 816




Figure 6.2 — Last time a health care facility was attended prior to death by
population in studied subcouncil
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Figure 6.3 — Categorized histogram: comparing whether medical attention was
received prior to death between subcouncils.

Categorized Histogram: Subcouncil x Medical attention sought?
Chi-square(df=11)=28.09, p=.00314
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Figure 6.4 — Categorized histogram: comparing whether a medical history was
known between subcouncils.

Categorized Histogram: Subcouncil x Medical history
Chi-square(df=11)=42.23, p=.00001
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Figure 6.5 — Categorized histogram: comparing whether the deceased was on any
medication prior to death between subcouncils.

Categorized Histogram: Subcouncil x On medication?
Chi-square(df=11)=34.90, p=.00026
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Figure 6.6 — Categorized histogram: comparing when the deceased last attended a
health care facility prior to death between subcouncils.

Categorized Histogram: Subcouncil x When last seen by a dr?
Chi-square(df=33)=67.49, p=.00037
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CHAPTER SEVEN

CAUSE OF DEATH

7.1 Presumed manner of death

The manner of death is not determined by the forensic pathologist in South Africa, but by
the South African Court System, although the forensic pathologist has an important role
in distinguishing between natural and unnatural deaths. The presumed manner of death
was natural in 79% (645/816) of the total study population versus 71.5% (430/601) in the
cases where full autopsies have been performed. Table 7.1 shows the distribution of the
presumed manner of death in the total number of cases (n = 816), as well as the cases in
which full autopsies were performed. Figure 7.1 demonstrates the increase in natural
causes of death in cases where autopsies had been performed over the 5-year study
period. A total of 171 cases were classified as being “other than natural”, with a
breakdown of these cases as follows: 74 accidental causes of death, 15 homicidal causes
of death, 10 suicidal causes of death and 72 had an undetermined manner of death (not
necessarily undetermined cause of death).

Table 7.1 — Distribution of presumed manner of death

View
Total
Autopsy and
Manner number
cases /) grant %0 /)
of Death of cases
(n=601) cases (n = 816)
(n=215) -
Natural 430 71.6% 215 100.0% 645 79.0%
Accidental | 74 12.3% 0 0% 74 9.1%
Homicide 15 2.5% 0 0% 15 1.8%
Suicide 10 1.7% 0 0% 10 1.2%
Undeter- 7 12.0% 0 0% 7 8.8%
mined
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Figure 7.1 - Distribution of presumed manner of death over a 5 year period
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7.2  Systemic classification of causes of death in natural causes of death where
autopsies were performed

Overall, ischaemic heart disease was the most common cause of death, with 106/601
cases (17% of total cases), followed by pneumonia 45/601, pulmonary tuberculosis
37/601 and pulmonary thrombo-embolism 21/601. The systems most commonly
involved in natural deaths were the cardiovascular, respiratory and central nervous
systems.

The most common cardiovascular causes of death were ischaemic heart disease (75%),
infectious cardiac diseases, including pericarditis, myocarditis and infective endocarditis
(9%), and ruptured aorta aneurysm (8%).

In the group of respiratory causes of death, pneumonia (37%) was found most commonly,
followed by pulmonary tuberculosis (30%) and pulmonary thrombo-embolism (13%).

The most frequently found central nervous system causes of death were infectious
diseases (30%), ruptured saccular aneurysm (12%), intracerebral haemorrhage (12%) and
epilepsy (12%).
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The gastro-intestinal and genitor-urinary systems accounted for only a few causes of
death, with the most frequently found gastro-intestinal causes of death being peptic ulcer
disease (5/24) and pancreatitis (5/24).

Table 7.2 shows a breakdown of the systems involved, with the 3 most common causes
of death in each system.
Table 7.2 - Principal causes of death distributed per system

System (Total number of | Most common causes of Number of cases (% per
cases per system) death system)
Cardiovascular (n = 140) Ischaemic heart disease* 106 (75%)
Infectious heart diseases’ 12 (9%)
Ruptured aorta aneurysm 8 (6%)
Respiratory (n = 122) Pneumonia 45 (37%)
Pulmonary tuberculosis 37 (13%)
Pulmonary thrombo- 21 (17%)
embolism
Central Nervous System Infectious diseases® 18 (30%)
(n=61)
Spontaneous intracerebral 12 (20%)
haemorrhage
Ruptured saccular aneurysm | 12 (20%)
Epilepsy 12 (20%)
Gastrointestinal (n = 24) Peptic ulcer disease 5 (21%)
Pancreatitis 5 (21%)
Liver disease’ 4  (17%)
Genito-urinary (n =10) Kidney disease’ 4  (40%)
Pregnancy-related causes** | 3 (30%)
Malignancy 2 (20%)

*Includes acute myocardial ischaemia, acute myocardial infarction, chronic myocardial
ischaemia, coronary artery disease.

"Includes infectious pericarditis, myocarditis and endocarditis.

*Includes meningitis and brain abscess.

¥Includes fatty disease of the liver, liver cirrhosis, portal hypertension due to liver disease,
undetermined liver disease.

Includes pyelonephritis, glomerulonephritis.

**Includes ruptured ectopic pregnancy, chorioditis.

7.3  Age distribution of natural causes of death

Infectious diseases (pneumonia, meningitis) were the most common causes of death in
the youngest age group (18-29 years). In all the other age group categories, ischaemic
heart disease dominated as the most prevalent natural cause of death. Pulmonary

tuberculosis was present in all age categories.

Table 7.3 shows a breakdown of the natural causes of death per age group.




Table 7.3 — Most prevalent natural causes of death per age group
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Age group (total number

Most prevalent natural

Number of cases (% of

of cases per age group) causes of death* total per age group)

18-29 years (n = 88) Pneumonia 12 (13.6%)
Meningitis 11 (12.5%)
Ischaemic heart disease 6 (6.8%)
Infectious cardiovascular 6 (6.8%)
diseases
Pulmonary tuberculosis 4 (4.5%)

30-39 years (n = 115) Ischaemic heart disease 30 (26%)
Pulmonary tuberculosis 17 (15%)
Pulmonary thrombo- 10 (8.7%)
embolism 7 (6%)
Pneumonia 4 (3.5%)
Ruptured saccular aneurysm | 4 (3.5%)
Epilepsy 4 (3.5%)
Meningitis

40-49 years (n = 100) Ischaemic heart disease 28 (28%)
Pulmonary tuberculosis 11 (11%)
Spontaneous intracerebral 6 (6%)
haemorrhage
Epilepsy 5 (6%)
Meningitis 5 (6%)

50-59 years (n = 68) Ischaemic heart disease 26 (38%)
Pneumonia 6 (8.8%)
Pulmonary thrombo- 4 (6%)
embolism

60-69 years (n = 22) Ischaemic heart disease 4 (18%)
Pulmonary thrombo- 2 (9%)
embolism

Older than 70 years (n = Ischaemic heart disease 7 (39%)

18) Pulmonary tuberculosis 2 (11%)

*In the age groups of 18-59 years, only diseases where 4 or more people were affected are

mentioned.




7.4 Sex distribution

Figure 7.2 — Most prevalent natural causes of death in females
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Figure 7.3 — Most prevalent natural causes of death in males
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CHAPTER 8

SPECIAL DISSECTION TECHNIQUES AND
INVESTIGATIONS

8.1 Special dissection techniques

Special dissection techniques were employed in 18.1% (109/601) of cases where
autopsies were performed. The most common special dissections performed were layer-
wise neck dissection (56 cases), formalin fixation of the brain with formal
neuropathological evaluation (53 cases), formalin fixation of the heart with formal heart
dissection (12 cases) and removal of the spinal cord (3 cases).

8.2 Special laboratory investigations performed
Special investigations were performed or requested in 90.5% (544/601) cases. Figure 8.1
shows the trends of different special investigations performed over the 5-year study

period from 2001 to 2005.

Figure 8.1 — Trends of special investigations performed from 2001-2005
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A steady increase in the number of histological examinations and alcohol concentration
determination is evident, in keeping with the increase in adult cases of “sudden and
unexpected” deaths over the 5-year study period. Toxicological analysis, microbiology,
serology and biochemistry have remained stable. The number of virological
examinations shows an increase: During 2004 and 2005, more tests for Human
Immunodeficiency Virus (HIV) have been performed. Microbiological cultures were
only requested in 13 cases.

Toxicology:

Toxicological analyses were requested in 116 cases. Results of these analyses were
available within 3 months in 27% of cases, within 3 to 6 months in 29% of cases, 6 to 9
months in 18% of cases, 9 to 12 months in 12% of cases, 1 to 2 years in 8% of cases, and
only after 2 years in 6% of cases. Eight cases were determined to be drug- or substance-
caused. The yearly trend is seen in Figure 8.1, showing a dramatic increase in the
waiting times for toxicology results.

Table 8.2 shows the drugs and substances involved in these eight cases.

Table 8.1 — Availability of toxicology results

Time <3 3-6 6-9 9-12 1-2 years | > 2 years
taken for months months months months
results to
be
released

No of 31 34 21 14 9 7
cases (n =
116)

Percentage | 27 29 18 12 8 6
(%)
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Figure 8.2 — Distribution of waiting times for toxicology results over the 5-year
study period

Distribution of waiting times for toxicology
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Table 8.2 — Drugs and substances involved in drug-caused deaths

Drug or substance involved Number of cases

Imipramine*

Amitriptyline’

Orphenadrine”

Morphine®

P DN | DN [ =

Amitriptyline, carbamazepine,
clomipramine’

MDMA (“Ecstasy”) ** 1
(4-Methylenedioxymethamphetamine)

*Tricyclic antidepressant.

TTricyclic antidepressant.

jr—Anti(:holinergic anti-Parkinson agent; used in treatment of Parkinson’s disease, senile and pre-
senile depression and neuroleptic syndrome.

3 Opioid; Metabolite of heroin; or primary drug used for pain relief.

(ﬂTricyclic antidepressant, anticonvulsant, tricyclic antidepressant

**Central nervous system stimulant, drug of abuse

8.3 Blood alcohol concentration

The diagnosis of death “consistent with -”, or “due to acute alcohol poisoning”, was made
in 35 out of 601 cases (6%), with an average blood alcohol concentration level of
0.38g/100mL (range of 0.25-0.62g/100mL) in these cases.

Blood alcohol concentration determination was requested in 485/601 cases (80.7%) in
which autopsies had been performed. Results were available within 3 months after the
performance of autopsies in 65.8% of cases; however in some cases results were only




available after 1 year. Figure 8.3 shows that the waiting times for blood alcohol
concentration increased over the 5-year study period.

Table 8.3 — Availability of blood alcohol concentration results

Time
taken for
results to
be
released

<3
months

3-6
months

6-9

months

9-12

months

1-2 years

No of
cases (n =
485)

319

80

22

57

Percentage
(%)

65.8

16.5

4.5

11.8

0.2

Figure 8.3 — Distribution of waiting times for blood alcohol concentration over the 5-

year study period
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8.4  Cost of special investigations
Current (2010) costs for the performance of the various special investigations have been
obtained, to estimate the burden of cost in the performance of autopsies in cases of

sudden and unexpected deaths in adults.

Table 8.4 — Costs of special investigations (2010 prices)

Special investigation Cost (ZAR)
Histology (15 blocks) 1600.00
(excluding special stains

and immunohistochemistry)
Microbiology — 56.70
bacteriological culture

Virology — HIV Elisa 126.80
Biochemistry — glucose 32.60
Biochemistry — urea and 81.20
creatinine

Serology — Total IgE 115.00
Serology — Mast cell 660.00
tryptase

Histology was performed in 392 cases over the 5-year period, which means that at the
current cost, this investigation alone would have cost the provincial government at least
R627,200 over the 5-year period, or an average of approximately R125,440 per year.
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CHAPTER 9

UNDETERMINED CASES

9.1 Autopsies in cases where cause of death was undetermined with post-mortem
examination alone.

The percentage of cases signed out as being “undetermined with post-mortem
examination alone” was 10.6% (64/601). (Please note that this number reflects the
number of cases which had an undetermined cause of death, and differs from the number
of cases with an undetermined manner of death, referred to on page 34.)

Special dissection techniques were employed in 13/64 unascertained autopsies (20.3%)
and laboratory investigations were performed or requested in 58/64 unascertained
autopsies (90.6%).

Two of the autopsies where the causes of death were recorded as “undetermined with
post-mortem examination alone”, were performed by medical officers, 43 of the
autopsies by registrars and 19 of the autopsies by consultants.

If one compares the number of autopsies recorded as “undetermined with post-mortem
examination alone” to the total amount of autopsies performed by the various designated
persons, the results were as follows: (Unascertained cases/Total number of autopsies
performed)

e Medical officers: 2/9 (22%).
e Registrars: 43/399 (10.8%)
e Consultants: 19/193 (9.8%)

The difference in the number of autopsies performed and those deaths determined to be
“undetermined with post-mortem examination alone” between registrars and consultants
was not statistically significant.

9.2 Usefulness of police docket reports in determining the cause of death.

Police docket reports on cases which were undetermined by post-mortem examination
alone, which had already been received and finalized by the department at the time of the
study, were also reviewed. It was found that a cause of death could be offered in 9/23
cases (39%) of the cases, that were initially recorded as being “undetermined with post-
mortem examination alone”. Police docket reports are discussed in more detail in chapter
10.
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CHAPTER 10

DISCUSSION

The workload of the forensic pathologist and Forensic Pathology Services staff is
increased by the referral of unnecessary natural cases to the Forensic Pathology Services.

The autopsy is considered the “gold standard” for diagnosing a cause of death, and is an
invaluable teaching tool for the recognition of pathological processes and diseases.
However, the primary concern of the medico-legal autopsy is limited to establishing a
cause of death and to exclude criminality or negligence.

The performance of autopsies has many practical implications: time, money and resource
allocation, as well as distress to relatives and friends of the deceased due to the
administrative delay and completion of the autopsy, and the hampering of religious
practices 12 In a resource limited country like South Africa, an effort should be made to
limit the number of unnecessary autopsies performed as far as possible. This is often
impeded by the poor quality and limited amount of information available prior to and at
autopsy.

The presumed manner of death in the majority of the “sudden and unexpected death”
cases referred to Tygerberg Forensic Pathology Services over the 5-year period from
2001-2005, was natural. The number of presumed natural causes of death has increased
dramatically over the 5-year study period. It could be argued that many of the autopsies
performed were unnecessary and necessitated by the lack of useful pre-autopsy
information.

Various studies have looked at the reliability of presumptive diagnoses of causes of
death, made by reviewing medical history, collateral information and the performance of
an external examination. It has been found that the pre-autopsy and post-autopsy
proximate causes of death were in agreement in the 65.3% of cases'” in a study by Biggs
et al, 91% of cases in a study by Gill and Scordi-Bello'?, and 72% of cases in a study by
Nashelsky and Lawrence'*.

However, if the sole purpose of the investigation is to determine whether a cause of death
is natural or unnatural, it could be argued that a full postmortem examination, with the
performance of expensive special investigations, may not be strictly necessary, especially
in the current climate of financial uncertaintylz.

Place of death:

Death occurred at home in the majority of cases (68%). The distribution of the place of
death in this study is very similar to results by De la Grandmaison et al in a study on a
medico-legal series of cases of sudden adult death over a 5 year period in France, in
2002">'°. In their series, they found that death took place at home in 51% of cases and a
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public place in 22% of cases, followed by death in a motor vehicle (9%), jail (8%), sports
ground (4%), work place (3%) and private place (3%).

Cases where death took place in hospital were in most cases not signed out by the
attending medical practitioners, because of a “dead on arrival” situation with no prior
knowledge of the patient, or the cause of death was unknown and unexpected in a young
adult.

Pre-autopsy information:

The history of the deceased person is essential in forensic pathology, as it is in clinical
medicine. However, controversy exists in the forensic community, around the extent to
which the history should influence the pathologist in coming to a decision as to the cause
of death®. If no history is available, it may be easy to miss subtle pathology that may have
been evident at autopsy if it was expected. It could also cause failure to perform or
request special investigations, which may prove to be important at a later stage.

Information is especially essential in cases of “sudden and unexpected” deaths, to
ascertain whether the death was indeed, “sudden and unexpected”. A sustained effort
should be taken to reach family members, the general practitioner and to possibly get
hold of clinical notes.

Chest pain was the symptom which could fit in most often with expected symptoms of
the eventual cause of death. This suggests that chest pain is a sensitive indicator of a
natural disease process, but is not specific for a specific disease or diagnosis. This may
influence the absolute and correct completion of the death notification form and have
associated statistical implications, but it may help the forensic pathologist to distinguish
between an unnatural and natural cause of death. In this study, all of the final causes of
death associated with chest pain (ischaemic heart disease, ruptured aorta aneurysm and
pulmonary thrombo-embolism) were natural causes, except when pulmonary thrombo-
embolism was a complication of injury or trauma.

Unfortunately, in this study only a limited number of cases were available for correlation
between the symptoms and medical history, and the cause of death. With regards to
distinguishing specific disease symptoms, multiple validation studies have shown that the
verbal autopsy has different sensitivities and specificities when comparing different
diagnoses. For example, in one study by the WHO, acute diarrhea has a sensitivity of
57% and specificity of 97%'’. Further studies need to be undertaken to establish which
symptoms and diseases are commonly found in our setting, and may be indicative of
natural causes of death. A history of ischaemic heart disease was obtained in only two
cases, whereas ischaemic heart disease was found to be the most common overall cause
of death!

Medical assistance was sought in 22% of cases (177/816 in the total study group). In
some cases, medical assistance was sought in the same week that death occurred, and
then death took place at home, possibly indicating that an incorrect diagnosis had been
made, or that treatment had failed. Generally, these cases should not have been subjected
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to forensic autopsies, as a life-threatening condition was most likely present in the days
prior to death. In a number of cases decedents died on the way to hospital, or before
medical help could be sought. These cases fit better with the definition and description of
sudden and unexpected death.

Sampson et al reviewed information given to pathologists over a 1-year period, to assess
the quality of pre-autopsy information, and found that in a relatively small number of
reports the quality of information could be classified as satisfactory'®. This correlates
with the findings of our study. Key areas of essential information to be obtained prior to
autopsy identified by Sampson et al, (thus the information is “satisfactory”) includes:
“name, age, date of death or when found dead, where the body was found, occupation,
position of the body when found, and relevant medical history”.

According to Sampson et al, various factors could explain the high frequency of
suboptimal information received, including:
e Relatives may be too distressed to talk.
¢ The deceased may have been unidentified when found.
e General practitioner could not be identified.
e Police officer sought information which may not have been relevant to the
pathologist’s requirements.

More reasons could be added in the local South African environment, including:
e Language barriers.
¢ Lack of medical training of forensic officers, who are the main interviewers of
relatives or friends of the deceased.
e Poor access to transport for family members to attend an interview at the facility.

Recommendations on how to possibly improve the quantity and quality of information
received will be discussed in chapter 11.

Cause and presumed manner of death:

The most common organ systems involved in cases of natural deaths were the
cardiovascular, respiratory and central nervous systems, with the most common overall
cause of death ischaemic heart disease. These findings are similar to studies performed
in France'® and Jamaica".

Infectious diseases of the central nervous system as a cause of death (18/61 cases, 30% of
central nervous system causes) were more common in the setting studied than in other
studies. In a study by Black and Graham on sudden unexplained death in adults due to
intracranial pathologyzo, the principal intracranial causes of death were epilepsy (60%),
intracerebral haemorrhage (7%), and spontaneous subarachnoid haemorrhage by ruptured
saccular aneurysm (19%), with meningitis only accounting for 1% of cases.

In this study, infectious diseases were the most common causes of death in the youngest
age group (18-29 years). Routine testing for HIV-infection is not performed at the
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Forensic Pathology Services and the impact of associated HIV-infection on the
underlying causes of death in these cases are unknown.

Pulmonary tuberculosis was present in all age categories, as could be expected in a
suburban area of the Western Cape, which has a high incidence of tuberculosis. In fact,
the Western Cape Province had the highest notification rate of smear-positive
Tuberculosis cases in South Africa in 2002*'. The notification rate for new smear-
positive Tuberculosis cases in Cape Town was 266/100,000 in 2002*2.  Even though the
prevalence of tuberculosis is high in the Western Cape, the high number of cases found in
this study was not anticipated, as tuberculosis is a chronic disease with a range of
symptoms and signs. The fact that so many tuberculosis deaths are reported to the
Forensic Pathology Services may be explained by a lack of knowledge about the
deceased’s medical history, rather than the “suddenness” of the death. Also, some cases
end up at FPS because the deceased has seldom been to a medical facility, and did not
have a “regular” medical attendant who was willing to sign the death notification form.

A total of 171 cases were classified as being “other than natural”, with 74 accidental, 15
homicidal, and 10 suicidal causes of death, and 72 cases undetermined with post-mortem
examination alone. These diagnoses could have been missed if no autopsies had been
performed, as many findings are only discovered on internal examination or with the help
of special investigations, and it may have obvious legal consequences. This confirms that
there is a rightful place for the performance of forensic autopsies in true cases of sudden
and unexpected deaths.

Laboratory investigations:

An increase in the performance of histological examinations and alcohol concentration
determinations was noted, but this was directly related to the increase in “sudden and
unexpected deaths” in this time period. Tissue for histology is often taken in these cases
to confirm or diagnose a specific natural disease process, while alcohol concentration is
routinely requested in all adult deaths at Tygerberg FPS.

Controversy exists in the forensic pathology field as to whether it is beneficial and cost-
effective to do routine histological examinations in forensic autopsies®. However, it is
recommended that histology and other special investigations be performed after the
performance of an autopsy where the cause of death is not clear after macroscopic
evaluation of the body and organs®. According to Cohle and Sampson”> a minimum of
10 sections of myocardium (including left and right ventricles, and interventricular
septum) should be taken to exclude focal cardiovascular pathology, eg myocarditis or
sarcoidosis. In our study, consultants were less likely to retain tissue for histological
evaluation, being more knowledgeable and experienced in recognizing certain
pathological conditions macroscopically.

The Practice guideline for Forensic Pathology24, prepared by the Forensic Pathology
Committee of the College of American Pathologists, recommends that comprehensive
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drug screens should be carried out where it is indicated in the history, or where no
significant anatomic findings were present.

An unexpected finding was the number of cases where death was due to acute alcohol
poisoning. Possible mechanisms of death in acute alcohol poisoning may include direct
depressive effects on the respiratory centre in the brainstem, or through secondary events
such as aspiration of vomitus®. The 5" and 95™ percentile values for blood-ethanol
concentration in acute alcohol poisoning deaths, in a Swedish study by Jones and
Holmgren26, were 0.22 and 0.50g/100mL, respectively.

The diagnosis of death “consistent with”, or “due to” acute alcohol poisoning was made
in 35 out of 601 cases (6%), in our study, with an average blood alcohol concentration
level in these cases of 0.38g/100mL. (Range of 0.25-0.62g/100mL) This contrasts
strongly with the study on a medico-legal series of sudden adult death cases over a 5-year
study period by De la Grandmaison in France, where alcohol was “detected” in only two
cases out of 77 cases'®. The exact values of the blood alcohol concentration in the two
cases in De la Grandmaison’s study were not supplied.

Apart from the 35 cases where the cause of death was attributed to acute alcohol
poisoning, another 3 cases were discovered where very high (fatal) blood alcohol
concentrations were present. These cases had been signed out prior to the availability of
blood alcohol concentration results, with the causes of death indicated as various natural
causes. This demonstrates the importance of waiting for the results of all relevant tests,
before finally determining the cause of death and finalizing the autopsy report.

One major perceived problem in the Forensic Pathology Services is that too much time is
spent waiting for results of the blood or eye fluid alcohol concentration determination, as
well as toxicology results.

In this study, it was found that 65.8% of blood alcohol concentration results were
available within 3 months after the performance of autopsies; however in some cases
results were only available after 1 year.

Results of the toxicological analyses were only available after 9 months in 27% of cases.
The current (2010) turnaround time for toxicology results is more in the order of 24-36
months, as recently stressed in the public media, with some results still outstanding after
4 -5 years’" . The relatively quick turnaround time of the majority of blood alcohol
concentration results and toxicological analyses in this study may be explained by a
research project on drug and alcohol screening at autopsy, which was performed at the
Forensic Chemistry Laboratory in Woodstock during 2003-2004. Specimens were
collected and tested under the researcher’s supervision, and results were available to
pathologists within a short period of time.

The time spent waiting for results delays the completion of the autopsy report, as well as
the police investigation, and this delay in obtaining results has a very negative impact on
service delivery and job satisfaction. Currently, due to financial constraints, toxicology
tests are only requested in very select cases at mortuaries in South Africa.
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Microbiological cultures were only requested in 13 cases. No consensus exists in the
Forensic Pathology community regarding the use of microbiology in post-mortem
examinations. However; it can be regarded as a reliable tool for postmortem quality
control of antemortem diagnostic and therapeutic procedures, and can serve as an
additional indicator of nosocomial infections within a specific hospital environment®’.
Many causes of death in this study were infection-related, and those diagnoses could
possibly have been supported by postmortem bacteriological cultures.

Negative autopsies:

The percentage of cases signed out as being “undetermined with post-mortem
examination alone” in this study, was slightly higher than reported international results, at
10.6% (64/601). The UK National Confidential Enquiry into Patient Outcome and Death
study looked at the quality of the Coroner’s autopsies, and reported that 2.6% of cases
(44/1691) were recorded as “unascertained” or undetermined with post-mortem
examination alone”. According to a national survey of sudden, unexpected cardiac or
unexplained deaths in England in 2003, no cause of death was found in 4.1% of deaths
under 65 years old™. Milroy3 ! states that the number of unascertained autopsy cases will
depend on the “thoroughness of the autopsy and the interpretation that the pathologist
will give to borderline significant pathology”.

The number of special dissection techniques employed in cases of unascertained death
(13/64 cases or 20.3%) in this setting may be too low. The cardiovascular and central
nervous systems are respectively the 1% and 3 most common organ systems involved in
cases of sudden and unexpected death in this study. It is possible that obscure causes of
death may be missed with “fresh” examination of the heart and brain, without proper
fixation and evaluation in consultation with specialists in the various fields.

The number of unascertained cases per designated person performing the autopsy did not
vary much between registrars (10.7%) and consultants (9.8%). This could be explained
by the fact that the registrars are being supervised by consultants, and policy in the
division is that specialists should be consulted by registrars in cases where the cause of
death is not clear.

The South African Police Service (SAPS) uses police dockets to manage all information
on a case which is being investigated. The documents in the docket may include witness
statements, post-mortem reports, photographs, medical notes, etc. When the cause of
death is unascertainable by autopsy alone, the investigating officer from the SAPS should
try to collect more information regarding the circumstances of the death, or on the
personal and medical history of the deceased person. All of the available information on
a specific case is then returned to the forensic pathologist in the form of the case docket,
for review of the evidence and possible determination of the cause of death.

Police docket reports on cases which were undetermined by post-mortem examination
alone, which had already been received and finalized by the department at the time of the
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study, were also reviewed and it was found that a cause of death could be offered in 39%
of the cases, initially recorded as being “undetermined with post-mortem examination
alone”.

This shows that it is worthwhile to receive dockets, which often contain more significant
and comprehensive collateral information, and allow the pathologist to come to a more
certain conclusion regarding the cause of death. On the other hand, if this information
was available at the start of the autopsy, the lengthy procedure may have been avoided.
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CHAPTER 11

RECOMMENDATIONS

The following recommendations are made to possibly improve the quality of service
provided by Forensic Pathology Services, and to aid the pathologist in the performance of
postmortem examinations in cases of “sudden and unexpected” deaths in adults:

® Improvement of the interview.

* Improvement of the questionnaire.

¢ Feedback to families.

Interview

The importance of the registration of causes of death is recognized worldwide, as the lack
of reliable data continues to limit efforts to build a solid evidence base for health policy,
planning, monitoring and evaluation *'. Ways to gather and register information on
mortality statistics include the performance of autopsies, completion of death notification
forms and the performance of verbal autopsies.

Ascertaining whether the deceased had a known medical history is one of the key
elements when taking a history from relatives. Specific common conditions (i.e.
hypertension, diabetes mellitus, ischaemic heart disease, epilepsy, asthma, tuberculosis)
are listed in the current questionnaire and any other additional information or diseases not
specifically asked for should be recorded. However, it is apparent that the information
received at our facility prior to autopsy is often scanty, misleading and not informative
enough.

The following suggestions may improve the quality of the information received during an
interview conducted by the FPS interviewers, and may increase the value of the interview
to achieve almost the same status as a “verbal autopsy””:
® Basic medical training of forensic officers with specific reference to relevant
symptoms and diseases, which should include discussion of symptoms and their
description in local languages’.
e Availability of translators to overcome language barriers.
e The appointment of forensic nurses, to improve the services.

o In astudy by Jane Rutty, on the “forensic pathologist’s perception of the
nurses’ role in the coroner’s enquiry”*?, the following roles for a nurse in
forensic pathology services were identified:

= Keeping records;
=  Communicator;
=  Supporter;
= Evidence giver;
= Certifying death.
¢ Allowing time for forensic pathologists to interview family members, friends and
attending medical practitioners themselves if indicated.
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® The opportunity to re-interview informants post-autopsy. At this time the
pathologist could ask whether symptoms related to the autopsy findings may
indeed have been present, which were thought not to be relevant at the time of the
interview. This will not assist in reducing the number of “unnecessary” autopsies,
but may help to reduce the number of “unascertained “autopsies. Minimal
findings of uncertain significance may have been present, which could possibly be
clarified and contextualized with adequate and relevant history, and a cause of
death could possibly be offered.

Questionnaire

The use of a questionnaire, such as the International Standard Verbal Autopsy
Questionnaire (Appendix II), may lead to the uncovering of more specific and
appropriate information pre-autopsy. This will lead to a reduction in the number of full
autopsies performed, without influencing the quality of the information collected.

If one considers the most common causes of death in cases of “sudden and unexpected”
death in adults in this study, and look at the current questionnaire used (Refer Appendix
I), some shortcomings of the current questionnaire are evident, especially if one compares
it to the International Standard Verbal Autopsy questionnaire used by the WHO. For
example, the most common cause of death in this study was “ischaemic heart disease”.
Currently, no questions regarding important risk factors for the development or
symptoms of ischaemic heart disease are asked. Questions relevant to the following risk
factors for ischaemic heart disease should be added to the questionnaire: family history
of ischaemic heart disease, high cholesterol, smoking history and sedentary lifestyle33.

Further discussion with target groups about the possible use of a shortened and modified
version of the International Standard Verbal Autopsy Questionnaire, suited to local
needs, and possibly available in local languages should be planned and implemented.

Feedback system

It has been stressed in various papers that feedback regarding the cause of death
should be given to families, especially where the cause of death could have an impact on
the health of the surviving family members. This is especially important in inheritable
conditions (eg. channelopathies, cardiomyopathies), but it is just as important in
infectious diseases (eg pulmonary tuberculosis) to ensure the protection of the surviving
family members and close contacts.

10, 30, 34

Presently, no formal feedback sessions are arranged with family members, partly because
of time constraints on the side of the forensic pathologist, and the onus rests on the family
members to contact the pathologist or investigating officer regarding the outcomes of the
autopsy. Many relatives probably never know, or even have a basic understanding of
what the final cause of death was. In most of the autopsies of unnatural causes, the lack
of feedback is due to the fact that the cases are sub judice and results may not be made
available. However, where the cause of death was found to be natural, there is no reason
not to explain to the family what the cause of death had been.
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Where possible, feedback should at least be given in cases where the results of the
autopsy could have a negative effect on the health of the surviving family members or
close contacts.

CONCLUSIONS

In this study of sudden and unexpected deaths in adults at Tygerberg Forensic Pathology
Services, it was found that the majority of cases had a presumed natural manner and
cause of death. Ischaemic heart disease was the most common cause of death and chest
pain prior to death was a prominent finding. Infectious diseases accounted for most
deaths in the youngest age group studied. Intracranial infections as a cause of sudden
death accounted for more deaths in our setting compared to studies in other countries.
“Sudden and unexpected” adult deaths were reported much more frequently in Charlotte
Maxeke subcouncil than in others. An increase in the waiting times for toxicology and
blood alcohol concentration results were noted. A high number of deaths were due to
acute alcohol poisoning. Improvement of the questionnaire and interview of the relatives
may help to decrease the number of unnecessary autopsies, thereby reducing the burden
of cost on Forensic Pathology Services.
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Appendix I

DEPARTMENT OF HEALTH
FORENSIC PATHOLOGY SERVICES
TYGERBERG

ANNEXURE A

SUDDEN AND UNEXPECTED DEATHS IN ADULTS AND BABIES

Ly et e state under
oath/affirm
(full names)

| am an adult male/female, residing at

lamthe ... of the deceased

.................. (relatlonshlp) (name of deceased)
WhOoWas ........ccveveininnnnns years old.

ON | was interviewed by

regarding the circumstances of the death of the above-mentioned deceased and |
answered the following questions:
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A. GENERAL MEDICAL HISTORY:

Did the deceased suffer from any of the following conditions, if so, for how long, did they
receive treatment, did they take the treatment, which Doctor or Clinic/Hospital did they
attend for the problem:

B

Diabetes

Hypertension

Epilepsy

Asthma

Cancer

Any psychiatric condition

Any other

Was he/she ill before death?

If so, for how long did he/she
complain and what was the nature
of the complaint?

Was medicine taken for any
sickness before death?

If so, which medicine was ingested
and where was it obtained?

Any other relevant history




B. Questions that must be put to next-of-kin regarding sudden and
unexpected deaths or where the next-of-kin cannot supply a death
certificate (BI-1663):

Was someone present during the
time of death? If so, whom,
relationship and age

When last was the deceased at a
Doctor, Clinic or Hospital?

Name of Doctor, Clinic or Hospital

Why did he/she attend the Doctor for
the last time?

Did the deceased recently consult a
traditional healer?

Did the deceased recently take any
traditional medicine?

Was the deceased allergic to
anything?

Was the deceased ever operated
on? If so, when and for what?

Where did the deceased work and
what was the nature of the work

Did the deceased work with
dangerous gasses or chemicals?

Was the deceased ever involved in
an accident? If so, what type of
accident?

Did he/she retain any side-effects,
e.g. epilepsy, paralysis, defect?

Was the deceased ever badly
assaulted?

Was the deceased ever under the
influence of drugs or alcohol?

Do you think someone is responsible
for the death?

Do you suspect suicide?

Is there anything else that you think
the pathologist should know?

Was the deceased in financial or
emotional trouble or under
stress/pressure?
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COMPLETE 2 OR 3 IF

2. SOMEONE WAS PRESENT DURING THE DEATH:

Describe fully exactly what actions the
deceased was doing just before his/her
death, e.g. sitting, walking, coughing,
sleeping, grabbing chest, etc.

Before death, did the person — vomit, cough
up blood, have bowel movements?

What happened when death approached?
Describe fully (fits, shortness of breath,
foaming at the mouth, became blue in the
face, collapsed, etc.)

Did someone attempt first aid? (e.g.
Heimlich procedure)

What exactly was done?

3. PERSON WAS FOUND DEAD:

When was the deceased last seen alive?

In what position was the deceased found?

Were there signs of vomiting, coughing up
blood, bowel action before death?

Did he/she stay alone or did someone else
stay with the deceased?
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If the deceased stayed alone, was the
room/residence locked?

Was the room/residence locked from the
inside?

How was the body discovered, e.g. family,
friends

Did someone begin searching for the
deceased?

Was the deceased in trouble or under
stress/pressure?

Did the deceased write anyone a letter/note
before death?

4. COMPLETE IF A BABY SHOULD SUDDENLY DIE

Is the mother married, divorced or single?

Has the family already had a baby that died
suddenly?

Has the mother had any miscarriages?

Was the pregnancy normal?

How many other children has the mother
had?

Did the baby sleep with the mother?

If not, where did the baby sleep?
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Did the baby sleep with other person in the
same bed?

If yes, how many?

How was the baby covered?

In what position do you normally put the
baby to sleep?

Back/side/stomach

On what type of mattress did the baby
sleep?

Foam/rubber/inner spring/none

In what position was the baby found?

Back/side/stomach

Was a pillow used for the baby?

Did the baby vomit?

Did the baby suffer from diarrhea?

Did the baby have a temperature?

Did the baby breast-feed or was he/she
bottle-fed?

Did the baby cry more than normal?

Did the baby suffer from any illness?

Is there any baby/child sickness in the
area?

Where was the baby born? (Name of
hospital/clinic/home)

Was the baby ill the day before?

Was a traditional healer consulted?

Was traditional medicine given, by mouth or
enema?

Was the baby recently taken to clinic or
hospital for vaccination (if yes, when and
where?)

Possibly unnatural causes

Possibly natural causes

Deceased was examined and the following was observed:
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Death certificate issued / not issued:

Cause of death given as:

DATE:

SIGNATURE

PRINT NAME
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1. | know and understand the contents of this declaration.
2. | have no objection to taking the prescribed oath.
3. | consider the prescribed oath binding on my conscience.

SIGNATURE/THUMB PRINT OF
DEPONENT

DATE e

| certify that the deponent has acknowledged that he/she understands the contents of
this declaration which was sworn to before medico-legal post-mortem examination and
that the deponent’s signature was placed thereon in my presence at

COMMISSIONER OF OATHS

FULL NAMES:

EXAMINATION OF CADAVER BY POLICE OFFICER WHO TOOK STATEMENT
(MENTION INJURIES, WOUNDS, DIFFERENTIALS, DEFORMITIES AND ANYTHING
OF IMPORTANCE)

NAME IN PRINT SIGNATURE
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Appendix I1

INTERNATIONAL STANDARD VERBAL AUTOPSY QUESTIONNAIRE 3
DEATH OF A PERSON AGED 15 YEARS AND ABOVE

IDICONTRGLIREFERENCENUMBER| | | | | | |

SECTION 1.1 INTERVIEWER VISITS

i 2 3 FINAL VISIT
DATE DAY
MONTH
YEAR | 2 | 0
INTERVIEWER'S
NAME INT. NUMBER
RESULT" D D D RESULT

NEXTWVISIT: DATE

TOTAL NUMBER
TIME OF VISITS
1 COMPLETED 2  HOTATHOME 3 POSTPONED 4 REFUSED
5 PARTLY COMPLETED 6 ND APPROPRIAT E RESPONDENT FOUND 7 OTHER
{SPECIFY)
SUPERVISOR FIELD EDITOR QOF FICE KEYED BY
NAME NAME EDITOR
oare L[| oume | o i
PLACE NAME
ADDRESSDIRECTIONS TO HOUSERDLD
SECTION 1.2 ADDITIONAL DEMOGRAPHIC INFORMATION
{FORUSE IN SAMPLE VITAL REGISTRATION OR DEMOGRAPHIC SURVELLANCE SITE)
REGIONPROVINCE REGIONPROVINCE- - - - --- --- -- - ---
FIELD SITE FABDSITE . .. ... ........o.0
HOUSEROLD NUMBER HOUSEHDLDNUMBER . ... ... _......
NAME OF REFERENCE PERSON
RESIDENTIAL STATUS OF THE DEC EASED RESIDENT INENUMERATIONAREA __ ... __.. 1
BODY BROUGHT HOME FORBURIAL | o2
HOME-COMING BICK . __ _________.______. 3

SAMPLE INFORMED CONSENT STATEMENT

Helio. My name is and | am working with [AGENCY ].

We are collacting informafion on the causes of daath in fhe community. We would very much apprecste

wour pardidpation in this effort. We want to ask you about the circumstan ces leading to fhe death of the
deceased. Whatever information you provide will ba kept sirictly confidantial. Mo informafion identifying you

or the deceased will sver be releasad to anyone cutside of this information-colection aciivity.

Pariicipation in this survey is voluntary and you can choose not 0 answer any individual quesion or all of the
questions. You may also siop fhe interview completely at any fime without any consequences at all. However, we
hope that you will participate in fhis survey since the results will halp the govemment improve services for people.

At this time, do you want 1o ask me anything about the purpose or content of this interview?
May | bagin the interview now?

Signature of interviewer: Date:

RESPONDENT AGREES TOBE INTERVIENED ... 1 RESPONDENT DOES NOT AGREE TO BE INTERVIEWED ... 2-+ END




MO

QUESTIOMS AND FLTER S

G ODEN G CATEGDRIES

SHIP

SECTION 2. BASIC INFORMATION ABOUT REEPONDENT

2 RECORD THE TIME AT START OF INTERVIEWN BRI ol soors e e o e ST
MIMUTES _
02 MAME OF THE RESFOMNDENT
AMIE |
203 | Wia Is your nelafiora bip 0 e deceased? EATHER |
MOTHER - &
SPOUSE - 2
SHELNG .. oy e - 4
ML -t s et i
OTHER RELATIVE -]
[SPECIFY)
HORELATON ___ ___._............. B
204 | Dud you Iive with e deceased In e period isading YES . |
50 FeerTds ceain T 2] F-
SECTION 3. INFORMATION ON THE DECEASED AND DATEPLACE OF DEATH
301 | Vihat was T name of fe deceased?
AMIE |
302 | Wias the deceased female or male? FERBMLE oot ot st o oo prpnronet.
MALE e i e S R T e Tl i e e
303 | Wihen was T deceased borm N e e e e Dj
RECORD 9 & IF DONT EKMNOW DAY OR MONTH MONTH s s s
RECORD 99 95 IF DONT KMNOW YEAR
YE&MR ..
304 | How old was Te deceased when s ded AGERYEARS _ __________._ [D]
305 | Wehad was Reehis oocupadion, Tal B, whad kind of work
il 54T Frainly co
308 | VWihat was T Righest leved of formal education |
Ton checnaeed afenced T - |
.3
.4
. B
30T | Wihat was herihis manital status 7 KREVERMARFED . ... ... ............ 1
MARFIEDALIVIMNG WITH A PARTMNER - I |
WIDOWED ... .... et - |
- 4
- B
- B
308 | wen dd site e BAY, .ociivnim e it e D]
RECORD S E FDONT EMNOW DAY OR MONMTH MOMTH .. ... ... ...
RECORD 99 28 IF DONT KNOW YEAR
- ----------------Djjj
309 iz oid 5 dleT HOSATAL ............. e |
OTHER HEALTH FACILITY = FEFRE TP - |
HOME LSS R LSS ERSENNENSE
OTHER <]
[SPECIFY)
DO BN -]
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N QUESTIONS AND FILTERS CODMNG CATEGDRIES SHIF
SECTION 4. RESPONDENT S ACCOUNT OF ILLNESS EVENTS LEADING TO DEATH
A4l | Coud you lell me shoul the ilnessleanis hal lad 1o henhis deah?
a4 CHMNEE OF DEATH 1 ADCORDING TO REEPOMNDENT
403 CHIEE OF DEATH 2 ACCORDING TO RESFOMNDENT'
SECTION 5. HISTORY OF PREVIOUSLY KNOWH MEDICAL CONDITIONS
501 1 woii [k 50 35K Yo SO QUesT0NS CONMErTing redously
Ieraowars el ool e S cheeC e o Pt injures o
accidents Tal e deceased suffenect and signs and symploms
T e chees oo Pandshoweed winen s was 11 Some of
T QUESTONS. My Mot appear 10 be drediy mdated o hisher death.
Flease bear with me and arswer al T questons. They wil help us
10 gef @ clear plaiare of all possibis sEmEtoms. Thal e deceaned had
Plaazs el me if lhe decsased afferad fram any
aof the following illne sses:
502 High Biood pressure? 1
z
-]
503 | Diabejes? 1
2
=
G302 | Ashima? 1
z
-]
505 | Epilepsy? 1
z
-]
508 | Malnuiition? 1
z
-]
S0F | Cancar? YES I A R ST R SR et S
OOMTENOW . ... SRR I S Y - -]
508 | Can you specly helype or sie of canos? TYFEMETE
509 | Tubsrcdosis? B o s 1
s L S L i z
DT B0 =2t -]
510 | HIVIAIDS? L) - . RPN e e e )
L S W R e Wl
RO B - S, = = - |
511 Did she suller from any ofier medcally diagnosed iliness? YES PRy, A |
PR hecmecenseean & |l
DRI MO Pl SRS e L w5
512 | Can you specfy heillness? LLMNESS
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RO QUESTIOHS AND FILTERS CODERG CATEGORES -4 o
ESECTION 6. HISTORY OF INJURIES/ACCIDENTS
601 | Did sha e fram any inury or accdent 1
that bad to hadtis daath? N ]
g2
02 | What kind of injuny or socident did the decesasd suffer? ROAD TRAFFIC ACCIDEMT . ... _.__.__.__.. ™M
L L e e e e e i =]
CROWHING . o
POISOMING ___ ___________.__ SRR - |
BUANE. - oo |
VIDLENCEMSSAULT ... ... R |
OTHER =]
VESPECIFY)
DOMTEMOW  --oem e ee oo EOELEL R
803 | Wasz %a njury or scdden! ntentionally inficled oo s T
by sameans ake? s L L o L L e e A
DT ERNOW e e e e e e S e Cadoaiiox: B
804 | Do you fink hal she commited suicda? f) = R S |
-2
- B8
805 | Did sha afer fram any animalinsas! bite 21
Fal ad fo harkis daath? .2 - T
. B - BT
808 | What fypa ofanimalinsect? 1
2
3
-]
B
al7 CHECH QUESTION 10Z FOR SEX OF THE DECEASED:
E a
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WO QUESTIONS AND FLTERS CODMNG CATEGORIES SHP
SECTDNT. SYMPTOMS AND 5IGMS ASS OCIATED WITH ILLNESS OF WOMEN
701 | Didsahe have an uloer or sweling in the breast? YES 1
2 T
g =T
702 | Forhow long did she have anulcer or sweling in the breas{?
DOV 3 R A R 1
MOMIEY . GG eievideia 2
DONT BROW o oooooiioiiiiiiaaaas RN
703 | Didshe have excessive vaginal blzeding during menatnesl
pariods T
704 | Forhow long did s/e have the excesshe vaginal bleeding
during menatresl penods?
705 | Didshe have vaginal bles ding in betwesen menstnesl penodsT
706 | Forhow long did she have vaginal bleading in betwsen
menstnes perods ¥
707 | Didshe have sbnommal vaginal dischangs?
w20
|—= 20
708 | Forhow long did she have sbnommal vaginal discharge?
OBYE . iiiioiioi.. 1
MONTHE  oooooiiciicoiciinses 2
DONT BNOW  _oocnicniinicnccnnaas 598
SECTIDME. SYMPTOMS AND SEGMS ASSOCHMTED WITH PREGNANCY
a01 | Was she pregnant at e time of death¥ WERCS ki R 8 R R R 1
o T L L L LT LI T LT LTI 2 e
DONT BNOW  oooveiiniiniiniiacannnnas & |—eams
802 | How long was ahe pragnant?
WEBME: icivanivaninsvaninsie 1
MONTHE . ooooiiciicnicinanss 2
DONT BRNOW o oooeicnicnicnccnns ER-N-]
803 | How many pregnanciss had she had, inchuding fis ona? PREGMOMOIES . ............. I:I:[
DONT BNOW o oooveiiniiniininnninnns EN
804 | Duming the kst 3 montha of pregnancy, did she auffer
from any of the following linssses; TES WO DK
1 Vaginal beading? VARG BLEEDMNG fieeea.. 1 2 B
2 Smelly vaginal dischange ¥ SMELLYWVAGEAL DISCHARGE . 1 2 B
3 Puffy face? BUSEY FAGE iteieiedes 3 Al
4 Headsdhe? HEADRCHE sesassavesssans 1 2 M
5 Bhered vislon? BLURHED VESION 1 2 B
& Convulsbon? COMVILEION . ............. 1 2 &
7 Febrls Bness? FEBRILE LLMESS TR -
8 Savers shdominal pain fat was not labor pain? SEVERE ASDOMBAL BN
OT LA BN TR ER |
49 Pallor and shortness of breafh (hoth pressnt)? EALLOFUSHOSTHNESS
OF BREATH (BOTH) 1. 2 B
10 Did she suffer from any ofher Bneas? OTHER ILLMESS 1 2 A

SFECFY. -
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WO QUESTIONS AND FILTERS CODMNG CATEGORES S

05 | Did she dee duning labor, Dut undsivensd? R,

a08 | Did ahe give beth recentiy?

- 518
=E18

807 | How many days after giving berth aid she die?

a8 | Was there excesaive besding on the day lebor atarted ¥

a0 | Waas there excessive bleeding dunng labor before delvering ine WEB e aaaan

baby?

810 | Was there encesaive Mesding afier delivening the baby?

811 | Did she have difficulty in delivenng the placenta?

812 | Was ahe in labor for wnusually long (more than 24 howrs § 7 YES il

813 | Was it 2 normal vaginal deliveny? —s 215
—e 215

a14 | Winat type of delvery was iff

815 | Did she nave foul smeling vagnal diachangs?

@16 | Where did she give birh?

817 | Who oond ucted the delvery?

818 | Did she expenence an abortion recently?
— 01
— 211

813 | Did she de duning the aborton? = -l
—e 521

820 | How many days before death @d she have the abortion?

821 | How many moniha pregnant was she when she had

the aborfion?

822 | Did ahe have heavy Dlesding afier the abortion’?

823 | Dbd fne sbortion oocur Dy foef, apontaneousiy? —= o0
— 01

a4

Did she take medicine or treatment to nduce?




QUESTIONS AND FLTERS

CODMNG CATEGORIES

SECTION 9. SIGNS AND SYMPTOMS NOTED DURING THE FINAL ILLNESS

01 For o bong wias a/he 0 before afne ded?
I T D e e Ay 1
02 Oid athe have a fever?
k] For now long did afhe have a fever?
904 | Was the fever continuous or an and off?
%5 Ced afhe nave fever only &t night? b - AR R A R AR I AR AR q
2
8
Bk Ced a/he have chila/ngor? 1
2
8
«T Ced afhe heve & cough'T = 1
2 f—eg13
8 |[—eg13
908 For mow bong did afhe have a cough?
BN Ltk b ey 1
%048 | Was e cough ssvens T
90 | Was the cough productive wih sputum? = 1
z
8
11 Ced afhe couwghout blood? 1
2
8
92 Ced a/he have might awsats ¥ 1
z
]
ELE] Cid athe have bresthisssness? L= 1
MR e s s e e e g e e ne e dndee ey H r 918
O IO ettt bbbt bl ] Q18
i For now bong didl a'he have breathiesansss?
L 1
MCMTIG e z
DOWT BNOW ... R
815 | Was a'he unable to camy out daly routnes dus to TEE . 1
breathlesansss? 2
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L QUESTIONS AND FILTERS

A8 | Was 3/ne reathiess whils hying fiat?

97 | Did a'he have wheszing ¥

aa Ded a'he hawve chest pain?

919 | For how long did aihe have chest pan¥

w20 | Did chest pan atart guddenty of gradualy ¥

w21 When afhe had ssvers cheat pain, how long did it kaat? LESS THBM HALF AN HOUS

HALF AN HOUR TO 24 HOURS
LOMGER THAN 24 HOURS .
L T e e P T S 8

w22 | Waas the chest pain bocated below the breastbons (stemum)?

@23 Was the cheat pan located over the heart and
did it spread o the left am?

w24 | Waas the chest pain lecated over the nbs (sidea )

w25 | Was the chest pain continuous or on and off?

28 | Did the chest pain get worse whis coughing 7

w27 | Did a'he have palpistona?

28 | Dt a'he have diamhosa B e b e e S S S e e S e 1
]
|—aa

929 | For how long dd a'he have damhosa?

30 | Waa the dierhosa continuous of on and off ¥

31 At any time duning e fnal Bnegs was here bood in e stoo? M o e S b B B S i 1

932 | When the diamnosa was most sevens, how many imes
did afhe pasa stools ina day T MUMBER ... oooooiaaaaissassasssannnnnnnn




HO. QUESTIONS AND FILTERS CODBNG CATEGOREES SHIP
933 Dvd afhe vomit?
-crd
. 537
934 For b bong did ahe womit?
L 1
MMM - olliliiliiiiiiaiiidiiias 2
935 | Ded the vomit book Bke a coffes-colored flusd or
[onight red/éond red or some other?
936 | When the vomiting was most severs, how many fmes
did a'he vomit in & day ¥ MOMBER . oocovonnmsnnnsnnnnnnnnnsssss
[y - T e SRR I O R
937 | CHECK QUESTION 302 FOR SEX OF THE DECEASED:
FEMALE ]_I maE [] -
238 | CHECK QUESTIONS 801, 805, 818 TO SEE IF SHE DIED DURING
PREGHNANCY, LABOR, ABORTION OR POSTRARTUM:
mo 1 vEs [ -
L
939 Ded afne hawe abdominal pan’?
— 541
—+ 541
340 For v bonig did /e hawve abdominal pain?
[0k AT LT TR L ELE L LS 1
a9 Déd a/he have abdominal distension?
2 | Forhow long dd ahe have ahiominal distension
L 1
(X T 2
DONT BNOW .o
43 | Ddd the diatengion dewvaloD rap ity wethin days or gradualy EAPIDLY WTHMDAYS
aver monna? GRADUBLLY OVES MONTHS
DONT BNOW ...
944 | Was there a penod of & day or longer dunng which
a/ne did not pEss any Sy
45 Ced afmne hawe any maas in the abdomen?
| e cus
|[— 4=
dd | Forhow long did a'he have the masa in the abdomen?
R, - 1
MMM 2 o cce e e badaiunds H
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WO QUESTIONS AND FILTERS SHIP
M7 | Whane in the sbdomen was the mass located?
48 | Ded afne have difficulty or pain whils swallowing solda ¥
]
8 -]
M9 | For how long &4 a'he have difficulty or pain while
waliowing aohds T DBYE & oo 1
[0 T N 2
DOWTRMON .. ... ... R ]
450 Ded a'e have difficuity or pain whils swalowing bguida 7 e 1
2 |—eosz
B |[—eosz
451 For heow boneg didl e have aifficulty or pan whils
mwalowing bauid s? [ 1
]
452 | Ded afne have headache? 1
[
B |5y
453 | For how long @ a'he the have headache?
DBYE oo o 1
MONTMS ... ... 3
DN TRBMOW oo oo e e R ]
454 | Was the headache severe? T D S R b el P el B R R Fot R EoR R et 1
2
2
955 | Ded a'ne have 3 atiff or painful neck? | o AR e CEE L L L L ECEELELEECEVEETERCELY 1
z - 95T
] - 05T
958 | For how long @ a'he have 2 s8ff or painful neck?
Lo
L N ]
857 | Did a'he have mental confusion? WEN .occcccssssssssssssssssssssssssssnssassasnanas 1
2 |+
8 |[—eo
458 | For how long @d a'he have mental confuson?
[T R 1
MAONTHE — - oo eceaa e memean 2
DOWTHHOW .. o.o.oeiioooo. N ]
459 | Ded the mental confusion stant suddenly, quickly wethin a single SUDDERLY 1
day, o alowey over many days ¥ WETHM & DAY FAST) ... z
ELOWLY (MUK DAYE] 3
DT KO ]
960 | Ded ahe ecome unoonacious? 1
2 |
] - Y
61 For o bong weas e uncona cou s 7
BN o 1
MOMTHE _ . o.oooiieiiioiiicociann H
e M e P R ]
952 | Did the unconaciousness start swddendy, quickly within a single SUDDEMLY 1
day, or alowey over many daya ¥ WTHM & DAY FAST) . |
a
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WO QUESTIONS AND FILTERS. CODMG CATEGORIES SHIP
] Dol afhe neve convulaiona ¥
o84 | For how blong did afhe have convatgions?
@5 | Was ahe unabls to open the mouth?
- ST
= BET
@88 | For how long wes a'he unebls to open the mouth?
@67 | Did afhe have atfineas of the whole body T
988 | For how long did a'he have atiffneas of the whals body?
@88 | Dod afhe have paralyas of one side of e body ¥
—e g7z
—eorz
970 | For how long did afhe have perafyas of one aide of e body ¥
a7 Cid the paralysia of ane sds of the body start suddenly,
quickly within a single day, or slowly over many days?
972 | Did sfhe have paralysis of e lower Bmba ¥
973 | How lomg did afhe nave paralysis of the lowsr Bmba ¥
974 | Ded the paralysia of e lower bmibs atar suddenly,
quicidy within a single day, or slowly over many days? WITHIM & DAY (FAST)
SLOWLY (MANY DAYS)
975 | Was there any changs incobor of wine?
=T
R ST
978 | For how bong did afhe have e changs in color of wins?
977 | Durimeg the final Bness did afe ever pass Dhood
i the wrinas¥ =]
L=
978 | IFor how bong did afhe pass pood in e wins?




QUESTIONS AND FILTERS

78 | Was thers any changs in the amount of unine she passed daly?
980 | For how long did a'he have the change in the amount of urine
pesaed daly?
a1 Cedl afhe pass too much uine, foo Bie wine, of no urins at ali?
4982 | Dwring the Siness that ked o death, dd afhe heve any skinrash?
983 | For how long i a'he have the skin rash?
84 | Was the rash on:
1 Theface?
2 The tunik?
3 Theamms and lega?
4 Any ofner place?
B85 What did the rash look Be?
488 | Did a'he have red eyes?
837 | Did a'he have bleeding from the noge, mouth, or anua? | VBB L. cceeieme—aaaas
288 | Did a'he ever have shinglesfhames zogier?
89 | Dd afhe have weight loss?
9891 | For how hong did ahe have weight loea ¥
2882 | Did afhe book wery fhin and wasied 7
30 | Déd a'he have mouth sores arwhite patches | VBB L.
I the mouth or on the Dngus? — 521
—
2301 | For how long did a'he have mouth sores or wihie paiches
inthe mouth or on e longee? 000000 I BWYE i
@31 Cedl a'he have any sweling?
952

—992




WO, QUESTIONS AND FLTERS CODIMG CATEGORIES SHIP
931.1 | For how long did a'he have e sweling?
D 1
MCMTHE i 2
DOMT BMOW .o RN ]
9912 | Waa the oweling on: YES NWO DK
1 The face? PR R 1 2 8
2 The joins? oy et b e b B Ep Ep D Ep L L Lo L P 1 2 &
3 The andes? AMELEE L iieeaas 1 2 =B
4 The whole body? WHALEBODY ... 1 2 B
5 Any ofher place? OTHERPLACE ..o .oooooiioiinn. 1 2 B
FEGEY -l
32 | Ded afe have any lumpa?
— 993
—= 393
2321 | For how bong did afhe have the lumpa?
11 1
MMTHE oo 2
DOMT BMOW .o RN ]
9922 | Were the lumps on: YES MO DK
1 The neck? T — 1 2 B
2 The armpit? BEMPTT s 1 2 B
3 The groin? (= [f e L 1 2 8
4 Any ofner place? OTHERFLAGE ..o ..o 1 2 =&
FECEY -
933 | Ded afe nave yelow daosloration of e eyes?
9331 | For how bong didl afhe have yellow discoloration of he eyes?
34 Ol gfnee bosois pade (Thinmengifack of Diood j or have pale palma,
eyeg or nal beds ¥
9941 | For how long oid a/he book pale or have pale paima,
eyeg ornal beda ¥
25 Chdl gfhe have an ulosr, sbacess, of a0fe anywhens on the body T
— 1001
1001
95,1 | For how long did a'he have the ulosr, abaosas, or sons?
1 L L L L L L R L L L L LRttt
RGN I s sy e A A N ]
995.2 | What weaa the location of e ulcer, abacess, or sore?
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WO QUESTIONS AND FLTERS CODING CATEGORIES P
SECTION 10. TREATMENT AND HEALTH SERVICE USE FOR THE FINAL ILLNESS
1001 Ced afe recaive any tresiment for the Bneas that ke o desth?
— 1008
— 1008
1002 | Can you please bat the drugs a'he was given for the Bneag
that led to death?
COPY FROM PRESCRIPTION/DISCHARGE NOTES
IF AV AILABLE
1003 | What fype of treatment did afe receie: YES WO DM
1 Oral rehydraton sailm andior inravenous fluids (dnip) tresiment? | ORSDEP TREATMENT . 1. 2 &
2 Blood tranafusion? ELO0D TRAMSFUSION 1 2 B
3 Tresimentfood frough & whe pagssed hrowgh the nose? THROUGH THEMOGSE ... .o... 1 2 8
4 Aoy other treatment? OTHER 1.2 B
(FECEY) .
1004 | Fieasetell me at which of e followeng placesfacities
a'he recesved freatment during the Bness that led o death: YES WO DK
1 Home? HIE o s 1 2 B
2 Tractonal healer? TRADMTIONAL HEALER  _____.....___. 1 2 B
3 Govermnment clinic? GOVERNMENT CLINIC  __............ 1 2 &
4 Government hospital? GOVERNMENT HOSPITAL ... .. 1. 2 B
5 Private dinc? PRVATECLIMNIC .. ... 1 2 B
8 Private hospital? FRIVATE HOSPITAL . .. 1 2 B8
7 Pnamacy, drug seler, store? FHARMACY, DRUG SELLER,
BTORE: " - .ccciicisssssssissssnsnnss 1 2 B
8 Ay other placsr or facity 7 OTHER 1.2 B
(FECEY) -
1035 | In the month before death, how many contacts wih formal MUMBEROF COMTACTS . ...
nealth seneces did ahe heve?
DOMTEMOW i ]
1006 | Ded & healin care worksr el you e cause of death¥ MER  oonesnssssssssssss s s 1
2 [—e100m
8 [—e100m
1007 | What did the healin care worker say?
1008 | Ded akfhe have any operabon for the Bneas?
—+ 1101
* 1101
1008 | How hong before death did a'he have the opsration?
1010 | Onwhat part of e Dody wias the operation?




HO. QUESTIONS AND FILTERS CODIN G CATEGORIES SHIF
SECTION 11. RISK FACTORS
1101 | Did ahe drink alcohol? 1
i 118
8 =118
1102 | How long had a'he been danking ¥
RECORD "0 IF LESS THAN ONE YEAR
1103 How often did alhe dnink alconal? 1
FREQUENTLY {WEEKLY) 2
OMCE N AWHLE . 3
DONT KMOW 8
1104 | Did she stop drinking ¥ 1
2 =18
g = 1108
1105 | How long before death did afhe siop drinking?
RECORD “0f IF LESS THAN ONE MONTH
1108 | Dig a'ne amoke Dbacco (cigarstis, cigar, pips e )7
—= 1201
—= 1201
1107 | How long had a'he been smoking ¥
RECORD "0 IF LESS THAN ONE YEAR
1108 | How ofien did a/he smoks¥ 1
FREQUENTLY {WEEKLY) 2 = 1201
OMCE N AWHLE . 3 =1
8 |[—=1m
1108 | How many o gareties dud a'he smoke daly?
MUMBEROF CIGARETTES __....___..___
DOWNT KMOW .. ... a8
1110 | Did a'ne siop amoking befors desth? 1
2 = 1201
8 = 1201
1111 | How long before death did afhe aiop smoking?
BT - bbb T
RECORD "0{f IF LESS THAN ONE MONTH DOMTMMON - :oisiaiaiaiaiaiasafnfniaiaias a8
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CRFESTROMS AMD FILTERS CODNG CATEGDRIES TR

SECTION 12. DATA ABSTRACTED FROM DEATH CERTIRICATE

1201 Do you have a death cerifcate for e deceased?
1301
1301
1202 Can | sea the death ceridicalie?
COPY DAY, MONTH AND YEAR OF DEATH
FROM THE DEATH CERTIFICATE.
1203 COPY DAY, MONTH AND YEAR OF ISSUE
OF DEATH CERTIFICATE.
1204 RECORD THE CAUSE OF DEATH FROM THE FIRST {TOP) LUNE OF THE DEATH CERTIFICATE:
1205 RECORD THE CAUSE OF DEATH FROM THE SECOND LINE OF THE DEATH CERTIFICATE {IF ANY )
1208 RECORD THE CAUSE OF DEATH FROM THE THIRD LINE OF THE DEATH CERTIFICATE ({IF ANY )

1207

RECORD THE CAUSE OF DEATH FROM THE FOURTH LINE OF THE DEATH CERTIFICATE {IF ANY |
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SECTION 13. DATA ABSTRACTED FROM OTHER HEALTH RECORDS

1301 OTHER HEALTH RECORDS AVAILABLE? YES

1302 FOR EACH TYPE OF HEALTH RECORD SUMMARIZE DETAILS FOR LAST 2VISITS
(IF MORE THAN 2) AND RECORD DATE OF ISSUE

1303 BURIAL PERMIT (CAUSE OF DEATH)

1304 POSTMORTEM RESULTS (CAUSE OF DEATH )

1305 MCHANC CARD (RELEVANT INFORMATICN)

1306 HOSPITAL PRESCRIPTION (RELEVANT INFORMATION)

1307 TREATMENT CARDS (RELEVANT INFORMAT ION)

1308 HOSPITAL DISCHARGE (RELEVANT INFORMATION)

13049 LABORATORY RESULTS (RELEWVANT INFORMATION)

1310 OTHER HOSPITAL DOCUMENTS SPECIFY:

1311 RECORD THE TIME AT THE END OF INTERVIEW HOURS ... . ... ......

MINUTES
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INTERVIEWER'S OBSERVATIONS

TOBEFILLED IM AFTER COMPLETING INTERVIEW

COMMENTS ON SPECIFIC QUESTIONS:

ANY OTHER COMMENTS:

SUPERVISOR'S OBSERVATIONS

NAME OF THE SUPERVISCOR: DATE:
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