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Abstract
Background: The pattern of diseases causing sudden unexpected natural deaths is a function of the prevalent
disease pattern in the general population. This pattern appears to be changing in Nigeria in response to changing
demographics and lifestyle.
Methods: This was a descriptive retrospective autopsy-based review of cases of sudden unexpected natural deaths
seen at the Obafemi Awolowo University Teaching Hospitals Complex in Ile-Ife, Nigeria (OAUTHC) over a 10-year
period. Analysis was done for differences in proportion using Chi square (p is significant at <0.05) by SPSS version 15.
Results: Sudden unexpected natural deaths accounted for 13.4% of all medico-legal autopsies. The male to female
ratio was 2.1:1, and the mean age was 43.1 years ± 19.5 SD. Cardiovascular (28.3%), respiratory (18.2%), and central
nervous system (12.6%) disorders were the major groups of causes. About 64.4% of cardiovascular deaths were
due to hypertensive heart disease. Bacterial pneumonia, intracerebral haemorrhage, and breast carcinoma accounted
for 34.4%, 60.0%, and 52.6% of respiratory, central nervous system, and cancer-related deaths respectively. Infectious
causes predominated in all age groups below 40 years and above 70 years while hypertensive disorders predominated
between 40 and 70 years. Only 16.9% of cases occurred while the patient was admitted to the hospital.
Conclusion: Cardiovascular, respiratory, central nervous system, and cancer-related causes were the major causes of
sudden unexpected natural deaths in our series. Hypertension-related disorders constituted a large proportion of cases
especially in people over 40 years, whereas infectious diseases were more common below this age. The majority of
deaths occurred outside the hospital setting. It is imperative that appropriate public health strategies be developed to
address these issues.
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Background
Although there are controversies over the definition of
the time frame for sudden unexpected death, the World
Health Organisation (WHO) defines it as “death within
24 hours from the onset of symptoms” [1]. Mason, however, defines it as “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” [2]. Specification of
the time frame for sudden death is often unnecessary,
since this cannot be determined in up to 40% of cases,
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especially when death occurs during sleep [3]. From a
forensic point of view, however, sudden unexpected death
is mainly defined as a rapid, unexpected, and natural
death. This includes a healthy, non-fatally ill, or bedridden
person who dies suddenly and unexpectedly (presumably
from natural causes) as well as patients who die within
24 hours of admission into the hospital. Interestingly, sudden death is not necessarily unexpected, and an unexpected death is not necessarily sudden. Nevertheless, these
two attributes often co-exist [4].
The incidence of sudden unexpected natural deaths is
known to vary in different parts of the world and may reflect the respective levels of development of the individual
country’s death registration and medico-legal autopsy systems [3,5-10].
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Methods
This is an observational, retrospective, descriptive study
that included all cases of sudden unexpected natural
deaths from January 2001 to December 2010 for which a
postmortem was performed in the Department of Morbid
Anatomy and Forensic Medicine, Obafemi Awolowo
University Teaching Hospitals Complex (OAUTHC), in
Ile-Ife, Osun State, Nigeria.
The department offers coroner services to the IfeIjesha zone of Nigeria, which has a population of over
1,500,000 people. This is a semi-urban, diverse population that consists of individuals from all walks of life.
According to the 2006 census, 43.8%, 19.3%, 30.1%, and
3.8% of the Nigerian population are respectively between
the ages of 0–14 years, 15–24 years, 25–54 years, and
55–60 years, while only 3.0% are older than 65 years
[13]. There is an overall equal sex distribution although
there is a very slight female preponderance after age 25.
Legislation requires that a complete forensic autopsy
(including histopathological examination and toxicological analysis) be performed on all cases of sudden unexpected natural (non-violent) deaths both in hospitalized
and non-hospitalized persons.
The postmortem records of the department were examined for case selection. All cases of death referred to our
department as suspected sudden and unexpected natural
death were included in the study, since the strict time limit
required for the presence of symptoms before death could
not be determined in the majority of cases. Cases with
incomplete clinical and/or autopsy records where a definitive anatomic diagnosis could not be arrived at were excluded from the study. For cases so identified, the
hospital records, full postmortem reports, contemporary notes, and other collateral information were retrieved and studied. It is usual practice for the attending
pathologist to ask for other relevant information concerning the deceased person’s state of health while alive

as well as the circumstances surrounding his/her death
from the relatives of the deceased.
For the purpose of this study hypertensive heart disease was defined as any hypertrophied heart whether or
not in failure associated with anatomic evidence of suggestive of systemic hypertension after excluding significant coronary artery disease and valvular heart disease.
Relevant data was collected and analysed for differences
in proportion using Chi square (p is significant at < 0.05)
by SPSS version 15.
All data were treated confidentially. Ethical approval was
obtained from the local ethics committee of the Obafemi
Awolowo University Teaching Hospitals Complex, Ile-Ife,
Osun State, Nigeria.

Results
Within the period under review, a total of 1,238 medicolegal autopsies were performed in the Department of
Morbid Anatomy and Histopathology of the Obafemi
Awolowo University Teaching Hospitals Complex. Of
these, there were 166 cases (13.4%) of sudden unexpected natural deaths. However, only 159 cases of sudden unexpected natural deaths had complete clinical
and/or autopsy information relevant to this study and
thus formed the study population. Of these 159 cases,
there were 108 males (67.9%) and 51 females (32.1%)
giving a male to female ratio of 2.1:1. The age range was
from about 3 years to 83 years, and the mean age was
43.1 years ± 19.5 SD. About 86 cases (54.1%) were older
than 40 years old at the time of death while 73 cases
(45.9%) were younger than 40 years (Figure 1).
Figure 1 shows the age and sex distribution of all cases.
The vast majority of cases (82.4%) were clustered between
ages 21 and 70 years with the highest number of cases
seen in the 21–30 year age group (33 cases (20.8%)). There
were only 16 cases (10.1%) younger than 20 years old and
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Although cardiac causes are the leading causes of sudden unexpected natural death worldwide, the exact nature
of the implicated cardiac diseases as well as the exact incidence of the other causes of sudden death is not well
established in many countries because many cases of sudden death are not autopsied [3]. The pattern of diseases
causing sudden unexpected natural deaths is also known
to be a function of the prevalent diseases in the general
population [3]. For the Nigerian population this pattern
appears to be changing, especially in response to changing
demographic patterns and lifestyle [11,12].
It seems worthwhile, therefore, to review the pattern of
the various causes of sudden unexpected natural deaths in
a typical Nigerian population and to compare these
findings with previous work done in the same area and
in other parts of the world.
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12 cases (7.5%) older than 70 years old. In all age groups
males predominated over females except in the adolescent
age group where there was a very slight female preponderance. There were no females over the age of 70 years.
Table 1 shows the breakdown of the various causes of
sudden unexpected natural deaths. The leading causes of
death were due to cardiovascular (28.3%), respiratory
(18.2%), and central nervous system (12.6%) disorders.
Together, these accounted for more than half the total
number of cases (59.1%). Surprisingly, cancer-related
deaths also accounted for a significant proportion of
cases (11.9%). Overall, the leading specific causes (55.3%)
of sudden unexpected natural death were hypertensive
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heart disease (18.2%), intracerebral hemorrhage (7.5%),
chronic glomerulonephritis (6.3%), breast carcinoma
(6.3%), bacterial pneumonia (6.3%), aspiration pneumonia
(5.7%), and diabetic ketoacidosis (5.0%).
About 64.4% of cardiovascular deaths resulted from
complications associated with hypertensive heart disease
while coronary artery disease accounted for only 15.6%
of cases. On the other hand, bacterial pneumonia (34.4%)
and aspiration pneumonitis (31.0%) accounted for the majority of deaths from respiratory causes, although pulmonary tuberculosis (17.2%) and complications of bronchial
asthma (17.2%) contributed significantly. Intracerebral
haemorrhage (60.0%) and pyogenic meningitis (30.0%)

Table 1 Principal causes of death by system
System
Cardiovascular (N = 45)

Respiratory (N = 29)

Central nervous (N = 20)

Cancer-related death (N = 19)

Obstetric (N = 12)

Causes of death (% per system)

No. of cases

(% of Total)
N = 159

Male (108)

Female (51)

Hypertensive heart disease (64.4)

25

4

29 (18.2)

Coronary artery disease (15.6)

5

2

7 (4.4)

Dilated cardiomyopathy (6.7)

3

0

3 (1.9)

Hypertrophic cardiomyopathy (4.4)

2

0

2 (1.3)

Rheumatic heart disease (4.4)

1

1

2 (1.3)

Ruptured aortic aneurysm (2.2)

1

0

1 (0.6)

Constrictive pericarditis (2.2)

1

0

1 (0.6)

Bacterial pneumonia (34.4)

9

1

10 (6.3)

Aspiration pneumonitis (31.0)

7

2

9 (5.7)

Tuberculosis (17.2)

3

2

5 (3.1)

Asthma (17.2)

5

0

5 (3.1)

Intracerebral hemorrhage (60.0)

12

0

12 (7.5)

Pyogenic meningitis (30.0)

4

2

6 (3.8)

Epilepsy (5.0)

1

0

1 (0.6)

Carvenous sinus thrombosis (5.0)

0

1

1 (0.6)

Breast carcinoma (52.6)

0

10

10 (6.3)

Colorectal carcinoma (21.1)

4

0

4 (2.5)

Pancreatic carcinoma (5.3)

1

0

1 (0.6)

Non-Hodgkin’s lymphoma (10.5)

1

1

2 (1.3)

Acute myeloid leukaemia (10.5)

0

2

2 (1.3)

Spontaneous abortion (58.3)

0

7

7 (4.4)

Ruptured tubal gestation (25.0)

0

3

3 (1.9)

Anemia in pregnancy (16.7)

0

2

2 (1.3)

Renal (N = 10)

Chronic glomerulonephritis (100.0)

8

2

10 (6.3)

Lymphoreticular (N = 5)

Sickle cell diseases (55.6)

2

3

5 (3.1)

Gastrointestinal (N = 6)

Endocrine (N = 8)
Miscellaneous (N = 5)

Gastroenteritis (50.0)

3

0

3 (1.9)

Perforated typhoid enteritis (33.3)

0

2

2 (1.3)

Perforated duodenal ulcer (16.7)

1

0

1 (0.6)

Diabetic ketoacidosis (100.0)

6

2

8 (5.0)

Tetanus (23.1)

1

2

3 (1.9)

Spontaneous splenic rupture (15.4)

2

0

2 (1.3)
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accounted for the majority of disorders in the central nervous system. All cases of intracerebral hemorrhage were
associated with anatomic evidence of background systemic
hypertension. Cancer-related deaths were more commonly
seen in women, with breast carcinoma (52.6%) accounting
for the majority of such cases. Cancer-related deaths seen
in men included colorectal (21.1%) and pancreatic (5.3%)
carcinoma as well as non-Hodgkin lymphoma (5.25%).
Sudden death from obstetric causes accounted for only 12
cases (7.5%) with spontaneous abortion (58.3%) and ruptured tubal ectopic pregnancy (25.0%) accounting for the
majority. Only two cases (16.7%) were due to severe anaemia in pregnancy. About 10 cases (6.3%) were due to
chronic glomerulonephritis with a male to female ratio of
4:1. Complications from sickle cell disease accounted for
the majority (55.6%) of deaths from disorders of the
lymphoreticular system. Non-Hodgkin’s lymphoma and
acute myeloid leukemia accounted for the remainder, with
two cases (22.2%) each. Severe gastroenteritis accounted
for half of gastrointestinal causes with intestinal perforation due to typhoid enteritis (33.3%) and duodenal ulcer
(16.7%) accounting for the remainder. The five cases classified as miscellaneous included three cases of tetanus and
two cases of spontaneous rupture of the spleen.
Table 2 shows the most prevalent causes of death per
age group. While infectious diseases predominated
below the age of 40 years and above the age of 70 years,
hypertensive disorders were the leading causes in all age
groups between 40 and 70 years.
Only 16.9% of cases occurred while the patient was admitted to the hospital; the vast majority (83.1%) of cases
occurred outside the hospital setting (Table 3).

Discussion
The frequency and pattern of sudden unexpected natural
deaths are known to reflect the disease pattern prevalent
in any particular geographic location, and thus vary in
different parts of the world. Nevertheless, it is well
established in many studies that the cardiovascular, respiratory, and central nervous systems constitute the
most common organ systems contributing to sudden
unexpected natural deaths [1,6,14,15]. This fact is well
corroborated by this study, which showed that cardiovascular, respiratory, central nervous system, and cancerrelated disorders respectively accounted for 28.3%, 18.8%,
12.6%, and 11.9% of cases. Interestingly, however, in contrast to many reports from developed countries where coronary artery disease was the single most common cause of
sudden unexpected death, this study showed that hypertensive heart disease was the single most prevalent cause
of sudden unexpected natural death. It accounted for
18.2% of all cases and 64.4% of cardiovascular causes. This
fact becomes more significant as this study also shows that
intracerebral hemorrhage was the second most prevalent
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Table 2 Most prevalent causes of death per age group
Age group in years
(no. of cases)

Most prevalent causes
of death

No of cases
(% per age group)

0-10 (n = 7)

Gastroenteritis

3(42.8)

Bacterial pneumonia

2(28.5)

Pyogenic meningitis

2(28.5)

11-20 (n = 9)

21-30 (n = 33)

31-40 (n = 24)

41-50 (n = 24)

51-60 (n = 28)

61-70 (n = 22)

71-90 (n = 12)

Pyogenic meningitis

4(44.4)

Aspiration pneumonitis

2(22.2)

Acute myeloid leukemia

2(22.2)

Aspiration pneumonitis

7(21.2)

Spontaneous abortion

5(15.1)

Sickle cell disease

5(15.1)

Asthma

5(15.1)

Bacterial pneumonia

6(25.0)

Hypertensive heart disease

5(20.8)

Ruptured tubal gestation

3(12.5)

Dilated cardiomyopathy

3(12.5)

Hypertensive heart disease

9(37.5)

Colorectal carcinoma

4(16.7)

Coronary artery disease

4(16.7)

Dilated cardiomyopathy

3(12.5)

Hypertensive heart disease

9(32.1)

Breast carcinoma

5(20.8)

Tuberculosis

3(10.7)

Intracerebral hemorrhage

8(36.4)

Hypertensive heart disease

3(13.6)

Tetanus

3(13.6)

Pneumonia bacteria

5(41.7)

Hypertensive heart disease

3(25.0)

Intracerebral haemorrhage

2(16.7)

Tuberculosis

2(16.7)

Table 3 Place of death
PLACE OF DEATH

No. (%)

Home

40 (25.2)

Public place

33 (20.8)

Motor vehicle

30 (18.9)

Hospital

27 (16.9)

Workplace

21 (13.2)

Jail

2 (1.3)

Sports ground

2 (1.3)

Other

4 (2.6)

Total

159 (100.0)
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cause of death, since virtually all cases were associated
with anatomic evidence of background essential hypertension. Moreover, this study showed that hypertensionrelated disorders were the leading causes of death in all
age groups between 40 and 70 years. This highlights the
critical role played by uncontrolled and/or undiagnosed
essential hypertension as a cause of sudden unexpected
natural death in Nigeria. Indeed, essential hypertension
(and its complications) is the most common noncommunicable disease in Nigeria. It is also the most
common cardiovascular disease among Africans [16].
However, it is well documented that there is a low level of
awareness about hypertension in the Nigerian population
[12,17]. Thus, the majority of people are unaware that they
have the disease and remain untreated until either complications set in or they die suddenly [5]. In fact, a previous
study carried out in the same center as ours showed that
hypertensive heart disease was the cause of sudden unexpected natural death in 82% of cases, of which only 18%
were previously diagnosed [12]. Although coronary artery
disease is still relatively uncommon among Nigerians and
does not contribute significantly to morbidity and mortality, this study seems to suggest that its incidence may be
increasing within the Nigerian population, contrary to previously held views [12,18,19]. This may simply be a reflection of the changing lifestyles of the Nigerian population
in response to strong Western cultural influences [20]. On
the other hand, this may just be due to an arbitrary increase in the number of such cases referred for autopsy,
perhaps as a result of an increased awareness within the
population of the role of the autopsy in such cases.
This study also showed that bacterial pneumonia and
aspiration pneumonitis accounted for about 65.4% of respiratory causes of sudden death. While this is similar to
findings from other developing countries, it sharply contrasts with what is seen in developed countries where
thromboembolic disorders account for the majority of
cases [1,4]. In a study conducted in Cape Town, South
Africa, although pneumonia was the most prevalent
cause of death between the people aged 18 and 29 years,
coronary artery disease was more prevalent between the
ages of 30 and 39 years [1]. In addition, a study conducted in the north central part of Nigeria showed that
although heart failure was the most common cause of
death overall, pulmonary thromboembolism was the
major cause of death attributed to the respiratory system [11]. This contrasts with our study, which showed
that aspiration pneumonitis and bacterial pneumonia
were the major causes of death within the young adult
population especially between the ages of 21 years and
40 years. Bacterial pneumonia was also the major cause
of death in individuals older than 70 years of age. The
contributions by bacterial pneumonia and aspiration
pneumonitis seem to underscore the important role
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played by various infectious disorders in sudden unexpected deaths. Together, infectious disorders constitute
about 23.9% of all causes of sudden death. This becomes
significant because infectious disorders are not only preventable but treatable causes of death, especially when antibiotics are appropriately and timely instituted.
The fact that about 83.1% of all cases occurred outside
the hospital setting suggests that the majority of these
victims were either not aware of their prevailing medical
conditions or refused to seek appropriate medical intervention. It, therefore, becomes imperative to evolve
strategies that will help educate the entire population
about the significance of the signs and symptoms of
various medical conditions and need to seek medical
advice early. Efforts should also be geared toward making health care facilities readily accessible. This observation is further buttressed by results from this study,
which showed that about 11.9% and 6.3% all cases of
sudden death resulted from malignant diseases and
chronic glomerulonephritis, diseases which are not
acute in nature as would have been suggested by the
mode of death. In fact, a little over half of such cases
were due to breast carcinoma which affects a readily accessible organ in the body.
This study showed a male preponderance, with an
overall male to female ratio of 2.1:1. With regards to cardiovascular causes, however, the male to female ratio
was about 5.4:1. These findings are similar to what has
been reported in various studies, both from Nigeria and
other parts of the world [11,20]. This gender disparity
becomes more prominent over the age of 30 years and
may be partly related to the cardioprotective effect of estrogen in women before menopause as opposed to the
testosterone-induced increase in cardiovascular risk [20].
The gender disparity observed in other causes of sudden
death in this study cannot be readily explained.
The mean age from this study was 43.1 ± 19.5 years.
This is about a decade younger than what was observed in
various studies conducted many years earlier in the same
region of the country [8,12,20]. This seems to suggest that
the effects of environmental factors on the health of the
population due to its relentless efforts at urbanization and
the shift toward a Western lifestyle may be occurring at
a much earlier age. Interestingly, many of these factors,
which are known to increase cardiovascular risk, a
major cause of sudden unexpected death, are readily
amenable to preventive public health care measures and
lifestyle changes. It is also instructive to note that the
majority of deaths (68.6%) according to this study occurred
within the most productive age group of the population
(21 to 60 years), which constitute about 42.6% of the
Nigerian population according to the 2006 census [13].
According to this study, sudden unexpected natural death accounted for only 13.4% of all medico-legal
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autopsies, a figure similar to those from other developing
countries, but much lower than seen in developed countries, where rates over 75% have been recorded [9]. This is
because in Nigeria, sudden unexpected deaths caused by
accidents, homicides, and suicide are major indications for
medico-legal autopsy unlike sudden unexpected natural
deaths [21]. On the other hand, the majority of sudden
unexpected natural deaths occur outside of the hospital
setting (as observed in this study), and these may not have
been reported to the appropriate authority nor brought
to the hospital for proper certification, thereby precluding any form of enquiry. It, therefore, becomes important that appropriate mass education programs and laws
are put in place to ensure that all cases of sudden unexpected natural deaths are reported to the appropriate
authorities so that detailed enquiries may be conducted
on such cases, as this will impact greatly on our health
care delivery system.
Study limitations

The authors hereby acknowledge that the conclusions
drawn from this study may be wrong and not necessarily
applicable to the general population because the study was
based on autopsies performed on cases of sudden unexpected natural deaths in a tertiary health institution to the
exclusion of those for which autopsy was not performed.

Conclusion
Cardiovascular, respiratory, central nervous system, and
cancer-related disorders were the predominant causes of
sudden unexpected natural deaths in our series, while
hypertensive heart disease and intracerebral haemorrhage
were the most prevalent individual causes. Hypertensionrelated disorders were mainly seen in people between 40
and 70 years of age, while infectious disorders were more
commonly seen below 40 years and above 70 years. The
majority of deaths occurred outside the hospital setting.
These findings seem to suggest that environmental factors play important roles in sudden unexpected natural
deaths in Nigeria. Appropriate public health measures
need to be put in place to address these issues.
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