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Background: The purpose of this study was to determine the etiology and epidemiologic
characteristics of sudden death at Ladoke Akintola University of Technology (LAUTECH)
Teaching Hospital, South West Nigeria.
Methods: This was a retrospective descriptive study of all cases of natural unexpected death,
either occurring out of hospital or less than 24 hours after admission to LAUTECH Teaching
Hospital, over a nine-year period from January 2003 to December 2011. Data were generated
from information in the case notes and autopsy reports for these cases.
Results: Sudden death accounted for 29 (4.0%) of 718 adult medical deaths and 1.0% of all
adult medical admissions. Out-of-hospital deaths occurred in 72.4% of cases. The mean age of the
patients was 46.8 ± 11.5 (range 25–74) years. The male to female ratio was 6.25:1. Cardiovascular
disease were the most common cause of death (51.7%), followed by respiratory disease (20.7%),
pulmonary thromboembolism (10.4%), central nervous system disease (13.8%), gastrointestinal disorders (13.8%), severe chemical/drug poisoning (13.8%), and combined cardiovascular
and central nervous system disease (13.8%). Hypertension-related causes were responsible for
14/29 (48.3%) of the sudden deaths. Hypertensive heart disease accounted for 86.7% of the
cardiovascular deaths, hypertensive heart failure accounted for 73.3%, whilst all heart failure
cases accounted for 80.0%. Left ventricular hypertrophy was present in 69.2% of the patients
with hypertensive heart disease. Moderate to severe atheromatous changes occurred in the aorta
in 38.5% of patients aged $50 years. No case of myocardial infarction was found.
Conclusion: Hypertensive heart disease and hypertension-related disorders are the most common causes of sudden death in South West Nigeria, so effective public health strategies should
be channeled towards prevention, detection, and treatment of hypertension.
Keywords: sudden cardiac death, hypertensive heart disease, hypertensive heart failure, left
ventricular hypertrophy, atheromatous changes
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Sudden death is a very important public health problem worldwide.1 It is said to occur
when symptoms of less than 24 hours in onset culminate in a nonviolent death.1 The
World Health Organization defines sudden death as death occurring within 24 hours
of an abrupt change in previous clinical status.2 Sudden death refers to nonviolent,
nontraumatic deaths, but studies have shown that psychological and physically traumatic
events can also precipitate sudden death.3,4 The global incidence of sudden death is not
known, but there are studies from different parts of the world addressing this issue. In
the Western world (Europe and the USA), sudden cardiac death accounts for 20% of
all mortality,5 and about 50% of all deaths attributable to cardiovascular disease in the
USA and other developed countries.6 The rates have been increasing in the USA from
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56.3% in 1989 to 63.9% in 1998.7 A study from Saudi Arabia
reported sudden death in 17.5% of 1273 total deaths over a
six-year period.8 Coronary artery disease is the commonest
cause of sudden cardiac death in Caucasians and Asians, but
this is not so for Blacks in Africa and the Caribbean.9
Studies on sudden death are rarely done in our environment in Nigeria. A study done in Ile-Ife, South West Nigeria
over a decade ago that focused on sudden cardiac death
found that 82.0% of the deaths were caused by hypertensive heart disease with only 4.0% were attributable to acute
myocardial infarction.10 The same group in another study
on sudden death some years later found that hypertensive
heart disease was still responsible for 83.5% of the deaths,
of which only 30.3% were previously diagnosed, and ischemic heart disease and cardiomyopathies were each responsible for 6.3% of the deaths.11 The Jos experience in North
Central Nigeria also showed that cardiovascular death was
responsible for 63.0% of all sudden natural deaths, and the
causes of death were heart failure (46.0%), cerebrovascular
disease (32.0%), pulmonary embolism (13.6%), and myocardial infarction (9.0%).12 However, a South African study
reported ischemic heart disease as the commonest cause
of sudden and unexpected death in their adult population,
being responsible for 17.6% of 601 cases of natural death
confirmed by autopsy;13 ischemic heart disease constituted
75.7% of the cardiovascular deaths and hypertensive heart
disease did not feature at all.13
Sub-Saharan Africa, Nigeria inclusive, is currently on
the brink of an epidemiologic transition from communicable diseases to noncommunicable diseases. Hypertension
and diabetes mellitus are two noncommunicable diseases
with a very high prevalence in Nigeria. The prevalence of
hypertension in Nigeria ranges from 8.0% to 46.4% depending on the population screened.14 The crude prevalence of
diabetes mellitus in Nigeria was 2.2% in 199715 and 6.8% in
2003.16 However, in a study done in Port Harcourt in 2001,
a higher prevalence of 23.4% was found in people of high
socioeconomic status (oil workers) and 16.0% in those of
low socioeconomic status.17 Apart from the fact that hypertensive heart disease is the most common cause of sudden
cardiac death in Nigeria, hypertension and diabetes mellitus
are also important risk factors for stroke and myocardial
infarction, which are further known causes of sudden death.
A population-based survey done in a rural settlement in South
West Nigeria showed a high prevalence of cardiometabolic
risk factors, suggesting that these rural communities are also
involved in the epidemiologic transition.18 The incidence of
myocardial infarction in Nigeria is presently on an upward
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trend, thereby portending great danger for an escalation of
the incidence of sudden death in the near future. In order
to forestall this dangerous trend, we felt the need to review
autopsies performed for sudden death over a nine-year period,
covering 2003 to 2011, to identify any trends in the etiology
and epidemiologic characteristics of sudden death.

Materials and methods
This was a retrospective study of sudden death in adult
patients aged 18 years and older, and was carried out
at Ladoke Akintola University of Technology Teaching
Hospital (LTH), Osogbo, South West Nigeria. The study
included all cases of sudden unexpected death from
nonviolent, nontraumatic causes recorded from January
2003 to December 2011, comprising cases of out-of-hospital
unexpected death and death within 24 hours of admission.
Demographic data, symptoms on presentation, investigations
done, clinical diagnosis, and post mortem diagnosis were
retrieved from case notes and autopsy reports. Ethical clearance was obtained from the research ethics committee of
LTH. Data were entered into a computer using Statistical
Package for Social Sciences software version 16 (SPSS Inc,
Chicago, IL, USA) for statistical analysis. Frequencies and
percentages were calculated.

Results
We identified 48 cases that met the inclusion criterion of
out-of-hospital death or death within 24 hours of admission to the hospital between January 2003 and December
2011. Only 29 (60.4%) of these deaths were attributable to
noncommunicable disease, whilst 19 (39.6%) were from
cardiac death, hence the cases related to noncommunicable
disease were deemed to be cases of sudden death, so were
analyzed further.
The overall adult mortality of medical patients in
the hospital during the study period was 25.5% (718 of
2821 patients admitted). Total admissions included outof-hospital deaths brought in as cases of sudden death for
autopsy. Sudden death accounted for 4.0% (29/718) of all
adult medical mortality, and accounted for 1.0% (29/2821)
of all adult medical admissions. Further, 2.1% (15/718) of all
deaths was attributable to sudden cardiac death. Only eight
(27.6%) of the 29 cases of sudden death reached the hospital
alive, and 21 (72.4%) died before arrival.
Table 1 shows the sociodemographic characteristics of
all cases of sudden death identified during the study period.
The mean age was 46.8 ± 11.5 (range 25–74) years, with
a median age of 47.0 years and a mode of 40.0 years. The
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Table 1 Sociodemographic characteristics of cases of sudden
death (n = 29)
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Characteristics
Age group (years)
20–29
30–39
40–49
50–59
$60
Gender
Male
Female
Occupation
Unemployed
Unskilled
Skilled
Professional
Student/NYSC

Patients (n)

%

3
3
10
7
6

10.4
10.4
34.5
24.1
20.7

25
4

86.2
13.8

5
5
4
13
2

17.2
17.2
13.8
44.8
6.9

Abbreviation: NYSC, National Youth Service Corp member.

patients involved (26, 89.7%) were mainly from the Yoruba
tribe of South West Nigeria where the study was carried out.
The male to female ratio was 6.25:1.
Table 2 shows the presenting symptoms for the eight
patients who reached hospital alive. Blood pressure was
recorded in only three of these patients (systolic 170–230
mmHg and diastolic 80–130 mmHg).
Table 3 shows the diagnosis at autopsy for all the sudden
deaths. One of the cases with pulmonary thromboembolism
had extensive deep vein thrombosis in the right leg and pelvic veins, whilst the other two had right-sided heart failure.
The complication of systemic hypertension was either the
cause of death or contributed to death in 14 (48.3%) of the
cases. Hypertensive heart failure constituted 73.3% of all
cardiovascular causes of sudden death, while hypertensive
heart disease with or without heart failure was responsible for
86.7% of deaths, and heart failure caused 80.0% of deaths.
Most (69.2%) of the patients with hypertensive heart
disease also had left ventricular hypertrophy (LVH). Five
(38.5%) of the 13 patients aged $50 years had moderate
to severe atheromatous changes in their thoracic/abdominal
Table 2 Symptoms in eight patients with sudden death
Symptoms

Patients (n)

Percentage

Unconsciousness
Headache

5
2

62.5
25.0

Chest pain
Dyspnea and
cough

1
1

12.5
12.5

Abbreviations: SAH, subarachnoid hemorrhage;
hypertension; PTE, pulmonary thromboembolism.
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Remarks
Patient with SAH
Patient with PIH
Patient with PTE
Another patient
with PTE

PIH,

pregnancy-induced

aorta and its branches, and three (60.0%) had hypertensive
heart disease. Table 4 shows the etiology of sudden death in
our patients according to age group.

Discussion
Our figures of 4.0% for sudden death in 718 adult medical deaths and 1.0% for all adult medical admissions are
much lower than the 17.5% of 1273 deaths reported in
Saudi Arabia.8 Sudden cardiac death accounted for 2.1%
of all deaths in our study, which is also much lower than
the 20.0% reported for the Western world (Europe and the
USA). This is probably because coronary artery disease is
more common in the Western world than in sub-Saharan
Africa, Nigeria inclusive.9 Hypertension-related causes
were responsible for 14 (48.3%) of the 29 deaths. This is not
unexpected because hypertension and its complications are
the most common noncommunicable diseases in Nigeria.
Hypertension is also the most common cardiovascular disease
among Africans.19 Its sequelae, including hypertensive heart
failure and cardiovascular disease, are prominent noncommunicable diseases that cause mortality.20 The prevalence of
hypertension in Nigeria is very high, ranging from 8.0% to
46.4%.14 Further, the majority of people are unaware of their
hypertension, so remain untreated until complications set in
or they die suddenly. Rotimi et al, in their two series on sudden cardiac death, reported that only 18.0% and 30.3% were
previously diagnosed with hypertension.10,11 There is a low
level of awareness of hypertension in the Nigerian population.
This is corroborated by Oladapo et al, who have reported an
awareness of the disease in only 14.2% of inhabitants in a
rural area of South West Nigeria.18
As shown in Table 3, the most common cause of sudden
death was cardiovascular disease, constituting 51.7% of all
causes. This group could be referred to as the sudden cardiac
death group. Hypertensive heart disease constituted 86.7% of
all causes of sudden cardiac death, which is in keeping with
the findings of two independent studies done in Ile-Ife (in
the same state of Nigeria as our study center), both of which
found hypertensive heart disease to be responsible for 82.0%
and 83.5% of cases of sudden cardiac death.10,11 Hypertensive
heart disease is defined as a constellation of abnormalities
that includes LVH and systolic/diastolic dysfunction, as
well their clinical manifestations, including arrhythmias and
symptomatic heart failure.21
Hypertensive heart failure alone was responsible for
73.3.0% of all sudden cardiac deaths while all causes of heart
failure accounted for 80.0%. A previous study in South West
Nigeria reported acute left ventricular failure in 68.0% of
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Table 3 Autopsy diagnosis in patients with sudden death
Characteristics

Patients (n)

Percentage

Cardiovascular
HHFa
HHD without HF
RHD with HF
PIH with eclampsia
Respiratory
PTE
Obstruction
Failure

15
11
2
1
1
6
3
1
2

51.7
37.9
6.9
3.5
3.5
20.7
10.4
3.5
6.9

CNS
HT CVD
SAH
Ruptured BA
GIT
Perforated PUD
Bleeding EV with hemorrhagic shock
Acute pancreatitis
Liver cirrhosis and HE
Severe poisoning
Chemical
Drug
Combined CVS and CNS

4
1
3
1
4
1
1
1
1
4
2
2
4

13.8
3.5
10.4
3.5
13.8
3.5
3.5
3.5
3.5
13.8
6.9
6.9
13.8

Remarks

Secondary to epilepsy
One had emphysema and background neurodegenerative disease; the
other had obstructive atelectasis due to aspiration of local concoction

All patients were hypertensive
Aneurysm in circle of Willis
Plus septicemia
Caused by liver cirrhosis
hypovolemic shock
Also with liver cancer
One ingested bleach
One was an IV drug addict and had severe acute poisoning
Acute pulmonary edema + basal SAH
SAH + BA + pulmonary edema
Acute pulmonary edema + SAH
CVD + LVH

Note: aIncludes two patients with subarachnoid hemorrhage.
Abbreviations: HHF, hypertensive heart failure; HHD, hypertensive heart disease; HF, heart failure; RHD, rheumatic heart disease; PIH, pregnancy-induced hypertension;
PTE, pulmonary thromboembolism; CNS, central nervous system; HT CVD, hypertensive cerebrovascular disease; SAH, subarachnoid hemorrhage; BA, berry aneurysm;
GIT, gastrointestinal tract; PUD, peptic ulcer disease; EV, esophageal varices with hemorrhagic shock; HE, hepatic encephalopathy; LVH, left ventricular hypertrophy; CVS,
Cardiovascular system.

Table 4 Etiology of sudden death according to age group
Age group
(total cases/group)

Etiology

Patients,
n (% per age group)

Remarks

20–29 years (3)

PIH
Respiratory obstruction
Obstructive atelectasis and respiratory failure
Perforated PUD
Bleeding EV and HS
Chemical poisoning
PTE

1 (33.3)
1 (33.3)
1 (33.3)
1 (33.3)
1 (33.3)
1 (33.3)
3 (30)

Acute pancreatitis
SAH
HHF
RHD
SAH
HHF
Chemical poisoning
Drug poisoning
HHD
HHF
CVD
Respiratory failure
HE

1 (10)
2 (20)
4 (40)
1 (10)
1
4
1
2
1
2
1
1
1

Plus eclampsia
Secondary to epilepsy
Secondary to aspiration of local concoction
Plus septicemia
Secondary to liver cirrhosis
Severe acute
One secondary to DVT and two were
secondary to RHF
+ HV shock
both had HHF
One with SAH included
and HF
BA and pulmonary edema
One with SAH added
Severe acute
IV drug addict, one
Without HF

30–39 years (3)

40–49 years (10)

50–59 years (7)

$60 years (6)

Secondary to HT
Secondary to emphysema
Secondary to liver cirrhosis

Abbreviations: PIH, pregnancy-induced hypertension; PUD, peptic ulcer disease; EV, esophageal varices; HS, hemorrhagic shock; IV, intravenous; PTE, pulmonary
thromboembolism; DVT, deep vein thrombosis; RHF, right heart failure; HV, hypovolemic; SAH, subarachnoid hemorrhage; HHF, hypertensive heart disease; RHD, rheumatic
heart disease; HF, heart failure; BA, ruptured berry aneurysm; HHD, hypertensive heart disease; CVD, cerebrovascular disease; HT, hypertension; HE, hepatic encephalopathy.
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patients,10 whereas a study in North Central Nigeria reported
that only 46.0% of cases of sudden death were attributable
to hypertensive heart failure.13
Hypertensive heart disease is considered to be an
independent risk factor for sudden cardiac death.22 Further,
LVH has been found to be an important risk factor for
atrial fibrillation, both diastolic and systolic heart failure,
and sudden death in patients with hypertension.23 LVH
and other target organ damage is common in hypertensive patients in our environment, and may be the reason
for first presentation to hospital. Studies of target organ
damage in Nigeria have shown a prevalence of LVH ranging from 17.7% to 42.20% in treated patients as well as
in patients newly diagnosed with hypertension.24,25 The
prevalence of LVH diagnosed on electrocardiography
ranges from 18.0% to 56.0% depending on the recording
criteria used; 14 similarly, the prevalence of LVH diagnosed by echocardiography ranges from 30.9% to 56.0%,
depending on the interpretation methods used.14 LVH is an
independent risk factor for sudden death in hypertensive
patients, increasing the risk by three-fold and independent
of the blood pressure level.26 Patients with LVH diagnosed
on electrocardiography have an increased prevalence of
complex ventricular premature contractions and more
serious arrhythmias compared with patients without
LVH and normotensive individuals.27 This association is
independent of the etiology of LVH.28 There is also an
increased likelihood of ventricular arrhythmia in patients
with LVH diagnosed on echocardiography compared with
normal subjects or hypertensive patients without LVH.29
LVH was present in 69.2% of our patients with hypertensive heart disease.
Studies have shown that LVH and the effects of hypertension on blood vessels, including the coronary arteries,
are responsible either individually or synergistically for
sudden cardiac death.30,31 We found moderate to severe
atheromatous changes in the thoracic/abdominal aorta
and its branches in five (38.5%) of 13 patients aged 50
years and older; three (60.0%) of these five patients had
hypertensive heart disease, confirming that both LVH and
atheroma were common in our patients who succumbed
to sudden death.
We did not find any cases of acute myocardial infarction
as a cause of sudden death in this study. We considered that
our patients with acute myocardial infarction might have
survived for longer than 24 hours on admission, hence their
exclusion from this study, or the patients responded to treatment and survived the attack. Further study of all patients
diagnosed with acute myocardial infarction at our study
Vascular Health and Risk Management 2013:9
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center will give a clearer picture of the incidence of sudden
death in this patient group.
Respiratory disease was responsible for 20.7% of all
sudden deaths, with pulmonary thromboembolism accounting for about 50% of cases (ie, 10.4% of all sudden deaths).
Pulmonary thromboembolism accounted for 13.6% of
cases of sudden death in Jos, North Central Nigeria, which
is close to the 10.4% obtained in our study.12 Extensive
pelvic or lower limb deep vein thrombosis of no apparent cause was a predisposing factor in one of the cases,
whilst the other two had right-sided heart failure. This
was closely followed by diseases of the central nervous
system or gastrointestinal tract, and severe drug or chemical poisoning, with each of these accounting for a total of
13.8% of cases. There were two cases of drug poisoning,
with one intravenous drug abuser dying of severe acute
drug toxicity and the other having drug-induced hepatic
and renal failure. The two cases of chemical poisoning
were with suicidal intent, one of them being a bank manager who ingested household bleach and the other who
ingested an unknown chemical. Both these patients died
of multiple organ failure.
The mean age of our patients was 46.8 ± 11.5 years,
which is in sharp contrast with an earlier study on sudden
cardiac death reporting a mean age of 53.7 ± 11.2 years in
men and 52.2 ± 10.9 years in women.11 In comparison, there
appears to be a decrease of almost 10 years in the mean age of
individuals identified in the current study, perhaps indicating
that the shift towards a Western lifestyle is now occurring at a
much earlier age than it was about 2–3 decades ago when the
earlier study was carried out, thereby leading to sudden death
in a younger age group. The age group most affected was
40–49 years (34.5% of sudden deaths), followed by 50–59
years (24.1%), ie, 58.6% of sudden deaths occurred in the
age group 40–59 years. This is similar to the earlier Nigerian
study, in which 44.0% of sudden cardiac deaths occurred
in individuals aged 41–50 years. This pattern suggests that
these sudden deaths are occurring in the most productive and
experienced segment of our economy. The age range of the
cases was 28–74 years, with one 74-year-old being the only
patient older than 63 years.
Sudden death is no respecter of socioeconomic class, and
affected all the occupational groups listed, but with a strong
predilection for those in the professions (44.8%). This is
higher than the 32.4% reported earlier for professionals,11
and probably reflects the increasing adoption of a Western
lifestyle and the sedentary nature of many professional occupations. Professional people may be too busy to attend for
regular medical checkups, perform exercise, and/or undergo
submit your manuscript | www.dovepress.com
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treatment when needed. Most (72.4%) of the patients in
our study died before reaching hospital; this is the pattern
reported in earlier studies, with one Nigerian study reporting
that 86.1% of sudden deaths occurred out of hospital.11 In
the less than 30% of patients who reached hospital, loss of
consciousness was the most common presentation (in 62.5%),
so preventing sudden death was the only option. There was
also a predilection for men, with a male to female ratio of
6.25:1. This observation is supported by other research, with
the study done in North Central Nigerian reporting a male
to female ratio of 6:1 in the sudden cardiac death cohort,12
and another Nigerian study reporting a male to female ratio
of 3:1.11 Several other Nigerian studies on sudden death also
support a male preponderance,10,32,33 as do studies on sudden
cardiac death from other parts of the world.33–35 Further, the
Saudi Arabian study found sudden cardiac death to be 3–4
times more common in men than women.8 This gender difference may be related to the cardioprotective effect of estrogen
in women before menopause and the testosterone-induced
increase in cardiovascular risk in men.36
Table 4 shows the etiology of sudden death according to patient age group. Hypertensive heart disease and
hypertension-related diseases as well as pulmonary thromboembolism were documented more often in those aged
40 years to $60 years, whereas the two younger age cohorts
had other diseases not related to systemic hypertension,
with the exception of one patient with pregnancy-induced
hypertension. Aspiration and obstruction occurred in two
patients in the youngest age group, one in an epileptic
patient and the other during ingestion of a local concoction.
These were both accidental deaths, which could have been
prevented. Regular compliance with antiepileptic drugs
could have prevented the unnecessary seizure that led to
the death of one young man. There is also the fear in our
culture that epilepsy is infectious, hence the stigma associated with the disease, such that noone is willing to assist a
sufferer during a fit.
The main limitation of this study was that we were unable
to access complete data on history of pre-existing diseases,
symptoms on presentation, presence of cardiometabolic
risk factors, clinical signs, investigations done, and clinical
diagnosis, because the majority (72.4%) of patients died
before reaching hospital. There was also limited information
available on those who reached hospital alive.

Conclusion
Cardiovascular disease is the most common cause of sudden
death at our center in South West Nigeria, and in this study
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involved hypertensive heart disease in 86.7% of cases. With
the continuing increase in our already high prevalence of
hypertension, clustering of metabolic risk factors even in our
rural communities in South West Nigeria, late presentation
of hypertensive patients due to a very low awareness of the
disease, and the increasing shift to a Western lifestyle, our
country is “sitting on a keg of gun powder about to explode”.
Concerted effort must be made now by all stake holders
in the health sector, including the government, in order to
reverse this dangerous trend. We must embark on advocacy,
intensive health education, and aggressive detection and
treatment of those already identified as having risk factors
for sudden death, in particular hypertension, so as to halt the
progression of this epidemiologic time bomb.
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