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ABSTRACT

Accurate data on the causes of death in children under the age of 5-years in Ghana are limited
and usually from vital registrations and occasional clinical studies. The aim of this study was
to identify and group the underlying causes of death in these children and offer
recommendation. This was a retrospective autopsy study from January 2002 to December
2012. Approximately 5.0% of all autopsies performed during the study period were children
under the ages of five years. The underlying causes of death were: infections (49.4%),
injuries and poisons (20.1%), congenital and developmental abnormalities (17.5%),
nutritional (5.3%), neoplasms (2.5%) and haemoglobinopathies (1.8%). Approximately
73.0% of the deaths were preventable. Majority (84.6%) of the deaths occurred in the
community and in males (57.2%). Neoplasms related deaths commonly occurred in health
facilities. Congenital and developmental abnormities deaths were commoner in neonates.
Common infection related deaths were: malaria (37.7%), pneumonia (29.4%) and diarrhoea
diseases (21.3%). For injuries and poisons; these were: burns (28.6%); road traffic accidents
(26.7%) and drowning (21.5%). Malnutrition was the commonest nutritional cause of death,
while lymphomas were the common neoplastic causes of death. Under five deaths were
commoner in the community, boys and in the childhood period. Approximately 73.0% of
these deaths could have been prevented, by paying attention to the immediate environment of
children and use of appropriate medical interventions. We recommend that autopsy data on
under five deaths be part of the routine health sector mortality data in Ghana.

Keywords: Ghana, under five, underlying causes, deaths, autopsy.

*Corresponding Author Email: maadelle@yahoo.com
Received 12 July 2016, Accepted 22 July 2016

Please cite this article as: Edmund DM et al., Causes of death in children under 5-years: a 10-year
retrospective autopsy review at the Korle-Bu teaching hospital mortuary; Accra Ghana. (2002 —
2012). British Journal of Medical and Health Research 2016.



mailto:maadelle@yahoo.com

Der et. al., Br J Med Health Res. 2016;3(8) ISSN: 2394-2967
INTRODUCTION

Hospital based autopsy data on the causes of deaths in children under the age of 5-years are
limited in most developing countries * and Ghana is not an exception. Concerns about the
causes of deaths in subjects under the age of five years have been a major public health
problem more than 3-decays ago. Hill et al® found that 10 out of 11 million under five deaths
occurred in developing world, with Sub-Saharan Africa region including Ghana, accounting
for more than one-third of the deaths. This concern may have been the driving force for the
four health-related Millennium Development Goals (MDGs) that seeks then to reduce under-
five mortality rate (USMR) by two-thirds; from 93 children of every 1,000 dying before age
five in 1990 to 31 of every 1,000 in 2015 (UNICEF). The causes of U5M vary globally and
across countries reflecting the distribution of health and sanitation facilities. Recent studies
in some African countries found rising trend in the causes of death in children under the age
of 5-years. >* with differences in the locations of death >’ .Studies have found that, two
thirds of the under five deaths in the developing world are caused by diseases such as
infections, most of which could have been prevented by low cost interventions such as,
immunization, oral rehydration therapy (ORT), and antibiotics and are thus
avoidable. 2912 |n Ghana, sources of data on under five deaths are usually from vital
registration systems (birth and death registry), demographic health surveys and occasional
clinical studies. These sources are inconsistent and skewed toward infectious diseases with
very little information about other causes, such as neoplastic, congenital and developmental
disorders, injuries and poisons. The aim of this retrospective autopsy study was to identify
and group the causes of death in subjects under the age of 5-years and offer
recommendations.

MATERIALS AND METHOD

Study design

This was a retrospective descriptive autopsy study.

Study Site

Data were gathered from records of autopsies performed at the Korle-Bu Teaching Hospital
mortuary the largest in Ghana. Between 3, 000 and 6,000 autopsies are performed in a year.
This mortuary receives cases from Korle-Bu teaching hospital, the Accra Metropolis,
neighbouring towns and Districts, and other parts of Southern Ghana.

Data Collection

All autopsy log books and hospital files were reviewed for the period of 2000 through 2014,
for cases of death in subjects under 5-years for which autopsies were performed. Data was

collected and cross-checked by two doctors, to prevent double entry. For each case of death
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in subjects under 5-years, data was collected on age and gender, underlying cause of death

and the category of death (coroner’s or hospital). The cause of death in this study was based

on review of clinical records, macroscopic autopsy findings and in some cases the

microscopic findings.

Data analysis

The data was entered into a computerized spreadsheet and analyzed using SPSS software

(Version 18). Frequency distributions, bar charts and descriptive statistics were calculated

for each variable.

Inclusion criteria

All deaths in children under the age of 5-years for which autopsy were performed.

All deaths with complete autopsy report.

Exclusion criteria

All poorly preserved bodies that had autopsied performed.

Some definitions

1. Coroner’s deaths: Coroner’s deaths are deaths that occurred in the community or within
24-hours of admission to a health facility, where no definitive diagnosis was arrived at
before death.

2. Hospital deaths: Hospital deaths on the other hand are deaths that occurred in a health
facility while the patient was on treatment for a given diagnosis.

3. Underlying cause of death (UCD): The underlying cause of death is the disease or injury
that sets in motion the physiologic train of events culminating in organ or system failure

4. Immediate cause of death: Immediate cause of death is the consequence of the
underlying injuries or diseases.

RESULTS AND DISCUSSION

Age and sex characteristics of deaths in children under 5- years

During the period of study (2002 to 2012), 41,959 autopsies were performed in our institution
of which 2,099 (5.0%) were children (subjects) under the ages of five years. The ages of the
victims ranged from a day to 59 months. More than half 1,204 (57.3%) of the subjects were
within the age group 12 to 59 months. Approximately 57.2% of the deaths were males (table
1). In developing countries such as Ghana, hospital based autopsy statistics on causes of
death in children under the age of five years are lacking compared to verbal autopsy, which
unfortunately have very low validity."? In this current retrospective hospital based autopsy
study, it was found that 5.0% of the deaths occurred in children under the ages of five years.
This finding supports studies in other African countries such as Ethiopia®> and Cambodia®* that

found increased proportions of deaths in this age group. More than half (57.3%), of all the
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deaths occurred in the 12 to 59 months age group. This differs from other previous studies in
both the developed and some developing countries that found under five deaths to commonly
occur in the neonatal period.>®” Almost all the deaths occurred in the community and this
differs from Rahbar et al” study in Iran that found that most under five deaths occurred in
hospitals.

Table 1: Age and gender distribution of deaths in children under 5- years old

Age groups

Age (months) Frequency (n) Percentage (%)
Neonate (<Imonth) 314 15.0
Infants (>1<11months) 582 27.7
Child (12-59 months) 1203 57.3
Total 2099 100.0
Gender

Male 1202 57.2
Female 846 40.3
Not stated 51 .5
Total 2099 100.0

Underlying causes of deaths and location

In this study 49.0% of the 2,099 deaths were due to infections and the associated
complications, followed by injuries and poisons (19.3%), (figure 1, table 2). Overall, more
than 73.6% of the under five deaths in Ghanaian children could been preventable if care was
taken. This is in keeping with findings of causes of death in children under five years of age
from previous studies.>**° This current study further offers support to studies in developing
countries that found that most of the causes of under five deaths could have be prevented by
proper planning, education of parents and the application of low-technology, evidence-based,
cost-effective measures such as vaccines against childhood infections, the use of antibiotics
to treat infections, micronutrient supplementation, insecticide-treated bed nets and improved
11,12

family care and breastfeeding practices.
Table 2: Underlying causes of death in children under the ages of 5-years

Major cause Neonate Infant Children  Total
(n/%) (n/%) (n/%)

Infections 85 (8.3) 342 (33.2) 602 (58.5) 1029
Injuries and poisons 43(10.5) 51(125) 315(77.0) 409
Congenital and developmental 136 (41.6) 91(27.8) 100 (30.6) 327
Nutritional 7 (6.3) 50 (45.1) 54(49.6) 111
Haemoglobinopathies 13(31.7) 2(4.9 26 (63.4) 41
Neoplasms 1(1.9) 8 (15.1) 44 (83.0) 53
Others 34(26.1) 38(28.4) 65(445) 137
Total 314 582 1,203 2,099
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Underlying causes of death

Figure 1: Underlying causes of death in children under the age of 5-years
Stratifying the deaths in subjects under the age of 5 years by age groups, most deaths were
commoner in children (group 12-59 months), except congenital and developmental related
deaths that were commoner in the neonatal period 135 (41.6%) (table 2). Studies have found
that certain disease conditions were commoner in certain age groups.**'** For instance, in
the post-neonatal period the common causes of death were infections, congenital and
developmental abnormalities. Injuries and neoplastic causes were common causes in
childhood period. The age characteristics of the current study is in accord with studies in
Bangladesh®, India** and china.*®
Deaths in children under the age of 5-years commonly occurred in the community (coroner’s)
except neoplasms, which were commoner in health facilities (table 3). For all categories of
the underlying causes of death in this study, boys were commonly affected than girls and thus
16,17

matched with global statistics.

Table 3: Distribution of underlying causes of deaths by location (community and

hospital)

Causes Coroner (n/%) Hospital (n/%) Total
Infections 914 (88.8) 112 (11.2) 1029
Injuries and poisons 396 (98.0) 8 (2.0) 404
Congenital and developmental 207 (63.3) 120 (36.7) 327
Nutritional 93 (83.8) 18 (16.2) 111
Neoplasms 24 (45.3) 29 (54.7) 53
Haemoglobinopathies 27 (65.9) 14 (34.1) 41
Others 84 (62.7) 50 (37.3) 134

Infections as underlying causes of death in children under the ages of 5-years

Infection related deaths were commoner 595 (58.7%) in children age 12-59 months Table 2.

www.bjmhr.com


http://www.bjmhr.com/

Der et. al., Br J Med Health Res. 2016;3(8) ISSN: 2394-2967

Majority 889 (88.8%) of the deaths occurred in the community or within 24-hours of
admission to a health facility where no definitive diagnosis was made before death (coroner
cases) Table 3. Many of the deaths were males 576 (58.2%). The common infection related
deaths in descending order were: malaria (37.7%), pneumonia (29.4%), diarrhoea diseases
(21.3%), meningitis (3.6%) and sepsis (2.1%) Table 4. Infections as causes of death in human
particularly in the developing countries have been a major public health concern. In this
autopsy based study in Ghana, the common infection related causes of deaths in children
under the age of five years in descending order were: malaria, pneumonia, diarrhoea diseases,
meningitis and sepsis. This support publications in Sub-Saharan Africa, that found that
increased numbers (40%) of deaths in children under 5-years were due to malaria and its
complication, followed by pneumonia (21%) *>'**° This however differs from other studies
that found pneumonia as the leading cause of death in subjects under five years. **?*# For
instance, Yazoume et al,®® in Nairobi, found pneumonia as the leading cause of death
(25.7%) followed by diarrhoea diseases (22.0%). Again, Perry et al** in their study in rural
Haiti found that 45% of all under deaths were due to pneumonia followed by enteric diseases.
Further still others found diarrhoea as the leading cause of death in these subjects.??? It is
cleared from this point that, when it comes to infections as causes of death in children under 5
years, several factors must be taken into accounts such as the extend of immunization, urban
and peri-urban development and the sanitation practice of the country. This complex nature

of infection as a cause of death in children under five years, is supported by saul et al**

study
that compared the causes of deaths in children under the age of 5-years in Sub Saharan Africa
and South Asia, both developing countries. They found the pattern of deaths as: pneumonia
(23% and 23%), malaria (24% and <1%), diarrhoea (22% and 23%), ‘neonatal sepsis and
(29% and 52%), measles (2% and 1%).

Injuries and poisons as underlying causes of death in children under the ages of 5-years

Table 4: Infections as causes of deaths in children under 5-years

Children Infants Neonates Total

Frequency(n/%) Frequency(n/%) Frequency(n/%) Frequency(n/%o)
Infections
Malaria 290 96 4 390 (37.9)
Pneumonia 130 119 54 303 (29.4)
Diarrhoea 121 90 8 219 (21.3)
Meningitis 22 12 2 36 (3.6)
Sepsis 5 3 14 22 (2.1)
HIV/AIDS 8 11 1 20 (1.9)
tuberculosis 14 3 0 17 (1.7)
Encephalitis 5 2 0 7 (0.7)
Bronchiolitis 4 3 0 7 (0.70
Primary 0 0 1 1(0.1)
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peritonitis
Hepatic abscess 0 0 1 11 (0.1)
pericarditis 3 0 0 3(0.3)
Endocarditis 0 1 0 1(0.1)
Viral hepatitis 0 1 0 1(0.2)
Acute UTI 0 1 0 1(0.1)
Febrile illness 2 0 0 2(0.2)
Total 602 342 85 1029 (100.0)
Table 5: Injuries and poisons as causes of deaths in children under 5-years
Injuries and poisons Children Infants Neonates Total
Frequency(n/%) Frequency(n/%) Frequency(n/%) n(%)

Burns 94 19 4 117 (28.6)

Road traffic accidents 91 17 1 109 (26.7)

Drowning 83 3 2 88 (21.5)

Birth trauma 0 4 32 36 (8.8)

Poisons 10 5 1 16 (3.9)

Foreign body aspiration 9 1 2 12 (2.9)

Fall from height 7 1 0 8 (2.0)

Electrocution 8 0 0 8 (2.0)

Assault 8 1 0 9(2.2)

Strangulation 3 0 1 4 (1.0)

Falling wall 9 0 0 9(2.2)

Heat stroke 3 0 0 3(0.7)

Drug reaction 1 0 0 1(0.2)

Snake bite i 0 0 1(0.2)

Total 315 51 43 409 (100.0)

Table 6: Congenital and developmental disorders as causes of under deaths

Congenital and Developmental Children Infants Neonates Total
disorders Frequency (n) Frequency (n) Frequency (n) n(%)
Congenital heart disease 72 57 57 186 (56.9)
Prematurity 2 2 42 46 (14.1)
Obstructive uropathy 2 8 4 14 (4.3)
Multiple abnormalities 4 0 9 13 (4.0)
Biliary duct atresia 1 6 ! 10 (3.1)
Hirschsprung 6 1 1 8 (2.4)
Exomphalus major 0 1 7 8 (2.4)
Tracheo-oesophageal fistulas 1 6 1 8 (2.4)
Hydrocephalus 2 5 0 7(2.1)
Spinal bifida 2 2 3 7(2.1)
Gastro-intestinal Atresia 2 1 2 5(1.5)
Imperforate anus 0 0 4 4(1.2)
Valvular disorders 4 0 0 4(1.2)
Laryngeal atresia 1 0 1 2 (0.6)
Vascular malformation 0 2 0 2 (0.6)
Hypospadia repair post-surgery 1 0 1(0.3)
Down syndrome 0 0 1 1(0.3)
Siamese twins 0 0 1 1(0.3)
Total 100 91 136 327 (100.0)
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Table 7: Neoplastic lesions as causes of under deaths

Neoplastic Children Infants Neonates Total
Frequency (n)  Frequency (n)  Frequency (n) n(%)
Lymphomas 17 1 0 18 (34.0)
Brain tumours 11 0 0 11 (20.8)
Nephroblastoma 8 1 0 9 (17.0)
Neuroblastoma 1 2 1 4 (7.5)
Retinoblastoma 4 0 0 4 (7.5)
Leukaemias 2 0 0 2(3.8)
Immature teratoma 1 0 0 1(1.9)
Alveolar Rhabdomyosarcoma 0 1 0 1(1.9)
Retroperitoneal tumour 0 1 0 1(1.9)
Angiosarcoma of liver 0 1 0 1(1.9)
Mediasternal tumour 0 1 0 1(1.9)
Total 44 8 1 53 (100.0)
Table 8: Other underlying causes of death in children under 5-years
Others Children Infants Neonates Total
Frequency (n)  Frequency (n)  Frequency (n)  n(%)
Unascertained 7 9 16 32 (28.6)
Volvulus and 6 15 5 26 (23.2)
intussusception
Atelectasis 0 0 4 4 (3.6)
Cerebral oedema 11 2 1 14 (12.5)
Liver cirrhosis 4 2 1 7 (6.3)
Seizure disorder = 3 0 6 (5.4)
Sudden death 0 3 0 3(2.8)
Nephrotic syndrome 2 0 1 3(2.8)
Gl bleeding 0 1 2 3(2.8)
Failure to thrive 2 0 1 3(2.8)
Hypoglycaemia 0 0 1 1(0.9)
Cerebral palsy 3 0 0 3(2.8)
Asthmatic attack 2 0 0 2(1.8)
End stage kidney disease 2 0 0 2 (1.8)
Hepatomegaly 1 0 0 1(2.8)
Adrenal insufficiency 1 0 0 1(2.8)
Renal stones 0 1 0 1(2.8)
Total 44 36 32 112 (100.0)

A total of 411 (20.1%) deaths in this study were due to injuries and poisons. The major
causes in descending were: burns (28.6%); road traffic accidents (26.7%, consisting of 95
pedestrians and 14 passengers)), drowning (21.5%), birth trauma (8.8%) and poisons (3.9%)
table 4. The immediate causes of death were: head injury 96 (28.0%), asphyxia 43 (10.0%),
and haemorrhagic shock 28 (7.0%). The great majority 321 (78.1%) were in the 12-59
months age group Table 2. Almost all deaths 403 (98.5%), occurred in the community
(coroner cases) Table 3. Many (64.0%) of the deaths were males. Injuries as causes of under
five deaths are common and of a growing global public health problem especially in most
developing countries, including sub-Saharan Africa.?® Clinical or autopsy data on injuries and
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poisons as underlying causes of death are lacking in Ghana. In this retrospective autopsy
study, 20.1% of the deaths were due to injuries and poisons. The high proportion of injuries
related under five deaths in this study may be due to the fact that for the past decays, Accra
has seen massive industrial and domestic infrastructural expansion coupled with the increased
inflow of vehicles and pedestrians on the roads, a pattern that is similar to most major cities
in Africa?®. The underlying causes in descending order were: burns, road traffic accidents,
drowning, birth trauma and poisons. This pattern is similar to Nordberg et al study in sub-
Saharan Africa,?® but differs from Agran et al*’ study that found the leading major causes of
injury in descending order as falls, poisoning, transportation, foreign body, and fires/burns.
The current retrospective autopsy found that injuries commonly occurred in the community
and in boys more than girls. The current findings are therefore similar to studies across the
globe that reported that boys are more likely than girls to experience and die as a result of
injuries and poisons. *#2%% The great disparity between girls and boys in relation to injuries
as a causes of under five deaths may be related to differences in behaviour, in the type of
activities boys and girls are engaged in the community, schools and homes.

Nutritional causes of death in children under the ages of 5-years

One hundred and eight of the deaths (5.3%) in subjects under 5-years were nutrition related.
There 67 (60.4%) cases of malnutrition and 44 (39.5%) cases of anaemia. Majority 93
(86.1%) of the deaths occurred in the community. The deaths were common 53 (49.0%), in
the age group 12-59 months. Poor nutrition status in a child is strongly associated with
vulnerability to diseases, to delay physical and mental development, and to increased risk of
dying.®* Approximately, 5.3% of all the deaths were related to nutrition and that 60.4% were
due to malnutrition. The age group commonly affected was 12 — 59 years. Malnutrition has
been identified as a major cause of under five deaths in developing countries particularly after
the neonatal period.*® The current study therefore support previous studies that identified
malnutrition as a major cause of under-five death across the globe. 3%

Congenital and Developmental abnormalities as underlying causes of death in children
under the ages of 5-years

A total of 327 (15.5%) deaths were related to congenital and development abnormalities and
mostly within the neonatal period 145 (40.4%) table 2. Two-third (66.6%) of the deaths
occurred in the community (coroner cases) table 3. A little over half (52.3%) were males.
The common underlying causes were: CHD (56.9%, mostly VSD 42%), prematurity (14.3%),
obstructive uropathy (4.3%), multiple congenital abnormalities (4.0%) and biliary duct atresia
(3.1%), table 5. Congenital and development disorders do not commonly appear in mortality

data in Ghana and other developing countries. This is partly so because of high burden of
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infectious diseases in these countries especially after the first 28 days.* In China and other
developed countries congenital abnormalities and prematurity are the main causes of under
five deaths.”* In this study developmental and congenital disorders contributed significantly
(15.6% ) to under five mortality with 33.4% of the deaths occurring in health facilities.
Although not the leading cause of death in children under five years as in China,’ it is third
underlying cause of death in this study. This calls for interventions directed at perinatal care,
antennal and postnatal care, and genetic counselling in Ghana for early detection and
management of chromosomal and peripartum abnormalities as well as complications. This
will lead to reduction in the proportions of developmental and congenital disorder as causes
of under five deaths in Ghana.

Neoplasms as underlying causes of death in children under the ages of 5-years
Approximately 2.5% of the deaths were related to neoplasms. Majority of these deaths
occurred in children (82.4%), table 2 and in males (74.5%). Many of the deaths occurred in a
health facility 27 (52.9%) table 3. The underlying causes of death descending order were:
lymphoma (34.0%), brain tumours (20.8%), nephroblastoma (17.0%), neuroblastoma (7.5%)
and retinoblastoma (7.5%) table 5. Neoplastic causes of death in children has been reported

I*” and autopsy studies *® in Ghana and beyond.* Approximately 2.5% of the

by clinica
deaths were due to neoplastic lesions and commonly in health facilities (52.9%). The
underlying causes in descending order were: lymphoma, brain tumours, nephroblastoma, and
neuroblastoma. This pattern is in keeping with previous studies in Ghana and in the sub-
region. ¥"*840 The pattern may also be due to the high prevalence of malaria and HIV in Sub-
Saharan Africa, both infections being associated with increased risk of high grade
lymphomas. The finding of the current study however differs from the patterns in advanced
countries like the United States of America where leukaemia is the commonest cause of

cancer morbidity and mortality**#**®

in children under five years.

Haemoglobinopathies and bleeding disorders as underlying causes of death

A total of (2.0%) of the deaths were due to haemoglobinopathies and bleeding disorders. The
underlying causes of death were sickle cell death 25 (61.0%), bleeding disorders including
haemolytic disease of the new born 15 (36.6%) and S-B-Thal (2.4%). Many of the deaths
occurred in community 25 (67.6%). Twenty-six (70.3%) of the deaths were within 12-59
months of age. Haemoglobinopathies has been reported in the literature as major causes of
under-five mortality.*** In this current retrospective autopsy study, 2.0% of deaths were
related to haemoglobin and bleeding disorders, particularly sickle cell disease (SCD)
(61.0%). This is comparable with studies in Africa,*® United Kingdom and the United States

47,48

of America that found SCD as the commonest haemoglobinapthy and the leading
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underlying cause of death in children under five years with disorders of haemoglobin. In this
current study, many of the deaths occurred in community (67.6%). This differs from
Alessandra et al study in Tanzania which found that high proportions of haemoglobinapthy
related deaths occurred in health facilities.*

The main limitation of the study was its retrospective design, as locating the families
becomes more difficult over the years, as well as their incapacity incomplete autopsy records,
by the pathologists. It was also difficult to classify all the causes of death and this resulted

5.3% of the cases classified as others.
CONCLUSION

The current study found that under five deaths were commoner in the community, in boys
and in the childhood period. Approximately 73.0% of under five deaths could have been
prevented, by paying attention the immediate environment of the children and the by the use
of appropriate medical interventions. We recommend that autopsy data on under five deaths

be part of the routine health sector mortality data in Ghana.
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