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SUMMARY

Objective: Data on maternal mortality varies by region
and data source. Accurate local-level data are essential
to appreciate its burden. This study uses autopsy results
to assess maternal mortality causes in southern Ghana.
Method: Autopsy log books of the Department of Pa-
thology, Korle-Bu Teaching Hospital Mortuary were
reviewed from 2004 through 2008 for pregnancy relat-
ed deaths. Data were entered into a database and ana-
lyzed using SPSS statistical software (Version 19).
Results: Of 5,247 deaths among women aged 15-49,
12.1% (634) were pregnancy-related. Eighty one per-
cent of pregnancy-related deaths (517) occurred in the
community or within 24 hours of admission to a health
facility and 18.5% (117) occurred in a health facility.
Out of 634 pregnancy-related deaths, 79.5% (504) re-
sulted from direct obstetric causes, including: haemor-
rhage (21.8%), abortion (20.8%), hypertensive disor-
ders (19.4%), ectopic gestation (8.7%), uterine rupture
(4.3%) and genital tract sepsis (2.5%). The remaining
20.5% (130) resulted from indirect obstetric causes,
including: infections outside the genital tract, (9.2%),
anemia (2.8%), sickle cell disease (2.7%), pulmonary
embolism (1.9%) and disseminated intravascular coag-
ulation (1.3%). The top five causes of maternal death
were: haemorrhage (21.8%), abortion (20.7%), hyper-
tensive disorders (19.4%), infections (9.1%) and ectop-
ic gestation (8.7%).

Conclusion: Ghana continues to have persistently high
levels of preventable causes of maternal deaths. Com-
munity based studies, on maternal mortality are urgent-
ly needed in Ghana, since our autopsy studies indicates
that 81% of deaths recorded in this study occurred in
the community or within 24 hours of admission to a
health facility.
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INTRODUCTION

Maternal mortality is defined as deaths occurring in
women while pregnant or within 42 days of termina-
tion of pregnancy.' Reduction of maternal mortality is
a high priority for the Ghanaian Government and inter-
nationally.” Maternal mortality is often seen as a hall-
mark for a nation’s development, especially as it relates
to likelihood of reaching Millennium Development
Goal 5 (MDGS), which aims to reduce maternal mor-
tality ratio by three-quarters from 1990 to 2015.

In 2008, it was estimated that 99% of maternal deaths
occurred in the developing countries of Sub-Saharan
Africa and South Asia."” In Ghana, in 2008, the mater-
nal mortality rate was estimated to be 451/100,000 live
births. While this is lower than many of its neigh-
bours, Ghana’s rate is still much higher than global
averages and is higher than is acceptable. In addition,
the rate varies by region within Ghana and by the
source of data used to make the estimate.” Reported
rates have varied from 140.7 per 100,000 in the Upper
West to 341.9 per 100,000 live births, in the Western
Region.*

The vast majority of reported data on pregnancy-
related causes of maternal deaths in Ghana are from
clinical studies, community surveys and verbal autop-
sies. Yet these methodologies often present very differ-
ent pictures of maternal mortality, both in terms of
rates as well as underlying causes. For example, in one
study comparing hospital-based data against vital regis-
try data in Ghana, the authors found a six-fold differ-
ence in reported rates.® This could be due to vital regis-
tries underreporting the true mortality rates, or it could
be seen as clinical studies over-reporting deaths since
they exclude women who deliver in the community
without incident. For studies relying upon verbal au-
topsy data, recall bias among those being interviewed
and misclassification by verbal autopsy coders can
present problems in identifying cause of death with any
degree of certainty.
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Such methodological challenges raise the question of
whether there are alternative modalities for estimating
and reporting maternal deaths in Ghana. It was against
this backdrop that this study was designed to explore
the utility of examining autopsy results at one large
tertiary care center for information on pregnancy-
related maternal deaths.

METHODS

In this study, “maternal death” was defined according
to the tenth revision of International Classification of
Diseases (ICD-10) by WHO. It is described as the
death of a woman while pregnant or within 42 days of
termination of pregnancy, irrespective of the duration
and the site of the pregnancy, from any cause related to
or aggravated by the pregnancy or its management, but
not from accidental or incidental causes'.“Direct ma-
ternal deaths” were defined as maternal deaths result-
ing from complications of the pregnant state (pregnan-
cy, labour and puerperium), from interventions, omis-
sions, incorrect treatment, or from a chain of events
arising from any of the above. “Indirect maternal
deaths” were defined as maternal deaths due to previ-
ously existing disease or diseases that develop during
pregnancy, and not due to direct obstetric causes but
which were aggravated by the physiological effects of
pregnancy’.

Study Site

All data were gathered from the files of the Korle-Bu
Teaching Hospital Mortuary, the largest mortuary in
the country, Ghana, where between 3,000 and 6,000
autopsies are performed each year. This mortuary re-
ceives cases from Korle-Bu Teaching hospital, the
largest referral hospital in Ghana; as well as cases with-
in the Accra Metropolis, neighbouring towns and Dis-
tricts, and in special circumstances, cases from other
regions across the country. All pregnancy related
deaths within Korle-Bu Teaching hospital must have an
autopsy. However, not all pregnancy related deaths
within the catchment area, automatically, had an autop-
sy. This is because deaths that occurred in the commu-
nities that were not reported to the police, or due to
other reasons, did not have autopsy done on them.

Data Collection and Analysis:

All autopsy logbooks and hospital files were reviewed
for the period of January 2004 through December
2008, and all cases of pregnancy-related deaths were
recorded. Data were collected and cross-checked by
two doctors, to prevent double entry. For each case of
maternal death, data were collected on age, cause of
death and category of death (Coroner’s or hospital).
Coroner’s deaths were 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. Hospital deaths on the other hand were
deaths that occurred in a health facility while the pa-
tient was on treatment for a given diagnosis. The cause
of death was based on review of clinical and macro-
scopic autopsy findings. The data was entered into a
computerized spreadsheet and analyzed using SPSS
software (Version 19). Frequency distributions and
descriptive statistics were calculated for each variable.
Given the descriptive nature of this study, no multivar-
iate analyses were attempted.

RESULTS

From 2004 through 2008, a total of 25,454 autopsies
were performed at the Korle-Bu Teaching Hospital’s
Department of Pathology Mortuary. Of this number,
5,247 (20.6%), were women in the reproductive age
group (15-49years). Six hundred and thirty-four
(12.1%) of the 5,247 cases were classified as pregnan-
cy-related deaths. As shown in Table 1, over the period
of study, total numbers of autopsies dropped, but the
proportion of pregnancy-related deaths showed an in-
crease. Five hundred and seventeen of the 634 preg-
nancy related deaths (81.5%) occurred in the communi-
ty or within 24 hours of admission to a health facility
(Coroner’s autopsies), with 18.5% (117), occurring in a
health facility.

Tablel Annual variation in pregnancy related deaths in
15 to 49 year olds at the Korle-Bu Teaching Hospital
Mortuary, Accra, Ghana.
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Year | TNA | TNDW | TNDW/ | TNPRD | TNPRD/

TNA (%) TNDW (%)
2004 | 5547 | 1136 20.48 109 9.60
2005 | 5880 | 1202 20.44 141 11.73
2006 | 5448 | 1103 20.25 144 13.06
2007 | 4637 973 20.98 122 12.54
2008 | 3942 833 21.13 118 14.17
Total | 25454 | 5247 20.61 634 12.08
KEY

TNA = Total number of autopsy
TNDW = Total number of deaths in women aged 15-49 years
TNPRD = Total number of Pregnancy-related deaths

Five hundred and four (79.5%) of the cases were clas-
sified as direct obstetric causes of death, while 130
(20.5%) were classified as indirect obstetric causes of
death. The direct obstetric causes of death included
haemorrhage (21.8%), abortion and its complications
(20.7%), hypertensive disorders in pregnancy (19.4%),
ectopic gestation (8.7%), uterine rupture (4.3%) and
genital tract sepsis (2.5%). The indirect obstetric causes
of death were infections outside the genital tract, 58
(9.2%) followed by anaemia in pregnancy 18 (2.8%)
(Table 2).
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Table 2 Age Distribution of Pregnancy-Related Deaths at the Korle-Bu Teaching Hospital Mortuary, Accra, Ghana,

2004 - 2008

Age 15-19 | 20-24 | 25-29 | 30-34 | 35-39 | 40-44 | 4549 | TOTAL | % Coroner Hospital
Group N (%) N (%)
H’rrhage 4 21 35 38 36 4 0 138 21.8 | 119(23.0) | 19(16.2)
AB 23 44 33 18 9 4 0 131 20.7 | 119(23.0) 8(6.8)
HPT 5 19 37 37 21 3 1 123 19.4 92(17.8) 34(29.1)
EG 2 21 17 8 2 5 0 55 8.68 54(10.4) 1(0.9)
UR 0 7 0 10 7 2 1 27 4.25 26(5.0) 1(0.9)
INF 4 9 18 14 11 2 0 58 9.15 33(6.4) 25(21.4)
AP 3 5 4 5 1 0 0 18 2.84 16(3.1) 2(1.7)
SCD 0 6 6 5 0 0 0 17 2.68 9(1.7) 8(6.8)
GTS 0 3 3 7 2 0 0 16 2.52 13(2.5) 3(2.6)
10C 1 1 4 5 2 1 0 14 2.20 12(2.3) 2(1.7)
DIC 0 2 1 3 1 1 0 8 1.26 6(1.2) 2(1.7)
PE 0 2 3 3 3 1 0 12 1.59 10(1.9) 2(1.7)
OTHERS I 3 3 7 3 1 1 17 3.00 8(1.5) 9(7.7)
TOTAL 43 143 164 160 97 24 3 634 100.0 | 517(100) | 117(100)
Percentage | 6.78 | 22.56 | 25.86 | 25.24 | 153 3.79 0.47 100.00

KEY

H’rrhage=Haemorrhage, HTP= Hypertensive disorders in pregnancy. AB= Abortion

DIC =Disseminated intravascular coagulation, UR=Uterine rupture, PE=Pulmonary embolism.

SCD= Sickle cell disease,

AP=Anaemia in pregnancy, INF=Infections EG=Ectopic gestation, GTS=Genital tract sepsis, IOC=Intra-operative complications

Others (systemic congestion)

Of the 138 cases of haemorrhage, 119 (86.2%) oc-
curred in the community or within 24 hours of admis-
sion to a health facility, while 19 (13.7%) occurred
later in a health facility. Seventy-four (53.6%), were
due to uterine atony, followed by retained products of
conception in 26(18.8%). As shown in Table 2, the
highest incidence of deaths due to haemorrhage oc-
curred in the 30-34 years age group (27.5%), followed
by 35-39 years age group (26.1%), with no deaths in
the 45-49 years age group.

There were 131 abortion-related maternal deaths con-
stituting 20.7% of maternal deaths. Of these 119
(90.8%) occurred in the community while 12 (9.2%)
occurred in a health facility. These deaths occurred
most frequently in the 20-24 years age group (33.6%)
followed by the 25-29 years age groups with 25.2%.
The most common complication of abortion was septi-
caemia (53.4%), followed by anaemia (35.9%) .

Of the 123 (19.4%) pregnancy-related maternal deaths
due to hypertensive disorders, 92(74.8%) occurred in
the community or within 24 hours of admission to a
health facility with the rest occurring later after admis-
sion to a health facility. The highest frequency of
deaths in this category (30.1%) occurred in the 30-34
years age group. This was followed by the 35-39 years
age group with 17.1% (Table 2).
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Complications of hypertensive disorders leading to
death in this group include; intra-cranial haemorrhage
in 27 (21.9%), congestive cardiac failure in 24 (19.5%)
and hypertensive encephalopathy with cerebral oedema
in 19 (15.5%).

Of the 55 cases of ectopic gestation, 54 (98.2%) were
deaths in the community or within 24 hours of admis-
sion to a health facility (Coroner’s). Twenty-one
(38.2%) occurred in the 20-24 years age group. This
was followed by 17 (30.9%) in the 25-29 years age
group. There were no deaths due to ectopic gestation in
the 45-49 years age group (Table 2).

Twenty seven(4.3%) pregnancy related maternal deaths
were due to uterine rupture, of which 26(96.3%)
occurred in the community or within 24 hours of ad-
mission to a health facility. The most commonly
affected age group was 30-34years. Genital tract sepsis
accounted for a total of 16(2.4%),deaths, of which
12(1.9%) occurred in the community, most commonly
7(46.7%) in the 30-34 age group (Table 2).
Fourteen(2.2%) of 634 pregnancy related maternal
deaths were due to intra-operative complications such
as cardiac arrest during ceasaran section, electrolyte
derangement,complications of spinal anaesthesia and
hypoxia.
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Of the indirect causes of maternal deaths, 58 (9.2%)
out of the total of 634 cases were due to infections in
pregnancy, of which 33(56.9%) were Coroner’s cases
and 25(43.1%), hospital cases. Eighteen (31.0%), of
these occurred in 25-29 years age group, 14(24.1%) in
the 30-34 years age group, 11(18.9%) in the 35-39
years age group with no deaths in the 45-49 years age

group.

The common infections were; pneumonia 19(32.8%),
meningitis 13(22.4%), HIV/AIDS 13(22.4%), urinary
tract infection 6(10.3%) and pulmonary tuberculosis
3(5.2%).

A total of 18 out of the 634 pregnancy-related mater-
nal deaths were due to anaemia in pregnancy, most
commonly in the 20-24 and 30-34 age groups. Sickle
cell disease as a non-obstetric complication accounted
for 17(2.7%) of the total 634 maternal deaths, of which
roughly equal numbers occurred in the community and
hospital.

Twelve (1.9%) and 8(1.3%), of all pregnancy-related
deaths were due to pulmonary embolism and dissemi-
nated intravascular coagulation respectively (Table 2).

DISCUSSION

In this five-year analysis of deaths at one tertiary care
centre in Ghana, we found that 12% of the deaths
among women in the reproductive age group were as a
result of pregnancy-related causes. Despite a trend to-
ward a decline in the number of deaths among women
in the reproductive age group during the study, there
was an apparent increase in the percentage of women
dying of pregnancy-related causes during this period.
This finding mirrors clinical studies reflecting the na-
tional trend.*> Overall, 81% of the pregnancy-related
deaths occurred in the community or within 24 hours of
admission to a health facility, and only 18.5% occurred
after 24 hours of admission to a health facility. It was
also found that the deaths in this group of women most
commonly occurred in the 25-29 age group. This may
indicate that a proportionately higher number of young
women are dying in the communities from pregnancy-
related causes.

The reasons for this occurrence are not clear because of
lack of adequate clinical history an inherent limitation
of retrospective studies. Importanr factors to consider
include delay in seeking early medical care, delay in
reaching a health facility, or a delay with the initiation
of the appropriate intervention or a combination of
these and other factors. Our findings support previous
institution based autopsy and clinical studies regarding
maternal deaths.”®
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Even though these studies indicated the importance of
abortion to the total maternal deaths, they failed to sep-
arate community deaths from health facility deaths.

We found that 80% of all pregnancy related deaths
were due to direct obstetric causes, and this agrees with
several studies in other developing countries.”'*'" On
the other hand, studies in Mozambique, India, Japan
and the United Kingdom found indirect obstetric caus-
es to be the leading causes of maternal deaths."> For
those developing countries with a different picture, the
situation may be due to the increased prevalence of
infections such as HIV/AIDS and viral hepatitis in the-
se countries. These may add to the indirect causes of
maternal deaths in those communities.

The top five pregnancy related causes of maternal
deaths in our study were; haemorrhage, abortion and its
complications, hypertension in pregnancy, infections
and ectopic gestation, in that order.(Table 2) Most clin-
ical and verbal autopsy studies conducted in other de-
veloping countries agree with our finding of haemor-
rhage as the leading direct obstetric cause of maternal
deaths.'>'* However, our finding differs from other
studies regarding the order of the rest of the causes.
Thus, previous studies in Ghana and elsewhere found
abortion to be the leading direct pregnancy-related
cause of death.''®'" Those differences may be due to
our larger sample size; 634, compared to 239 pregnan-
cy related deaths in the autopsy study by Aboagye et
al’ included in the haemorrhage, although haemorrhage
is one of the complications of DIC, these women due
of multi-organ failure.

In developed countries, hypertensive disorders in preg-
nancy are the leading direct obstetric cause of maternal
death.” Our findings illustrate the difference between
developed countries and developing countries with
regard to causes of pregnancy-related deaths. It is im-
portant to note that in developing countries like Ghana,
where there is frequent shortage of blood at the nation-
al blood bank, where lack of running water and irregu-
lar power supply, are not uncommon, and where the
ratio of health care workers to population is extremely
low, a woman with peripartum haemorrhage is at a
higher risk of dying from haemorrhagic shock.

This risk is especially acute in rural areas where health
facilities and trained health care providers may not be
readily accessible. It is worthy of note that more than
one-fifth of pregnancy-related maternal deaths in our
study were due to haemorrhage, of which 86.2% oc-
curred in the community. This suggests that very few
cases of bleeding associated with childbirth make it to
health facilities.
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Our study also found that younger women in the repro-
ductive age group than their slightly older counterparts
died in the communities as a result of abortion and its
complication. Among factors that may account for this
is the fact that women in the 20-24 years age group
may be more likely to be unmarried and therefore,
moreMlikely to seek illegal abortion to avoid stigmatisa-
tion.

Of the 123 (19.4%) pregnancy-related maternal deaths
due to hypertensive disorders, 31(22.0%) occurred in a
hospital while 92(78.0%) occurred in the community.
The complications of hypertension in pregnancy, lead-
ing to death were; intra-cranial haemorrhage
27(21.9%), cardiac failure 24(19.5%) and cerebral oe-
dema 19(15.5%). Our finding suggests that a relatively
higher proportion of deaths due to hypertension as the
direct obstetric cause of maternal death occurred within
a health facility, compared to the other causes of ma-
ternal deaths. This points to the fact that hypertensive
disorders in pregnancy are more likely to be referred to
hospital and are often very difficult to manage even in
the developed countries where they are the leading
cause of maternal deaths."”

CONCLUSION

This study has shown that young Ghanaian women are
dying from preventable and treatable pregnancy-related
causes, namely haemorrhage, abortion, hypertensive
disorders, ectopic gestation and infections. The majori-
ty of these deaths occurred in the community or within
24 hours of admission to a health facility. If the trend
persists, Ghana may be off-track in achieving the Mil-
lennium Development Goal 5 with respect to maternal
mortality. We recommend that strategies be put in
place to address these preventable causes of maternal
death. These should include better education on the
need for antenatal care and increased numbers of ade-
quately trained maternal health personnel capable of
handling these common causes of maternal death with-
in the community.

ACKNOWLEDGEMENT

We thank colleague residents and specialists in the
Department of Pathology, Korle Bu Teaching Hospital,
for their assistance in the collection of cases and data.
Our appreciation also goes to all the mortuary staff,
especially the manager for assistance with the records.

REFERENCES

1.  WHO, UNICEF, UNFPA and the World Bank
2010. Trends in Maternal Mortality in 1990-2008,
Geneva

162

2.

10.

11.

13.

15.

16.

World Health Organization, UNICEF, UNFPA
and The World Bank 2012 estimates: Trends in
maternal mortality: 1990 to 2010

Khan, Khalid S. et al. WHO Analysis of Causes of
Maternal Deaths: A Systematic Review, Lancet,
2006; 367:1066-1074.

Ghana Statistical Service. Ghana Maternal
Health Survey, 2007. Macro International Inc,
Calverton: Maryland. 2009,
Biritwum RB. Promoting and Monitoring Safe
Motherhood in Ghana. Ghana Med J. 2006; 40:
78-79.

Zakariah AY, Alexander S, van Roosmalen J, et
al. Maternal mortality in the Greater Accra region
in Ghana: assessing completeness of registration
and data quality. Acta Obstet Gynecol Scand.
2006;85:1436-41.

Aboagye B, Akosa AB: Five year autopsy review
of maternal deaths. Ghana Med J. 2000;34:152—
156.

Oladapo OT, Lamina MA, Fakoya TA. Maternal
deaths in Sagamu in the new millennium: a facili-
ty-based retrospective analysis. BMC Pregnancy
and Childbirth 2006, 6:6 (doi:10.1186/1471-
2393-6-6)

Hill, K, Thomas K, AbouZahr C, et al: Maternal
Mortality Working Group. Estimates of maternal
mortality worldwide between 1990 and 2005: an
assessment of available data. Lancet. 2007;370:
1311-1319.

Nisar N, Sohoo N: Maternal mortality in rural
community: a challenge for achieving millennium
development goal. J Pak Med Assoc. 2010;60:20-
24.

Ziraba AK, Madise N, Mills S, et al. Maternal
mortality in the informal settlements of Nairobi
city: what do we know?. Reprod Health. 2009
Apr 22;6:6.

Nagaya K, Fetters MD, Ishikawa M, et al: Causes
of maternal mortality in Japan. J Am Med Ass.
2000; 283:2661-2667.

Kumar R, Sharma AK, Barik S, et al: Maternal
mortality inquiry in a rural community of north
India. Advanced MCH Centre (ICMR), Postgrad-
uate Institute of Medical Education and Research,
Chandigarh, India. Int J Gynaecol Obstet.
1989;29:313-319.

14. Walraven G, Telfer M, Rowley J. et al: Ma-
ternal mortality in rural Gambia: levels, causes
and contributing factors. Bull World Health Or-
gan. 2000;78:603-613.

Ahiadeke C, Incidence of Abortion in Southern
Ghana. IFPP 2001; 27:96-101.

Mills S, Williams JE, Wak G, et al. Maternal
mortality decline in the Kassena-Nankana district



December 2013

E.M.Der et al

Pregnancy related causes of deaths in Ghana

17.

18.

of northern Ghana. Matern Child Health J.
2008;12:577-585. (Epub 2007 Oct 23).

Baiden F, Amponsa-Achiano K, Oduro AR, et al.
Unmet need for essential obstetric services in a
rural district in northern Ghana: complications of
unsafe abortions remain a major cause of mortali-
ty. Public Health. 2006;120:421-426. (Epub 2006
Mar 23).

Zwart JJ, Richters JM, Ory F, et al: Severe ma-
ternal morbidity during pregnancy, delivery and

163

19.

puerperium in the Netherlands: a nationwide pop-
ulation-based study of 371,000 pregnanciesBrit J
Obstes  Gyaecol. 2008; 115:842-850. (DOI:
10.1111/.1471-0528.2008.01713.x)

AbouZahr C, Wardlaw T Maternal mortality at
the end of the decade: What signs of progress?
Bull of the WHO, 2001 79, 561 573. &



