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Abstract
Objective: To classify cause-of-death (COD) for stillbirths occurring in a major referral 
hospital in Kumasi, Ghana.
Methods: In a retrospective review conducted between June 8, 2011, and June 12, 
2012, detailed information was collected on all stillbirths delivered at Komfo Anokye 
Teaching Hospital in Kumasi, Ghana. Patient records were independently reviewed by 
investigators using the Perinatal Society of Australia and New Zealand's Perinatal Death 
Classification system to determine COD for each case.
Results: COD was analyzed in 465 stillbirth cases. The leading causes of death were 
hypoxic interpartum death (105, 22.6%), antepartum hemorrhage (67, 14.4%), hyper-
tension (52, 11.2%), and perinatal infection (32, 6.9%). One hundred and fifty seven 
(33.8%) stillbirths were classified as unexplained antepartum deaths.
Conclusions: This evaluation of stillbirth in a busy, tertiary care hospital in Kumasi, 
Ghana provides crucial insight into the high volume of stillbirth in Ghana as well as its 
medical causes. The study demonstrated the high rate of stillbirth attributed to hypoxic 
intrapartum events, placental abruption, pre-eclampsia, and unspecified bacterial infec-
tions. Yet, our rate of unexplained stillbirths underscores the need for a stillbirth classi-
fication system that thoughtfully integrates the needs and limitations of low-resource 
settings as unexplained stillbirth rates are a common indicator of the effectiveness of a 
classification system.
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1  | INTRODUCTION

Annually, 2.6 million fetuses are delivered stillborn across the globe. 
Ninety-eight percent of these are to mothers in low-  and middle-
income countries where poverty and lack of resources may limit 
access to basic obstetric care, medications, monitoring equipment, 
medical staff, emergency transportation, and facility-based delivery.1 
The Global Burden of Disease Study 2015 found the highest rates 
of stillbirth to be in western and central sub-Saharan Africa with 
eight countries experiencing more than 25 stillbirths per 1000 preg-
nancies.2 Despite this alarming rate, research into stillbirth and the 

implementation of effective solutions has been particularly sparse in 
low-resource settings.3,4 There has been an international call to docu-
ment fetal deaths through national statistics so that the scope of the 
problem can be adequately documented.4–6 Exact prevalence of still-
birth at 28 weeks and beyond in Ghana is unknown with estimates 
ranging from 14 to 40 per 1000 pregnancies.7–9 The Ghanaian govern-
ment's 2017 Maternal Health Survey approximates the stillbirth rate 
at 40 per 1000 pregnancies.10 Furthermore, there is limited data on 
stillbirth cause-of-death (COD) in Ghana, which impedes the develop-
ment of effective and economic interventions.

Multiple issues complicate the task of classifying stillbirth COD 
in a low-resource setting such as Ghana. These include limited early 
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evaluation and documentation of risk factors, limited early dating to 
prevent post-date stillbirths, a limited availability of diagnostic testing, 
a large proportion of deliveries occurring outside of health facilities, 
and lack of early identification of fetal distress and prompt delivery 
of such fetuses.11 Absent or incomplete health records additionally 
complicate the ability to identify COD. Occasionally, non-medical 
family members who were present at the time of death or delivery are 
interviewed to help in determining COD, however, in Ghana, verbal 
autopsies for stillbirth have been shown to have poor concordance 
with hospital-assigned COD.12

The aim of the present study was to fill these gaps in knowledge 
through the collection of detailed data on third-trimester stillbirths at 
a tertiary hospital in Ghana, and by conducting a rigorous COD anal-
ysis to identify the most common contributors to fetal demise. These 
results could allow comparisons to other countries globally and could 
help guide future interventions to improve clinical outcomes.

2  | MATERIALS AND METHODS

From June 8, 2011, to June 12, 2012, we identified all stillbirths deliv-
ered at Komfo Anokye Teaching Hospital (KATH). KATH is in the center 
of the second largest city, Kumasi, and is one of the largest teaching 
hospitals in Ghana. Stillbirth was defined per WHO criteria as “a baby 
born with no signs of life at or after 28 weeks’ gestation”.13 The study 
was approved by the institutional review board at the University of 
Michigan and by the Committee on Human Research Publication and 
Ethics of the Kwame Nkrumah University of Science and Technology 
in Kumasi, which governs research at KATH. Consent was not required 
owing to the retrospective design, and data were de-identified.

The primary data abstractor (A-RSA-M) was a senior special-
ist obstetrician at KATH who visited the labor and delivery wards 
several times weekly to collect data from paper charts for stillbirth 
deliveries, to elicit missing data through discussion with on-duty 
midwives, and to assess staffing during the time of the patient's 
labor. A 92-point survey tool was constructed by our team to col-
lect data required by various stillbirth classification systems and 
information on hospital staffing. For each fetal death we abstracted 
maternal demographics; past medical history; previous pregnancy 
outcomes; prenatal care (e.g. timing and number of prenatal care vis-
its, malaria prophylaxis, use of ultrasound); prenatal test results (e.g. 
hemoglobin (Hb), sickle cell, Hb-electrophoresis, blood group, rhe-
sus factor, VDRL, HIV, group B streptococcus); and admission and 
delivery information including complications and potential contrib-
utors to death. Placental pathology and fetal autopsy were almost 
never performed in this setting owing to lack of available resources. 
A second reviewer, an attending physician (KJG), and research staff 
re-abstracted data from hospital charts in Ghana for approximately 
30% of cases to ensure accuracy, fill in missing data points, and con-
firm outlying data. Data were initially recorded on a written data-
sheet and then entered into a computer database (Access version 
14; Microsoft, Redmond, WA, USA) and triple-checked for data 
entry accuracy.

In selecting a stillbirth classification system for a low-resource set-
ting, we prioritized that the system: (1) be internationally applicable 
to allow global comparison of high-income countries with low-  and 
middle-income countries; (2) be comprehensive in scope and cate-
gories while still accommodating gaps in documentation and limited 
access to diagnostic testing; (3) provide detailed category guidelines to 
facilitate inter-rater coding agreement; and (4) assign COD based on 
the initiating factor (e.g. placental abruption) that led to fetal demise 
rather than the final consequence (e.g. asphyxia). There are more than  
80 stillbirth classification systems in existence.14 Upon reviewing 
the most prevalent systems, the Perinatal Society of Australia and 
New Zealand's Perinatal Death Classification (PSANZ-PDC) system 
was selected as most closely aligning with this study's priorities.15 
Although it was designed for high-income countries, it was possible 
to use in the present study setting and has been shown to have a low 
proportion of unexplained stillbirths as well as satisfactory inter-rater 
agreement, information retention, and ease of coding.16

Certain elements of the PSANZ-PDC system had limited appli-
cability in a low-resource setting as information on potential causes 
was typically restricted given the absence of test results or autopsy. 
We conferred with the original authors of the PSANZ-PDC to adapt 
the coding system for a low- or middle-income country and to clarify 
ambiguities in the coding guidelines to ensure we were appropriately 
selecting codes based on limited data. These modifications are detailed 
in Appendix S1: of particular interest are the flow charts describing the 
more nuanced forms of hypoxic intrapartum deaths.

One author of the present study (JNA), a medical student at the 
time of the study, created case summaries for each of the 465 doc-
umented stillbirths using the data collected. Two researchers (KJG 
and JNA) individually coded COD for each stillbirth based on the 
case summaries using the PSANZ-PDC system. Differences in coding 
assignment were then reviewed and discussed by the coders to deter-
mine a finalized COD. The initial agreement rate among reviewers was 
77%, with all disagreements resolved by consensus.

3  | RESULTS

Between June 2011 and June 2012, we identified 465 stillbirths at 
KATH, at or after 28 weeks of gestation. The mean maternal age was 
29, and 193 (41.5%) women were married (Table 1). A total of 157 
stillbirths (33.8%) were classified as unexplained antepartum deaths. 
The most common identified COD by PSANZ-PDC category was 
hypoxic intrapartum death (105, 22.6%), primarily with no intrapar-
tum complication (27, 25.7%) or cord prolapse (18, 17.1%). The sec-
ond most frequent COD was antepartum hemorrhage (67, 14.4%), 
primarily from placental abruption (61, 91.0%). Hemorrhage is fol-
lowed by hypertension (52, 11.2%) and perinatal infection (32, 6.9%). 
The leading causes of death are exhibited in Figure 1 with “other” 
representing the less common categories: maternal conditions (22, 
4.7%), congenital abnormality (20, 4.3%), and fetal growth restriction 
(10, 2.2%). The most common causes are further classified by subcat-
egory in Table 2.
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4  | DISCUSSION

To our knowledge, this is the first study to evaluate stillbirth COD in 
Ghana using a standardized, international classification system rooted 
in quantitative data. The only previous study of stillbirth COD in Ghana 
is an autopsy study completed in 1998.17 Most studies investigating 
stillbirth in Ghana have focused on maternal and neonatal risk fac-
tors such as young maternal age, poor prenatal care, prolonged labor, 
macrosomia, or low-birth weight, but rarely assign COD.18–20 Verbal 
autopsies have been conducted with Ghanaian community members 
to determine stillbirth COD in settings that lack reliable vital registra-
tion systems.21 However, evaluation of the verbal autopsy method in 
Ghana has shown a poor diagnostic accuracy rate of 64% compared 
to hospital records.12 Given the limitations of previous efforts to study 
stillbirth in Ghana, the present analysis provides crucial insight into 
the medical causes of death at a tertiary center.

The analysis demonstrates the high rate of stillbirth mortality 
associated with hypoxic intrapartum events, placental abruption, 
pre-eclampsia, and bacterial infections. A systematic review evaluat-
ing stillbirth in low-  and middle-income countries found the rate of 
unexplained stillbirths to vary from 3.8% to 57.4%; our finding that a 
third of stillbirths in the present study were unexplained is consistent 
with previous studies.22 The unexplained stillbirth rates were highest 
in low-income countries included in the review, such as: Bangladesh 

(49%), Nepal (47%), Nigeria (38.8%), and India (18%).22 This broad 
range of unexplained stillbirths reflects the variability of classification 
systems in coding guidelines and requirements. A comparative study 
of contemporary stillbirth classification systems implemented six sys-
tems primarily in developed countries.16 The unexplained stillbirth 
rate differed distinctly by system: CODAC 9.5%, Tulip 10.2%, ReCoDe 
13.8%, PSANZ-PDC 15.4%, Aberdeen 44.3%, Wigglesworth 50.2%.16 
Our unexplained rate underscores the need for a stillbirth classifica-
tion system that thoughtfully integrates the needs and limitations of 
low-resource settings as unexplained stillbirth rates are a common 
indicator of the effectiveness of a classification system.

A recent Lancet report describes the rate of stillbirths attributed 
to hypertension, pre-eclampsia, and eclampsia as 15% in developing 
countries,6 which is similar to the 11% noted in the present study. 
The systematic review of stillbirth in developing countries reported 
a similar rate of hypoxic COD compared with the present study find-
ings (23% vs 25%) but a much higher rate of infectious deaths (7% 
vs 50%).21,22 Patient antenatal record books and medical records at 
KATH and other referring facilities often lacked prenatal testing data 
and rarely documented maternal or fetal laboratory testing after still-
birth (if performed) which limited our ability to identify infections that 
may have contributed to death.

Hypoxic intrapartum events were the second-leading cause of 
stillbirth at KATH. In contrast to high-resource countries where intra-
partum stillbirths are rare, hypoxic events are far more common and 
thought to be potentially preventable with improved fetal monitoring, 
better access, staffing, equipment, and medication for assisted and 
cesarean delivery. Hypertensive causes of death were common in this 
study suggesting that increasing the number of late-pregnancy prena-
tal visits and testing for women with elevated blood pressure, as well 
as expanding community education about pre-eclampsia symptoms, 
may help to ultimately reduce the associated risk of stillbirth by iden-
tifying women at risk and encouraging rapid care. Intrapartum blood 
pressure monitoring and treatment of severe hypertension may also 
improve fetal outcomes and reduce rates of acute abruption. Of note, 
eight (18%) of the stillbirths assigned pre-eclampsia as a COD were, in 
fact, secondary to eclampsia. The PSANZ-PDC system does not have a 

TABLE  1 Demographics of women (n=465) who delivered 
stillborn fetuses.a

Characteristic Value

Age, y 29 + 6 (14–46)

<20 38 (8.2)

20–29 218 (46.9)

30–39 183 (39.4)

>40 26 (5.6)

Education

None 65 (14.0)

Primary school 166 (35.7)

Middle or junior secondary school 160 (34.5)

Senior secondary school or higher 38 (8.2)

Data missing 36 (7.7)

Marital status

Married 193 (41.5)

Living together 93 (20.0)

Never married 96 (20.7)

Widowed 1 (0.2)

Data missing 82 (17.6)

Gravida 3.8 ± 2.3

Parity 2.7 ± 1.9

Previous stillbirth 44 (9.5)

aValues are given as mean + SD (range) or number (percentage).

F IGURE  1 Leading cause-of-death by percentage.
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sub-classification of eclampsia, and discussion with one of its authors 
led us to classify with pre-eclampsia instead.

Some adaptations were required to fully utilize the PSANZ-PDC sys-
tem in this resource-limited setting. For example, PSANZ-PDC demands 
rigorous criteria to classify a death as caused by perinatal infection. It 
requires histological confirmation of infection in cord/placenta or fetus, 
or convincing clinical evidence of primary maternal infection and pos-
itive culture of a pathogen from mother or placenta. While screening 
for HIV, hepatitis B, and syphilis were routine at KATH, additional cul-
tures were very rarely available. Thus, we agreed that clinical evidence 
suggestive of infection affecting the fetus (e.g. foul-smelling amniotic 
fluid) would be sufficient to code as perinatal infection in the absence 
of evidence pointing toward other causes of death. This decision was 
motivated by results of the one other study to utilize PSANZ-PDC in 
a low-resource setting. In that instance, zero deaths were attributed to 
perinatal infection, likely due to the rigorous classification criteria rather 
than an actual lack of perinatal infection.23 Although PSANZ-PDC pro-
vides a classification guide for coders, for several items we asked for 
clarification from the system's authors in order to facilitate practical 
use of the classification in our setting. These clarifications are provided 
in the appendix for transparency and may be useful to aid other users 
implementing PSANZ-PDC in similar settings.

These coding adaptations were essential in order to be able to use 
PSANZ-PDC in the present study setting, but could be a potential limita-
tion in comparing our results to other studies. The research is additionally 
limited by retrospective data collection, a lack of rigorous documentation 
inherent in the paper medical charts from which we sourced most data, 
and the difficulty in obtaining laboratory tests and placental pathology in 
a country with very limited resources. Also, the data may not be general-
izable to regions of Ghana outside Kumasi, as KATH is a tertiary referral 
hospital and sees the highest-risk patients in the region.

The process of scientifically assigning stillbirth COD is convoluted 
by the lack of a single internationally-accepted classification system. 
In the authors’ evaluation of the numerous available classification sys-
tems, less desirable systems were the Wigglesworth and Aberdeen, 
which were both found to have poor inter-rater agreement and a 
high proportion of unexplained stillbirths.16 The WHO ICD-Perinatal 
Mortality classification system was reviewed by our team as well and 
determined to be less suitable, as the COD classification is based pri-
marily upon the clinician's clinical decision-making with no guidelines 
to assist in systematically assigning the main underlying etiology. The 
Global Network Classification System was initially intriguing as it was 
designed with the low-resource setting in mind, but we were con-
cerned it may be too minimalistic for the data we had available, result-
ing in less specific causes than we could identify, and it assigned COD 
based on the final event rather than the initiating factor. An attractive 
feature of the PSANZ-PDC system is the assignation of COD based on 
the initiating factor in the chain of events, but this too can be limiting 
as there may be cases in which the final event could be more causative 
than the initiating.

The international stillbirth research community has been seeking a 
system that could standardize stillbirth COD classification to one effec-
tive, thorough system that could be applied across settings despite 

TABLE  2 Breakdown of hypoxic, hemorrhagic, hypertensive, 
infectious, and maternal-related deaths.

Category No. (%)a

Hypoxic intrapartum death (n=105)

No intrapartum complications and no evidence of 
NRFSb

27 (25.7)

Cord prolapse 18 (17.1)

Other 17 (16.2)

Cephalopelvic disproportion

Macrosomia

Footling breech

Retained second twin

Transverse lie

Preterm rupture of membranes

Premature preterm rupture of membranes

Preterm labor

Unspecified hypoxic intrapartum death 17 (16.2)

Uterine rupture 12 (11.4)

Evidence of NRFS in a normally grown infant 10 (9.5)

Shoulder dystocia 2 (1.9)

Intrapartum complications 2 (1.9)

Antepartum hemorrhage (n=67)

Placental abruption 61 (91)

Placenta previa 6 (8.9)

Hypertension (n=52)

Pre-eclampsia 37 (71.2)

Pre-eclampsia superimposed on chronic hypertension 8 (15.4)

Chronic hypertension 3 (5.8)

Gestational hypertension 2 (3.8)

Unspecified hypertension 2 (3.8)

Perinatal infection (n=32)

Unspecified bacterial 12 (37.5)

Other viral (e.g. HIV) 8 (25.0)

Spirochetal (e.g. syphilis) 5 (15.6)

Protozoal (e.g. toxoplasma) 5 (15.6)

Other bacterial (e.g. tuberculosis) 1 (3.1)

Other unspecified organism 1 (3.1)

Maternal conditions (n=22)

Other specified maternal conditions 16 (72.7)

Sickle cell anemia

Severe anemia (i.e. hemoglobin <7.0 g/dL)

HIV

Diabetes/gestational diabetes 4 (18.2)

Accidental injury 1 (4.5)

Maternal sepsis 1 (4.5)

aTotal percentages may equal more than 100% due to rounding.
bNon-reassuring fetal status.
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resource limitations.14,16 The PSANZ Perinatal Death Classification 
system was updated in March 2018, and a working group through 
the International Stillbirth Alliance is developing a new, standardized 
stillbirth classification system which will likely have some similarity to 
PSANZ-PDC.24

The present investigation provided critical insights into the high 
volume of stillbirths in Ghana which is generalizable to similar hos-
pitals in sub-Saharan Africa. The study shone a light on stillbirth 
in Ghana and provided data to support the future development of 
clinical and policy-driven interventions. It demonstrated both the 
strengths and weaknesses of using the PSANZ-PDC system in a 
low-income country, as has only been completed once before, and 
we hope this analysis will assist with further refining an ideal COD 
classification system.
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