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ABSTRACT

Background: Post-partum haemorrhage (PPH), a common complication of childbirth, is a
global public health concern which is responsible for the majority of global maternal deaths.
Causes of PPH include uterine atony, over-distended uterus, multiple pregnancies, infection
and hypertension. Risk factors to develop PPH include a previous history of PPH, maternal age
and anaemia. The risk factors for PPH have been studied extensively and the majority of these
studies have been conducted in high income countries. The risk factors for PPH have not been
extensively studied in Zimbabwe. This study aimed to determine the pre-natal risk factors for
PPH for women who underwent vaginal delivery at Beitbridge District Hospital from January

2018 to December 2019.

Methods: A case-control study design was used, where cases were women who developed
PPH after vaginal delivery. The study sample was obtained from the population of women who
underwent vaginal delivery at the district hospital from January 2018 to December 2019. The
study sample consisted of a total of 63 participants, with 16 cases and 47 controls. Three control
subjects were included per case. Data was collected from maternity ward delivery registers.
The collected data was consolidated using MS Excel and exported into IBM SPSS
STATISTICS software package version 28 for Windows (IBM Inc., Chicago IL, USA) for data

analysis.

Results: Among a total of 5100 deliveries occurring between 2018 and 2019, the frequency of
PPH was 1.5%. The strongest risk factors were a history of PPH (OR 10.615, 95% CI 1.017-
110.799, p=0.019), anaemia (OR 10.615, 95% CI 1.017-110.799, p=0.019), and Multiple

pregnancy (OR 4.357, 95% CI 2.751-6.901, p=0.014.



Conclusions: Women with a history of previous PPH or anaemia are at highest risk for
developing PPH after delivery. Having a multiple pregnancy should be included as a risk factor

in the development of appropriate preventative interventions.



DECLARATION:

| declare that Pre-natal risk factors for postpartum haemorrhage in a district in Zimbabwe: A
case-control study is my work, has not been submitted for any degree or examination at any
other university, and that all the sources | have used have been indicated in text and

acknowledged in the references section.

Full Name: Poshia Musonza

Date:

@A_@EL&;
Signature:



Acknowledgements
I would like to thank my supervisor, Dr Verona Mathews, for providing me with guidance,
mentorship and encouragement during the process of completing my mini-thesis. I was

privileged to gain valuable knowledge and insight from all our interactions.

I would also like to thank Dr L Samhere, the District Medical Officer for Beitbridge District
and his team for their assistance, as well as Prof N Midzi, the Director of the National Institute

of Health Research in Zimbabwe.

I must also acknowledge the contribution made by members of my family, my father Mr
Ishmael Musonza, for always encouraging and pushing me to pursue my dreams, my siblings,
for always believing in me, and my son Nisha Michael, for being patient and understanding

that sometimes mummy was busy and couldn’t play.

I would like to dedicate this mini-thesis to my late mother, Tombizodwa Masawi, her light has

guided me throughout this work.



Abbreviations and operational terms

Abbreviations:

MMR Maternal mortality rate
PPH Post-partum haemorrhage
SDG Strategic Development Goal

SSA Sub-Saharan Africa



Operational Terms:

Gestational hypertension:

Placenta retention:

Maternal mortality:

Maternal mortality rate:

Post-partum haemorrhage:

Pre-natal:

Risk factor:

Uterine atony:

High blood pressure in pregnancy in a woman who did

not have hypertension prior getting pregnant

When the placenta is not delivered within 30 minutes of

the baby's birth

The death of a woman while pregnant or within 42 days
of the 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 causes

The number of maternal deaths per 100000 live births

A loss of 500mls of blood or more within 24 hours of
vaginal delivery and 1000mls or more after caesarean

section delivery

Occurring or existing before a pregnant woman gives

birth.

Something that increases a person's chances of

developing a disease or an outcome

A serious condition that can occur after childbirth when

the uterus fails to contract after the delivery of the baby
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CHAPTER 1 INTRODUCTION

1.1 Background

According to the World Health Organisation (WHO, 2021c), 810 women died every day in
2017 from preventable pregnancy-related causes, and 94% of these deaths occurred in low-
resource settings. WHO defines maternal death as “...a death from any cause related to or
aggravated by pregnancy or its management (excluding accidental or incidental causes)
during pregnancy and childbirth or within 42 days of termination of pregnancy, irrespective

of the duration and site of the pregnancy” (WHO, 2021a, pl).

In 2015 the United Nations (UN) adopted 17 Sustainable Development Goals (SDGs) as a call
to action to end poverty, protect the planet and ensure that all people enjoy peace and prosperity
by 2030. SDG 3 is concerned with good health and well-being and one of the targets under this
goal is to reduce the global maternal mortality rate (MMR) to less than 70 deaths per 200000

live births by 2030 (UNDP, 2016).

Globally the MMR declined from 342 deaths per 100000 live births in 2000 to 211 deaths per
100000 live births in 2017. In the last decade, the MMR for Southern Asia has declined from
278 to 163 deaths per 100000 live births, while for sub-Saharan Africa, the MMR declined

from 685 to 533 deaths per 100000 births (UNICEF, 2021).

Maternal deaths occur due to complications which arise during and following pregnancy and
childbirth (WHO, 2022c). The main causes of maternal deaths globally are severe bleeding,
infections, high blood pressure during pregnancy, complications during delivery and unsafe
abortions (WHO, 2022c). Obstetric haemorrhage accounts for 27% of global maternal deaths

and 66% of obstetric haemorrhage is due to PPH (UNICEF, 2022).



Causes of maternal mortality may be direct or indirect. Direct causes are as a result of obstetric
conditions and indirect causes result from pre-existing or newly developed diseases during
pregnancy. Direct causes of maternal mortality include haemorrhage, hypertensive disorders
and sepsis. There has been a reduction in eclampsia maternal mortality in developed countries
over the past 50 years, however, this mortality remains high in developing countries
(Ghulmiyyah & Sibai, 2012). Africa has the highest risk of maternal deaths from unsafe
abortions and nearly 50% of all abortions occur in unsafe conditions (WHO, 2022a). Puerperal
sepsis was revealed to be one of the leading causes of maternal death in Harare public health
institutions accounting for 19% and 30% of maternal deaths for the years 2010 and 2014
respectively, from being the fourth nationwide cause at 12.3% in the year 2007 (Majangara,
2016). Infections such as HIV and Malaria are examples of indirect causes of maternal

mortality and in 2008, 53% of maternal deaths in' Zimbabwe were HIV related (WHO, 2022c).

Underlying causes of maternal mortality include poor water and sanitation and hygiene and
inadequate basic health care, insufficient access to food and micronutrients, inadequate
maternal health practices and care seeking, insufficient access to maternity services and lack
of education. 20% of maternal deaths in LMICs can be attributed to maternal malnutrition

(Salam et al., 2014).

Delays in seeking healthcare and opting for traditional methods may result in complications
such as haemorrhage, or refusal to receive a blood transfusion after haemorrhaging due to
religious beliefs. Women who do not have antenatal care, or a skilled birth attendant during
delivery, or those who give birth at home are more likely to have pregnancy related

complications or to die during delivery.

Zimbabwe has a high burden of maternal mortality and in 2007, the MMR in Zimbabwe was

617 deaths per 100000 live births, while in 2017 it was 458 deaths per 100000 live births



(WHO, 2017b). In 2020 Zimbabwe had one of the highest MMR worldwide which was 614
deaths per 100000 live births (UNFPA, 2021). The problem of maternal mortality appears to
be increasing in Zimbabwe. Though the MMR for Zimbabwe decreased from 2000 to 2017,
there was an increase in 2020 (UNFPA, 2021). The loss of skilled workers to other countries,
and the poor supplies of life saving products such as oxytocin and blood products have
contributed to the increase in maternal mortality in Zimbabwe (Musarandega et al., 2022). No
woman should die in pregnancy, during or after childbirth, and all pregnant women must have
access to healthcare services in order to prevent any pregnancy or childbirth complications that

may arise.

Zimbabwe follows an eight-visit model recommended by WHO for pregnant women in low-
income regions (WHO, 2018). This model requires that every pregnant woman attends at least
eight pre-natal visits to a healthcare facility for pre-natal checks. In 2007 Zimbabwe developed
a National Maternal and Neonatal Roadmap as a framework to improve maternal and new-born
health services (WHO, 2007). Despite having this framework in place, pregnancy-related
complications continue to occur, and a study by Makate and Makate, (2017) concluded that
public health policy makers in Zimbabwe needed to focus on ensuring high quality pre-natal
care. In 2013 an investigation into the major causes of maternal mortality in Zimbabwe
revealed PPH as the predominant cause (Mlambo et al., 2013). The most common cause of
PPH is uterine atony resulting from poor contraction of the uterus following childbirth
(Ngwenya, 2016). Other causes include incomplete removal of placental remains, uterine tears

and poor clotting (Bienstock et al., 2021).

In 2012 the MMR for Beitbridge District was 456 deaths per 100000 live births (ZIMSTAT,
2012). Pregnant women in Beitbridge follow the recommended eight-visit model and undergo

pre-natal screening at every visit.



Problem statement

Despite being a preventable and treatable condition, PPH was identified as the number one
cause of maternal deaths globally in a global review of obstetric haemorrhage (Goffman et al.,
2016). A systematic review concluded that women in low-income countries and lower-middle
income countries have an increased chance of developing severe PPH (Maswime & Buchmann,

2017).

Zimbabwe follows the WHO recommended eight-visit model for pregnant women, and during
these visits, pregnant women are screened for risk factors for pregnancy-related diseases. At
the district level these screening activities are conducted by nurses and midwives at health
facilities. Despite these activities, women continue to develop this complication after childbirth

and in order to address this problem more information is required.

There have been some studies conducted in Zimbabwe on the risks associated with developing
PPH (Tsu, 1993; Zvandasara et al., 2015; Ngwenya, 2020), however, there have been a dearth
of literature on this topic conducted at district level. This study will assist in closing the gap in
literature on risk factors associated with PPH in Beitbridge district and in Zimbabwe. This
research is necessary because PPH is an outcome of childbirth in Zimbabwe. The results from
this study will provide information that will allow recommendations and policies to be made

for sexual and reproductive health services.

1.3 Study Aim and Objectives
The aim of the study was to determine the pre-natal risk factors for developing PPH for women
who underwent vaginal delivery at Beitbridge District Hospital between January 2018 and

December 2019.



The specific objectives of the study were:

» To describe the demographic characteristics of women who underwent vaginal delivery
at Beitbridge District Hospital between January 2018 and December 2019.

» To determine the pre-natal risk factors for developing PPH among women who
underwent vaginal delivery at Beitbridge District Hospital between January 2018 and
December 20109.

» To determine the association between pre-natal risk factors and developing PPH among
women who underwent vaginal delivery at Beitbridge District Hospital between

January 2018 and December 2019.

1.4 Outline of the thesis
This thesis is structured in six chapters beginning with an introduction to the study in chapter

1 above.

Chapter 1 provides an overview of the global trends in maternal mortality and narrows down
to maternal mortality in Zimbabwe and the predominant cause of maternal mortality which is
PPH. The activities which are conducted in Zimbabwe in order to mitigate this outcome are

outlined in this chapter as well as the aim and objectives of the study.

Chapter 2 looks at the literature, from both the global north and south, that has been published
(some unpublished) on PPH focusing on the causes and risk factors for developing PPH and
the interventions that are in place in order to prevent pregnant women from developing this

outcome.

Chapter 3 gives an outline of the study methodologies including the study design, study

population and sampling, data collection processes, data management and data analysis, as well



as the validity and reliability of the study observations. The chapter is concluded by the ethical

considerations for the study.

The results of the study are outlined in chapter 4 with particular focus on a comparison of the
odds of developing PPH after delivery between the case participants and the control

participants in the study.

A discussion based on these results in chapter 5 is followed by conclusions and

recommendations in chapter 6.



CHAPTER 2: LITERATURE REVIEW

2.1 Introduction

This literature review will look at the global, regional and country specific trends in the
prevalence and incidence of maternal mortality and PPH; the causes and risk factors associated
with developing PPH and the interventions that have been put in place to prevent pregnant
women from developing PPH.

Approximately 1% to 6% of all deliveries are complicated by PPH and it is the leading cause
of morbidity and mortality in childbirth (Wormer et al., 2021). PPH is a loss of 500mls or more
of blood within 24 hours of childbirth following a vaginal delivery or 1000mls following a
caesarean section (WHO, 2017c). Primary PPH occurs within 24 hours of delivery while
secondary PPH occurs from 24 hours to 12 weeks after delivery (Wormer et al., 2021).
According to the Royal College of Obstetricians and Gynaecologists (RCOG), PPH can be
minor (500mls-1000mls) or major (more than 1000mls) (RCOG, 2021b). The American
College of Obstetricians and Gynaecologists (ACOG) defines PPH as a loss of 1000mls of
blood or more accompanied by signs of hypovolaemia within 24 hours of delivery (ACOG,

2021).

2.2 Prevalence of PPH

Approximately 14 million women develop PPH globally each year and this risk is higher in
developing countries (WHO, 2017a). Between 2003 and 2009, 41% of the PPH-related
maternal deaths occurred in sub-Saharan Africa (Say et al., 2014a). An estimated 295000
maternal deaths occurred globally in 2017 (WHO, 2021c), and the majority of these deaths
were in sub-Saharan Africa (SSA) and Southern Asia. About 99% of maternal deaths occur in
developing countries where there are more pregnancies compared to developed countries

(WHO, 2021b).



Goffman, Nathan and Chazotte (2016) conducted a review of obstetric haemorrhage which
revealed Africa as having the highest prevalence of PPH, which was 25%, while the lowest
was 7.2% in countries of Oceania. The prevalence of PPH increased globally from 6.5% in
2000 to 11% in 2016 (Mvandal & Coletha, 2021). In a systematic analysis of the causes of
maternal deaths (Say et al., 2014b) identified PPH as the leading cause of maternal deaths
globally, and 83% of maternal deaths due to PPH occurred in SSA and Southern Asia. PPH-
associated maternal deaths are three times more common in Africa than in other regions of the

world (Borovac-Pinheiro et al., 2021).

2.2.1PPH in HIC

Some studies have shown an increase in the incidence of PPH in developed countries. van
Stralen et al. (2016) conducted a retrospective study on the incidence of PPH in the Netherlands
from 2000 to 2013, and data collected showed an increase in the incidence of PPH during the
study period. The incidence of PPH rose from 4.1% in 2000 to 6.4% in 2013 and the researchers
concluded that a change in the management of reporting of PPH could be responsible for their
findings. Fukami et al., (2019) conducted a prospective cohort study in Japan from June 2013
to July 2016 using a questionnaire administered to women recruited at 22 weeks gestation or
greater. In this study, PPH was defined as a blood loss of 1000mls or more and the results

revealed an incidence of PPH of 8.7%.

Vendittelli et al. (2016) conducted a prospective observation study in French maternity wards
from 1 February 2011 to 31 July 2011 using data collected from 182 maternity units. Data of
women who gave birth at 22 weeks or more were included in this study and the incidence of
PPH after vaginal delivery was 3.36%. Nyflgt et al., (2017) conducted a case control study in

Norway using data collected from a cohort of women who delivered at one of three hospitals



between 2008 and 2011. Out of a total of 45105 deliveries, 1064 cases and 2059 random

controls were identified with the results revealing a frequency of PPH of 2.5%.

In a systematic analysis conducted in Australia, Flood et al., (2018) collected perinatal data
from 2006 to 2014 from all Australian states and territories and the results revealed a range of
PPH prevalence of 3.3% to 26.5%. This study also found that the states and territories used
different definitions for PPH as well as different data collection and reporting approaches. It is
noteworthy that what may be considered as PPH in one state or territory may not be considered
so in another which may make it difficult to come up with national statistics. If possible, the
measures, data collection and reporting methods should be standardised in all states and
territories to ensure uniformity and accuracy of all data. Flood et al., (2019) conducted a cross-
sectional study using perinatal data from the state of Victoria, Australia from January 2003 to
December 2013 which revealed an increase in the incidence of PPH from 9%in 2003 to 13.5%

in 2013.

Agten et al., (2017) conducted a retrospective cohort study to investigate changes in the
incidence of PPH in Switzerland from 1993 to 2014 using data from the national Swiss Hospital
database and the study revealed an increase in the incidence of PPH from 2.5% in 1993 to 4.5%
in 2014 from a total of 739444 deliveries over the 22 year period. In Sweden, Ladfors et al.,
(2021) conducted a study to assess the trends in PPH between 1 January 2000 and 31 December
2016 using a cohort of 1 590 178 deliveries which revealed an increase in PPH incidence from
5.4% to 7.3% in 2016. This increase could not be attributed to changes in maternal, obstetric
practice or risk factors and the researchers suggested the further study was needed to establish
whether the increase could be attributed to other factors such as duration of labour, oxytocin

augmentation or changes in the quantification of blood loss.



Emeka Madu, (2016) conducted a study at a hospital in the UK, to investigate the incidence of
PPH between 2007 and 2008 using data collected from the birth registers which revealed that
from a total of 4132 deliveries, 390 women developed PPH. Jardine et al., (2021) conducted a
study in the UK between 1 April 2015 and 31 March 2017 using data collected from a national
database and the results revealed that from the 981801 births recorded during that period, 28268
births were complicated by PPH. In a global review of obstetric haemorrhage, Goffman et al.,
(2016) highlighted PPH as the cause of 12% of maternal deaths in the USA. This review

showed an increase in the incidence of PPH of approximately 8.9% per year from 1994 to 2006.

2.2.2PPH in LMIC

In developing countries, post-partum haemorrhage accounts for 20% of maternal deaths while
in developed countries, it accounts for 8% of maternal deaths (Bienstock et al., 2021). Nathan
(2019) wrote an overview of obstetric haemorrhage in which Africa was shown to have the
highest prevalence of PPH. Ntuli et al. (2017) conducted a retrospective descriptive study in
South Africa by reviewing maternal mortality data from a hospital in Limpopo from 2011 to
2015, and the results revealed PPH to be one of the main causes of death.

Ononge et al. (2016) conducted a prospective cohort study in Uganda from March 2013 to
March 2014 using data collected from a study population of 1188 pregnant women who were
28 weeks pregnant or more, and the incidence of PPH in the study was 10.2% which was within
the same range as that reported by (Calvert et al., 2012).

In a case-control study conducted in Cameroon between 1 January 2009 and 31 December
2018, (Nana et al., 2021) collected data from birth registers and hospital records which
comprised of 152 cases and 456 controls from a total of 12240 deliveries. The prevalence of

PPH for this period was 1.33% which was lower than what has been reported by other authors



in Africa (Ntuli et al., 2017, Ononge et al., 2016).

Sotunsa et al., (2019) conducted a cross-sectional study in Nigeria between 1 June 2012 and
14 August 2013 suing data collected from 42 tertiary hospitals with a total of 94835 deliveries
for this period. 2087 women were diagnosed with PPH with a prevalence of PPH of 2.2% for
the study period. In another study conducted in Nigeria, Ifeadike et al., (2018b) collected data
from labour and delivery records from 1 January 2006 to 31 December 2015, and from a total
of 10502 deliveries, 119 women were diagnosed with PPH with a prevalence of 1.13%. In
contrast to the low incidences in these studies, a 10 year review of PPH was conducted at a
teaching hospital in Nigeria using data collected from 1 January 2001 and 31 December 2010
which identified 272 cases of PPH from a total of 5929 deliveries with an incidence of 25.6%

(Lamina et al., 2015).

A number of studies have been conducted in Ethiopia which have revealed a high prevalence
of PPH in that country and it has been identified as one of the leading causes of maternal
morbidity and mortality (Nigussie et al., 2021). In a cross-sectional study conducted by Kebede
et al., (2019) the prevalence of PPH was found to be 16.6% and similarly Dagne & Zewude,
(2021) and Mesfin et al., (2021) revealed a prevalence of 13.6% and 12.9% respectively. In a
cross-sectional study conducted in Ethiopia using data collected from a national database
between December 2018 and May 2019, the results revealed an incidence of PPH of 9%
(Tiruneh et al., 2020). The magnitude of PPH in Ethiopia was highlighted in a systematic
review and meta-analysis which included all articles up to 10 October 2021 in which the pooled
magnitude of PPH was revealed to be 8.18% (Nigussie et al., 2021).

Legesse et al., (2017) conducted a case-control study in Ethiopia using data collected from

January 2010 to December 2014 using 120 cases and 480 controls and in this study, PPH was



revealed to have been the cause of 56% of the maternal deaths. Similarly, PPH was found to
be the cause of 46% of the maternal deaths in an analysis conducted using data collected from

a national database between 2008 and 2014 (Tesfaye et al., 2018).

Kodan et al., (2020) conducted a retrospective descriptive study of all hospital deliveries in
Suriname between 1 January and 31 December 2017 and the collected data revealed a
prevalence of PPH of 9.2% from a total of 8747 deliveries in that period. Firmin et al., (2019)
conducted a case-control study in French Guiana from September 2014 to September 2015
with a study sample of 154 cases and 308 controls selected from a total of 2496 deliveries, and
the results revealed and incidence of PPH of 6.7%. In Thailand, Thepampan et al., (2021)
conducted a case-control study using data collected from a hospital from 2014 to 2018 and

from a total of 4774 births, 265 cases of PPH were identified with an incidence of 5.5%.

In Zimbabwe, a retrospective cohort study using 4567 deliveries at one institution from January
to June 2016 using case notes identified 74 cases of PPH and the results revealed an incidence
of 1.6% (Ngwenya, 2016). In a Multiple Indicator Cluster Survey (MICS) conducted in
Zimbabwe in 2019, it was reported that 462 women died per 100000 births with PPH
accounting for 26% of these deaths (CHAI, 2020). In a study conducted in Zimbabwe from 1
January to 31 December 2014 to identify common obstetric complications requiring blood
transfusion at a tertiary hospital, the majority of the women who received blood transfusion

were those diagnosed with PPH (Scheuer et al., 2015).

Compared to HIC, LMIC have a higher burden of PPH. Studies conducted in HIC have
revealed a lower prevalence of PPH in Switzerland (4.5%), Netherlands (6.4%) and Norway

(2.5%), while in countries LMIC such as Nigeria (25.6%), Ethiopia (13.6&) and Uganda



(10.2%) the prevalence is much higher. Although some studies have revealed an increase in
the prevalence of PPH in some HIC like USA, Sweden and Australia, the prevalence of PPH

is still much higher in LMIC than it is in those countries.

2.3 Causes of PPH

PPH results from excessive bleeding after childbirth and this bleeding may have many causes
including uterine atony, over-distended uterus, multiple pregnancies, infection, gestational
hypertension, and instrument assisted delivery (CHOP, 2021b). The most common causes of
PPH are known as “The Four Ts”. These are tone (uterine atony), tissues (retained placenta,
invasive placenta), trauma (to any part of the genital tract) and thrombin (coagulopathy)

(Evensen et al., 2017).

2.3.1 Tone (uterine atony)

Uterine atony is defined as failure of the uterus to contract adequately in response to
endogenous oxytocin which releases during delivery (Khan et al., 2021). After delivery, if the
uterus does not contract sufficiently to result in stopping of bleeding at the placenta site, PPH
will occur (Sebghati & Chandraharan, 2017). Contraction of the uterus after the placenta has
been delivered helps to compress the bleeding vessels at the site where the placenta was
attached and failure of the uterus to contract will result in free bleeding and haemorrhage from
these blood vessels (CHOP, 2021b).

According to Bienstock et al., (2021), uterine atony accounts for approximately 70% of the
cases of PPH and these cases are often preceded by conditions such as chorioamnionitis, the
use of magnesium sulphate, prolonged labour, uterine fibroids, foetal macrosomia, over

distended uterus or polyhydramnios. Firmin et al. (2019) conducted a case-control study in



Guiana from September 2014 to September 2015 in which uterine atony was cited as the
primary cause of PPH. Nana et al. (2021) found one of the main causes of PPH to be uterine
atony in a descriptive and case-control study conducted in Cameroon from January 2009 to

December 2018.

2.3.2 Tissues (retained placenta, invasive placenta)

Placental retention occurs when there is failure to deliver the placenta within 30 minutes of
delivering the baby (Evensen et al., 2017), and this complication occurs in 1%-3% of deliveries
(Perlman & Carusi, 2019). Placental retention commonly occurs in the setting of uterine atony,
abnormally attached placenta or closure of the cervix before delivery of the placenta (Perlman
& Carusi, 2019).

Placental retention was identified as the leading cause of PPH by Ifeadike et al., (2018a) in a
retrospective cohort study conducted in Nigeria from January 2016 to December 2015. Firmin
et al. (2019) and Nana et al., (2021) also cited placental retention as a cause for PPH in their
studies. Favilli et al., (2021) conducted a systematic review which revealed the prevalence of
placental retention to be between 0.5% and 4.8%, and the researchers also highlighted that
placental retention was most likely under-reported. Similarly, Greenbaum et al., (2017)
conducted a retrospective cohort study in Israel using data collected from a hospital database
between 1989 and 2014 and the results revealed that 4.8% of the 205522 deliveries for that

time period were complicated with placental retention.

2.3.3 Trauma

PPH due to trauma can occur due to episiotomy extension, perineal tears and vaginal

lacerations (Podder & Seshadri, 2020). Trauma to any part of the genital tract may lead to loss



of a large volume of blood and result in haemorrhage (Sebghati & Chandraharan, 2017).
Bienstock, Eke and Hueppchen (2021) identified trauma from lacerations and uterine rupture
as a cause of PPH and in the study by Ifeadike et al., (2018a) genital trauma was identified as

the commonest cause of PPH.

2.3.4 Thrombin

Coagulopathies are disorders in blood clotting which can lead to PPH alone or in combination
with other factors (Sebghati & Chandraharan, 2017). Most coagulopathies are identified before
delivery although pregnant women can develop HELLP (haemolysis, elevated liver enzyme
levels and low platelets) syndrome or disseminated intravascular coagulation (Evensen et al.,

2017).

2.4 Antenatal risk factors for developing PPH

The antenatal risk factors for developing PPH include a previous history of PPH, maternal age,

anaemia, ethnicity, parity, multiple pregnancy, previous abortion and hypertension.

2.4.1 Previous history of PPH

Once a pregnant woman develops PPH, she is at risk of developing PPH in the next pregnancy
because PPH has a negative effect on muscular contraction (Habitamu et al., 2019). Women
with a previous history of PPH were found to be more likely to develop PPH in the current
pregnancy in a study conducted in Australia (Ford et al., 2015). Oberg et al., (2014) conducted
a study in Sweden using data collected from the medical birth register between 1997 and 2009
and results revealed that women with a previous history of PPH were three times more likely

to develop PPH in their next pregnancy compared to women without a previous history of PPH.



In a case-control study conducted in Norway from 2008 to 2011, the results revealed a nine
fold increase in the risk of developing PPH in women with a previous history of PPH (Nyflgt
et al., 2017). Similarly, Firmin et al., (2019) revealed an increased risk of developing PPH in

women with a previous history of PPH in a study conducted in French Guiana.

2.4.2 Maternal age

Advanced maternal age was found to increase the risk of developing PPH in a study conducted
at a hospital in Poland using data collected from 1 January to 30 June 2018 (Radon-Pokracka
et al., 2019). Increasing maternal age was found to be associated with PPH in a study conducted
at a maternity unit in the UK using data from 51225 deliveries collected between 2004 and
2012 (Oakley et al., 2016). Varghese et al. (2021) identified age as a risk factor for PPH in a
case-control study conducted in Bahrain from January 2015 to December 2016, this was also
revealed by Liu et al., (2021) in a retrospective cohort study conducted in China from January
2015 to August 2019. Lancaster et al. (2020) also revealed age as a risk factor in a retrospective

cross-section study conducted in Mozambique between January and June 2018.

2.4.3 Multiple pregnancy

A multiple pregnancy is a pregnancy with more than one baby at the same time (RCOG, 2021a).
Having a multiple pregnancy results in a large placental area and an over-distended uterus
which in turn increases the risk of bleeding after delivery and developing PPH (CHOP, 2021a).
Ononge et al., (2016b) conducted a prospective cohort study in Uganda between March 2013
and March 2014 and in this study, having a multiple pregnancy was identified as a risk factor
for developing PPH. Nyflgat et al., (2017) conducted a case-control study in Norway using data

collected from a hospital between 1 January 2008 and 31 December 2011 and from this study



it was revealed that the presence of a twin or triplet pregnancy was associated with a higher

risk of developing PPH.

2.4.4 Ethnicity

Ethnicity was identified as a risk factor by Kodan et al., (2020) in a retrospective descriptive
study conducted in Suriname from January to December 2017, as well as in a case-control
study by Thepampan et al., (2021) conducted in Thailand from 2014 to 2018. In a study
conducted in England using data collected from 981801 birth records between 1 April 2015
and 31 March 2017, 2.9% of the births were complicated by PPH and the risk of PPH was
found to be higher in women from black and other ethnic backgrounds (Jardine, Gurol-Urganci,

et al., 2021).

2.4.5 Anaemia

According to Young, (2018), anaemia can result in circulatory decompensation and an
increases risk of haemorrhage leading to circulatory shock and death. Kodan et al. (2020)
conducted a study in Suriname in which anaemia was identified as a risk factor for developing
PPH and this was also identified by Nyflgt et al., (2017). Having anaemia in the third trimester
of pregnancy was revealed to increase the risk of developing PPH in a prospective cohort study
conducted in India (Nair et al., 2021). The outcome of PPH was found to be more frequent in

women with anaemia in a study conducted in Ghana (Owiredu et al., 2016).

2.4.6 Parity



Parity refers to the number of times that a woman has given birth to a foetus of 24 weeks
gestational age or more (Tidy, 2019). According to Dewi et al., (2018), women with high parity
have a higher risk of developing PPH. This is consistent with a study conducted by Marshall
et al., (2017) in which it was revealed that high parity was associated with an increased risk of

developing PPH.

2.4.7 Hypertension

If a pregnant woman has a systolic blood pressure measurement of 140 mmHg or more, or a
diastolic blood pressure measurement of 90 mmHg or more on two separate occasions, she is
diagnosed with hypertension in pregnancy (Cifkova et al., 2020). Women with hypertension in
pregnancy were found to have higher rates of PPH compared to women without hypertension
in a study conducted in the Gaza Strip between August 2016 and May 2017 (Jamil EI-Qatrawi
& Health, 2021). In a meta-analysis to determine antenatal risk factors for PPH conducted using
literature from nine databases of studies published between 2000 and 2012, maternal

hypertension was identified as a risk factor for developing PPH (Durmaz & Komurcu, 2018).

2.5 Prevention of PPH

Global efforts to reduce maternal mortality have seen a decline in maternal deaths over the past
decade (UNICEF, 2021). The burden of PPH is apparent both in developed and in developing
countries, and in order to prevent this outcome, health care workers (HCWSs) must possess
adequate skills and knowledge (Bazirete et al., 2021). WHO has various recommendations and

guidelines which assist HCWs prevent and manage PPH (WHO, 2021d).



PPH can be prevented if HCWs are well trained and able to identify the risks of PPH, and are
able to implement strategies for detection of these risk factors (Bazirete et al., 2021). Strategies
to prevent PPH must be put in place in the antenatal period and these should include an
assessment of every pregnant woman in order to screen them for any risk factors. It is
recommended that every maternity unit have a haemorrhage cart which contains the required
medications such as uterotonic drugs which are used to increase the tone of contractions in the
uterus and in turn, reduce bleeding (Evensen et al., 2017). A well trained response team should
always be prepared for emergencies and every unit should receive regular education as well as

conduct unit drills (Evensen et al., 2017).

Active management of the third stage of labour (AMTSL) is the most effective strategy to
prevent PPH and this includes administering uterotonics, controlled cord traction and uterine

massage (Shadap, 2018).

2.6 Summary

The available literature from studies conducted globally reveals a higher prevalence of PPH in
LMIC than in HIC. The most common causes of PPH have been identified as uterine atony
which accounts for most of the cases of PPH, trauma, placental retention and coagulation
disorders. Some of the risk factors for a pregnant woman to develop PPH after delivery include
a previous history of PPH, maternal age, anaemia, multiple pregnancy, a previous abortion and
hypertension. The World Health Organization has introduced recommendations and guidelines
to assist in the prevention and management of PPH and the most effective strategy to prevent

the development of PPH has been cited to be the active management of the third stage of labour.



CHAPTER 3: METHODOLOGY

3.1 Study Setting

The study setting was Beitbridge District Hospital within Beitbridge District, Matebeleland
South Province, Zimbabwe. The district is situated at the border between Zimbabwe and South
Africa and has a transient population of migrants travelling across the border. Beitbridge
District Hospital has a bed capacity of 140 and serves as the referral hospital for the rural and

urban clinics and health facilities within the district.

3.2 Study Design

For this study, a case-control study design was used to determine if an exposure was associated
with an outcome, the study was conducted retrospectively since the outcome had already
occurred, and the researcher traced back to investigate the exposure (Lewallen & Courtright,
1998). The design of a case-control study was used because PPH is a rare outcome and a case-
control study design is an appropriate study design to study rare outcomes (Harvey, 2019).
Rare outcomes are usually fewer in number, which is suitable for a case-control study since it
is a study design which requires a small sample size. Case-control studies make it possible to
look at multiple risk factors at once (Tenney Steven, Kerndt Connor, 2020) and it is efficient

for this study because it takes less time to conduct and it is cost effective (Dey et al., 2020).

3.3 Study Population

The study population consisted of women who delivered at Beitbridge District Hospital

between the period 1 January 2018 and 31 December 2019.

Cases were defined as women who delivered at the hospital and developed PPH 24 hours after

childbirth, having been booked for delivery and undergone pre-natal screening at the hospital.



Controls were defined as women who delivered at the hospital and did not develop PPH after

childbirth, having been booked for delivery and undergone pre-natal screening at the hospital.

The inclusion criteria were:

» Pregnant women who were booked at the hospital for delivery, underwent pre-natal
screening, delivered at the facility and did not develop PPH
» Pregnant women who were booked at the hospital for delivery, underwent prenatal
screening, delivered at the facility and developed PPH
The exclusion criteria were:
» Pregnant women who were booked and underwent pre-natal screening at other facilities
and were referred for delivery at the district hospital
» Pregnant women who delivered at other facilities and were referred to the district
hospital after developing PPH
» Pregnant women who received augmented labour management with oxytocin
» Pregnant women who underwent caesarean section, forceps or vacuum delivery
» Pregnant women who delivered at the hospital and were not booked for delivery at the
hospital or any other health facility and did not undergo pre-natal screening

The cases and controls were selected from the hospital maternity delivery registers.

3.4 Study sample

The sampling method that was used for selecting cases for this study was convenience sampling
which involved including all the cases that were found in the study population until the required
number of cases for the sample was reached. The controls were selected using systematic
probability sampling. The starting point was randomly chosen from the first ten controls in the

population after which every third control was selected until the number of controls required



for the study was attained.

The required sample size was determined by CDC Epi-Info statistical calculator version 7.2.5
using an Odds Ratio (OR) of 0.03, a prevalence of PPH of 2%, a ratio of one case to three
controls, confidence level of 95% and a statistical power of 80%. After inputting these
parameters into the statistical calculator the sample size was determined to be a total of 63
participants, with 16 cases and 47 controls. In this study an estimate of the prevalence of PPH
of 2% was selected since the known prevalence of PPH is 0.3%- 5.1% and varies according to

geographic location (Lill Trine Nyflgt et al., 2017; Kramer et al., 2013; Al-Zirqi et al., 2008).

Unmatched Case-Control Study (Comparison of ILL and NOT ILL)
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Figure 1: Output from Epi-Info sample size calculation

The sampling frame for this study was the hospital patient registers which provided a list of the
data elements of the population of pregnant women who delivered at the hospital. The district

hospital had approximately 7000 deliveries between 1 January 2018 and 31 December 2019.

3.5 Data collection

22



Data extrapolation from the hospital maternity delivery registers was conducted by two
research assistants who are trained midwives working at the hospital. The researcher trained
the assistants on how to use the form to extract data from the maternity registers. During data
collection, Covid 19 protocols were adhered to and the data collectors were supplied with hand
sanitizers, face shields and N95 face masks. The researcher used a self-developed data
extrapolation form (Appendix 5). The form consisted of three sections for demographic
variable data, risk factor variable data and outcome variable data with a total of 12 variables.
The researcher captured the data from the extrapolation forms in MS Excel 2013 and checked
for errors and missing data. The completeness of the data for all variables was 100%. All the
data was collected from registers stored at central data centre. However, there is need to adopt
electronic data entry processes as the registers are vulnerable to the elements, may be misplaced

and the data entered by hand may fade with time.

3.6 Data Analysis

The MS Excel data sheet was exported into IBM SPSS STATISTICS software package version
28 for Windows (IBM Inc., Chicago IL, USA) for data analysis. The descriptive analysis for
each variable was summarized into proportions looking at the characteristics of distribution,
central tendency and dispersion. The epidemiological analysis involved calculating the Odds
Ratio (OR) which was used to determine if the odds of developing PPH were the same in those
exposed to the risk factor and those who were not exposed. The Chi-square analysis was used
to determine the degree of association between risk factors and developing PPH. Logistic

regression analysis was used to identify risk factors associated with development of PPH.

3.7 Validity



Case control study designs are prone to bias and in order to ensure validity and reliability of
this study there is a need to eliminate or minimise bias which can occur at any phase of research
(Pannucci & Wilkins, 2010). In order to eliminate measurement bias in this study, data from
cases and controls was collected in the same manner. Selection bias was minimized in this
study by selecting cases and controls from the same population. Information bias resulting from
misclassification of exposure and outcome data was minimized since the midwives who
recorded the data were not aware of this research. Pre-testing the data extrapolation form was
done using a small fraction of the data in order to test the feasibility of the form and identify
any errors that needed correcting and reduce measurement bias. Selecting the best study design,

research methodology and data analysis for this study ensured scientific validity.

3.8 Generalizability

The results from this study can be applied to other district hospitals in Zimbabwe which have
similar characteristics and can be used for decision making and targeted interventions on pre-
natal screening services. However, results obtained over a different time period from the one

used in the study may differ and not be generalizable.

3.9 Ethical considerations

Ethical clearance was obtained from the Biomedical Research Ethics Committee BMREC of
the University of Western Cape in South Africa. In Zimbabwe, ethical clearance was obtained
from the Medical Research Council of Zimbabwe. Letters of permission were sent to the
Director of the National Institute of Health Research in the Ministry of Health and Child Care,
Zimbabwe and the District Medical Officer for Beitbridge District Hospital. Data collection
was only conducted once all clearances and permissions had been obtained. Since the study

made use of secondary data informed consent was not sought from the study participants, no



names or identifying data were used, and each participant was assigned a number. Extrapolated
data files were password-protected and stored on a secure password-protected laptop and will

be destroyed after five years.



CHAPTER 4: RESULTS

4.1 Introduction

In this chapter the results of the study will be reported. It will include sections outlining the
realization of the sample and the description of the baseline socio-demographic characteristics
and the baseline risk factor characteristics of the women in the study. It will also include the
bivariate analysis of PPH and the risk factors. The final section will include a description of

the multiple variable logistic regression for PPH.

4.2 Baseline socio-demographic characteristics

The demographic characteristics analysed were age, marital status, education level and
employment status. They are presented in table 4.1 below. Although there were no meaningful
differences in demographic characteristics between cases and controls, education levels were

higher in controls compared to cases.

Table 4.1: Demographic characteristics of cases and controls

Characteristics Cases (%0) Controls (%) p-value
n=16 n=47

Age group

<18 2 (12.5) 5 (10.6)

18-25 6 (38.0) 15 (32.0)

26-39 8 (50.0) 25 (53.2)

>39 0 (0) 2 (4.2

Marital status

Single 6 (37.5) 16 (34.0) .802

Married 10 (62.5) 31 (66.0)

Employment status

Employed 5 (31.3) 15 (32.0) 961

Not employed 11 (68.7) 32 (68.0)

Education level




Primary 1 (6.3) 2 (4.2)
Secondary 11 (68.7) 16 (34.0)
High School 3 (18.7) 14 (29.8)
College 1 (6.3 12 (25.6)
University 0 3 (6.4)
4.2.1 Age

The average age of the study participants was 26 years with a range of 26 ranging from a
minimum of 14 years to a maximum of 40 years. The mode for the study participants was 27
years which consisted of 11% of the study participants. The age range for cases was 16 years

to 39 years, while for controls the range was 14 years to 40 years.

4.2.2 Marital status

The categories for marital status were married and single. Of the 63 women in the study group
41 were married (65%), while 22 were single (35%). There was a similar proportion of married
and single women amongst cases and controls. For the cases, 37.5% were single and 62.5%

were married, while for the controls, 34% were single and 66% were married.

4.2.3 Employment

There was a small difference in the employment status of cases and controls. For the cases,
31.3% were employed and 68.7% were not employed, while for the controls, 32% were
employed while 68% were not employed. No statistical significance was found between the
cases and controls (p>0.05). Both cases and controls had more unemployed participants than

employed participants.

4.2.4 Education
The study sample did not have any participants who had not received any education. For the
cases, the highest number of participants had secondary level education (68.7%), followed by

high school level (18.7%), while both primary and college levels had 6.3%. None of the cases



in the study sample had university level education. For the controls, the highest number of
participants had secondary level education, followed by high school level (29.8%), college
level (25.6%), university level (6.4%) and primary level (4.2%). There were more controls than
cases for all of the categories for education level, however, these differences were not of any

statistical significance.

4.3 Risk factor characteristics

An analysis of the risk factor characteristics parity, multiple pregnancy, previous abortion,

anaemia, pregnancy induced hypertension, pre-existing hypertension and previous history of

PPH was conducted. The risk factor characteristics for the cases and controls in the study

sample are presented in Table 4.2 below.

Table 4.2: Risk factor characteristics of cases and controls

Bivariate | p-value

Cases (%) Controls (%) Crude OR
N=16 N=47 [C1 95%]

Parity Primigravid 5 (31.3) 12 (25.5)| 1.33 [0.38- .656
Multigravid 11 (68.7) 35 (74.5) 4.60]

Multiple Present 2 (12.5) 0 (0.0)| 4.36 [2.75- 014
pregnancy Absent 14 (87.5) 47 (100.0) 6.90]

Previous Present 2 (12.5) 4 (8.5)| 1.54 [0.25- .639
abortion Absent 14 (87.5) 43 (91.5) 9.30]

Anaemia Present 3(18.8) 1(2.1) 10.62 .019
Absent 13 (81.2) 46 (97.9) [1.02-
110.80]

Pregnancy Present 2 (12.5) 4 (8.5)| 1.54 [0.25- .639
induced Absent 14 (87.5) 43 (91.5) 9.30]

hypertension




Pre-existing |Present 0 (0.0 1(2.1)| 1.35[1.16- .556
hypertension | Absent 16 (100.0) 46 (97.9) 1.56]
Previous Present 3(18.8) 1(2.1) 10.62 .019
post-partum | Absent 13 (81.2) 46 (97.9) [1.02-
haemorrhage 110.80]

The results from the analysis did not reveal any statistical significance association between
developing PPH after delivery and the risk factors parity, previous abortion, pre-existing
hypertension and pregnancy induced hypertension.

There was statistical significance association between women who developed PPH and having
a multiple pregnancy (p=0.014). The OR of 4.357 indicates a greater risk of exposure for
controls compared to cases. The magnitude of the OR indicates a strong association between
multiple pregnancy and developing PPH after delivery. There was statistical significance
association between women who developed PPH and having anaemia (p=0.019). The OR of
10.615 indicates a greater risk of exposure for controls compared to cases. The magnitude of
the OR indicates a strong association between anaemia and developing PPH after delivery.
There was statistical significance association between women who developed PPH and having
a previous history of PPH (p=0.019). The OR of 10.615 indicates a greater risk of exposure for
controls compared to cases. The magnitude of the OR indicates a strong association between a

previous history of PPH and developing PPH after delivery.




CHAPTER 5: DISCUSSION

5.1 Main findings

In this study, pregnant women with anaemia or multiple pregnancy or a previous history of
PPH were found to be at highest risk of developing PPH after delivery. Post-partum
haemorrhage is a complication that can develop after a woman gives birth, and if not managed
correctly and efficiently, it can lead to hypovolemic shock and death. There have been
numerous studies conducted on PPH worldwide, however, very few studies have been
conducted in Zimbabwe and no studies on PPH have been conducted in Beitbridge District.
The incidence of PPH found in this study was 1.5% during the study period which is similar to
a study conducted at Mpilo Central Hospital, Bulawayo Zimbabwe from 1 January 2016 to

June 2016 where the incidence of PPH was 1.6% (Ngwenya, 2016).

5.2 Socio-demographic characteristics

The study included analysis of the socio-demographic characteristics age, marital status,
employment status and education level. The average age of the study participants was 26 years
and the ages ranged from 14 years to 40 years. The ages for cases and controls ranged from
16 years to 39 years, and 14 years to 40 years respectively. The majority of the cases and
controls were in the age range 26 years to 39 years. Similar age ranges have been reported in
other studies on PPH and this age range corresponds to the reproductive age for women. In a
study conducted in Cameroon, the majority of the study participants were found to be in the 19
years to 35 years age range (Nana et al., 2021), while the study by Ononge et al., (2016b) in
Uganda reported most of the participants in the age range 20 years to 34 years. Similarly, in a
study by Bazirete et al., (2022) conducted in Rwanda, the authors found that age was not a risk

factor for developing PPH.



The majority of the study participants (65%) were married while 35% were single. Marital
status was not associated with developing PPH in this study and similar studies such as the
study by Ononge et al., (2016a) conducted in Uganda where marital status was not identified
as a risk factor for developing PPH. In a study conducted in Ethiopia, 98.4% of the study
participants were married and the remainder were single (Degno et al., 2022), and though their

study had more married participants compared to this study.

Zimbabwe had an unemployment rate of 11% in 2015 (Index Mundi, 2021b) and a female
unemployment rate of 5.2% in the same year which went up to 5.9% in 2020 (Trading
Economics, 2022). 32% of the study participants were employed while 68% were not
employed. 31% of the cases were not employed and 32% of the controls were not employed.
The study setting is in an area which has a transient population and most of the inhabitants are
not formally employed. The response to employment status is subjective as one may view
themselves as employed as a cross border trader, while others may not view this as employment

it is not a formal form of employment.

In 2015 the female literacy rate for Zimbabwe was 84.6% (Index Mundi, 2021a). The education
system in Zimbabwe consists of primary, secondary, high school, vocational and tertiary
education levels (Scholaro, 2021). The study participants consisted of 5% women with primary
education, 43% with secondary education, 26% with high school education, 21% with college
education and 5% with university level education. In both cases and controls, the most common

level of education was secondary level.

5.3 Risk factor characteristics
The study included the analysis of parity, multiple pregnancy, previous abortion, anaemia,
pregnancy induced hypertension, pre-existing hypertension and a history of previous PPH as

the risk factors for developing PPH.



The most common parity for both cases and controls was having between 2 and 4 children.
This is consistent with the fertility rate for Zimbabwe which was 3.6 births per woman in 2018
and 3.5 births per woman in 2019 (Macrotrends, 2020). Parity was not found to be significantly
associated with developing PPH in this study and this is similar to findings in a study conducted
by (Firmin et al., 2019) in French Guiana. In a study conducted in Suriname, the majority of
the study participants had between 1 and 4 children, and in this study parity was not found to
be associated with developing PPH after delivery. However, findings from studies conducted
in Norway (Lill Trine Nyflgt et al., 2017) and China (Liu et al., 2021) suggest that PPH is more
likely in primiparous and multiparous women respectively. The variations of findings between
studies conducted in LMIC and those conducted in HIC suggests that parity may be a risk factor
in more developed countries than in developing countries. There is no consensus on whether
parity is a risk factor for developing PPH as evidenced by the varying degree of findings in

numerous studies.

Having a multiple pregnancy increases the risk of complications in pregnancy. In a study
conducted in Ethiopia, Degno et al., (2022) revealed women with a multiple pregnancy to be 5
times more likely to have adverse birth outcomes than women with singleton pregnancies
(AOR=4.74, p=0.0006). According to CHOP, (2021a), the placenta in a twin pregnancy
occupies a larger area compared to a singleton pregnancy and this increases the risk of bleeding
after delivery. In a multiple pregnancy, the uterus is over-distended which may result in uterine
atony after delivery which is the most common cause of PPH, and the uterus may contract after
delivery of the first twin thus separating the placenta resulting in bleeding for a longer period
during the delivery of the second twin (MSD, 2022). From the 63 participants in this study 2
had a multiple pregnancy and in both cases the participants developed PPH after delivery. This

study revealed a significant association between multiple pregnancy and PPH, women with a



multiple pregnancy were found to be 4.36 times more likely to develop PPH after delivery than
women without a multiple pregnancy (p=0.014). Similar findings have been reported in
literature, Nana et al., (2021) reported an OR of 9.21 (p=0.035). In a study conducted in
Suriname, Kodan et al., (2020) identified having a multiple pregnancy as a risk factor for
developing PPH. It is clear from the findings obtained from various studies that having a

multiple pregnancy increases the risk for developing PPH after delivery.

From the results of this study, 12.5% of the cases had a history of a previous abortion while in
the controls the prevalence was 8.9%. In this study, having a previous history of abortion was
not found to be associated with developing PPH. However, the majority of literature is contrary
to these findings. Nana et al., (2021) and Pubu et al., (2021) found a significant association
between a history of a previous abortion and developing PPH. Halle-Ekane et al., (2015) found
that a history of previous abortion resulted in an increased likelihood of developing PPH of
3.18 in a study conducted in Cameroon. The term abortion and miscarriage may be used
interchangeably in literature and they both mean a pregnancy that is that is not carried to term
and results in a non-viable foetus. In layman’s language the term abortion means intentionally
terminating a pregnancy. It would be problematic for a woman to admit to having a previous
abortion in Zimbabwe because abortion is illegal and is only permitted under limited legal
circumstances. Therefore, the findings in this study on this particular variable may correspond
to the non-acceptance of the word abortion, resulting in reluctance to give the proper

information.

Anaemia is a condition in which there is a condition in which there is a lower than normal
concentration of red blood cells or haemoglobin, and it estimated that 33% of all women of
reproductive age have anaemia (WHO, 2022b). The prevalence of anaemia in pregnant women
in Zimbabwe was 31.8% in 2018 and 31.7% in 2019 (WHO, 2022d). In this study, anaemia

was found to be significantly associated with developing PPH with an OR of 10.62 (p=0.019).



This finding corresponds to other studies conducted where anaemia was identified as a
significant risk factor for developing PPH. In the study by Lill Trine Nyflet et al., (2017), the
authors identified anaemia as a strong independent risk factor for developing PPH (AOR=4.27,
p<0.001), and similar findings were made by Ononge et al., (2016b) and Liu et al., (2021).
There also exists contradictory findings on the association of anaemia with developing PPH
after delivery. In a study conducted in Tibet, Pubu et al., (2021) found no significant association
between having anaemia and developing PPH (OR 0.52, p=0.471), and similarly, Varghese et
al., (2021) conducted a study in Bahrain and the results showed no link between anaemia and
developing PPH. The prevalence of anaemia in pregnancy is higher in developing countries
such as Togo (53%), Uganda (38%) and Tanzania (48%), while in developed countries it is
lower (USA 11%, Norway 16%, Netherlands 17%) (WHO, 2022d). Since anaemia in
pregnancy is more prevalent in LMICs than in HICs, it is justified that findings in studies
conducted in LMIC would show and association between anaemia and PPH, while in HICs

where it is less prevalent, studies conducted there would have contrary findings.

According to CDC, (2022), having hypertension in pregnancy puts the mother and the foetus
at risk. There are some studies which demonstrated a significant association between pregnancy
induced hypertension and developing PPH. Ford et al., (2015) conducted a study in New South
Wales, Australia and the results revealed that women with pregnancy induced hypertension
had a high risk of developing PPH. The results from a meta-analysis conducted by Durmaz &
Komurcu, (2018) revealed that there was a relationship between pregnancy induced
hypertension and developing PPH. However, having pregnancy induced hypertension was not
associated with developing PPH in this study. A similar finding was made by Varghese et al.,
(2021) in a study conducted in Bahrain, and by Thepampan et al., (2021) in a study conducted

in a Thai and Myanmar border community.



Having a history of previous PPH was significantly associated with developing PPH in this
study with an OR of 10.615 (p=0.019) which means that in this study women with a previous
history of PPH were 10 times as likely to develop PPH after delivery as women without a
history of PPH. From the results, 3 (75%) of the women who developed PPH in this study, had
a history of previous PPH. A significant association between a previous history of PPH and
developing PPH was reported in the study conducted in the Thai and Myanmar border
community where women with a previous history of PPH were 22.77 times as likely to develop
PPH and women without a history of previous PPH (Thepampan et al., 2021). Ford et al.,
(2015) reported that PPH in the currently pregnancy was a more likely outcome if the woman
had a previous history of PPH. In the study by Lill Trine Nyflgt et al., (2017) the authors
reported that PPH was more likely in women with a previous history of PPH (OR 6.42,
p<0.001) which means that women in the study population with a previous history of PPH were

6 times more likely to develop PPH than women without a history of PPH.

5.5 Strengths and limitations

This study is the basis for reference as it is the 1% study of PPH to be conducted in Beitbridge
District. However, there were some limitations. Assessing the risk factors in retrospect is a
limitation as some cases may have been misclassified. Retrospective case-control studies are
associated with selection bias, measurement bias and confounding. Measurement bias may
occur since the diagnosis of PPH was based on the estimation of blood loss rather than
measured blood loss resulting in observer variations. Collecting data from maternity registers
may introduce selection bias and the results may not be generalizable to the population.
Confounding may occur from other risk factors that are not measured in the study. The small
sample size resulted in some comparisons containing small numbers. The sample was based on

a prevalence of 2%, however, the results of the study revealed a prevalence of 1.5% which



reduced the power to detect some associations. The confidence intervals for the odds ratios are
broad and this may signify inadequate sample size. Only a few variables were investigated in
this study, however, there are many other risk factors such as body mass index and caesarean
delivery which are usually documented in the maternity case note/record that can be

investigated.



6. CONCLUSION AND RECOMMENDATIONS
In this chapter conclusions are drawn based on the discussion and the results of this study and

some recommendations for research and interventions are made.

6.1 Conclusion

The analysis of the risk factors for PPH showed that having anaemia, a multiple pregnancy or
a previous history of PPH are significant risk factors for a woman to develop PPH after
delivery. Most of the women with a multiple pregnancy in this study developed PPH after
delivery. Additionally, a significant proportion of the women with anaemia developed PPH
after delivery. Furthermore, most of the women with a previous history of PPH developed PPH
after delivery. Despite the findings obtained from this study being similar to studies conducted
in other countries, they are specific for this particular settings and therefore any response or

intervention plans must be relevant to this particular setting.

6.2 Recommendations
The findings from this studies highlight areas where improvement can be made and strategic
interventions may be implemented to reduce the outcome of PPH in Beitbridge District,

Zimbabwe.

6.2.1 Health worker competency

Active management of the third stage of labour (AMTSL) is the most effective strategy to
prevent PPH, and as such, all health workers working at health facilities which provide
maternity services must receive adequate training in AMTSL with refresher courses according

to changes in policies and guidelines.



6.2.2 Health facility staffing
All health facilities providing maternity services must be adequately staffed with competent

health workers who are able to recognise that a pregnant woman is at risk.

6.2.3 ldentification of risk factors

Since having anaemia, a multiple pregnancy and a previous history of PPH have been identified
as significant risk factors for developing PPH after pregnancy, pregnant women who are
identified as having these risk factors must be referred for secondary care where their
pregnancy can be carefully monitored and may be referred for specialist management if deemed

necessary.

6.2.4 Additional research

Since PPH is a prevalent outcome and the leading cause of maternal deaths in Zimbabwe, more
research should be done on this topic in various settings in order to come up with national
policies and interventions that are effective in reducing the prevalence of PPH and maternal
deaths in Zimbabwe. Data collection for these studies should be prospectively to ensure that
the data collected is complete and accurate as this study revealed that data collected

retrospectively may be incomplete and not accurate.
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Appendix 5: Data extrapolation tool

http://etd.uwc.ac.za/

Participant number L]
Sectionl:  Demographic variable data (tick ¥ appropriate box)

Age (fll i) ]

Marital status single ] married [ ]
divorced

Education none ] primary [ ]
secondary || high school [ ]
college 1] university [ ]

Emplayment enployed || not employed [ ]

Section 2: Risk factor variable data (tick ¥ appropriate box)

Parity PO ] P1 ]
P24 ] ~P5 ]

Anzeaia present 1] absent ]

PIH present || absent ]

Hypertension present || absent ]

Maulfiple pregnancy present 1] absent ]

Previous abortion yes ] no ]

Previous PPH yes ] no ]

Section 3: Outcome variable data (tick V appropriate box)
PPH yez ] no ]
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