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Abstract

Background: Compared to industrialized nations where maternal health indicators are good, the maternal mortality rate is still
high in low- and middle-income countries. Due to their importance in helping Nigeria and other low- and middle-income nations
plan better maternity care delivery, factors that contribute to it could be addressed through routine audits and inquiries.

Objectives: To determine the causes and features of maternal deaths, the present maternal mortality ratio, and the evolution of
maternal mortality over the research period.

Methods: The study is a retrospective analysis of all maternal deaths that occurred between January 1, 2013, and December
31, 2017, at Nnamdi Azikiwe University Teaching Hospital (NAUTH), Nnewi, Nigeria. Maternal mortality ratio, risk variables, and
causes of maternal death were the outcome measures. Data were gathered from the prenatal, maternity, labour, and delivery wards
as well as the medical records department. The statistical analysis was conducted using the statistical package for social sciences
(SPSS) version 26.0.

Results: Over the course of the study’s five years, a total of 6,930 deliveries were documented. Of those, 92 maternal deaths
were also reported, amounting to a maternal mortality ratio (MMR) of 1328 per 100,000 live births. Patients with and without
appointments were included in the study. Of all the maternal dealths, 88 were unbooked and this constitutes 95.8% of all maternal
deaths. The study found that most of the scheduled patients who had maternal deaths were those who were irregular with their
prenatal appointments and prescriptions, which prevented early detection of their disorders. The main causes of these deaths
were poverty, primigravidity, primparity, grandmultiparity, delivery from traditional delivery attendants, maternity homes, and
substandard private hospitals. Urban residents were responsible for 62% of parturient deaths compared to rural residents, which
was explained by the concentration of poor-quality private hospitals and maternity homes in urban areas. Petty traders and unskilled
labourers also had high rates of maternal mortality, demonstrating the importance of poverty in the cause of maternal mortality.
Preeclampsia/eclampsia (24.2%), obstetric haemorrhage-antepartum and postpartum (23.1%), puerperal infection (13.3%), and
uterine rupture (21.3%) were the most frequent causes of maternal death throughout the study period.
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developmental goals with regard to maternal health.

Introduction

No matter the length or location of the pregnancy, maternal
mortality is defined as the death of a woman while she is pregnant
or within 42 days of the pregnancy’s termination from any cause
associated with or aggravated by the pregnancy itself or its
management, but not from accidental or incidental causes [1-
3]. Pregnancy is a journey filled with high hopes. The expectant
mother, her close family, and friends eagerly anticipate the birth
of a new kid, and when this does not occur, the people feel bad.
Maternal mortality is uncommon in rich nations where there
are sufficient people and material resources to save a pregnant
woman. In contrast, pregnancy is still seen as a dangerous journey
in low- and middle-income nations where unnecessary fatalities
still happen. The effects of maternal death extend well beyond the
immediate family and community. One of society’s most devastating
catastrophes has occurred. Obstetrics practice in underdeveloped
nations continues to be tainted by the tragedy of maternal mortality
[2]. Maternal mortality rates are higher in underdeveloped nations
than in developed ones, according to health statistics compiled
by the World Health Organization, WHO, where the latter was
determined to have contributed only 1% to maternal mortality.
Contrarily, low and middle-income-country women of reproductive
age, who make up 75% of all women of reproductive age globally,
also account for 99% of all maternal deaths3. The Safe Motherhood
Initiatives, which were introduced in Kenya in 1987, as well as
the Millennium Development Goals (MDGs) and Sustainable
Development Goals (SDGs) of the United Nations (2000 and 2015,
respectively), were all intended to reduce maternal mortality.
Despite their introduction, however, maternal deaths
persisted in alarming numbers, particularly in Sub-Saharan Africa
(SSA) [4,5]. According to research, the probability of a woman
dying during pregnancy is 1 in 13 in Sub-Saharan Africa, compared
to 1 in 4055 in some wealthy nations [2]. Measures to lower
maternal mortality include those that are part of the Millennium
Development Goals 3, and 5. It holds that if the lofty goals of the
Safe Motherhood Initiative and the Millennium Development Goals
are implemented, there will be a significant decrease in maternal
deaths, but the situation has not changed because maternal deaths
have continued to rise in Sub-Saharan Africa and other parts of the
world [5]. In reality, due to the fact that some maternal deaths in
developing nations go unreported or are underreported, maternal
mortality has been called a myriad of quiet tragedies [6]. The

have
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Conclusion: The hospital has high MMR indices. High rates of maternal death in Nigeria have consistently been an embarrassment
to the obstetrics profession. This is due to the ongoing inability to put into practice the safe motherhood initiatives tried-and-
true strategies, which will guarantee the delivery of emergency obstetric care and the accomplishment of the global millennium

World Health Organization estimates that 830 women die each
day from pregnancy- and childbirth-related avoidable causes [7].
Nigeria, although having less than 1% of the world’s population,
has a disproportionately high maternal mortality rate. Nigeria was
responsible for 1 in 5 and 1 in 4 of all maternal deaths worldwide
and in the region, respectively, in 2015 [8]. In reality, 135 Nigerian
women lose their lives during childbirth every day; if nothing
drastic is done, one will die every 10 minutes [9]. The majority
of maternal death rates reported in Nigeria are based on hospital
data, and they range from 460 to 2200, with an average of 1100 per
100,000 live births. The high prevalence of gender inequality and
the under-empowerment of women of reproductive age in Nigeria,
as in the majority of low and middle-income countries, have been
cited as the causes of maternal mortality [10,11]. It is allegedly a
problem that is not well acknowledged. In light of the foregoing,
obstetricians must continually assess their efforts to combat the
epidemic of maternal mortality, determine whether those efforts
have been fruitful, and remind themselves of the importance of
bringing this tragedy to the forefront of public discourse in order
to draw attention to the tragedy’s neglect. Therefore, the purpose
of this study is to ascertain the Maternal Mortality Ratio (MMR),
the reasons for maternal deaths, their trends, and their features in
NAUTH, Nnewi.

Materials and Methods
Study Design and Setting

All maternal deaths that happened at NAUTH over a five-
year period, from January 1, 2013, to December 31, 2017, were
the subject of this retrospective analysis. The teaching hospital
of Nnamdi Azikiwe University is situated in Nnewi. One of the
commercial hubs of the state of Anambra is Nnewi town. The
Chukwuemeka Odomegwu Ojukwu University Teaching Hospital
(COOUTH), Awka, is the other of the two referral tertiary facilities
in Anambra state. Offering undergraduate and graduate study in a
variety of medical specialties, including obstetrics and gynaecology,
is the Nnamdi Azikiwe University Teaching Hospital. It acts as a
referral hospital for the region’s states, including Delta, Imo, Enugu,
and Abia.

Study Population and Data Collection

Data were gathered from the registers of all hospital
departments that cared for expectant mothers, including the
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intensive care units, labour ward, theater, ante-natal, postnatal, and
gynecology ward. The information on every patient who received
care throughout the review period was carefully retrieved from
their case records. The data taken from this record comprised the
number of maternal deaths, the booking status, the patient’s age,
parity, marital status, occupation, educational attainment, the
length of hospital stay before to death, the referral centers, and the
causes of death.

Outcome Measures

The outcome measures were maternal mortality ratio, risk
factors and causes of maternal mortality.

Study Analysis

The data collected were analyzed using Statistical Package for
Social Sciences (SPSS) version 26.0. The results were represented
in a simple frequency table and percentages.

Ethics Approval

The present study was approved by the hospital’s ethics
Committee (No.0156/10/2022).

Results

There were 6930 live births registered overall throughout
the study period between 1 January 2013 and 31 December
2017, and 92 maternal deaths were also noted. 1328 deaths due

Table 1: Annual Trend of Maternal Mortality, Nnewi.

to maternal causes were recorded for every 100,000 live births.
Maternal mortality varies between 924 per 100,000 and 1576 per
100,000 live births, according to annual analyses. Table 1 shows
the actual Maternal Mortality Ratio (MMR). It demonstrates that
the lowest maternal mortality ratio (924 per 100,000 live births)
and highest MMR (1576 per 100,000 live deliveries), respectively,
were recorded in 2013 and 2014. The age distribution of maternal
fatalities throughout the time period under consideration is
analyzed in Table 2. Women between the ages of 26 and 30 had the
highest percentage (33.6%). The lowest rate of maternal deaths-
3.3%-occurred in the age group under 20. Table 3 shows the effect
of parity on maternal mortality. Women who are para 1 had the
highest maternal mortality of 25.0% compared to women of other
parities. Table 4 demonstrated that, when compared to women who
died from other professions, small traders had the greatest maternal
mortality rate, reaching up to 35.9% during the time. According to
the survey, civil servants experienced the fewest fatalities. Table 5
displays the impact of residency on maternal fatalities and makes
it abundantly evident that urban inhabitants died more frequently
than rural ones. Preeclampsia and eclampsia were the primary
causes of maternal death, and obstetric haemorrhage was the
second-most common cause, according to Table 6. Unsafe abortion,
uterine rupture, sepsis, diabetic keto-acidosis, anaemia, viral
hepatitis, HIV/AIDS, and liver and breast malignancies were other
causes.

Years Numbers Of Deliveries Maternal Deaths Mmr
2013 1190 11 924
2014 1205 19 1576
2015 1233 16 1297
2016 1520 22 1447
2017 1782 24 1346
TOTAL 6930 92 1328

MMR: maternal mortality ratio per 100,000 live births.
Table 2: Age Distribution of Women with Maternal Death.

Age(years) Number of maternal deaths Percentages (%)
(Years less than or equal to 20) 3 3.3
21-25 18 19.6
26-30 31 33.6
31-35 24 26.1
36-40 12 13
>40 4 4.4
Total 92 100

Citation: Charlotte B Oguejiofor, James E Okonkwo, John E James, George U Eleje*, Obinna C Okafor. Trends and Factors Associated with
Maternal Mortality at the Pre-COVID-19 era: A Retrospective Cross-Sectional Study in a University Teaching Hospital in Nnewi, Nigeria.

G

Int Gyn & Women’s Health 5(5)- 2023. IGWHC.MS.ID.000223. DOI: 10.32474/IGWHC.2023.05.000223


https://dx.doi.org/10.32474/IGWHC.2023.05.000223

Int Gyn & Women’s Health

Volume 5 - Issue 2

Copyrights @ George U Eleje

Table 3: Effect of Parity on Maternal Deaths.

Parity Number of maternal deaths Percentages (%)
Primigravidae 19 20.7
Para 1 23 25
Para 2 13 14.1
Para 3 12 13
Para 4 8 8.7
>or equal to para 5 17 18.5
Total 92 100

Table 4: Relationship of Occupation and maternal deaths.

Occupation Number of maternal deaths Percentages (%)
Farmers 13 14.1
Petty traders 33 35.9
Civil servants 9 9.8
Artisans 20 21.7
Students 17 18.5
Total 92 100

Table 5: Effect of place of residence on maternal mortality.

Place of residence

Number of maternal deaths

Percentage (%)

Urban 58 63
Rural 34 37
Total 92 100

Table 6: Leading causes of Maternal Mortality in NAUTH from 2013 to 2017.

Causes of death Number of maternal deaths Percentage (%)
Ruptured uterus 12 13
Haemorrhage 17 18.5
Abortion 6 6.5
Puerperal sepsis 13 14.1
Preeclampsia/eclampsia 20 21.7
Anaemia 3 3.3
HIV/AIDS 5 5.4
Obstructed labour 4 44
Viral hepatitis 3 3.3
Diabetic ketoacidosis 3 3.3
Sickle cell disease 2 2.2
Breast cancer 4 4.3
Total 92 100

Discussions

The maternal mortality ratio varies from location to location,
hospital to hospital, and even over time within a single hospital.

In Nigeria and other nations, particularly in sub-Saharan Africa,

maternal death is a tragedy that is getting worse but is preventable.
Maternal mortalities are typically evaluated sporadically in the

Citation: Charlotte B Oguejiofor, James E Okonkwo, John E James, George U Eleje*, Obinna C Okafor. Trends and Factors Associated with AN
Maternal Mortality at the Pre-COVID-19 era: A Retrospective Cross-Sectional Study in a University Teaching Hospital in Nnewi, Nigeria.

Int Gyn & Women’s Health 5(5)- 2023. IGWHC.MS.ID.000223. DOI: 10.32474/IGWHC.2023.05.000223


https://dx.doi.org/10.32474/IGWHC.2023.05.000223

Int Gyn & Women’s Health

Volume 5 - Issue 2

Copyrights @ George U Eleje

obstetric department to see whether such deaths were avoidable.
With adequate auditing, there is typically improvement with
interventions as a result of this persistent problem in obstetric
practice in impoverished nations. During the five-year period,
there were 1328 maternal deaths for every 100,000 live births. The
study’s maternal mortality rate of 1328 per 100,000 live births is
higher than the rates found in some other low - and middle-income
nations, including Tanzania 556 [12], Uganda 31[13], Zimbabwe
217 [14], Egypt 89 [15], Ethiopia 590 [16], and other states in
Nigeria, including 1098 in Nnewi [6] and 518 in Benin City [17].
This maternal mortality ratio was within the range of the country’s
maternal mortality ratio, which ranges from 460 to 2,200 with an

Table 7: Duration of stay in hospital before dying.

average of 1,100 [18]. It was somewhat higher than the national
average of 814 per 100,000 live births. These variations could be
caused by the varying sociodemographic characteristics of the
expectant mothers as well as the accessibility, use, and acceptance
of emergency obstetrics services by the various populations
under study. The variations could also be a result of the various
populations being investigated. In addition, it was determined that
attendant delays at home before hospital presentation, poverty,
ignorance, and subpar care offered in maternity homes and private
hospitals were to blame for the unacceptable high maternal
mortality percentages (Tables 7-9).

Duration in hospital Number of deaths Percentage (%)
<6 hours 26 28.3
7-12 hours 5 5.4
13-18 hours 8 8.7
19-24 hours 10 10.9
25-48 hours 14 15.2
49 hours-7 days 9 9.8
>7 days 20 21.7
Total 92 100

Table 8: Referral center.

Referral center Number of deaths Percentage (%)
Traditional birth attendant 1 1.1
Maternity home 17 18.5
Primary health care 9 9.8
Private hospital 61 66.3
General hospital 4 4.3
Total 92 100

Table 9: Level of education.

Number of deaths

Percentage (%)

Literate 83 90.2
Illiterate 9 9.8
Total 92 100

The majority of women who had maternal mortality in the
study hospital were young, with those between the ages of 21 and
35 accounting for 82.2%. When women do not receive adequate
antenatal care, maternal mortality often occurs during their most
productive and prime years of life. This was in line with the findings
of Igwegbe et al., who stated that postpartum mortality affected
the majority of women (79.2%) [6] who were in the 31-35 age
range, had 0-1 children (58.4%), and were “unbooked” (85.4%).
This is reportedly because they arrived in lifeless conditions

after trying unconventional remedies for the treatment of severe
labour problems. In low- and middle-income nations, it can be
difficult and stressful to provide emergency obstetric treatment
for unbooked patients because most of the women who arrive at
the hospital are unable to pay for the necessary supplies. These
unbooked ladies represent a high-risk population, according to this.
Due to their poor socioeconomic status, petty traders accounted for
35.9% of all maternal fatalities. According to the survey, a higher
percentage of urban residents died than those who lived in rural
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areas. Preeclampsia/eclampsia is the largest cause of maternal
mortality worldwide, and the same factor was seen in this study
[6]. Preeclampsia and eclampsia are widespread in our society,
reportedly as a result of several unqualified, substandard maternity
homes and certain private hospitals where these women receive
antenatal care but are not adequately examined for preeclampsia
or eclampsia. Obstetric haemorrhage, whether antepartum or
postpartum, is the second most common cause of death in this
study. Obstetric haemorrhage is made worse by the societal stigma
attached to voluntary blood donation. The third most frequent
cause of maternal death in the study was puerperal sepsis. This
might be related to antibiotic misuse, poor quality antibiotic use,
and careless antibiotic use in our environment.

The fourth cause of maternal mortality in this study, ruptured
uterus, was possibly caused by the maternity homes’ and some
private hospitals’ inappropriate administration of oxytocin, even
in women who had previously had caesarean sections. Some of
the study’s findings were consistent with research carried out at
various points in time in the same tertiary hospital. For instance,
research conducted by Igwegbe et al at the study center in 2012
found that sepsis (8.3%) and haemorrhage (18.8%) were the two
most prevalent direct causes of maternal mortality, respectively,
and that pre-eclampsia/eclampsia was the most common indirect
cause of maternal death (25.0%) [6]. Similar to this, research
conducted by Obiechina et al. on the contribution of indirect
obstetric death to maternal mortality in NAUTH, Nnewi revealed
that the increase in maternal mortality is caused by numerous
subpar maternity homes and private hospitals where patients are
mismanaged before they present to teaching hospitals. Emergency
obstetric treatment and the presence of trained delivery attendants
could avert some maternal deaths. The quality of care provided in
private hospitals and the successful training of the midwives who
manage these maternity homes should be reviewed, with a focus on
early detection of high-risk cases and an efficient referral network
to secondary and tertiary clinics. Additionally, municipal and state
governments should set up community-based ambulances, health
posts, and comprehensive health care facilities linked to well-
equipped tertiary clinics for simple referrals. The following are
the limitations of our investigation. First, it was a retrospective
study with unavoidable inherent biases. Second, we were unable
to ascertain whether there were variations between the pre-COVID
and intra-COVID periods. Future research is necessary in light of
the availability of clinical data. Additionally, this study failed to
distinguish between the pre- and post-COVID-19 eras. To quantify
such study gaps, a well-powered retrospective cohort study is
required.

Conclusion

The hospital has high MMR indices. Maternal mortality is a
complicated problem with multiple causes and multiple potential
remedies. Everyone has a responsibility to implement efforts to
reduce maternal mortality. This study suggests that if all hands
are on deck, maternal mortality could be avoided or at the very

least decreased. Obstetricians must be on standby to combat this
under recognized tragedy, especially when the women are admitted
to hospitals, in order to lessen its epidemic. It is necessary to
monitor the operators of maternity homes. The construction of a
referral network and the retraining of midwives will be beneficial.
Obstetricians need to make an effort to get the attention of decision-
makers. Maternal mortality will be reduced, and maternal health
requirements will be better met with ongoing evaluation of efforts
and results. To reverse this awful trend, poverty, ignorance, and
illiteracy must be eradicated. Infrastructure needs to be developed,
and women’s empowerment must become a reality.
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