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ABSTRACT

Background: Both maternal mortality and poor perinatal outcomes (mainly; low birth weight, stillbirth and
perinatal mortality) are health as well as obstetrics indicators. Thus, there is an urgent need to investigate
epidemiology of maternal mortality and poor perinatal outcomes in the different regions of Sudan.

Objectives: To investigate the epidemiology of maternal mortality and poor perinatal outcomes in the
different regions of Sudan.

Methods: Various cross- sectional, case -control, and Cohort studies were conducted during the last 7 years.

Results: Maternal mortality was ranged 442 (146/33034)-640 (63/9841) / 100000 birth in the different
regions of Sudan, most of these were due to communicable diseases. Low birth weight was reported in
15.3% (80/524), 12.5% (260/2076), 12.6% (97/1224), 14.9% (64/430) 12.6% in New Halfa, Khartoum,
Medani and Elfashir, respectively. Anaemia was risk factors for low birth weight in Elfashir and in Medani;
it was risk factor for fetal anaemia in New Halfa and risk factor for stillbirth in Kassala. There were 21
(206/9841), 29 (981/34015), 35(46/1293)/ 1000 stillbirths and 33(44/1342)/1000 in Elfashir, Medani,
Khartoum respectively and Kassala, respectively. There was 9.2% (46/500) perinatal death in New Halfa.

Conclusion: More effort should be paid to reduce the high maternal and perinatal mortality. More care
should be toward nutrition, malaria prevention and other communicable diseases.
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INTRODUCTION

Each year more than 500 000 women die during pregnancy or childbirth [1] and more than four
million babies die in the first 28 days of life, accounting for 38% of mortality in children aged less
than five worldwide [2, 3]. The reduction of maternal deaths is a high priority for the international
community, especially in view of the increased attention on the Millennium Development Goals
[4]. Effective services to improve overall maternal health need targeted health and social policies
and valid epidemiological data.

Low birth weight (LBW) is an important indicator of obstetric care and health status. It continues
to remain a major public health problem worldwide especially in the developing countries. Low
birth weight is an important determinant of child-hood morbidity, associated with death during
infancy [5, 6]. Reducing the incidence of LBW neonates by at least one third between 2000 and
2010 is one of the major goals of the United Nations resolution “A World Fit for Children” and is
an important contribution toward Millennium Development Goal (MDG) 4 of reducing child
mortality by two thirds by 2015 [7]. It is estimated that annually four million infants die during the
first month of life worldwide, the vast majority of these deaths occur in poor countries [8]. One of
the Millennium Development Goals is to reduce the number of childhood deaths under the age of
five years by two thirds by 2015 [7]. If this Goal is to be achieved, a substantial reduction in early
neonatal deaths will be required. The first steps in improving early neonatal survival are to
document rate of these deaths and to identify their causes. Addressing newborn health in rural parts
of Africa offers particular challenges because of the inadequate public health infrastructure and
lack of basic data such as LBW, and perinatal deaths.

Epidemiology of maternal mortality and poor perinatal outcomes is important for deciding the
control strategies. Thus, studies investigating these parameters are vital and may be of great
interest, so as to provide health planners and caregivers with fundamental guidelines for the
implementation of preventive measures. Therefore, the aim of this work was to determine the
epidemiology of maternal mortality and poor perinatal outcomes in different region of Sudan. As
these studies were published before in various papers, it might be of great interest and of high value
to summarize the main findings in one paper.

METHODS

During the last seven years various cross- sectional, case —control and cohort studies were
conducted to investigate epidemiology of malaria and anaemia among pregnant women and to
investigate the effect of malaria and anaemia on maternal and perinatal outcomes in the different
region of Sudan, figure 1. These

studies have been designed to fit the desired objectives (cross sectional studies for prevalence and
risk factors) as applicable and the details of these studies were mentioned individually in each case
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and published before with referred references [9-19]. Likewise different statistical methods were
used to analyze the data as applicable.

A maternal death was defined as the death of a woman while pregnant or within 42 days of
termination of pregnancy, irrespective of the duration and site of the pregnancy, from any cause
related to or aggravated by the pregnancy or its management. LBW was defined as birth weight <
2500 gm. stillbirths, defined as the delivery of a neonate after 28 weeks of gestation with no signs
of life. Stillbirths were categorized as fresh (normal in appearance and with intact skin) or
macerated (skin not intact), which implies that death occurred more than 24 hours before delivery.
The stillbirth rate was calculated as the number of stillbirths per 1000 births in the time period of
the study. Perinatal mortality was defined as death from 28-week gestational age (in-utero or
outside) till 7 days after birth.

RESULTS

Maternal mortality was ranged 442 (146/33034)-640 (63/9841) / 100000 birth in the different
regions of Sudan, most of these were due to hemorrhage, hypertension and various communicable
diseases, tablel..

Low birth weight was reported in 15.3% (80/524), 12.5% (260/2076), 12.6% (97/1224), 14.9%
(64/430) 12.6% in New Halfa, Khartoum, Medani and Elfashir, respectively. Anaemia was risk
factors for low birth weight in Elfashir and in Medani; it was risk factor for fetal anaemia in New
Halfa and risk factor for stillbirth in Kassala, table 2.

In Khartoum hospital, the stillbirth rate was 35.5 per 1000 births (fresh and macerated stillbirth
were equal), the early neonatal death rate was 15.4 per 1000 live births, giving a perinatal mortality
rate was 51 per 1000 births. In Omdurman maternity hospital the stillbirth rate was 22 per 1000
deliveries. Likewise, over half (n=54.6, 52.4%) of these stillbirths were macerated stillbirths. In
Wad Medani hospital the stillbirth rate was 29/1000 births; the majority of which (21/1000) 72.4%
were macerated stillbirths. In Kassla hospital there were 33(44/1342) stillbirth; 33 per 1000. In
Elfashir hospital the stillbirth rate was 21 per 1000 births and early neonatal mortality rate was 9.0
per 1000 live births and perinatal mortality rate 30 per 1000 births, table 3.

Table 1: Epidemiology of maternal mortality Sudan

Region Prevalence Causes Reference
Kassala 644 (132/20485) | Lack of antenatal care, septicemia, Alietal, [9]
hypertension, haemorrhage.

Medani 442 (146/33034) | Septicemia, haemorrhage Elhassan et al.,
hypertension, malaria, anaemia. [10]
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Elfashir 640 (63/9841) Septicemia, haemorrhage Haggaz et al.,
hypertension, malaria, anaemia. [11]

Table 2: Epidemiology of low birth weight in Sudan

Region Prevalence Risk factor/causes Reference

New Halfa | 15.3% (80/524) Low body mass index Adam et al., [12]
Khartoum 12.5% (260/2076) Lack of antenatal care Hassan et al., [13]
Khartoum Not applicable Short interpregnancy interval Adam et al., [ 14]
Medani 12.6% (97/1224) Anaemia Elhassan et al., [15]
Elfashir 14.9% (64/430) Anaemia Haggaz et al., [16]

Table 3: Epidemiology of stillbirth Sudan

Region Prevalence Risk factor/causes Reference

Kassala 33(44/1342) Anaemia Alietal., [17]

Medani 29 (981/34015) | Not applicable Elhassan et al., [10]

Khartoum | 35(46/1293) Lack of antenatal care Hassan et al., [13]

Omdurrman | 22(103/4760) Malaria Bader et al., [18]

Elfashir 21 (206/9841) Regardless to age Haggaz et al., [19]
DISCUSSION

The main findings of the current study were the high rates of maternal mortality and poor perinatal
outcomes all over the investigated regions including the capital Khartoum. Almost similar causes
were behind this high maternal mortality, where septicemia, haemorrhage, hypertension, malaria
and anaemia were the identified causes. Because of surveys nature and the vast majority of these
studies were noncontrolled ones, we failed to show predictors and risk factors for maternal
mortality and causes were the main findings. However, the only exception of this is the Kassala
where controls were investigated too. Thus, lack of antenatal care and lack of the education were
the risk factors for maternal mortality in

Kassala
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hospital [9]. Interestingly malaria and its related anaemia were beyond these high rates of maternal

and perinatal mortality. Furthermore malaria and anaemia were observed as predictors for poor
perinatal outcomes e.g. anaemia was reported as risk factor for fetal anaemia and low birth weight
deliveries. Other communicable diseases were reported to have poor maternal and perinatal
outcomes in most regions of Sudan e.g. viral hepatitis in Khartoum, visceral leishmaniasis (kala-
azar) in the eastern Sudan and recently dengue in PortSudan [20-22]. Human immunodeficiency
virus (AIDs) infection has become more prevalent and must now be considered as a possible
etiologic factor for maternal and perinatal mortalities and it has to be considered among the causes
of poor maternal and perinatal outcomes in Sub-Saharan Africa [23]. Previously, we have shown
that pregnant women in central Sudan had low HIV prevalence and they were poor uptakes for
HIV testing and counseling [24, 25].This point- the poor uptake for HIV testing and counseling
among pregnant women- could explain the scarcity of the data concerning HIV in Sudan.
Sociodemographic factors like lack of education and antenatal care were reported to be
intermingled with communicable diseases and poor maternal and perinatal outcomes e.g. lack of
education and antenatal care were risk factor for poor perinatal outcomes in Khartoum and
predictors for maternal mortality in Kassala [9, 13]. Interestingly, although malaria has big burden
among pregnant Sudanese women regardless of their age and parity [26, 27], we failed to document
a significant association between malaria and LBW. This point need to be investigated further
perhaps using larger sample sizes study and PCR as diagnostic tool. Yet the author reported severe
malaria and maternal mortality in New Halfa [28].

It is worth to be mentioned that, other non —communicable diseases and obstetrics emergencies
were observed to have their impact on maternal mortality and poor perinatal outcomes e.g.
eclampsia in Gadarif hospital, obstructed labour in Kassala hospital and preterm delivery in
Oumdurman hospital [2931]. However, all of these were hospital based studies, which might not
present what was going on in the community.

Preventable causes highlighted the picture of maternal mortality and may be a tragedy to find
septicemia among the causes of maternal mortality in Sudan. Thus, at the current tempo it is
unlikely that the Millennium Development Goal related improving maternal and perinatal health
will be achieved in this region by the year 2015.

In Summary, there was high prevalence of anaemia and malaria in these different regions of Sudan.
Preventive measures should be employed urgently in order to reduce the communicable diseases
and their impact on maternal and perinatal outcomes.
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