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INTRODUCTION
Maternal mortality refers to deaths due to complications associated with pregnancy or childbirth. 

It is one of the major public health concerns in developing and under-developed countries with poor 
access to nutrient-rich food, sanitation facilities, medical care, and knowledge related to maternal and 
child care. According to the WHO (2019), 295 000 women died due to the complications associated 
with pregnancy and childbirth in 2017. Almost 94% of these maternal deaths have occurred in regions 
with low resources, and could have been prevented if proper care had been taken. The burden of 
maternal mortality is the greatest in sub-Saharan Africa and South Asia, and these regions accounted 
for approximately 86% (254 000) of the estimated global maternal deaths in 2017 (WHO, 2019).

There are two ways to measure maternal mortality, i.e., by maternal mortality ratio and maternal 
mortality rate. The maternal mortality ratio (MMR) represents the risk associated with each pregnancy 
and it is defined as the number of maternal deaths in a period per 100,000 live births (WHO, 2018). 
The maternal mortality rate relates to the number of maternity-associated deaths to the number of live 
births and the other one, i.e., the maternal mortality rate relates to the number of maternity-associated 
deaths to the number of women of reproductive age (15-49 years). Although these two measures are 
closely related, the maternal mortality rate indicates the risk of dying from maternity-related causes 
and can also be used to denote the relative importance of maternal deaths compared with all deaths 
among women aged 15-49 years, whereas the maternal mortality ratio is an indicator of the obstetric 
risk in a population (Boerma, 1987). The ratio is suitable for the comparison of mortality risks related 
to pregnancy between female populations with different levels of fertility.
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Maternal mortality ratio = Maternal mortality rate / General fertility rate

Here, the general fertility rate (GFR) is the number of live births per 1,000 women aged 15-49 years. 
The pattern or age distribution of fertility affects both the indicators (rate and ratio), i.e., the decline in 
general fertility affects the childbearing capability and childbearing becomes less frequent (i.e., also the 
rate declines). High mortality risks for women are associated with high parity (birth order) and the birth 
of children to the women at their lowest and highest reproductive age (Boerma, 1987). 

The limited access to proper obstetric care as well as proper general healthcare facilities mainly 
during emergencies are the most important contributors to a high rate of maternal mortality in low 
income communities/ countries. Due to these reasons there is a very little reduction in the rate of 
pregnancy-related or postpartum complications (Metwally et al., 2020).  The Millennium Development 
Goals target for achieving a reduction by 75% by 2015 in global maternal mortality ratio has not been 
achieved till date despite several efforts. The global decrease in MMR is by 44%. Moreover, in 2015, 
the MMR was 239 per 100,000 live births in developing countries whereas 12 per 100,000 live births 
in developed countries showing a high amount of disparities prevailing worldwide (Metwally et al., 
2020). Meanwhile, the rate of decline in the Maternal Mortality Rate (MMR) is also not satisfactory 
for the less developed countries as it remains within the limit of 40% to 60% decline in 18 years (from 
2000 to 2017). The presence of inequalities in accessing quality health services and socio-economic gap 
between rich and poor are the major causes of the high rates of maternal deaths in several regions. The 
aim and objective of the present study are to discuss important factors contributing to and associated 
with maternal mortality.

Adolescence and Risk at Childbirth
Each year, around 16 million babies (11% of births) worldwide are born to adolescent girls aged 

between 15 and 19 years. According to WHO (2013), 95% of these births occur in low- and middle-
income countries and in these countries, a leading cause of death among adolescent girls in pregnancy 
and childbirth is pregnancy-related complications. An estimated 21 million adolescent girls in developing 
countries become pregnant and 12 million of them give birth every year (Darroch et al., 2016). 

Although over the past two decades the global adolescent fertility rate has declined by 11.6% there 
are big region-specific differences in rates, e.g., in East Asia, the adolescent fertility rate is 7.1 whereas the 
corresponding rate in Central Africa is 129.5 (Ganchimeg et al., 2014).

Moreover, there are also enormous variations in the same regions such as South-East Asia although 
the overall adolescent fertility rate was 33.6 in 2018 this rate varied from 0.3 in the Democratic People’s 
Republic of Korea to 83 in Bangladesh (Ganchimeg et al., 2014).

Similarly, enormous variations within countries have also been observed (e.g., the total fertility 
rate ranges from 1.8 in Addis Ababa to 7.2 in the Somali region in Ethiopia). These regions also have 
variations in the percentage of women who have begun childbearing in the age group of 15-19 years. 
This variation ranges from 3% in Addis Ababa to 23% in the Afar region in Ethiopia. 

Pregnancy during adolescence has been associated with an increased risk of adverse birth outcomes 
such as preterm birth, obstructed labor, perinatal death, low birth weight (LBW), and maternal deaths 
(Fraser et al., 1995; Conde-Agudelo et al., 2005; WHO, 2007; de Vienne et al., 2009; Chen et al., 2010; 
Ganchimeg et al., 2013; Weng et al., 2014; Althabe et al., 2015). However, other factors such as poor 
socioeconomic conditions and lack of health care influencing the pregnancy and childbirth-related 
complications are still a matter of debate and are controversial (Ekwo and Moawad, 2000; Smith and 
Pell, 2001; Stevens-Simon et al., 2002; Conde-Agudelo et al., 2005; de Vienne et al., 2009; Chen et al., 
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2010; Ganchimeg et al., 2013). 

Moreover, adolescent pregnancy imposes huge physiological as well as psychological burdens 
on girls and it becomes worse when combined with poor dietary intakes and failure to use antenatal 
care properly. Inadequacy in stores of nutrients (eg, iron, folic acid, and essential amino acids) during 
adolescent pregnancy manifest in terms of undernutrition, anaemia and poor reproductive outcomes and 
consequently gives rise to complications. Due to the fact that adolescence is also a part of growing years 
of girls therefore, the implications of deficiency also restricts growth as well as fetopelvic disproportion 
which may cause obstructed labor (OL).

Therefore, not only the biological immaturity of the adolescent mothers but also the societal and 
economic factors should also be taken into consideration while assessing the maternal risks associated 
with childbirth and pregnancy outcomes.

Anemia And Maternal Mortality
Low haemoglobin concentrations during pregnancy can be associated with an increased risk of 

maternal and perinatal mortality and low size or weight at birth (Steer, 2000; Stoltzfus et al., 2004; 
Zhang et al., 2009; Kozuki et al., 2012). Maternal and neonatal deaths are a major cause of mortality in 
developing countries, and together cause between 2·5 million and 3·4 million deaths worldwide (Liu et 
al., 2012; Lozano et al., 2012; UNFPA, UNICEF, WHO and World Bank; 2012). 

Maternal anaemia is an important global health problem that affects about 500 million women of 
reproductive age (Stevens et al., 2013). Much is known about the consequences of anaemia during 
pregnancy, including the increased risks of low birthweight, preterm birth, perinatal mortality, and 
neonatal mortality (Rahman et al., 2016). Maternal anaemia also places the mother at increased 
risk of death during and after childbirth (Black et al., 2013). Severe anaemia can lead to circulatory 
decompensation, increased cardiac output, an increased risk of haemorrhage, and decreased ability to 
tolerate blood loss, leading to circulatory shock and death (Kavle et al., 2008, Christian et al., 2015).

Initiatives in Controlling Maternal Anemia
Awareness about the prevalence of anaemia and its consequences for the health and development 

of children and women has increased in the past few decades. The 65th World Health Assembly in the 
year of 2012 has approved an action plan and also global targets for nutritional improvements in infant, 
child and mothers, with a commitment to reduce anaemia prevalence in women of reproductive age by 
2025, by half of the percentage from 2011 levels. The attention to nutritional interventions, e.g., the 
Scaling Up Nutrition initiative, has also increased. More emphasis has been placed on minimizing the 
risk factors that adversely affect children and women (e.g., the UN Secretary General’s initiative - Every 
Woman Every Child initiative and Global Strategy for Women’s and Children’s Health).

Anemia and Obstetric Hemorrhage
The cumulative blood loss (³1,000 mL) or blood loss accompanied by signs or symptoms of hypovolemia 

(lack of blood volume in the cardiovascular system) within 24 hours after giving birth is known as maternal 
haemorrhage and it remains as the leading cause of maternal deaths worldwide (Say et al., 2014).

An obstetric haemorrhage may occur before or after delivery, but more than 80% of cases occur 
postpartum (NCCEMD, 2009; McLintock and James, 2011). Worldwide, 25% of the estimated 358000 
maternal deaths each year are the result of massive obstetric haemorrhage caused by the failure of normal 
obstetrical, surgical and/or systemic haemostasis (McLintock and James, 2011). There are a lack of 
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identifiable risk factors among most women. Although, the assessment of identifiable risk factors are very 
important for the primary prevention of a postpartum haemorrhage (PPH) (McLintock and James, 2011).

A postpartum hemorrhage (PPH) can be very rapid and frightening. The normal range of blood loss 
is up to 500 ml after a vaginal delivery and up to 1000 ml after caesarean delivery and these losses meet 
the standard definitions of a PPH (ACOG, 2006). However, the massive obstetric haemorrhage results 
in rapid loss of 1500-2000 ml or more. The massive obstetric haemorrhage results in pale appearance, 
sweats and diaphoresis in women. Pulse rate also exceeds the systolic blood pressure accompanying the 
loss of blood which is watery and does not clot. Almost 25% of deaths of an estimated 358000 women 
worldwide each year is due to massive obstetric haemorrhage (Khan et al., 2006; Hogan et al., 2010). 
Globally, 8% of maternal deaths are the result of obstructed labour, this prevalence varies in developing 
countries and ranges from 4% to 70% of all maternal deaths which is also associated with the high rate 
of prenatal mortality (Bansal and Kalra, 2019). 

The conditions are more critical in resource-poor countries but an unacceptable number of these 
women die in resource-rich countries also (Knight et al., 2009; Hogan et al. 2010). Many of the deaths 
occur due to massive bleeding where the clinical response is poor and the majority of these countries 
reflect a scarcity of resources, unavailability of trained personnel, and poor access to basic health care 
facilities (Khan et al., 2006). These scarcities often result in the failure in emergency resuscitation 
procedures. Therefore,  a collaborative effort is necessary in every country to optimize and manage the 
available resources and to identify the areas where improvements are necessary (Khan et al., 2006). 

Obstructed Labor and Maternal Mortality
In developing countries like India 8% of all maternal deaths are due to obstructed labor (Cron, 2003) 

and it is a major cause for hospitalization in developing countries (Mekbib et al., 2003; Mondal et al., 
2013). Neglected obstructed labour is the serious cause of maternal as well as new-born morbidity and 
mortality (Dolea and AbouZahr, 2003). Obstructed labor significantly contributes to maternal deaths 
and is one of the major causes of perinatal mortality which consists of the case fatality rate of 87%–100% 
(Weeks et al., 2005; Beekle and Mccabe, 2006). A recent study has observed the incidence of 8.9% cases 
of obstructed labor (Sinha, 2017). Maternal deaths occur due to the ruptured uterus as well as due to 
genital sepsis in mothers after cesarean section done for obstructed labor (Qadir and Ghauri, 2017; 
Bansal and Kalra, 2019). The main cause of obstructed labour is the disproportion between a mother’s 
pelvis and the head of the fetus. Several researchers have documented the incidence and prevalence of 
maternal deaths due to obstructed labor as well as a number of causes of the same which signifies the 
intensity of the problem is still persisting in countries (Mondal et al., 2013; Henok and Asefa, 2015; 
Shaikh et al., 2015; Sinha, 2017; Bansal and Kalra, 2019). A research study in India has observed that 
cephalopelvic disproportion was the contributing cause of 55.59% of obstructed labor, malposition was 
the cause of 23% of obstructed labor, malpresentation was 18.21% (Mondal et al., 2013). Moreover, 
some of the obstructed labor were also contributed by fetal congenital abnormality (1.28%), myoma 
(0.32%) and non-dilatation of cervix (1.60%). In a study in South West Ethiopia observed that cephalon-
pelvic disproportion was the leading cause of obstruction in 66.67% mothers, 25% of the patients 
suffered due to malpresentation and malposition and 8.33% of them suffered due to cervical and 
congenital anomalies where overall prevalence of obstructed labor was 7.95% (Henok and Asefa, 2015). 
Another Indian study has observed that 45.61% of the obstruction was due to malposition and 43.85% 
was due to cephalopelvic disproportion where total prevalence of obstructed labor was 8.9% (Sinha, 
2017). Shaikh and Memon (2015) in an Indian study have observed the prevalence of obstructed labor 
is 3.61%. Bansal and Kalra (2019) have observed that 72% of cases had cephalopelvic disproportion and 
malposition was the cause in 28% of cases.
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Maternal Nutrition and Obstructed Labor
Several studies have observed that shorter women are more likely to have disproportion between the 

fetus and the pelvis size resulting in obstructed labor during delivery (Toh-Adam et al., 2012; Wells, 
2017). Moreover, not only the height of the mothers influences the obstructed labor but also the general 
health and nutritional status of the women from childhood play a major role (Wells, 2017). The genetic 
background of the mother is also significant for a particular height’s need (Finaret and Masters, 2020). 
Apart from the short stature of mothers osteomalacia is another problem which is seldom seen after first 
pregnancy when rickets during childhood has not been followed by persistent vitamin D deficiency in 
puberty or it can also develop after several pregnancies and can get worse when left without treatment. 
Rickets which affect the closure of the epiphyses in bones are different from osteomalacia. Osteomalacia 
is the decalcification occurring in fully formed bones. Osteomalacia is more prevalent in rural women 
and among the economically deprived societies. The major causes for this prevalence are prolonged 
lactation by nutritionally deprived mothers and very minimum interval between pregnancies which do 
not allow the replenishment of calcium stores in the body (Li et al., 2018). 

Several studies have observed the association between vitamin D deficiency and obstructed labor 
(Merewood et al., 2009, Harvey et al., 2014). The lack of calcium absorption and poor bioavailability 
are the causes of vitamin D deficiency in the human body and these factors influence the occurrence of 
osteomalacia causing pelvic deformities and obstructed labor.

The nutrient and energy demand is increased during pregnancy and this requirement is subsequently 
lower among well-nourished women and much higher among the undernourished women. Moreover, 
the undernourished women (i.e, short, underweight and anemic) are also more likely to deliver growth-
restricted (intrauterine) or low birth-weight infants. In one hand as poor nutritional status contributes to 
the occurrence of maternal deaths on the other hand obese mothers are also observed to be suffering due 
to obstructed labor as well as low birth-weight babies (Wells, 2017). Therefore, overall malnourishment 
(be it undernourishment as well as over nourishment) is harmful for pregnancy related complications 
and maternal mortality in the present day (Konje and Ladipo, 2000; Wells, 2017).

Conclusion
The present review depicts the persisting problem of maternal mortality and factors contributing to 

the problem. Although several initiatives have been  taken by elite organizations worldwide, a decreased 
rate of the prevalence of maternal mortality seems to be hard to achieve. Moreover, there are lacunae 
in the dissemination of knowledge regarding pregnancy, pregnancy-related complications, nutritional 
requirements during pregnancy and severe health impact of adolescent pregnancy in developing as well as 
less developed countries. Therefore, efforts should be made to increase the awareness about good health, 
the need for proper balanced diet, nutritional requirements of pregnant women (mainly especially 
during the adolescence age group). Also, potential risks of infections during childhood/growing years 
of girls should be addressed properly among undernourished girls because such infection hampers the 
overall growth process as well as blocks the pathway of reaching to the optimal good health condition in 
girls. Policies should be implemented through which formal education of young women is encouraged, 
usefulness of delayed age of marriage and importance of family planning and use of contraceptives can 
be disseminated. Moreover, implementation of community specific intervention and healthcare services 
will be very much useful for overall improvement of adolescent as well as maternal health.
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