
International Journal of  Translational  
Medical Research and Public Health | 2022 | Volume 6 | Issue 2 | e414

InternatIonal      Journal      of        translatIonal  
MedIcal research and PublIc health

                                     ISSN: 2576-9499 (Online)
ISSN: 2576-9502 (Print)

 Available online at www.ijtmrph.org DOI: 10.21106/ijtmrph.414

 Int J Transl Med Res Public Health 2022;6(2):e414. https://doi.org/10.21106/ijtmrph.414 www.ijtmrph.org 1 of 9

ORIGINAL ARTICLE | MATERNAL MORTALITY

Levels, Trends, and Causes of Adolescent and Young Adult Maternal 
Mortality in Nigeria During 1990–2017: Analysis of the 2017 Global 
Burden of Disease Study Database
Tukur Dahiru, MBBS, MA1; Awawu G. Nmadu, MBBS, MPH2; Adegboyega M. Oyefabi, MBBS, MPH2;  
Clement Woje, MBBS, MPH2; Bilkisu Nwankwo, MBBS2;  Zainab K. Muhammad-Idris, MBBS, MPH2

1Department of Community Medicine, College of Medical Sciences, Ahmadu Bello University, Nigeria; 2Department of Community Medicine, Faculty of 
Clinical Sciences, College of Medicine, Kaduna State University, Kaduna, Nigeria
Corresponding author email: jumainmadu@gmail.com

ABSTRACT

Background: Despite the global progress made in reducing maternal mortality in the past two decades, 
the health of adolescents and young adult women (10-24 years) has been neglected based on the wrong 
assumption that they are healthy, especially in a developing country like Nigeria; this is despite the fact that 
adolescents and young adults (AYA) constitute over 16% of Nigeria’s population. Thus, this study aimed 
to determine the levels, trends, and causes of maternal mortality among AYA women aged 10-24 years in 
Nigeria.

Methods: This was a cross-sectional study that utilized secondary data sets running from 1990 to 
2017 from the Global Burden of Disease Study’s (GBD) online interactive tool downloaded from 
the Global Health Data Exchange (GHDx) platform. From the database, we extracted the numbers 
of maternal deaths (10-49 years), adolescent and young adults’ maternal deaths (10-24 years), the 
proportion of maternal deaths (10-24 years), and both maternal mortality ratio and rate for 15-
49 years old and 10-24 years old in the form of Comma separated values (CSV) and converted into 
XLS file in Microsoft (MS) Excel format for the analysis. Frequencies, proportions, and charts were 
generated using MS Excel.

Result: A total of 122,107 maternal deaths occurred among adolescents and young adults (AYA), which 
is 26% of all deaths occurring among 10-49 years old. Year-to-year changes in the absolute numbers of 
maternal deaths among AYA showed that it ranged from 3,866 (1990) to 4,451 (2017), showing a slight 
upward increase over the period; however, both AYA maternal mortality ratio and rate show consistent 
declines over the period. AYA maternal mortality ratio (MMR) for adolescents aged 15-19 years was 17% 
higher than for young adults aged 20-24 years. Sepsis was the leading cause of adolescent maternal death 
(MMR of 168), followed by maternal hypertensive disorder, obstructed labor, maternal hemorrhage, ectopic 
pregnancy, and abortion. A total of 460,155 maternal deaths occurred in women aged 10-49 years during 
the study period. Maternal deaths in the age group 10-24 years ranged from 3,866 (29.8%) in 1990 to 
4,451 (25.1%) in 2017. The maternal mortality ratio in women aged 10-49 years declined by about 30% for 
the 1990 – 2017 period.
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1. Introduction
Worldwide, substantial progress has been made 
in the reduction of maternal mortality since the 
setting of the Millennium Development Goals 
(MDGs) in 2000.1 There was a 38% reduction in 
maternal mortality ratio (MMR) between 2000 and 
2017, an average annual rate of reduction of 2.9%.2 
A particular age group (adolescents and young 
adults) appears to have been neglected in measuring 
progress towards preventing and ending maternal 
mortality simply because of the assumption that 
they are healthy.3 Globally, the current population of 
this vulnerable group (10-24 years old) is estimated 
at 1.85 billion or 23.7% of the world population, 
with female adolescents and young adults (AYA) 
constituting about 49%; 90% of whom live in low- and 
middle-income countries.4 This population group is 
considered vulnerable due to the wrong assumption 
that they are healthy despite the fact that preventable 
diseases and mortality rates from diseases such as 
HIV, injury, tuberculosis, maternal conditions, and 
mental disorders are higher compared to other 
population groups (25-49 years).5-8 Additionally, risky 
lifestyle behaviors (e.g., tobacco smoking, alcohol 
intake, illicit substance abuse) adopted during this 
period of development lead to the emergence of 
chronic non-communicable diseases later in life.9,10

Thus, there is a need to focus attention on the 
health status of this group aside from their population 
size.3 Firstly, their current health status determines 
the future health status of the population to a greater 
extent. Secondly, they are largely responsible for 
the future pattern and level of social and economic 
development in sub-national, national and international 
arenas.5  Thirdly, risk factors and lifestyles adopted 
during this period will shape the emergence of other 
risk factors and diseases such as physical inactivity, 
sexual behaviors, substance abuse, and drug addiction 

in the future. For example, physical activity such as 
regular exercise, adopted during this period, has 
been found to be protective against cardiovascular 
diseases and diabetes mellitus.6-7 Fourthly, which is a 
part of the focus of this paper, female adolescents 
and young adults face various forms of health, 
socioeconomic and socio-demographic challenges 
despite international declarations to address them.8,9 
For instance, an estimated 2.6 million deaths occurred 
among AYA in 2004, of which maternal conditions 
were the leading causes of female deaths at 15%.3 
The risk of maternal death among AYA is estimated 
at 28% higher for women aged 15-19 years compared 
to those aged 20-24 years.3 Similarly, a systematic 
review of data from 144 countries reported higher 
MMR among adolescents aged 15–19 years (260 per 
100,000) compared with women aged 20–24 years 
(190 per 100,000).10 Typically, the maternal mortality 
rate across the spectrum of childbearing age has 
been described as a ‘J-shaped’ curve, with higher 
risks associated with adolescents and young adults, 
a nadir at 20-29 years, and risk increasing steadily to 
49 years.10

In Nigeria, there is a paucity of data on the 
systematic analysis of maternal deaths among 
adolescents and young women (AYW). While the 
studies by Nove et al. and Blanc et al. have included 
Nigeria, studies primarily focusing on Nigeria to assess 
the levels, changes over time on causes of adolescent 
maternal deaths have not been conducted to the best 
knowledge of the authors.10,11 However, hospital-based 
studies have been conducted but have the limitations 
of small data sets, lack of national representativeness 
and bias inherent with hospital-based studies in the 
form selection bias of the sample/respondents.12-15 

Furthermore, aside from fragmentary hospital-based 
studies, little is known about the level, pattern, and 
causes of adolescent maternal mortality either from 

Conclusion and Implications for Translation: The study showed that adolescents and young adults are 
at increased risk of maternal deaths in Nigeria. Therefore, multi-faceted maternal health programs in the 
country need to target this age group to prevent maternal deaths.
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small-scale population-based research or from a 
nationally-representative sample survey. Therefore, 
this study used large data sets from the Global 
Burden of Disease (GBD) Study led and produced by 
the Institute of Health Metrics and Evaluation (IHME) 
at the University of Washington, USA to overcome 
these gaps and deficiencies. GBD is a global effort 
that created a platform to compare the quantum of 
diseases, injuries, and risk factors across age groups, 
sexes, countries, and time that can be accessed and 
used by policymakers, health program managers, 
and researchers within and between countries 
for comparison. It also allows us to understand 
and quantify leading causes of death as well as risk 
factors to our health such as air pollution, sedentary 
life, tobacco smoking, lack of clean water, and poor 
nutrition/unhealthy diets. Thus, in the absence of 
nationally representative data (such as reliable and 
accurate census data or civil registration data) over a 
long period of time (say 10-20 years), GBD provides 
a robust alternative to quantify the level, pattern, and 
causes of maternal deaths among the adolescents 
and young adults (AYA) in many countries across 
the globe including Nigeria from 1990 to 2017.16 For 
decision-makers, health sector leaders, researchers, 
and informed citizens, the GBD approach provides 
an opportunity to compare their countries’ health 
progress to that of other countries, and to understand 
the leading causes of health loss that could potentially 
be avoided, like high blood pressure, smoking, and 
household air pollution. In the same vein, this study 
aimed to determine the levels, trends, and causes 
of maternal deaths among adolescents and young 
women in Nigeria using the GBD Study data points 
between 1990 and 2017.

2. Methods
2.1. Data and Data Source

We extracted the numbers of maternal deaths (10-
49 years), adolescents and young adults’ maternal 
deaths (10-24 years), the proportion of maternal 
deaths (10-24 years); and maternal mortality ratio and 
rate for aged 15-49 years and adolescent and young 
adult maternal mortality rate and ratio (10-24 years) 
from the database. The Institute of Health Metrics and 
Evaluation (IHME) at Washington University provides 

the dataset freely with a user-friendly interface, the 
GBD Results Tool on the Global Health Data Exchange 
(GHDx) platform.17 The tool allows users to submit 
queries and download data files in CSV formats of 
indicators published on the GBD website. Briefly, the 
GBD Study generates the most up-to-date account of 
the causes of deaths and disability using a number of 
available datasets and statistical models, registration data 
and sample registration systems, and data from census 
and surveys. The study is compliant with interactive 
visualizations for all-cause mortality as well as age- and 
sex-specific cause mortality for 204 countries and 
territories, compiling 369 diseases and injuries and 87 
risk factors. Additional details on GBD methodologies 
are published elsewhere.18 Data for Nigeria for years 
running from 1990 to 2017 were freely downloaded 
and analyzed.

2.2. Health Indicators and Outcomes

We considered the following health indicators 
from the Global Health Data Exchange (GHDx) 
platform: maternal mortality ratios (defined as the 
number of maternal deaths during a given time 
period per 100,000 live births during the same 
time period), maternal mortality rates (defined as 
the number of maternal deaths during a given time 
period per 100,000 women aged between 15 and 
49 years during the same time period) and maternal 
deaths (defined as the death of a female 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 for a specified 
time period) for subsets of ages between 10 and 
24 years with sub-categorization of 10-14, 15-19, 
and 20-24 years; female; and maternal disorders as 
the cause of death (with a code identified as A.6.1).

2.3. Statistical Methods

For this study, data from 1990 to 2017 were retrieved. 
Seven data points were also presented: 1990, 1995, 
2000, 2005, 2010, 2015, and 2017. We downloaded 
the relevant data points from the GHDx platform in 
CSV formats and subsequently converted them into 
XLS for analysis. We analyzed the data in MS Excel to 
generate frequency tables and charts.
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3. Results
3.1. Levels of Adolescent and Young Adult 
Maternal Mortality in Nigeria

Overall, during the period from 1990 to 2017 in 
Nigeria, a total number of 465,857 maternal deaths 
occurred in women between the age groups of 10-
49 years, out of which 122,107 deaths (27%) occurred 
in adolescent and young women aged 10-24 years. 
Yearly numbers of adolescent maternal deaths show 
slight fluctuation from 1990 to 2017, overall showing 
a slight increase over the time period.

3.2. Trends in Adolescent and Young Adult 
Maternal Mortality in Nigeria

The total number of maternal deaths in the age 
group of 10-49 years increased steadily from 1990 
to 2017, except with fine fluctuations between 2004 
and 2013, thereafter increased slightly between 2015 
and 2017 (Table 1). For the number of maternal 
deaths in the age group 10-24 years, there was little 
fluctuation, ranging from 3,866 (in 1990) to 4,665 
(in 2010) (Table 1). Equally, there appear to be fine 
fluctuations across other measures of maternal 

Table 1:  Trends in maternal mortality in Nigeria, 1990-2017

Year Number of 
maternal deaths

(10-49 years)

Number of 
maternal deaths

(10-24 years)

Percent of 
maternal deaths 
aged 10-24 years

MM Ratio*
(15-49 years)

MM Rate**
(15-49 years)

MM Rate**
(10-24 years)

MM Ratio*
(10-24 years)

1990 12,971 3,866 29.8% 322 1,725 592 26

1991 13,370 3,975 29.7% 322 1,723 595 26

1992 13,864 4,097 29.6% 323 1,723 596 26

1993 14,236 4,165 29.3% 322 1,720 596 25

1994 14,700 4,253 28.9% 323 1,720 596 25

1995 14,907 4,249 28.5% 318 1,715 594 24

1996 15,345 4,320 28.2% 317 1,687 586 24

1997 15,644 4,346 27.8% 314 1,616 568 24

1998 16,123 4,422 27.4% 314 1,535 546 24

1999 16,310 4,422 27.1% 309 1,464 527 23

2000 16,561 4,436 26.8% 305 1,431 518 22

2001 16,733 4432 26.5% 300 1,442 521 22

2002 17,070 4,470 26.2% 298 1,476 526 22

2003 17,033 4,413 25.9% 290 1,519 533 21

2004 17,068 4,393 25.7% 283 1,553 538 20

2005 16,982 4,345 25.6% 275 1,562 537 19

2006 17,234 4,434 25.7% 273 1,550 530 19

2007 17,561 4,517 25.7% 273 1,539 523 19

2008 17,580 4,501 25.6% 268 1,522 515 18

2009 17,983 4,605 25.6% 268 1,506 507 18

2010 18,250 4,665 25.6% 267 1,487 498 18

2011 17,914 4,553 25.4% 257 1,471 491 17

2012 17,571 4,435 25.2% 248 1,457 481 16

2013 17,196 4,308 25.1% 239 1,439 471 15

2014 17,269 4,301 24.9% 235 1,424 459 14

2015 17,362 4,326 24.9% 232 1,406 448 13

2016 17,603 4,407 25.0% 230 1,388 436 13

2017 17,712 4,451 25.1% 226 1,369 423 13

*Maternal mortality ratio, **Maternal mortality rate
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mortality. For example, the percent of maternal 
deaths in the AYA group varied (actually declined) 
from 29.8% in 1990 to 25.6% in 2017 (a reduction 
of 3.3%).  Similarly, variations in maternal mortality 
rates and ratios among AYA are fine; for maternal 
mortality rate, it declined from 592 in 1990 to 423 in 
2017 while for maternal mortality ratio, it declined 
from 26 in 1990 to 13 in 2017. In all these measures, 
year-to-year variations are very minimal. 

3.3. Causes of Adolescent and Young Adult 
Maternal Mortality in Nigeria

Figures 1 and 2 present the trends in the causes 
of death in 10–24-year-olds from 1990 to 2017. In 
Figure 1, sepsis, maternal hypertensive disorder, and 
obstructed labor are the 3 leading causes of death; 
these 3 causes are followed by maternal hemorrhage, 
ectopic pregnancy, and abortion. These trends in 
rates remained virtually similar across the seven-time 
points. Sepsis was the main cause of death throughout 

the period, with a cause-specific MMR of between 
168/100,000 live births and 148/100,000 live births; 
this was followed by maternal hypertensive heart 
disease as the second leading cause of death with a 
cause-specific MMR ranging from 165/100,000 live 
births in 1990 to 120/100,000 live births in 2017, 
except in 2000 dropping to less than 100/100,000 
live births. The third leading cause of death in those 
aged 10-24 years old was obstructed labor, followed 
by maternal hemorrhage in the fourth place. Ectopic 
pregnancy ranked the fifth cause of death, while 
abortion ranked sixth with an MMR that rose from 
3/100,000 live births in 2005 to 8/100,000 live births 
in 2010.

Figure 2 provides information on the percentage 
contribution of each of the causes of maternal deaths 
in the year 2017. The six major causes of death were 
maternal hemorrhage (41%), abortion (18%), obstructed 
labor (11%), maternal hypertensive heart disease (8%), 
and 5% for both sepsis and ectopic pregnancy.

Figure 3 displays the trend of age-specific MMR 
in Nigeria between 1990 and 2017. This pattern of 
maternal mortality is consistent with the widely 
reported J-shaped curve for age-specific maternal 
mortality (Figure 3). The MMR for adolescents aged 
15-19 years was 17% higher than for those young 
adults aged 20-24 years. Adolescents had a much 
lower MMR compared to women aged 35 years 
and older. The trend showed that MMR increased in 
women aged 30-34 years and peaked in women aged 
45-49 years.
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4. Discussion
In this study, we sought to determine the levels, 
changes over time, and causes of adolescent maternal 
mortality in Nigeria using data available from the GBD 
Study 2017 provided by IHME. The study revealed 
that the AYA population contributed between 25% 
and 30% of maternal deaths in Nigeria. Despite the 
global progress in the reduction of maternal mortality, 
the absolute number of maternal deaths among AYA 
in Nigeria increased progressively between 1990 
and 2017, although the proportional contribution to 
overall maternal deaths showed a decreasing trend. 
The risk of maternal deaths decreased gradually 
over the period albeit higher than the figures among 
women aged 15-49 years.

In terms of the causes of maternal deaths, sepsis, 
maternal hypertensive disease, obstructed labor, 
hemorrhage, complications of unsafe abortion, and 
ectopic pregnancy were the leading causes of death 

among AYA in Nigeria. These persistently remained 
major causes of maternal deaths throughout the 
study period, indicating a need for new ideas and 
strategies to provide effective solutions to address 
these preventable public health issues. Studies from 
other African countries like Ghana, Cameroon, 

Egypt, and Namibia revealed similar major causes of 
maternal deaths as in Nigeria.19-22 This underscored 
the need for multi-pronged innovative strategies 
at country and regional levels in tackling these 
causes of adolescent maternal deaths across the 
continent.23

The causes of maternal deaths highlighted 
above contrast with previous global reports where 
maternal hemorrhage, hypertensive disease, sepsis, 
obstructed labor, and complications of abortion 
were the leading causes of global maternal deaths.24,25 
This difference could, however, be explained by the 
fact that our study was restricted to adolescents and 

10-14 15-19 20-24 25-29 30-34 35-39 40-44 45-49
1990 790 232 212 242 339 531 991 1775
1995 717 219 210 234 336 526 1044 1710
2000 671 205 198 219 315 506 987 1674
2005 616 189 175 192 277 449 864 1441
2010 677 192 167 180 258 429 806 1408
2015 542 160 137 153 221 384 710 1258
2017 534 156 133 150 214 374 692 1261
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Figure 3. Age-specific Maternal Mortality Ratio in Nigeria (10-49 years), 1990-2017
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young adults and not the entire female population. 
Similar findings from a study conducted in North 
Central Nigeria corroborated complications arising 
from unsafe abortion, hypertensive disease (in the 
form of eclampsia), and sepsis as the leading causes 
of adolescent maternal deaths.15 Adolescents and 
young adults are particularly vulnerable to unsafe 
abortion, especially in countries like Nigeria, where 
abortion is only allowed by law as an emergency 
medical intervention to save the lives of the mother. 
Even then, this service may not be freely available 
to (especially unmarried) adolescents and young 
adults because of both family and negative societal 
attitudes to adolescent pregnancy. These negative 
attitudes have been associated with a lack of 
use of maternal and child health services (ANC, 
skilled delivery, postnatal care, and contraception) 
by adolescents leading to fatal outcomes such as 
maternal hemorrhages and obstructed labor.26, 27 This 
study also shows that the indirect causes of maternal 
mortality are also a challenge in Nigeria, accounting 
for approximately 8% of maternal mortality. This is 
similar to the reports of indirect causes of maternal 
deaths in Bangladesh.28 Indirect obstetric deaths 
result from previous existing diseases or diseases 
that developed during pregnancy and are not due 
to direct obstetric causes but aggravated by the 
physiologic effects of pregnancy. 29

The age-specific MMR among AYA in this study 
revealed a similar picture to the previously reported 
classical J-shaped curve.1 As shown in Figure 3, among 
the AYA, the MMR was highest in the age group 10-
14 years, decreasing to the lowest in those aged 
20-24 years before making a smooth climb to peak 
among those aged 45-49 years. Thus, highlighting 
that the risk for maternal death was higher at the 
extreme of this age group. Oliveira et al. and Yogev 
et al. similarly reported severe maternal morbidities 
and fetal risk at the older clime of the reproductive 
age group.29,30

5. Conclusion and Implications for 
Translation
This study shows that AYA are at increased risk of 
maternal deaths in Nigeria. The majority of the deaths 
are due to sepsis, maternal hypertensive disease, 

obstructed labor, hemorrhage, and complications 
of unsafe abortion. Therefore, maternal health 
programs in Nigeria need to have a specific program 
that targets the AYA for the prevention of and 
reduction of incidences of maternal death among this 
population group in the country. Programs should 
specifically focus on preventing the major causes of 
AYA mortality elicited. The study findings highlight 
the need for adolescent-friendly health services that 
provide AYA with all elements of care ranging from 
before pregnancy through pregnancy, childbirth, and 
the postpartum period. It is critical to advocate 
for policymakers for adequate implementation 
of adolescent health policies at national and sub-
national levels.
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