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Abstract

Background: Maternal mortality is still a major risk for women of childbearing age in Nigeria. In 2008, Nigeria bore 14%
of the global burden of maternal mortality. The national maternal mortality ratio has remained elevated despite efforts to
reduce maternal deaths. Though health disparities exist between the North and South of Nigeria, there is a dearth of
evidence on the estimates and determinants of maternal mortality for these regions.

Methods: This study aimed to assess differences in the levels and determinants of maternal mortality in women of
childbearing age (15–49 years) in the North and South of Nigeria. The Nigeria Demographic and Health Surveys (2008
and 2013) were used. The association between maternal mortality (outcome) and relevant sociocultural, economic and
health factors was tested using multivariable logistic regression in a sample of 51,492 living or deceased women who
had given birth.

Results: There were variations in the levels of maternal mortality between the two regions. Maternal mortality was more
pronounced in the North and increased in 2013 compared to 2008. For the South, the levels slightly decreased. Media
exposure and education were associated with maternal mortality in the North while contraceptive method, residence
type and wealth index were associated with maternal death in the South. In both regions, age and community wealth
were significantly associated with maternal mortality.

Conclusions: Differences in the levels and determinants of maternal mortality between the North and South of Nigeria
stress the need for efforts to cut maternal deaths through new strategies that are relevant for each region. These should
improve education of girls in the North and access to health information and services in the South. Overall, new policies
to improve women’s socioeconomic status should be adopted.
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Background
Maternal mortality continues to claim the lives of women
of childbearing age worldwide. This problem remains a
challenge for many countries that still struggle to prevent
it. Over half a million annual maternal deaths propelled
maternal mortality onto the international stage, where it
became a global priority and the chosen outcome to assess
progress on maternal health [1]. Still, an estimated 810
maternal deaths occur each day in the world [2]. Maternal
mortality adversely affects women, their families and com-
munities. The Millennium Development Goal (MDG) 5 to
reduce the global burden of maternal death by 75% by
2015, and the recent Sustainable Development Goal

(SDG) 3, which seeks to significantly cut the number of
deaths to 70 per 100,000 livebirths by 2030, led to the im-
plementation of interventions to reduce the global burden
of maternal mortality.
Many countries over the last three decades have re-

duced their maternal mortality levels and contributed to
the global decline of maternal deaths. However, in sub-
Saharan Africa, where over 50% of all maternal deaths
occur, maternal mortality rates have largely stagnated.
Hemorrhage, abortions, sepsis and obstructed labor are
some of the leading causes of maternal death in this
region [3]. While countries like Rwanda - which once
had the highest level of maternal deaths in the world (in
1995, maternal mortality ratio (MMR) was 2300/100,00
livebirths) [4, 5] – have met their MDG 5 target of redu-
cing maternal deaths [6] to 320/100,000 livebirths [7],

© The Author(s). 2019 Open Access This article is distributed under the terms of the Creative Commons Attribution 4.0
International License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and
reproduction in any medium, provided you give appropriate credit to the original author(s) and the source, provide a link to
the Creative Commons license, and indicate if changes were made. The Creative Commons Public Domain Dedication waiver
(http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated.

* Correspondence: cmeh@uwo.ca
1Department of Epidemiology and Biostatistics, Western University, 1151
Richmond St., London, ON N6A 5C1, Canada
Full list of author information is available at the end of the article

Meh et al. BMC Pregnancy and Childbirth          (2019) 19:417 
https://doi.org/10.1186/s12884-019-2471-8

http://crossmark.crossref.org/dialog/?doi=10.1186/s12884-019-2471-8&domain=pdf
http://orcid.org/0000-0003-2476-8439
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
mailto:cmeh@uwo.ca


other countries in Sub-Saharan Africa either had no sig-
nificant change or experienced an increase in their levels
of maternal mortality, even with implementation of
evidence-based interventions. By the close of the MDG
period, countries such as Chad (980/100,1000), Central
African Republic (880/100,000), and Burundi (740/100,
000) had recorded the highest MMRs [7].

Maternal mortality in Nigeria
Nigeria is one of the countries in Sub-Saharan Africa
where maternal mortality has remained a problem. The
country’s progress towards cutting the number of mater-
nal deaths has been largely insufficient [6]. Maternal
mortality persists in Nigeria despite strategies like the
promotion of institutional deliveries, training and
deploying new skilled health workers. It is also among
the top six countries in the world that contribute to
more than 50% of all global maternal deaths [8]. In
2008, Nigeria had the second largest recorded number
(50,000) of maternal deaths with an estimated MMR of
840/100,000 livebirths [9].
The Nigeria Demographic and Health Surveys (NDHS)

revealed a national MMR of 576 deaths per 100,000 live-
births and 545 deaths per 100,000 in 2013 and 2008 re-
spectively [10]. However, studies have shown that the
levels of maternal mortality vary within the country.
There are states and health facilities that have higher
levels of maternal mortality compared to the national
average. For instance, some northern states like Kano in
2008 had an MMR of 1600 deaths per 100,000 livebirths
[11] while 1049 deaths per 100,000 livebirths were re-
ported in Zamfara state [12]. Also, health facilities show
similarly high levels of maternal mortality with 927
deaths per 100,000 livebirths reported for 21 health facil-
ities in three states - Katsina (North), Lagos (South) and
the Federal Capital territory (North) [13].
Like many countries in Sub-Saharan Africa, the lead-

ing causes of maternal death in Nigeria are obstetric
hemorrhage, eclampsia, sepsis and complications from
unsafe abortions [14, 15]. Similarly, studies show that
factors such as age [14], education, antenatal care, parity
[13], domestic violence and social autonomy [16] (which
have been established as determinants of maternal
mortality) are associated with this outcome in Nigeria.

Nigeria: North and South
Nigeria is the most populous country in Africa and came
to be a nation through the unification of two separate
British northern and southern protectorates consisting
of six geo-political zones: in the North, North West,
North Central, North East; and in the South, South East,
South-South and South West.
The National Population commission of Nigeria shows

the North and South as two distinct regions [17]. They

are different in terms of educational levels attained,
utilization of health facilities [18] and other cultural in-
fluences like the prevalence of polygamy [19]. These fac-
tors are linked with health outcomes such as maternal
mortality. The Multiple Cluster Indicator Survey of 1999
revealed some variation in the levels of maternal mortal-
ity between zones in the North and South. In the South-
West, MMR was 166 maternal death per 100,000 live-
births compared to 1549 maternal deaths per 100,000
livebirths in the North-East [11, 15].
The North consists largely of Muslims and is more

patriarchal than the Christian dominated South [18].
Women in the North are less likely to give birth at
health facilities [20] and many in some northern states,
live far from health centers which are plagued by severe
shortages of health workers [18] compared to the South
of Nigeria.
Other North-South differentials exist in Nigeria. In

terms of the probability of childhood mortality, women
in the North experience higher levels and have a higher
likelihood of having experienced previous childhood
mortality than their southern counterparts [17]. The use
of contraceptives was higher in the South of the country
compared to the North [21]. This gap in contraceptive
use between the North and South is attributed to socio-
economic and ideational (ideal number of children,
awareness of contraceptive method, and self-efficacy)
factors [22]. Meanwhile, northern residents were more
likely to live within 5 km radius of health facilities or
outreach posts that offer immunization services than
those in the South [23].

Current study
It is against this background that the North is said to
have had a worse performance than the South on mater-
nal mortality [24] and other health outcomes. The
disparities in these regions influence their levels and de-
terminants of maternal mortality. Yet, there is a dearth
of literature on the estimates and determinants of mater-
nal mortality for the whole of North and South Nigeria.
To date, maternal mortality data for the North and
South have been extrapolated from individual states’
community and facility data. Hence, the aim of this
study was to assess the levels and determinants of ma-
ternal mortality in the Northern and Southern regions of
Nigeria among women of childbearing age using Nigeria
Demographic Health Surveys.

Method
Framework
A modified conceptual framework based on the work of
McCarthy and Maine was used to analyze the determinants
of maternal mortality in the North and South of Nigeria.
[25]. This incorporates the roles of socioeconomic, cultural,
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behavioral and biological factors on maternal mortality,
thereby making it the most inclusive framework for asses-
sing determinants of maternal mortality. It is also a widely
used framework in studies about factors that affect mater-
nal health [26–28].
Each determinant of maternal mortality in the modi-

fied framework is classed either as intermediate or dis-
tant based on its proximity to the outcome. Intermediate
determinants (Fig. 1) have a more direct influence on
maternal mortality while distant determinants impact
the outcome by way of their influence on the intermedi-
ate factors. The modified framework distinguishes be-
tween determinants that impact maternal mortality on
the individual or community level.

Data source
The NDHS are conducted by the National Population
Commission of Nigeria in partnership with USAID and
technical support from local government to gather reli-
able and representative data on population, health, and
nutrition indicators on average, every 5 years in Nigeria.
The population of interest in these surveys are men and
women between the ages of 15 to 49 years. The NDHS
of 2008 and 2013 are the most recent national surveys
and were selected for this study. These two cycles allow

for the regional levels of maternal mortality to be
assessed over time. Given the rarity of the outcome for
this study, it was necessary to increase the study power
to detect associations between maternal mortality and
the independent variables at the regional level. To
achieve this, the two survey cycles were pooled to in-
crease the sample size notably, the number of maternal
related deaths.

Study design
This study assessed the determinants of maternal mortal-
ity by using a cross-sectional study design and analyzing
secondary data for women of childbearing age (15–49
years) that were part of the NDHS as respondents or were
identified as deceased siblings (cases of maternal mortal-
ity) using the direct sisterhood method (a variant of the
sisterhood method [29]). This method identifies deceased
siblings through select questions asked of the respondents
and is widely used by the Demographic and Health Survey
Program [30] and maternal health studies [31, 32] to
obtain periodic estimates of maternal mortality.

Study population
This study focused on women who had been pregnant
and had given birth to at least one child in Nigeria. Hence,

Fig. 1 Adapted framework (McCarthy & Maine) determinants of maternal mortality
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nulliparous women (women with zero births) were ex-
cluded. The study participants could either be respondents
(living women) or deceased women (respondents’ siblings)
who were cases of maternal mortality that were identified
through the direct sisterhood method.

Respondents (living women)
A respondent in the NDHS was included in this study if
she had a total of one or more children ever born.

Deceased women (respondents’ siblings)
A deceased woman was included in this study as a case
of maternal mortality if a respondent (sibling born of the
same mother) reported her as having died while preg-
nant, during delivery or within 2 months after delivery.
Age at death (NDHS 2008 and 2013) and parity

(NDHS 2013) were recorded for the deceased women.
Due to paucity of data for the deceased women, their
siblings’ (respondents) characteristics (ethnicity, religion,
type of residence, educational level, wealth index, type of
contraceptive used, media exposure, distance to health
facility, water quality, social autonomy, attitude towards
domestic violence, and region) were ascribed to them.
We based this on the assumption that deceased siblings
and respondents share similar characteristics and evi-
dence which supports this approach [33, 34].

Variables
Dependent variable
The outcome variable for this study was maternal death.
This status was assigned to a deceased woman if a re-
spondent indicated “yes” to whether her female sibling
died while pregnant, during child birth, or within 2
months of delivery. The dependent variable was coded
as binary; cases of maternal mortality (deceased siblings)
were coded as 1 and 0 was assigned to living women
(respondents).

Independent variables

Individual level Intermediate
Age was recoded in years and treated as a continuous

variable. Difficulty accessing healthcare services was
assessed with the variable “distance to health facility”.
The response options included two categories - “small
problem”, and “big problem” with distance to health fa-
cility. A composite variable for media exposure was cre-
ated using three measures: frequency of listening to the
radio, watching television, and reading a newspaper or
magazine. These were scored (0–9) and categorized as
no exposure (0), low exposure (1–3), medium exposure
(4–6) and high exposure (7–9). The method of contra-
ceptive used had 3 categories: “no method”, “folk/trad-
itional”, and “modern”.

Distant
Educational level was defined as “no education”, “pri-

mary”, and “secondary/higher”. Religion was grouped as
“Catholics”, “other Christians”, “Islam” and “Traditionalist/
other”. Respondents’ stated ethnicities were categorized
into major ethnic groups of each region (North and South).
Since the ethnic composition of the North and South were
different, two variables for ethnicity were created and used
only for the separate regional analyses. Type of residence
was dichotomized as urban or rural. The NDHS measured
wealth index with an asset score which was categorized in
this study as poor, middle and rich. Water source was clas-
sified as improved or unimproved depending on whether
there was a natural construction or a deliberate interven-
tion to protect it from outside contamination.
Social autonomy was a composite variable that com-

bined four measures of participation in decision making:
woman’s involvement in decisions on her own health care,
daily and large household purchases, and family/relative
visits. Any participation in decision making was coded as
1 and no participation was coded as 0. The values for this
composite variable ranged from 0 to 4, where 0 was no
participation and a score of 4 meant participation in all
four individual measures of decision making.
Similarly, attitude towards domestic violence was a

composite variable that measured a participant’s attitude
towards husband/partner beating wife in four circum-
stances: for going out without telling husband/partner,
neglecting children, arguing with husband/partner and
refusing sex. A response of “no” was coded as 0 and
meant disapproval of domestic violence while “yes/don’t
know” was coded as 1 and represented approval or lack
of knowledge on whether domestic violence was justi-
fied. The sum of these individual measures (range: 0–4)
were the response options for the composite variable
where a score of 0 meant a negative attitude towards
domestic violence while, a score of 4 was approval of
violence for all the measures.

Community level Responses for wealth index were ag-
gregated at the state level to create a community level
variable for wealth. For community wealth, individuals
whose wealth index was poor, or middle were coded as
0. Those who were rich were coded as 1. The mean of
these values was then assigned to individuals in the
respective states. This value represented the proportion
of rich women in each state in Nigeria.

Other variables The 6 geo-political zones in Nigeria were
the response options for the variable region. The 3 north-
ern zones (North West, North Central and North East)
were classified as North and the rest (South East, South
West, and South South) were grouped as South. To
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control for secular trends, survey year was also included in
this study with 2008 and 2013 as the response categories.

Statistical analyses
Statistical analyses were performed using Stata SE13 [35].
The data were weighted to adjust for sampling design,
non-responsiveness, stratification and clustering. Maternal
mortality ratios for 2008 and 2013 were computed for
each region (North and South). Survey adjusted simple
and multivariable logistic regression analyses were used to
investigate the association of the independent variables
and maternal mortality in the North and South of Nigeria
using pooled data for the North (2008 and 2013) and
South (2008 and 2013). Statistical significance for all re-
gressions performed was determined at p < 0.05.

Results
Descriptive analysis
There was a total of 51,492 women of childbearing age
in this study (63.4% from the North and 36.6% from the
South). Three percent of the sample consisted of mater-
nal mortality cases of which, 751 and 810 maternal
deaths were reported in 2008 and 2013 respectively.

North
The North contributed 32,629 women to the study sam-
ple. Most of the recorded maternal deaths (75.4%) were
from this region which is also reflected in the MMR of
the region (Fig. 2). The mean age of this sample was
30.1 years (Table 1). The majority of women (83.4%) had
no or low media exposure, no education (66.1%) and
were Muslim (75.4%).

South
A total of 18,863 women were from the South with 24%
of the reported maternal deaths (Fig. 2). They were an
average age of 33.6 years. Most women (79.4%) had a
low or medium level media exposure and a secondary or
higher education (57.3%). The women from the South
were mostly Christian (84.3%).

Bivariate analyses (ref. Table 2)
North
In the North, community wealth, age and social auton-
omy were negatively associated with maternal mortality.
Women who had low media exposure had increased
odds of maternal mortality (reference: no exposure).
Having a secondary or higher education reduced the
odds of maternal death by 23% (reference: no education).
Rich women had 20% lower odds of maternal death
compared to those who were poor.

South
In the South, the odds of maternal death decreased with
increasing age and community wealth. An increase in
the score for attitude towards domestic violence in-
creased the odds of maternal death by 10%. A low level
of media exposure increased the odds of maternal mor-
tality by 52% compared to women with no media expos-
ure. Users of folk/traditional contraceptive methods had
a 48% increase in their odds of maternal mortality (refer-
ence: no method). Among the southern ethnic groups,
being Yoruba and others ethnic group was protective
against maternal mortality (reference: Ekoi/Ibibio).

Fig. 2 Maternal Mortality Ratio in the North, South, and Nigeria Overall - 2008 & 2013. Ratios for Nigeria were obtained from NDHS 2013
final report
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Table 1 Characteristics of Women – North and South of Nigeria (2008 & 2013 pooled)

Variable North (n = 32,629) South (n = 18,863) p-value

n (%) n (%)

Survival status

Alive 31,452 (96.4) 18,479 (97.9) < 0.0001

Dead 1177 (3.6) 384 (2.0)

Mean (SD) Mean (SD)

Community level

Community wealth (range: 0–1) 0.21 (0.15) 0.61 (0.18) < 0.0001

Individual level

Age (range: 15–49) 31.1 (8.77) 33.62 (8.4) < 0.0001

Social autonomy (range: 0–4) 1.19 (1.52) 2.49 (1.38) < 0.0001

Domestic violence (range: 0–4) 1.38 (1.65) 0.89 (1.35) < 0.0001

Categorical variables n (%) n (%)

Distance to facility

Small problem 20,232 (62.3) 13,044 (69.4) < 0.0001

Big problem 12,264 (37.7) 5754 (30.6)

Media exposure

No exposure 14,106 (43.3) 2754 (14.6)

Low exposure 13,054 (40.1) 7353 (39.0) < 0.0001

Medium exposure 4876 (14.9) 7619 (40.4)

High exposure 559 (1.7) 1117 (5.9)

Contraception type

No method 30,232 (92.7) 13,540 (71.8)

Folk/traditional 400 (1.2) 2044 (10.8) < 0.0001

Modern 1997 (6.1) 2430 (18.6)

Education

No education 21,550 (66.1) 2189 (11.6)

Primary 5530 (16.9) 5866 (31.1) < 0.0001

Secondary/higher 5549 (17.1) 10,808 (57.3)

Religion

Catholics 1660 (5.1) 2946 (15.7)

Other Christians 5844 (18.0) 12,897 (68.6) < 0.0001

Islam 24,461 (75.4) 2606 (13.9)

Traditionalist/Other 458 (1.4) 356 (1.9)

Ethnicity North

Fulani 3928 (12.1) –

Hausa 13,388 (41.2) –

Kanuri/Beriberi 1084 (3.3) –

Tiv 1091 (3.4) –

Yoruba 1160 (3.6) –

Others 11,848 (36.5) – < 0.0001

Ethnicity South

Ekoi/Ibibio – 1364 (7.3)

Igbo – 5522 (29.4)

Ijaw/Izon – 1863 (9.9)
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Multivariable analyses (ref. Table 3)
In the North, the odds of maternal death reduced
with increasing age in years by 9% and by 86% with
an increase in community wealth. Women with low
media exposure had 39% higher odds of maternal
death compared to those with no media exposure. A
secondary/higher education significantly reduced the
odds of maternal mortality by 47% (reference: no
education).
Like the North, age and community wealth were also

significant in the South, where the odds of maternal
mortality decreased by 10% with increasing age in years
and by 62% with increasing community wealth. Users of
folk/traditional methods of contraception had 75% high
odds of maternal death compared to nonusers. In the
South, being a rural resident was protective against
maternal mortality with a 32% reduction in the odds of
maternal death. The middle class, compared to the poor,
had higher odds of maternal death.

Discussion
The North and South of Nigeria differed in their levels
of maternal mortality. Maternal deaths increased in the
North and slightly decreased in the South between the
years 2008 and 2013. While the North and South had
similarities in terms of determinants of maternal morta-
lity (age and community wealth), in the North, there
were significant associations between media exposure,
level of education, and maternal mortality. In the South,
contraceptive method used, type of residence, and
wealth index were significantly associated with maternal
mortality.

Maternal mortality levels in the North and South
In the seven-year period preceding the most recent
NDHS (2013), the previously high maternal mortality es-
timates for Nigeria increased slightly. Our study ex-
plored the levels of maternal mortality for the North and
South regions separately. The North had more maternal
deaths than the south. Over time, the North saw an in-
crease in the levels of maternal mortality while the South
had a minor decrease in its levels.
A decline in maternal health services could be a prob-

able explanation for the increase in maternal mortality in
the North, where women are reported to be less likely to
give birth in a health facility than the South [20]. The in-
sufficient and poor quality of health services in the region,
health worker shortage, and substandard emergency ob-
stetric care services [18] owing to the elimination of grants
for health institutions, [4] may have increased the cost of
health care (60% of women in the North are poor) and
increased the proportion of deliveries outside the health
facility. Previous findings in the northern state of Kebbi
show that after community education on emergency
health services, their use did not increase even though
awareness about them improved [36].
From 2009, the Boko Haram insurgency in northern

Nigeria intensified with targeted attacks on government
institutions, schools, churches, and other public estab-
lishments [37]. Some residents became internally dis-
placed or refugees in neighboring countries. Diarrhea
and malnutrition were commonly recorded among dis-
placed persons living in poor conditions with restricted
access to health and other basic services. Maternal
deaths in the camps were due primarily to excessive
bleeding [38]. Reports show that non-indigenous health

Table 1 Characteristics of Women – North and South of Nigeria (2008 & 2013 pooled) (Continued)

Variable North (n = 32,629) South (n = 18,863) p-value

Yoruba – 5695 (30.3)

Others – 4371 (23.2)

Type of residence

Urban 7450 (22.8) 9055 (48.0) < 0.0001

Rural 25,179 (77.2) 9808 (52.0)

Wealth index

Poor 19,771 (60.6) 3096 (16.4)

Middle 6164 (18.9) 4173 (22.1) < 0.0001

Rich 6694 (20.5) 11,594 (61.5)

Water quality

Improved 15,580 (48.1) 11,501 (62.1) < 0.0001

Unimproved 16,845 (51.9) 7032 (37.94)

Year

2008 15,499 (47.5) 8389 (44.5)

2013 17,130 (52.5) 10,474 (55.5)
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workers fled from conflict zones to safer states while
insurgents destroyed and removed medical supplies from
health facilities [39].
This conflict possibly influenced the level of maternal

mortality in the North in 2013 compared to that of 2008
due to its devastating impact on the health system. For
instance, Borno state capital received several internally
displaced persons while one of its prominent health fa-
cilities recorded 76 maternal deaths within 6months in
2009 [40]. This may indicate a strain on the health sys-
tem which in turn affects the health of people already
adversely affected by the conflict.

Determinants of maternal mortality
North
The odds of maternal mortality decreased with increas-
ing age, placing the greatest odds of maternal death on
young women. Evidence from other studies show varying
associations between age and maternal mortality. The
risk of maternal death was found to be greatest for teen-
age mothers and women close to the end of their child-
bearing years [4]. Other studies found older women to
have the greatest risk of maternal death [41, 42]. In the
North, early marriages expose young girls to early child-
bearing and pregnancies that are prone to complications
and may lead to maternal death. This is further aggra-
vated by cultural practices in the region that prevent
pregnant women from seeking care or showing signs of
distress from the pregnancy [24].
Community wealth influences availability and access

to maternal health services. Wealthy communities have
better access to resources and services compared to poor
ones. Community wealth was associated with maternal
mortality in the North meaning that states with high
proportions of wealthy women had reduced odds of

Table 2 Bivariate Analyses of Determinants of Maternal
Mortality - North and South

Variable North (n = 32,629)
OR (95% CI)

South (n = 18,863)
OR (95% CI)

Community level

Community wealth 0.17 (0.09–0.32) 0.36 (0.19–0.68)

Individual

Age 0.91 (0.89–0.92) 0.92 (0.90–0.94)

Social autonomy 0.92 (0.87–0.98) 0.98 (0.89–1.07)

Domestic violence 1.02 (0.98–1.06) 1.10 (1.02–1.20)

Distance to facility

Small problem 1 1

Big problem 1.01 (0.87–1.16) 1.03 (0.78–1.34)

Media exposure

No exposure 1 1

Low exposure 1.18 (1.01–1.38) 1.52 (1.04–2.23)

Medium exposure 0.93 (0.72–1.21) 1.40 (0.96–2.04)

High exposure 0.61 (0.32–1.14) 1.35 (0.75–2.43)

Contraception type

No method 1 1

Folk/traditional 0.82 (0.41–1.62) 1.48 (1.06–2.06)

Modern 0.82 (0.58–1.15) 1.05 (0.76–1.46)

Education

No education 1 1

Primary 0.83 (0.68–1.02) 1.49 (0.99–2.25)

Secondary/higher 0.77 (0.63–0.95) 1.47 (0.98–2.21)

Religion

Catholics 1 1

Other Christians 0.94 (0.63–1.39) 0.90 (0.65–1.24)

Islam 1.35 (0.95–1.90) 0.70 (0.46–1.08)

Traditionalist/Other 1.32 (0.74–2.35) 0.88 (0.37–2.09)

Ethnicity - North

Fulani 1 –

Hausa 0.83 (0.66–1.05) –

Kanuri/Beriberi 0.94 (0.62–1.42) –

Tiv 0.82 (0.56–1.20) –

Yoruba 0.40 (0.23–0.71) –

Others 0.70 (0.54–0.90) –

Ethnicity - South

Ekoi/Ibibio – 1

Igbo – 0.72 (0.46–1.11)

Ijaw/Izon – 0.68 (0.38–1.22)

Yoruba – 0.41 (0.26–0.65)

Others – 0.48 (0.30–0.76)

Type of residence

Urban 1 1

Rural 1.05 (0.87–1.28) 0.91 (0.72–1.15)

Table 2 Bivariate Analyses of Determinants of Maternal
Mortality - North and South (Continued)

Variable North (n = 32,629)
OR (95% CI)

South (n = 18,863)
OR (95% CI)

Wealth index

Poor 1 1

Middle 0.99 (0.82–1.22) 1.32 (0.90–1.94)

Rich 0.80 (0.65–0.98) 1.13 (0.81–1.56)

Water quality

Improved 1 1.00

Unimproved 1.07 (0.92–1.25) 1.08 (0.84–1.39)

Year

2004 1 1

2011 0.99 (0.85–1.17) 0.94 (0.74–1.19)

Bold: statistical significance p < 0.05
Ethnicity: Two separate variables for ethnic composition were used for
regional analyses
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maternal death compared to those states that consisted
mostly of poor or middle-class women. This finding is
consistent with other studies. Higher community income
was linked with fewer maternal deaths in Madagascar
[43]. In Rwanda, high community wealth was associated
with better access to maternal health services [44]. Ma-
ternal mortality in the North may be influenced by low
community wealth given the low proportion (21%) of
wealthy women in northern states.
Changes in health behavior and improvements in

health outcomes are partially credited to the media
through which health information is relayed [45, 46].
In Nigeria, any media exposure, compared to no ex-
posure was positively associated with antenatal care
utilization in adolescent women [47]. However, in this
study, women who had low media exposure had
higher odds of experiencing maternal mortality com-
pared to those with none. This reveals variations in
the influence of the different levels of media exposure
that may have been masked in the results seen by
Rai, Singh, & Singh (2012) where the different levels
of media exposure were aggregated. Low access to in-
formation may be contributing to the low level of
health service utilization and a high proportion of
women who do not use any antenatal care services in
the North [48] which influence maternal mortality.
Secondary or higher education was protective

against maternal mortality in the North compared to
having no education. This is consistent with other
studies [4, 41, 49]. In one study, nonusers of maternal
health services were more likely to be less educated
[48]. The risk of maternal death may be higher in
women with less education because of factors such as
early marriage and other cultural practices that re-
strict their access and participation in the labor force.

Table 3 Multivariable Analyses of Determinants of Maternal
Mortality: North and South

Variable North (n = 32,629)
OR (95% CI)

South (n = 18,863)
OR (95% CI)

Community level

Community wealth 0.14 (0.06–0.33) 0.38 (0.16–0.89)

Individual

Age 0.91 (0.89–0.92) 0.90 (0.88–0.93)

Social autonomy 1.01 (0.95–1.08) 1.06 (0.95–1.17)

Domestic violence 0.98 (0.94–1.03) 1.04 (0.92–1.16)

Distance to facility

Small problem 1 1

Big problem 0.99 (0.84–1.17) 0.84 (0.59–1.19)

Media exposure

No exposure 1 1

Low exposure 1.39 (1.18–1.63) 1.43 (0.89–2.29)

Medium exposure 1.14 (0.84–1.55) 1.51 (0.93–2.46)

High exposure 1.16 (0.55–2.46) 1.54 (0.70–3.36)

Contraception type

No method 1 1

Folk/traditional 1.50 (0.73–3.08) 1.75 (1.20–2.56)

Modern 1.44 (0.98–2.10) 1.21 (0.84–1.77)

Education

No education 1 1

Primary 0.82 (0.64–1.05) 1.02 (0.61–1.71)

Secondary/higher 0.53 (0.39–0.74) 0.63 (0.36–1.11)

Religion

Catholics 1 1

Other Christians 1.07 (0.61–1.86) 0.96 (0.61–1.49)

Islam 1.13 (0.62–2.06) 0.99 (0.55–1.79)

Traditionalist/Other 1.19 (0.54–2.59) 1.16 (0.42–3.24)

Ethnicity - North

Fulani 1 –

Hausa 0.82 (0.64–1.06) –

Kanuri/Beriberi 1.04 (0.65–1.64) –

Tiv 0.98 (0.53–1.79) –

Yoruba 1.02 (0.52–1.99) –

Others 0.99 (0.72–1.38) –

Ethnicity - South

Ekoi/Ibibio – 1

Igbo – 1.03 (0.61–1.76)

Ijaw/Izon – 1.20 (0.63–2.32)

Yoruba – 0.69 (0.40–1.19)

Others – 0.69 (0.39–1.19)

Type of residence

Urban 1 1

Rural 0.90 (0.69–1.16) 0.68 (0.51–0.92)

Table 3 Multivariable Analyses of Determinants of Maternal
Mortality: North and South (Continued)

Variable North (n = 32,629)
OR (95% CI)

South (n = 18,863)
OR (95% CI)

Wealth index

Poor 1 1

Middle 1.11 (0.88–1.39) 1.75 (1.04–2.94)

Rich 1.14 (0.84–1.54) 1.56 (0.92–2.64)

Water quality

Improved 1 1.00

Unimproved 1.01 (0.84–1.20) 1.14 (0.84–1.55)

Year

2008 1 1

2013 0.97 (0.82–1.15) 0.90 (0.67–1.19)

Bold: statistical significance p < 0.05
Ethnicity: Two separate variables for ethnic composition were used for
regional analyses

Meh et al. BMC Pregnancy and Childbirth          (2019) 19:417 Page 9 of 13



Wall (1998) revealed strict conditions in the North
that undermine women’s autonomy and influence
their risk of maternal death. This is most evident in
the large proportion (66%) of women with no educa-
tion in the region. Meanwhile, highly educated
women tend to use and demand maternal health ser-
vices [50].

South
Like the North, age and community wealth were signifi-
cantly associated with maternal mortality in the South.
The odds of maternal death decreased with increasing
age and increasing community wealth. In contrast, some
factors were only significantly associated with maternal
mortality in the South. These were contraceptive
method used, residence type and wealth.
The method of contraception used in the South was

associated with maternal mortality. The likelihood of
dying was significantly higher in women who used folk-
loric or traditional methods compared to nonusers.
Nonusers may want pregnancies, while users intend to
prevent them. Using traditional contraceptives may not
effectively prevent unwanted pregnancies as much as
modern methods would. Unwanted pregnancies expose
women to unsafe abortions that are linked to maternal
deaths. In the South, hemorrhage and illegal abortions
were the leading causes of maternal death [4]. It has
been suggested that women in the South rely on abor-
tions to maintain smaller family sizes [51]. Women may
choose traditional/folkloric over modern contraceptives
for reasons such as the fear of side effects, which is a
known barrier to contraceptive use [52, 53].
A rural residence was protective against maternal mor-

tality for women in the South. This was unlike other
studies that show an increased risk of maternal mortality
for women living in rural areas compared to those in
urban settings [4]. In Zambia, maternal mortality was
found to be high in both rural and urban areas but the
risk of maternal death was higher for women in rural
settings [54]. Because access to care is usually better in
urban than rural areas, this finding may imply that the
quality of health services such as emergency obstetrics
services in the urban areas of the South is poor. Prac-
tices such as unsafe abortions among women and a high
prevalence of infectious diseases like HIV that are linked
with maternal mortality may explain high mortality
levels in urban areas [1]. These may explain the problem
of maternal mortality in the urban settings of the South
compared to rural ones.
The middle class, compared to poor women, were

more likely to experience maternal mortality in the
South region. The risk of maternal death may be high
among the middle class because they are more likely to
seek care at health facilities compared to the poor. Their

choice of facilities may be less expensive but lacking in
terms of service quality. A review study of place of deliv-
ery in sub-Saharan Africa revealed that women who gave
birth at health facilities had a higher risk of maternal
death than women who gave birth at home [55]. This
may imply that women who do seek care receive sub-
standard services in these health facilities. There may
also be other health risks in women of the middle class
such as abortions. In Bangladesh, induced abortions
were more common among educated women [41] al-
though the risk of mortality was low for them compared
to uneducated women, this may not be the case in the
South of Nigeria, where abortion is restricted, and most
of its services are illicit and unsafe.

Policy recommendations
Nigeria still has a high MMR and needs to reevaluate
the already established programs to reduce maternal
mortality in the country. This is especially needed in the
North where interventions (material, staffing and educa-
tional activities) have been applied to the health system
[11, 18, 36] yet, the MMR for the region remains high
and has slightly increased over time. Reducing maternal
mortality in the North calls for more focused interven-
tions. The North has historically had varied barriers
(cultural, financial, physical and boycotts) that prevent
the utilization of services that could improve maternal
and other health outcomes in the region [56]. Hence,
new and current strategies need to be sensitive to the
environmental of the women in the North.
Foremost is the need for policy makers to partner with

communities to promote community participation in de-
termining maternal health as a priority in the North and
fostering community ownership of programs aimed at
reducing maternal mortality. These programs need to be
innovative in their efforts to ensure that maternal health
services are available, affordable, acceptable and utilized
within and outside health facilities. As many women in
the North continue to give birth unattended outside
health facilities [57], the government of Nigeria, together
with community leaders in the North, need to tackle this
by identifying members of the community that can be
trained as local midwives and birth attendants. These
workers can offer basic services to pregnant women in
their homes and provide information on safe mother-
hood practices and where to get help.
Women in northern Nigeria are increasingly vulner-

able to maternal mortality due in part to the adverse ef-
fects of Boko Haram’s activities. For communities to
tackle maternal mortality, stability and security need to
be restored in the North for both indigenous popula-
tions and stakeholders to function at full capacity. The
government must intensify its efforts towards providing
maternal health services in a conflict zone using
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alternate strategies that do not impinge on the already
fragile healthcare institution. Some counter-insurgency
tactics have been restrictive in terms of health services
provision and access [39].
Child marriage, which is commonplace in the North,

promotes early childbearing, exposes young women to
birth complications due to the immature nature of their
bodies and prevents the education of girls. This is so
even with Nigeria being a signatory member for the Uni-
versal Declaration of Human Rights and the African
Charter on the Rights and Welfare of the Child. With
over 80% of women with little or no media exposure in
the North, this means that information about the bene-
fits of education and health information do not reach
most who stand to benefit from them.
It is thus necessary to gain community support to in-

crease the legal age of marriage for girls in the North.
This can be achieved through innovative means of media
communication and new strategies for education which
will encourage school attendance in the North. Even
though Nigeria ratified the convention on the rights of
the child, the problem has persisted in the region.
Hence, the government needs to call all stakeholders to
recommit to the fight against child marriages and clearly
delineate their roles. Meanwhile, they should also coord-
inate and properly structure interventions to prevent
child marriages.
The South saw a slight decline in its MMR but there

remains a need for the government to ensure that there
are appropriate family planning services and education
available in the South. Further research is needed to
understand why women in urban areas compared to
those in rural areas experienced more maternal deaths.
Overall, policy makers should seek to increase maternal
age and alleviate poverty by improving the economic
conditions of women in the country.

Limitations
There was limited information obtained from the survey
respondents about deceased siblings in the 2008 and
2013 NDHS. This study thereby ascribed respondent
characteristics to the deceased siblings to allow for com-
parisons on more determinants of maternal mortality.
This was on the assumption that deceased siblings share
similar characteristics as the respondents. It is possible
that some deceased siblings had different characteristics
compared to those ascribed to them which may lead to
the misclassification of their own attributes.
Nonetheless, sociodemographic characteristics of living

women are often similar to those of their deceased sib-
lings. Evidence from the literature supports this approach
of using respondent characteristics as proxy for deceased
sibling in the assessment of maternal mortality [26, 33, 34]
particularly in settings where cases of maternal mortality

cannot be directly evaluated because of limited data on
the deceased. The causes of maternal death cannot be
ascertained using this method or DHS data.
Using DHS data to examine maternal mortality has its

limitations. Though estimates of maternal mortality
levels can be derived with the Sisterhood method, these
estimates are not current in terms of representing the
survey year in which the data were collected. They rep-
resent the level of maternal mortality over a period usu-
ally 5 to 7 years prior to the survey. It does not allow for
the estimation of annual rates that could show variations
in maternal mortality levels across time.
More so, maternal mortality levels obtained from DHS

data underestimate the magnitude of the problem. The
information obtained is based on respondents’ know-
ledge of sibling’s pregnancy status. Cases of maternal
mortality may be missed where death occurred in early
pregnancy or deliberately not reported by respondents
because of sensitive issues like abortion complications.
The modified framework retained some determinants

of maternal mortality from the McCarthy and Maine
framework. Others were omitted because they were un-
available in the data. Community education and parity
were excluded from this study because they were highly
correlated with community wealth and age respectively,
and parity was not reported in NDHS 2008. Since their
effects were adequately captured with community wealth
and age, the latter were used as their proxies. Hence, the
findings of this study should be interpreted in light of
these limitations.

Conclusion
The findings of this study show that maternal mortality
remains a problem in Nigeria and reveal its levels and
determinants in the North and South. In the North, ma-
ternal mortality has increased, and this is associated with
media exposure and education. In the South, it has
slightly decreased and is associated with contraceptive
method used, type of residence and wealth. These differ-
ences between the North and South of Nigeria have im-
plications for maternal health programs to prevent
maternal deaths. Though education and economic ad-
vancement for women and young girls are central to the
improvement of maternal health in the country, the im-
portance of region specific factors on the occurrence of
maternal mortality require interventions that explicitly
target their influence in the respective regions.
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