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Quality and outcomes of maternal and perinatal care
for 76,563 pregnancies reported in a nationwide
network of Nigerian referral-level hospitals
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Summary

Background The WHO in collaboration with the Nigeria Federal Ministry of Health, established a nationwide elec-
tronic data platform across referral-level hospitals. We report the burden of maternal, foetal and neonatal complica-
tions and quality and outcomes of care during the first year.

Methods Data were analysed from 76,563 women who were admitted for delivery or on account of complications
within 42 days of delivery or termination of pregnancy from September 2019 to August 2020 across the 54 hospitals
included in the Maternal and Perinatal Database for Quality, Equity and Dignity programme.

Findings Participating hospitals reported 69,055 live births, 4,498 stillbirths and 1,090 early neonatal deaths.
44,614 women (58-3%) had at least one pregnancy complication, out of which 6,618 women (8-6%) met our criteria
for potentially life-threatening complications, and 940 women (1-2%) died. Leading causes of maternal death were
eclampsia (n = 187,20-6%), postpartum haemorrhage (PPH) (n = 103,11-4%), and sepsis (n = 99,10-8%). Antepar-
tum hypoxia (n = 1455,31-1%) and acute intrapartum events (n = 913,19-6%) were the leading causes of perinatal
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death. Predictors of maternal and perinatal death were similar: low maternal education, lack of antenatal care, refer-
ral from other facility, previous caesarean section, latent-phase labour admission, operative vaginal birth, non-use of
a labour monitoring tool, no labour companion, and non-use of uterotonic for PPH prevention.

Interpretation This nationwide programme for routine data aggregation shows that maternal and perinatal mortal-
ity reduction strategies in Nigeria require a multisectoral approach. Several lives could be saved in the short term by
addressing key predictors of death, including gaps in the coverage of internationally recommended interventions
such as companionship in labour and use of labour monitoring tool.

Funding This work was funded by MSD for Mothers; and UNDP/UNFPA/ UNICEF/WHO/World Bank Special
Programme of Research, Development and Research Training in Human Reproduction (HRP), a co-sponsored pro-
gramme executed by the World Health Organization (WHO).

Copyright © 2022 World Health Organization. Published by Elsevier Ltd. This is an open access article under the
CC BY IGO license (http://creativecommons.org/licenses/by/3.0/igo/)
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Research in context
Evidence before this study

There are few examples of successful national level peri-
natal database programmes in sub-Saharan Africa to
support quality improvement strategies. The first
attempt to establish a nationwide perinatal data system
in Nigeria, the leading contributor to the global burden
of maternal death, was through a research platform
that collected data on maternal deaths and near-misses
between 2012 and 2013. While this platform made
important contributions regarding the causes of severe
maternal complications in Nigerian tertiary hospitals,
the lack of individual-level data on women without
complications (who could have served as controls) pre-
vented a comprehensive understanding of the factors
associated with the observed suboptimal quality of care.

Added value of this study

The large number of women and neonates and high bur-
den of mortality in this cohort allowed for identification of
several independent predictors of maternal and perinatal
death. The most striking findings were the increased
odds of maternal death, and of perinatal death when
there was no labour companion. Another important find-
ing was the strong association between maternal death
and non-use of a labour monitoring tool. These findings
have not been reported in randomized trials or systematic
reviews of these interventions probably due to the pro-
hibitively large samples sizes and high event rates that
would be needed to detect such important differences
between comparison groups. To our knowledge, this is
the first study demonstrating an association between
these globally recommended interventions and maternal
and perinatal mortality.

Implications of all the available evidence

Prospective surveillance of maternal and perinatal data,
including the use of selected quality of care indicators,

for periodic assessment of hospital performance and quality
improvement is critical for achieving the aims of the WHO
QED initiative and for meeting the third sustainable
development goal targets at the country level. A nation-
wide database programme for harmonizing and aggregat-
ing data could be implemented in settings with similar
medical record infrastructure as Nigeria, to identify interven-
tions that could be readily implemented to drive policy
change and impact. With the global shift towards increased
facility births and the digitization of routine national health
management systems, there is a huge potential to scale up
this programme to other countries. Our study identified
important gaps in the coverage of several interventions,
such as labour companion which could readily be
addressed in the short term to improve maternal and
newborn survival at the highest level of health care delivery
in Nigeria and other countries with similar hospital settings.

Introduction

Global efforts to reduce maternal and perinatal deaths
are targeted at reducing the global maternal mortality
ratio to less than 7o per 100,000 live births and neona-
tal mortality rate to less than 12 per 1000 live births by
2030 through the sustainable development agenda.’ In
2017, Nigeria had a maternal mortality ratio of 512 per
100,000 live births, the highest in Africa, and in 2015
neonatal mortality was 38 per 1000 live births, second
only to India.*? The lack of reliable maternal and peri-
natal data in Nigeria for health care planning has
remained a challenge for programme managers, health
care advocates and policy makers, and thus impedes
progress towards reaching the global targets.

Challenges with measurement of the burden of
maternal and perinatal mortality and morbidity, and
quality of care in low- and middle-income countries
(LMICs) are common. Data systems are often paper-
based and not centralized for aggregation at the national
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level. There are few examples of successful national
level perinatal database programmes in sub-Saharan
Africa to support quality improvement strategies. These
few examples, such as the Perinatal Problem Identifica-
tion Program (PPIP) in South Africa and Lesotho aggre-
gate facility-level data, and therefore are limited in their
capacity to report detailed information to support
broader quality improvement strategies beyond mortal-
ity reduction.”

The first nationwide maternal data system in Nigeria
was through a research platform, the Nigeria Near-miss
and Maternal Death Survey, that collected data on 998
maternal deaths and 1451 near-misses between 2012
and 2013.> The multi-centre cross-sectional study, set in
42 public tertiary hospitals providing obstetric services
within the six geopolitical zones of Nigeria, identified
women who died or experienced a maternal near-miss
from pregnancy, childbirth or puerperal complications
based on uniform identification criteria. While this
study revealed important information on the burden,
causes and avoidable factors contributing to severe
maternal complications, a comprehensive understand-
ing of the factors associated with the observed subopti-
mal quality of care was not possible due to the lack of
individual-level data on women without complications
(who could have served as controls). Further, the poten-
tial gains from policy changes in Nigeria after the publi-
cation of this landmark study could not be sustained, as
the platform was not continued beyond the research
project.

The aim of the current study was to address the gap
in the availability of harmonized nationwide maternal
and perinatal quality of care data (including data for
healthy pregnant women) in tertiary level facilities
across Nigeria to examine the burden and causes of
maternal, foetal, and early neonatal complications, the
factors associated with death, and indicators of quality
of care.

This study was established as part of the World
Health Organization’s (WHO) Quality, Equity and Dig-
nity (“QED”) programme in nine countries (including
Nigeria) with the aim of halving intrahospital maternal
and neonatal deaths in five years. One of the quality of
care standards was that every mother and newborn has
a complete, accurate, standardized medical record dur-
ing labour, childbirth and the early postnatal period.
For the WHO QED vision to be realised, it was expected
that every health facility has a mechanism for routine
data collection, analysis and feedback as part of its activi-
ties for monitoring and improving performance around
the perinatal period.

WHO, in collaboration with the Nigeria Federal Min-
istry of Health, established a nationwide electronic data
platform across a network of referral-level hospitals to
collect routine data during labour, childbirth, and early
postnatal period. The platform harmonized the assess-
ment of quality of care provided to women and
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newborns around the time of birth, and standardized
audits of maternal and perinatal deaths at the tertiary
level of health care delivery. The platform also enabled
data collection on selected quality indicators that were
proposed for the WHO QED countries — the ‘QED
indicators’.

Here we report the burden and spectrum of mater-
nal, foetal, and early neonatal complications, causes and
predictors of maternal and perinatal death, and indica-
tors of quality of care during the first year of setting up
this platform. This study was conducted to provide
insight into the burden of severe complications around
the time of childbirth, the quality of maternal and peri-
natal care, and drivers of maternal and perinatal deaths
in Nigerian referral-level facilities.

Methods

Study design, sampling and participants

This cross-sectional study captured maternal and peri-
natal data in a nationwide network of 54 consenting ter-
tiary hospitals, serving as referral centres for other
health facilities in their environs (48 publicly funded
and 6 privately funded), across the six geopolitical zones
of Nigeria (Northcentral, Northeast, Northwest, South-
east, Southsouth, Southwest). All (n = 52) publicly
funded referral-level hospitals providing in-patient serv-
ices for obstetric and gynaecological admissions were
targeted for inclusion in the study. Of these, 48 hospi-
tals (92.4%) provided consent, participated and success-
fully implemented the study. In addition two referral-
level privately funded facilities in each region were tar-
geted for inclusion. Six privately funded hospitals
located in Northwest (n = 2), Southwest (n = 2), and
Southsouth (n = 2) regions consented and participated
in the study.

The study population comprised of all women (and
their babies) who were admitted for delivery or on
account of complications within 42 days of delivery or
termination of pregnancy between 1 September 2019
and 31 August 2020. This population was chosen to
account for all pregnancy-related complications that
could result in severe morbidity or death in the partici-
pating hospitals as well as the standard denominators
for estimating the burden of maternal, foetal, and neo-
natal mortality (live births and all births). Additionally,
women who experienced a pregnancy loss or had an
abortion were included, an often neglected population
in national maternal and/or perinatal health databases.
The 42-day time period for including women after giv-
ing birth or termination of a pregnancy ensured that all
women whose deaths could be classified as a maternal
death were enrolled. For the purpose of data entry, a
woman was categorised as an obstetric admission if she
was admitted for delivery at or after 28 weeks of gesta-
tion or if she was admitted within 42 days following
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delivery. A woman was categorised as a gynaecological
admission if she was admitted with a pregnancy (<28
weeks) that ended in spontaneous, induced or missed
abortion, molar pregnancy, ectopic pregnancy, or intra-
uterine foetal death.

The scientific content of the study was approved by
the WHO Human Reproduction Programme (HRP)
Research Project Review Panel (protocol ID, AG5930,
o6 May 2018). WHO Ethics Review Committee (ID
AG65930, o5 June 2018) and the Nigerian National
Health Research and Ethics Committee approved the
study (ID NHREC/o1/o1/2007, 05 September 2018).
Authorities of all participating hospitals granted written
institutional approvals to participate in the pro-
gramme’s data collection, periodic analyses and report-
ing. Individual level written consent was not required as
the study did not involve direct interaction with women
or their babies, or interview of medical staff.

Development of the platform and programme
coordination
The electronic data platform was developed by custom-
ising open-source District Health Information Software
(DHIS-2), the approved Health Management Informa-
tion System by the Federal Ministry of Health of
Nigeria. The data platform collected information from
patient medical records using an electronic case report
form. The information obtained included women’s soci-
odemographic data, past medical history, antenatal his-
tory, labour and delivery details (including the baby’s
clinical condition), and immediate postpartum observa-
tions. The data collected were used to report on the
QED indicators specified for the multinational WHO
QED initiative (Appendix I1).°

There was a National Coordinating Unit, comprising
of a national coordinator, a data manager, a statistician,
six regional coordinators (each overseeing facilities in
their region), Nigeria Ministry of Health representatives
and WHO staff from the Nigeria country office and
headquarters. Each of the participating hospitals had a
team of one obstetrician, one neonatologist (designated
as hospital coordinators) and two medical record officers
(MROs) coordinating and entering data from patient
medical records into the database. Each hospital had
quarterly facility audits conducted by their hospital coor-
dinators on available services, human resources and
supplies.

Data collection and electronic capture

Trained MROs (two at each hospital) conducted daily
surveillance of medical records in the obstetric ward,
gynaecological emergency unit, birthing/delivery room,
operating theatre and intensive care unit. For each
woman, data entry was initiated at time of admission,
updated during admission, and completed at time of

discharge or death (whichever was earlier). Data were
captured from patient medical records using a tablet-
based case report form that was specifically developed
for the project. A unique identifier was used to link the
data between a woman and her newborn in the data-
base.

In the event of a maternal or perinatal death (still-
birth or early neonatal death), the local mortality audit
team (led by an obstetrician and neonatologist) analysed
and documented the primary cause of death (using
International Classification of Diseases for maternal
death [ICD-MM] and perinatal death [ICD-PM]),”* and
the associated avoidable factors.” In cases of re-admis-
sion of a woman (within 42 days of delivery) or neonate
(within the first 7 days of life), a re-admission form was
generated to record the reason(s) for the re-admission
and the outcome. A re-admission was not considered a
new entry and additional information from the re-
admission was added to the previously recorded data for
the woman or neonate.

The data collected were synchronised in real-time
from the internet-enabled tablet device to a secured cen-
tral cloud-base server. The data record for each partici-
pant was closed Go days after admission — allowing for
correction of any data entry error by hospital coordina-
tors, generation of a re-admission form (in case of a re-
admission), and completion of maternal or perinatal
death audit form where applicable.

To ensure reliability of data and minimise heteroge-
neity in data collection across hospitals, several quality
assurance procedures were put in place. A manual of
standard operating procedures was developed and train-
ing provided to project teams from all facilities. The
data platform had in-built validation rules, including
the use of mandatory fields, to minimise data entry
errors and ensure completeness of data. Before synchro-
nising with the central server, data entered for each
woman and her baby were verified by the hospital coor-
dinators. The data manager at the National Coordinat-
ing Unit and a staff at the WHO Country Office
conducted monthly checks of total admissions in rele-
vant hospital registers against the admissions recorded
in the database, and took necessary actions to address
any discrepancies. In addition, approximately 5% of
woman-infant records were randomly selected and scru-
tinised for any errors or inconsistencies on a weekly
basis by the hospital coordinator. Any inconsistencies or
errors identified were resolved before closure of the data
record for each participant, ensuring only accurate data
were included in the database.

Outcomes and definitions

The availability of live-saving interventions (blood bank-
ing services, neonatal resuscitation facilities, operating
theatre and anaesthetic machine), and availability of
oxytocin, ergometrine, tranexamic acid, magnesium
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sulfate, intravenous fluids, and strength of the health
care workforce were assessed using data obtained from
quarterly facility-level audits.

Key outcomes for women and their babies included
the burden and causes of morbidity and mortality,
avoidable factors contributing to mortality, and indepen-
dent predictors of mortality. We assessed the burden of
maternal morbidity according to the morbidity contin-
uum adapted from Say et al. with the following catego-
ries: women with any complication regardless of
severity, women with potentially life-threatening com-
plication, women who survived life-threatening compli-
cation (severe acute maternal morbidity), and maternal
death. The full description of these categories can be
found in Appendix III.

The burden of maternal mortality was determined by
calculating the intrahospital maternal mortality ratio
(defined as number of maternal deaths amongst all
women admitted and managed in the hospital regard-
less where they gave birth, per 100,000 live births); and
pre-discharge maternal mortality ratio (defined as num-
ber of deaths amongst women who delivered in the hos-
pital prior to discharge per 100,000 hospital live
births). While the former was based on standard defini-
tion of maternal mortality ratio at the hospital level, the
latter had been specifically developed as one of the QED
indicators.

The burden of perinatal mortality was estimated by
calculating the QED indicators institutional stillbirth
rate and pre-discharge neonatal mortality rate. Institu-
tional stillbirth rate was disaggregated by antenatal and
intrapartum stillbirths and was defined as the number
of babies born in a health facility with no signs of life at
birth, per 1000 facility births, and pre-discharge neona-
tal mortality rate was defined as the number babies
born live in a facility who died prior to discharge per
1000 facility live-births.

Avoidable factors contributing to maternal and peri-
natal deaths were assigned by the hospital mortality
audit team using the National Maternal and Perinatal
Death Audit Tool that was developed and published by
the Nigerian Federal Ministry of Health.® Avoidable fac-
tors included patient-orientated and facility-level factors
as defined in the National Maternal and Perinatal Death
Audit Tool (Appendix IV). Avoidable factors experienced
by women and their babies prior to their arrival at the
hospital and upon arrival at hospital were based on eval-
uation of patient medical records and were ascertained
by the hospital mortality audit team.

The quality of care provided in the participating hos-
pitals was assessed using a list of indicators that were
developed by a consultative group of experts to standard-
ize quality assessment across the nine countries partici-
pating in the WHO QED initiative.® The definitions and
measurement of these QED indicators are presented in
Appendix II. To complement this assessment, the over-
all quality of care performance for specific maternal
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conditions were also assessed using cause-specific case
fatality rates. Cause-specific case fatality rate was
defined as the proportion of women who died from a
specific condition amongst all women with the condi-
tion. Cause-specific case fatality rates were calculated at
the national and regional levels.

The following sociodemographic and clinical variables
were separately analysed as independent predictors of
maternal and perinatal deaths: maternal age, marital sta-
tus, highest education level attained, woman’s occupa-
tion,  husband/partner’s  occupation,  previous
miscarriage(s), previous caesarean section(s), parity, ante-
natal care, referral status, cervical dilatation at admission,
mode of birth, companionship in labour (for obstetric
admissions), continuous labour monitoring with a parto-
graph (in women who underwent labour) and use of ute-
rotonic for the prevention of postpartum haemorrhage.

Statistical analysis

We conducted descriptive analysis on the available
human resources and supplies at the facility level, as well
as the sociodemographic and clinical characteristics of
the study population at the individual level. We per-
formed descriptive analysis of the proportion of women
in each category of the maternal morbidity continuum.
We calculated intrahospital maternal mortality ratio and
pre-discharge maternal mortality ratio, the live births and
stillbirths (by place of birth), based on the above defini-
tions, for all facilities, and for publicly-funded and pri-
vately-funded facilities separately. Descriptive statistics
were used to examine the causes of maternal and perina-
tal deaths and avoidable factors contributing to deaths.

Independent predictors for maternal death, and for
perinatal death were separately explored using logistic
regression models. Each variable was first entered in a
univariable logistic regression model with death as the
binary outcome for unadjusted estimates. Variable levels
were aggregated where appropriate. Multilevel mixed-
effects logistic regression models were used to determine
the sociodemographic and clinical characteristics that
were associated with maternal death. A similar model
was used to determine the variables associated with peri-
natal death. Random effects were adjusted for at the hos-
pital level. A backward stepwise variable selection
procedure was used to progressively remove the least use-
ful predictors until the most parsimonious model was
achieved. Unadjusted and adjusted odds ratios (OR) with
corresponding 95% confidence intervals (CI) and p-val-
ues are reported. Statistical significance was accepted at
p<o-05. All analyses were conducted with STATA Ver-
sion 16 (College Station, TX: StataCorp LLC)."

Variables included in the univariable and multivari-
able models with >5% missing data were checked for
type of missingness (missing not at random, missing
completely at random, missing at random).” Where
necessary, sensitivity analysis was conducted by
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comparing complete case analyses with models includ-
ing missing data. The use of multiple imputation for
missing values was explored where appropriate.

Role of funding source: The funders did not play any
role in the study design; in the collection, analysis, and
interpretation of data; in the writing of the report; and
in the decision to submit the paper for publication. JT,
TL, MB, OO had access to the data. The decision to sub-
mit the paper for publication was taken by all authors.

Results

Implementation of the programme

The key features of the Maternal and Perinatal Database
for Quality, Equity and Dignity Programme are pre-
sented in Table S1.

Characteristics of participating hospitals

Facility-level audit of 46 participating hospitals (r pri-
vately-funded and 7 publicly-funded did not complete
audits) showed that life-saving medications for preven-
tion and treatment of postpartum haemorrhage and
eclampsia were consistently available in the majority of
the hospitals: oxytocin (46 facilities, 100%), intravenous
fluids (46 facilities, 100%), ergometrine (42 facilities,
91-6%), and magnesium sulfate (44 facilities, 95-8%).
The exception was tranexamic acid which was consis-
tently available in 26 of the hospitals (56.3%). The avail-
able human resources, number of women admitted,
and foetal, maternal, and early neonatal mortality out-
comes reported during the study period are presented
in Table S2. There was no clear relationship between
the number of obstetric and neonatal care providers
employed in the participating hospitals and the mortal-
ity outcomes reported during the study period.

Characteristics of study population

Between 1 September 2019 and 31 August 2020, a total
of 76,563 women were admitted for delivery or on
account of complications within 42 days of delivery or
termination of pregnancy. 4079 of these women (5.3%)
delivered at a privately-funded facility. There were
74,385 babies born at or above 28 weeks to the women
in this study. The sociodemographic and clinical charac-
teristics of the women and their babies are presented in
Table 1.

Care during labour and childbirth

Use of labour monitoring tool. There were 54,923
women who underwent labour. Of these, 43,171
(78-6%) had continuous labour monitoring with a par-
tograph, 9316 (16.9%) did not have continuous labour
monitoring with partograph and it was unknown if

Characteristic * All women
(n=76,563)
n (%)
Age (years, mean, SD) 29.4 (5.8)
Missing 522 (0.7%)
Marital status
Single 1215 (1.6)
Married/cohabitating 74,447 (97.2)
Separated/divorced 113(0.2)
Widowed 13(0.02)
Missing 775 (1.0)
Education level (highest level attained)
No formal education 7685 (10.1)
Primary education 2812 (3.7)
Secondary education 29,170 (38.1)
Post-secondary education 29,905 (39.2)
Missing 6039 (7.9)
Occupation — woman
Not gainfully employed 28,196 (36.8)
Professional/technical/managerial 5051 (668)
Civil servant/administrative/clerical 12,318 (16.0)
Sales/trading 17,225 (22.5)
Farming/agricultural work/skilled manual/ 5494 (7.2)
unskilled manual
Other 3312 (4.3)
Unknown 2642 (3.5)
Missing 2325 (3.0)
Occupation — husband/partner
Not gainfully employed 860 (1.1)
Professional/technical/managerial 6920 (9.0)
Civil servant/administrative/clerical 24,123 (31.5)
Sales/trading 18, 865 (24.6)
Farming/agricultural work/skilled manual/ 10,454 (13.7)
unskilled manual
Other 3168 (4.1)
Unknown 11,130 (14.5)
Missing 1043 (1.4)
Tribe
Hausa 18,839 (24.6)
Yoruba 16,155 (21.1)
Igbo 12,840 (16.8)
Fulani 3904 (5.1)
Kanuri 1849 (2.4)
Tiv 1783 (2.3)
Binis 1573 (2.1)
Esan 1230 (1.6)
Other 17,078 (22.3)
Missing 1312(1.7)
Religion
Christianity 40,203 (52.5)
Islam 35,012 (45.7)
Traditional 106 (0.1)
Other 59 (0.08)
Missing 1183 (1.5)

Booking status

Table 1 (Continued)
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Characteristic * All women
(n =76,563)
n (%)

No antenatal care (ANC) 11,283 (14.7)

ANC at the same facility 51,930 (67.2)

ANC at another health facility 11,613 (15.2)

ANC outside of a health facility 352(0.5)

Missing 1385(1.8)

Median number ANC visits for women who 6

had ANC at same facility

Missing 3332 (7.8)

Parity

First pregnancy 22,919 (29.9)

1—4 previous pregnancies (> 28 weeks) 46,193 (60.3)

5 or more previous >28 weeks 6920 (9.1)

Missing 531(0.7)

Number previous miscarriages

0 54,129 (70.7)

1 12,232 (15.9)

2 5229 (6.8)

3 1956 (2.6)

4 or more 1209 (1.6)

Missing 1808 (2.4)

Number previous caesarean section

0 63,630 (83.1)

1 6626 (8.6)

2 2679 (3.4)

3 or more 763 (1.0)

Missing 2865 (3.7)

Source of referral for women referred to

hospital

Self-referral 3980 (26.3)

Public hospital 7932 (52.4)

Private hospital 2586 (17.1)

Mission home 165 (1.1)

Traditional Birth Attendant 184 (1.2)

Other 293 (1.9)

Missing 3(0.0)

Location where women gave birth

Same health facility (within the network) 69,799 (97.2)

Other health facility 545 (0.7)

Non-health facility 97 (0.1)

Home 546 (0.8)

Other location 165 (0.2)

Missing 606 (0.8)

Cervix dilatation at admission

Latent phase (0—3 cm) 44,398 (61.9)

Active phase (4 or above) 27,372 (38.1)

Missing 0(0)

Table 1: Sociodemographic and clinical care characteristics of
women admitted for delivery or on account of complications

within 42 days of delivery or termination of pregnancy.

+ Number of women varies for characteristics between obstetric and

gynaecological admissions.
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1684 (3.1%) women had continuous labour monitoring
with partograph. There were missing data for 752
women (1.4%).

Companionship. Of obstetric admissions, 18,944
women (26.4%) had a companion in labour, 35,341
women (49.2%) had no companion in labour and for
15,098 women (21.0%) it was not known whether a
companion was present. Data were missing for 2375
women (3.3%). Of the 18,944 women who had a com-
panion during labour, 55.2% had their spouse, 38.5%
had a family member and 6.3% had a person who was
not a family member. Women with a companion in
labour had more spontaneous vaginal deliveries com-
pared to women without a companion (Risk Difference
(RD) 12 more per 1000, 95% CI 4 more to 21 more),
fewer caesarean sections (RD 10 more per 1000, 95%
CI 2 fewer to 18 fewer) and fewer instrumental vaginal
births (RD 3 fewer per 1000, 95% CI 1 fewer to 4 fewer).
Women with a companion in labour also had fewer
babies with 5 min Apgar scores less than 7 (9 fewer per
1000, 95%Cl 1 fewer to 5 fewer).

Uterotonic use for post-partum haemorrhage preven-
tion. There were 58,809 (81.9%) women who received
a uterotonic for PPH prevention, 6241 (8.7%) who did
not receive a uterotonic for PPH prevention and it was
unknown if 5972 (8.3%) women received a uterotonic
for PPH prevention. There were missing data on 748
(1.1%) of women.

QED indicators
Table 2 presents the QED indicators that were explored
across pregnancies in the network.

Burden of maternal and perinatal complications
37,998 women (49.6%) admitted during pregnancy,
childbirth or 42 days after childbirth or termination of
pregnancy had a complication that was not life-threaten-
ing, 5678 (7-4%) had a potentially life threatening com-
plication but survived, and 940 (1-:2%) of women died.
1.3% (931/72,484) of women who delivered in publicly-
funded facilities died, and 0.2% (9/3857) of women
who delivered in privately-funded facilities died. The
morbidity continuum is presented in Figure. 1.
Intrahospital maternal mortality ratio was 1361 per
100,000 live births (940/69,055) and pre-discharge
maternal mortality ratio was 682 per 100,000 hospital
live births (464/67,971). Maternal mortality rates were
lower for women who delivered in privately-funded
facilities (209 per 100,000; 8/3819) compared to pub-
licly-funded (710 per 100,000; 456/64,152). 526 (56%)
of maternal deaths were women who had been referred.
Maternal death audits were completed in 9og (96-7%)
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QED indicator

National

Range across regions

Pre-discharge maternal mortality ratio *
Institutional stillbirth rate

Antenatal stillbirth rate

Intrapartum stillbirth rate

Pre-discharge neonatal mortality rate

Pre-discharge family planning counselling for mother and baby 74-8%
Companion in labour 26-4%
Newborns breastfed within one hour of birth 59-7%
Immediate postpartum uterotonic use for 81:9%
postpartum haemorrhage (PPH) prevention
Newborns with birthweight documented 96-6%
Basic hygiene provision * 91-0%
Basic sanitation for women and families * 89-0%

682 per 100,000 hospital live births
59-3 per 1000 hospital births

26-8 per 1000 hospital births

32-3 per 1000 hospital births

15-3 per 1000 hospital live births

430 per 100,000 to 974 per 100,000

40.1 per 1000 hospital births to 90.1 per 1000
18.9 per 1000 to 34.2 per 1000

21.2 per 1000 to 56.0 per 1000

13.3 per 1000 to 20.2 per 1000

64-5% to 86-9%

17-1% to 35-1%

52-8% to 67-1%

70-5% to 94-2%

91-1% to 97-9%
41-0% to 100%
43-0% to 100%

Table 2: Quality, Equity, and Dignity (QED) Indicators findings.

$832 births have missing data on vital status at birth these have been excluded from mortality calculations; * facility level indicators.

Continuum of morbidity

Women any
with
complications
during
pregnancy,
childbirth or in
42 days after
birth
N =44,614
(58.3%)

All women
who
delivered or
ended their
pregnancy
N=76,563
100%0

Women without
complications
N=31,949
(41.7%)

S

Women who
survived potentially
life threatening

complication

severe acute

Women with
potentially lite

threatening maternal morbidity
complications N=5,678
N=6,618 (85.8%)
(14.8%)

Maternal deaths
N =940
(14.2%)

Women without
potentially lite
threatening
complications
N=37,996
(85.2%)

Adapted from Say et al., 2009

Figure. 1. Morbidity continuum for all women who were admitted to participating hospitals for delivery or on account of complica-
tions within 42 days of delivery or termination of pregnancy. Percentages to proportion of women at each stage of morbidity con-

tinuum (not total number of women).

of cases. The primary causes of maternal death are pre-
sented in Table 3. The leading causes of maternal death
were hypertensive disorders of pregnancy (n = 289,
31:8%), pregnancy-related infections (n = 146, 16-1%),
and postpartum haemorrhage (n = 103, 11-4%). Cause-
specific case fatality rates were worst for puerperal sep-
sis (40-8%) and eclampsia (24-9%) (Table S3).

The most frequent avoidable factors contributing to
maternal deaths were delay in woman seeking health
care help (n = 641, 70-5%), delay in appropriate referral

(n =522, 57:4%) and lack/delay of transport from home
to health facility (235, 25-8%) (Table 4).

There were 74,385 babies born at or after 28 weeks of
gestation. A total of 4498 of these babies were stillborn,
and for 832 of them, the vital status at birth was
unknown. Of the 69,055 live births, 1090 resulted in
early neonatal death. The institutional stillbirth rate was
59-3 per 1000 facility births (4284/72,255). The stillbirth
rate for publicly-funded facilities was 61.7 per 1000
(4217/68,369), and 17 per 1000 (67/3886) for privately-
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Ectopic pregnancy

Hydatidiform mole

Other abnormal products of conception

Spontaneous abortion

Medical abortion

Other abortion

Unspecified abortion

Failed attempted abortion

Complications following abortion and ectopic and molar pregnancy
Hypertensive disorders

Pre-existing hypertensive disorder with superimposed proteinuria

Gestational [pregnancy-induced] hypertension with significant proteinuria
Eclampsia

Unspecified maternal hypertension

Obstructed labour

Obstructed labour due to malposition and malpresentation of foetus
Other obstructed labour

Other direct obstetric complications

Embolism

Other obstetric trauma

Sequelae of complication of pregnancy, childbirth and the puerperium
Other direct causes

Indirect causes

Diabetes mellitus in pregnancy

Maternal disease (unspecified)

Complications of anaesthesia during pregnancy, labour and delivery
Other indirect complication

Other cause of death (unknown if direct or indirect cause)

Obstetric death of unspecified cause

Primary cause of death * N =909 (%)
Obstetric haemorrhage 181 (19.9)
Placental disorders 3(0.3)
Placenta praevia 14 (1.5)
Premature separation of placenta [abruptio placentae] 33(3.6)
Antepartum haemorrhage, not elsewhere classified 5(0.6)
Intrapartum haemorrhage 23(2.5)
Postpartum haemorrhage 103 (11.4)
Pregnancy-related infection 146 (16.1)
Infections of genitourinary tract in pregnancy 7(0.8)
Puerperal sepsis 98 (10.8)
Other puerperal infections 12(1.3)
Other maternal infections and parasitic diseases 29 (3.2)
Abortive outcome 69 (7.6)
Haemorrhage in early pregnancy 4(04)

Gestational [pregnancy-induced] hypertension without significant proteinuria

Pre-existing hypertension complicating pregnancy, childbirth and the puerperium

7(0.8)
3(03)
7(0.8)
8(0.9)
2(0.2)
12(1.3)
11(1.2)
5(0.6)

10 (1.1)
289 (31.8)
19 (2.1)
9(0.9)
61(6.7)
187 (20.6)
8(0.9)
5(0.6)
22(24)
13(1.4)
9(1.0)
70(7.7
12(1.3
14(1.5
29 (3.3
15(1.6
63 (6.9
8(0.9)
42 (4.6)
8(0.9)
5(0.5)
51(5.6)
18 (2.0)

)
)
)
)
)
)

*There were 940 deaths, with o9 maternal audits performed.

Table 3: Primary cause of maternal death using the WHO application of ICD-10 to maternal mortality (ICD-MM) (5).

funded facilities. The antenatal stillbirth rate was 26-8
per 1ooo facility births (1939/72,255) and the intra-
partum stillbirth rate was 323 per 1000 facility
births (2337/72,255)(for 8 stillbirths it was unknown
if antenatal/intrapartum). The pre-discharge neonatal
mortality rate was 15-3 per 1000 facility live-births
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(1043/67,971). The pre-discharge neonatal mortality
rate was 15.8 per 1000 (1018/64,152) for publicly-
funded facilities, and 6.5 per 1000 for privately-
funded facilities (25/3819).

Perinatal death audits were completed for 4667
deaths (87-6% of deaths occurring in facility). 2623
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Antepartum (%) Intrapartum (%) Neonatal (%)

11.3

463
55.5
798
13- 4=

= Al: Congenital malformations = |1: Congenital malformations = N1: Congenital malformations

A2: Infe sl X -
® A2 Infe 12: Birth trauma » N2: Disorders related to fetal growth

A3: Ant tum hypoxia 13: Acute intrapartum event = N3: Birth trauma

vecified antepartum disorder 4 sctio 3
P 14: Infection N4: Complications of intrapartum events
= |5: Other specified intrapartum disorder

rders related to fetal growtk

= N5: Convulsions and disorders of cerebral status

= NB: Infection

Figure. 2. Causes of perinatal deaths using the WHO application of ICD-10 to perinatal mortality (ICD-PM) (n = 4,667).

deaths occurred in the antepartum period (56-3%), 1144
occurred in the intrapartum period (24-5%) and 9oo in
the neonatal period (19-2%) (Figure 2). Most perinatal
deaths occurred amongst women with a complication
(n = 3539, 75-8%). The main causes of death are pre-
sented in Table S4. 2570 perinatal deaths were referrals
(46%). 2576 (55.2%) of perinatal deaths had an avoid-
able family factor contributing to death, 1260 (27%) had
an avoidable health worker factor, 980 (21%) had a com-
munity factor. Administrative factors were implicated in

313 (6-7%) of deaths.

Independent predictors of maternal and perinatal
death

Table 5 presents separately the predictors of maternal
and perinatal death.

Avoidable factor * n (%)

Patient orientated factor
Delay in woman seeking health care 641 (70.5)
Patient's refusal of treatment or admission 54 (5.9)

Facility level factor

Delay in appropriate referral 522 (57.4)
Lack / delay of transport from home to health care facility 235 (25.8)
Lack of facilities, equipment or consumables 150 (16.5)
Delay in receiving care from medical staff 109 (12.0)
Health services and communication breakdown 90 (9.9)
Lack of medical expertise, training or education 76 (8.3)
Lack of human resources 46 (5.1)

Table 4: Avoidable factors contributing to maternal contributing
factors to maternal death (n = 909).

*More than one factor can be selected for each death; 105 women did not
have any contributing factor to death.

The independent predictors of maternal death were:
low maternal education, no antenatal care or antenatal
care received outside of a health facility, referral from
other facility or informal setting, previous caesarean sec-
tion, admission during the latent phase of labour, opera-
tive vaginal birth, non-use of labour monitoring tool, no
companion present during labour, and non-use of ute-
rotonic for postpartum haemorrhage (PPH) prevention.

Predictors of perinatal death were: maternal age >35
year of age, low maternal education, no antenatal care
or antenatal care outside of a health facility, referral
from other facility or informal setting, previous caesar-
ean section, admission during the latent phase of
labour, operative vaginal birth, non-use of labour moni-
toring tool, no companion present during labour, and
non-use of uterotonic for PPH prevention.

Missing data and sensitivity analyses

There were few missing data. We do not have any spe-
cific information on the three publicly-funded facilities
that did not participate in the study, therefore we were
unable to ascertain if the missing data would be missing
at random. All individual variables had <5% missing
data, except for women’s education level (7-8%). Wom-
en’s education was found to be missing at random. We
conducted a sensitivity analysis using only complete
cases for women's education level and compared esti-
mates to the multilevel model that included all cases.
There was very little impact on the magnitude or direc-
tion in odds ratios and statistical significance. Although
all variables in the model had less than <5% missing
data, three important variables, use of labour monitor-
ing tool, companionship in labour and uterotonic for
PPH prevention, had responses that could fall in an
‘unknown’ category. We ran a sensitivity analysis with
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Factors associated with death *

Maternal death

Perinatal death

Unadjusted Odds Adjusted Odds p-value Unadjusted Odds Adjusted Odds p-value
Ratio (95% Cl) Ratio (95% Cl) Ratio (95% Cl) Ratio (95% Cl)

Age

<20 years 248 (1.94,3.19) 1.17 (0.85,1.61) 0.328 1.64 (1.48,1.81) 0.86 (0.75, 0.99) 0.045

20—35 years (reference) 1 1 1 1

>35 years 1.21(1.01, 1.46) 1.15(0.93, 1.44) 0.203 1.28 (1.21,1.36) 1.26 (1.15,1.37) <0.001
Woman's education level

No formal education 8.44 (6.85, 10.39) 2.52(1.86,3.41) <0.001 3.59(3.37,3.83) 1.68 (1.49, 1.89) <0.001

Primary education 6.71 (5.07, 8.87) 1.76 (1.24, 2.49) 0.002 2.96 (2.69, 3.26) 1.43(1.24,1.65) <0.001

Secondary education 2.13(1.73,2.62) 1.36 (1.07,1.74) 0.012 1.52(1.67, 1.96) 1.10(1.01, 1.20) 0.022

Completed post-secondary education (reference) 1 1 1 1
Husband's occupation

Not gainfully employed 5.19 (3.11, 8.67) 2.09 (1.18, 3.67) 0.011 3.10 (2.63, 3.67) 1.48(1.16, 1.88) 0.002

Professional/technical/managerial (reference) 1 1 1 1

Sales/trading 2.78(2.21,3.48) 1.64 (1.27,2.12) <0.001 1.53(1.45, 1.63) 1.29(1.19,1.42) <0.001

Manual labour/other 7.30 (5.89, 9.04) 1.98 (1.51,2.59) <0.001 2.99(2.82,3.18) 1.54(1.39,1.70) <0.001
Antenatal care booking (ANC)

No antenatal care 15.1(12.22,18.66) 2.80(2.10,3.72) <0.001 22.28 (21.01, 23.63) 5.58 (5.08, 6.14) <0.001

ANC at the same facility (reference) 1 1 1 1

ANC at another health facility 13.3(10.76, 16.51) 2.09 (1.54,2.82) <0.001 7.97 (7.48, 8.48) 4.01 (3.62, 4.44) <0.001

ANC with traditional birth attendant or informal setting 28.8 (30.56, 52.09) 4.87 (2.75, 8.64) <0.001 12.19(9.70, 15.32) 5.00 (3.73, 6.70) <0.001
Parity

First pregnancy 0.34(0.28, 0.42) 0.91(0.74,1.12) 0373 0.48 (0.45, 0.52) 0.97 (0.89, 1.04) 0.383

1—4 previous pregnancies (reference) 1 1 1 1

5 or more previous 0.35(0.29, 0.42) 1.34(1.07,1.69) 0.01 0.41 (0.38, 0.44) 1.59(1.49,1.75) <0.001
Women has had previous caesarean section

No (reference) 1 1 1 1

Yes 0.88(0.72,1.1) 1.54(1.18, 2.00) 0.001 0.57 (0.53,0.61) 1.14(1.03,1.27) 0.016
Woman has had previous miscarriage

No (reference) 1 1 1 1

Yes 0.71 (0.59, 0.83) 0.76 (0.62, 0.92) 0.005 1.29(1.23,1.35) 1.18(1.10,1.27) <0.001
Referral status

Woman was not referred or self-referred (reference) 1 1 1 1

Woman referred from public or private hospital 9.83 (8.50, 11.35) 4.03 (3.25,4.98) <0.001 3.45(3.28,3.62) 1.84 (1.69, 2.00) <0.001

Referred from informal setting A 1544 (11.2,21.31) 5.06 (3.35,7.63) <0.001 4.45 (3.78, 5.25) 2.25(2.00, 3.10) <0.001

Table 5 (Continued)
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Factors associated with death *

Maternal death

Perinatal death

Unadjusted Odds
Ratio (95% Cl)

Adjusted Odds
Ratio (95% CI)

p-value

Unadjusted Odds
Ratio (95% Cl)

Adjusted Odds
Ratio (95% CI)

p-value

Cervix dilatation at admission **

Latent phase (0—3 cm)

Active phase (reference) (4 or above)
Birth mode

Spontaneous vaginal birth (reference)

Assisted vaginal birth

Elective caesarean section

Emergency caesarean section
Labour monitoring tool used ***

Yes (reference)

No

Unknown
Companionship in labour

Woman had companion (reference)

Woman did not have companion

It was unknown if the woman had a companion
Woman received uterotonic for PPH prevention **

Yes (reference)

No

Unknown

Facility +

6.66 (5.65, 7.86)
1

1

4.53 (2,58, 7.96)
0.57 (039, 0.82)
2.01(8.61,11.65)

]
7.47 (6.00, 9.29)
19.95 (15.27, 26.04)

1
1.61(1.25, 2.08)
3.32(2.56, 4.28)

1
2.34(1.83,3.01)
543 (4.49, 6.54)

2.32(1.89,2.85)
1

1

2.28(1.24,4.19)
0.42 (0.26, 0.70)
0.79 (0.61,1.01)

1
445 (3.46,5.73)
3.92(2.81,5.47)

1
1.43(1.07,1.94)
1.68 (1.23,2.29)

1
2.01(1.52,2.68)
2.26(1.77,2.89)

<0.001

0.008
0.001
0.063

<0.001
<0.001

0.017
0.001

<0.001
<0.001

1.61(1.52,1.70)
1

1

3.34(2.65,4.20)
0.35(0.31,0.40)
1.49 (1.40, 1.58)

1
2.82(2.63,3.02)
3.40(2.99,3.87)

1
1.68 (1.56, 1.81)
1.73 (159, 1.89)

1.56 (1.45, 1.67)
1

1

1.78 (136, 2.31)
0.28 (0.23,0.33)
0.66 (0.59, 0.73)

]
2.37(2.17,2.60)
1.70 (1.45, 1.99)

1
1.67 (1.49,1.87)
1.45(1.29, 1.64)

<0.001

<0.001
<0.001
<0.001

<0.001
<0.001

<0.001
<0.001

Table 5: Sociodemographic and clinical factors associated with maternal death * (n = 76,563) and perinatal death (n = 71,770)%*, presented as odds ratio (OR) with 95% confidence intervals (95% Cl).
*Outcome of gynaecological or obstetric admission was a maternal death * Outcome of obstetric admission was a stillbirth or neonatal death. * 832 obstetric admissions had unknown data on vital status of baby(ies) at birth and
were excluded from the perinatal death analysis model. * Separate multilevel logistic regressions were used for maternal death and perinatal death. A traditional birth attendant, mission home or other informal setting; ** for obstet-
ric admissions only; *** for women without pre-labour caesarean section; + adjusted model accounted for random effects at the facility level; 0.2771 and 0.133 was the variation between facilities in maternal and perinatal death

(respectively). The model quantified the between and with facility (between women) variations and indicate that there is a substantial variation between facilities over and above the between women variations (p<o.oo1).
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all women/babies with unknown data on use of labour
monitoring tool, companionship in labour or uterotonic
for PPH prevention removed from the maternal and
perinatal death models (n = 17,836 cases with unknown
data were removed), and found that these interventions
were still associated with death with similar effect esti-
mates. We also ran a sensitivity analysis with women/
babies from privately-funded facilities removed from
the model. The effect estimates did not change substan-
tially.

Discussion

Our study reveals a high burden of severe maternal and
perinatal complications in Nigerian referral-level facili-
ties. Close to one-tenth of the women admitted for deliv-
ery or on account of pregnancy-related complications
had a potentially life-threatening event and an unaccept-
ably high proportion of these women died. Maternal
and perinatal mortality were particularly high amongst
women who were referred, and those who had already
developed potentially life-threatening complications
prior to hospital admission. Delays in reaching the hos-
pital and delays in receiving care upon arrival at the hos-
pital were the most commonly attributed avoidable
factors contributing to maternal and perinatal deaths.
The lack of antenatal care at the same facility, referral,
lack of a labour companion, non-use of labour monitor-
ing tool, and non-use of uterotonic for PPH prophylaxis,
independently increased the odds of maternal and peri-
natal deaths. Our quality of care indicators revealed sub-
optimal coverage of labour companionship and use of
uterotonic for PPH prevention. In addition, while
eclampsia and PPH were the most frequent complica-
tions observed during the study period, the survival
rates following maternal sepsis and eclampsia were con-
siderably lower than for other complications.

To our knowledge, this study reports the largest data-
set of individual-level data on women and newborns
admitted to referral-level facilities in Nigeria and the
region. It was the first attempt to investigate several pre-
viously unexplored interventions as potential predictors
for maternal and perinatal death, which was possible
because of the large data set and inclusion of informa-
tion for women with complicated and uncomplicated
pregnancies.

A number of limitations need to be acknowledged.
Despite the use of a manual of operating procedures to
standardise implementation of the study across hospi-
tals, the large number of hospitals, medical staff, clini-
cal protocols, and patient medical record formats in use
across the network may have resulted in misclassifica-
tion or heterogeneity in documentation of pregnancy-
related events, and the incompleteness of important
data. Although our best efforts were made to include a
range of predictors that may influence maternal and
perinatal death residual confounding may be present.

www.thelancet.com Vol 47 Month May, 2022

For example, pregnancy weight gain, use of traditional
herbal medicines during pregnancy, alcohol and drug
use were not captured in our data, so could not be
explored. Finally, our study was conducted in a hospital
network that largely represents publicly-funded referral-
level tertiary facilities in Nigeria, and despite the inclu-
sion of consenting private health facilities, our data
might not reflect the quality of care in the private health
sector, or at lower level health facilities.

The disproportionately high burden of maternal and
perinatal mortality reported in this study suggests that
facility-based births in this setting are still associated
with suboptimal quality of care. Since the conduct of
the Nigerian Near-miss and Maternal Death Survey
more than five years ago,’ it appears that there has been
little or no improvement in maternal mortality reduc-
tion at this level of health care delivery in Nigeria. The
high intra-hospital maternal mortality ratio (1088 per
100,000 live births, 1-1%) reported in the near-miss
study (comprised of publicly-funded facilities) is compa-
rable to 1.3% seen in the current study for publicly-
funded facilities. In the global context, this burden of
maternal mortality in Nigerian referral-level hospitals,
either in relative or absolute terms, surpassed those
observed from similar surveillance systems in other
low- and middle-income countries.”"#

The contributory factors to maternal and perinatal
mortality were largely similar to previous observations
in the literature.” "2 About half of women and babies
who died in our study occurred in situations where the
woman was referred for care at the participating hospi-
tals, with one in five arriving with a potentially life-
threatening complication or having deteriorated to a
state where the condition was life-threatening. Studies
in LMICs show that delay in transport is a contributing
factor in around one-third of maternal deaths.>**' Previ-
ous studies have highlighted poor and inefficient refer-
ral systems in Nigeria and other LMICs.'®'9***3 The
delays in referral or delay in transport to facility, com-
bined with suboptimal emergency readiness to deal
with life-threatening complications at these hospitals
were likely responsible for the overall poor maternal
and perinatal outcomes. The difference in mortality
rates between privately-funded and publicly-funded
facilities is likely due to differences in sociodemo-
graphic characteristics.

The most striking findings in our study were the
strong associations between maternal and perinatal
deaths and the lack of a labour companion, non-use of
labour monitoring tool, and non-use of uterotonic for
PPH prevention. While systematic reviews of rando-
mised trials on labour companionship, partograph, and
uterotonics for PPH prevention (compared with no
intervention or usual care) have reported findings that
were consistent with general improvement in important
maternal and/or perinatal outcomes, none have
reported impact on mortality outcomes.>* 2° This may

13
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be due to the prohibitively large sample sizes and high
event rates that would be needed to detect such impor-
tant differences between comparison groups. More
research is needed to confirm this finding in other set-
tings.

We found high case fatality rates for sepsis and
eclampsia, suggesting that on average, about one of every
four women with eclampsia and four of every ten women
with sepsis did not survive their underlying complica-
tions. These findings are consistent with the observations
in Nigeria Near-miss and Maternal Death Survey where
maternal systemic infections and eclampsia also had the
worst outcomes.’” The underlying reasons for these per-
sistent findings are likely to be multifactorial though
would be most likely related to delays in presentation to
the hospital and delays in treatment upon arrival at the
hospital. Such contributory factors were reported previ-
ously in the Nigeria Near-miss and Maternal Death Sur-
vey’ Not only do sepsis and eclampsia require
appropriate interventions (antibiotics and magnesium
sulphate) to avert a maternal death, but also a timely
administration of such interventions before end-stage
organ damage ensues. This assertion is supported by the
general availability of magnesium sulphate in the major-
ity of the participating hospitals, which did not translate
to improved outcomes for women with eclampsia. The
situation is further compounded by the lack of capacity
to initiate magnesium sulphate administration at lower
level facilities (or sources of referral) due to complex dos-
ing regimens, fear of magnesium toxicity, or regulatory
issues, such that women referred with severe pre-eclamp-
sia or eclampsia to referral-level facilities arrive when
magnesium sulphate can make little or no difference to
maternal survival.*”*®

Our study provided the opportunity to compare a
range of quality of care indicators between hospitals and
regions within Nigeria, and across WHO QED coun-
tries. The reported QED indicators provided important
insight into the quality of care provided to women and
babies who received care at the participating hospitals
during the study period. Notably, two of the QED indica-
tors, proportions of women who had a labour compan-
ion and who received uterotonic for prevention of
postpartum haemorrhage were strongly associated with
both maternal and perinatal death, indicating where
short-term effort could lead to substantial mortality
reduction. Use of these QED indicators should con-
tinue. We found that “pre-discharge” maternal mortality
ratio was not an optimal indicator for assessment of the
overall standard of care provided at the participating
hospitals, as it did not consider maternal deaths
amongst women who already gave birth prior to admis-
sion to these hospitals. The huge disparity between
intrahospital maternal mortality ratio (1361 per 100,000
live births) and the rate of pre-discharge maternal death
(683 per 100,000 live births), albeit using different
denominators, highlights the importance of including

all women managed in a hospital in the indicators of
facility performance, particularly in settings where
referrals of critically-ill women are high.

To ensure survival of women and neonates amongst
those presenting with life-threatening complications, the
quality of care at Nigerian referral-level hospitals needs
to improve, particularly with regard to the capacity to
manage critically ill referrals. However, real change in
maternal and perinatal health profile will be dependant
on the country’s ability to improve emergency obstetric
and neonatal care at lower-level facilities and strengthen-
ing of the referral network to reduce the burden of poten-
tially life-threatening complications that overwhelms the
tertiary health care system. The observed proportion of
maternal death due to eclampsia calls for research to
identify simpler magnesium sulfate regimens which can
be promptly initiated at lower-level facilities.

As the predictors of death were similar for women
and neonates, quality of care improvement strategies
should be focused on the mother-infant dyad in a way
that allows for an integrated approach for optimised
labour, childbirth and early neonatal care. For example,
a targeted approach in increasing companionship in
labour will not only increase the practice of respectful
care, but also improve maternal and perinatal survival.
The low rate of companionship during labour in this
study, coupled with the strong association with mater-
nal survival, presents an opportunity for instituting
impactful quality-of-care improvement strategies.”? In
Nigeria, it is not usual practice for spouses to accom-
pany women while in labour.® Companionship in
labour may be facilitated by providing an enabling envi-
ronment both structurally and socially, including pri-
vacy and curtains for each birthing woman, and
ensuring that hospital policies and procedures support
labour companionship. On the longer-term, a multi-sec-
toral collaboration (for example, to increase education
for women and girls, increase awareness on the impor-
tance of timely care for obstetric complications through
local media campaigns, and improve road and transport
infrastructure) is needed to ensure all women and their
babies receive quality care to not only survive but thrive
and achieve their full life potential. This will require a
collaborative effort across Ministry of Education, Minis-
try of Health, Ministry of Labour and Employment,
Ministry of Information and Culture and Ministry of
Transportation.

Prospective surveillance of maternal and perinatal
data, and use of selected indicators for periodic assess-
ment of hospital performance and quality improvement
is critical for achieving the aims of the WHO QED ini-
tiative at the country level. In the future, electronic data-
bases could strengthen the understanding of referral
pathways and maternal death audit review by capturing
and linking information on women at the primary, sec-
ondary and tertiary level. A nationwide database pro-
gramme for harmonizing and aggregating data could
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be implemented in settings with similar medical record
infrastructure as Nigeria, to determine easily achievable
interventions that can drive policy change and impact.
With the global shift towards increased facility births
and the digitization of routine national health manage-
ment systems, there is a huge potential to scale up this
programme to other settings. Such investment in pro-
spective surveillance of maternal and perinatal data and
quality improvement is critical for achieving the aims of
the third sustainable development goal targets.
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