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ABSTRACT

Introduction Globally, the majority of births happen in
urban areas. Ensuring that women and their newborns
benefit from a complete package of high-quality care
during pregnancy, childbirth and the postnatal period
present specific challenges in large cities. We examine
health service utilisation and content of care along the
maternal continuum of care (CoC) in 22 large African cities.
Methods We analysed data from the most recent
Demographic and Health Survey (DHS) since 2013 in

any African country with at least one city of >1 million
inhabitants in 2015. Women with live births from survey
clusters in the most populous city per country were
identified. We analysed 17 indicators capturing utilisation,
sector and level of health facilities and content of three
maternal care services: antenatal care (ANC), childbirth
care and postnatal care (PNC), and a composite indicator
capturing completion of the maternal CoC. We developed
a categorisation of cities according to performance on
utilisation and content within maternal CoC.

Results The study sample included 25326 live births
reported by 19217 women. Heterogeneity in the
performance in the three services was observed across
cities and across the three services within cities. ANC
utilisation was high (>85%); facility-based childbirth

and PNC ranged widely, 77%—99% and 29%—-94%,
respectively. Most cities showed inconsistent levels of
utilisation and content across the maternal CoC, Cotonou
and Accra showed relatively best and Nairobi and
Ndjamena worst performance.

Conclusion This exploratory analysis showed that many
DHS can be analysed on the level of large African cities
to provide actionable information about the utilisation
and content of the three maternal health services. Our
comparative analysis of 22 cities and proposed typology
of best and worst-performing cities can provide a starting
point for extracting lessons learnt and addressing critical
gaps in maternal health in rapidly urbanising contexts.

INTRODUCTION

Despite a remarkable decline of 38% in global
maternal mortality ratio between 2000 and
2017, Africa was home to more than 70% of
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What is already known?

» Over 60million births will occur annually in urban areas
in low-income and middle-income countries by 2030.

» Sign of erosion of the ‘urban advantage’ in maternal
and newborn survival is a sign that improvements to
accessibility and quality of care demand close atten-
tion to specificities of urban settings.

What are the new findings?

» This exploratory analysis of 22 large African cities
showed that few achieved good performance across the
three services within the maternal continuum of care,
and those which did, do not share the same patterns of
provision in terms of level or sector of health facilities.

» Most cities have clear gaps in the continuity of care
between antenatal, childbirth and postnatal care and/or
content of this care.

» Some of the continuity and quality gaps identified
show patterns consistent with prioritising care pro-
vision to women with complications.

What do the new findings imply?

» The lack of common patterns in maternal health util-
isation across the continuum of care shared by cities
with relatively good performance requires further
research to understand drivers of success.

» The initial typology of cities proposed in this paper
can identify sites for future study of factors contrib-
uting to improvements in maternal health utilisation,
provision and well-being, including by addressing
the gaps in care continuity and quality identified by
this analysis.

» A more in-depth understanding of the link between
city performance and country-level versus city-level
policies and decision-making is needed to derive
such lessons, especially in the guidelines for care
provision and resource availability

the estimated 295000 global maternal deaths
in 2017." Most of these deaths occur due to
preventable or treatable causes that could be
mitigated by ensuring access to high-quality
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antenatal, intrapartum and postnatal care (PNC).?
However, with the current pace, the world is off-track to
achieve the Sustainable Development Goal (SDG) target
of reducing the global maternal mortality ratio to less
than 70 per 100000 live births by 2030.” Most pregnant
women in low and middle-income countries (LMICs)
receive some maternal health service, with over half
giving birth in health facilities.* Yet, research consistently
shows that antenatal, intrapartum and PNC frequently
fall below evidence-based standards.” In many African
countries, facility-based childbirth rates are increasing,”®
but without commensurate improvements in quality of
care translating into declines in maternal mortality.” The
result is that more deaths are attributable to poor quality
of care than to the lack of access to care.'’

While issues leading to suboptimal care coverage and
quality need to be addressed on the national level, there
is also a strong case to focus specifically on urban areas.
For example, in a study from multiple LMIC settings,
health facility service readiness was not consistently
better in urban health centres and hospitals compared
with those situated in rural areas."' More critical is the
population for which services in urban areas are meant to
cater. As per recent United Nations estimates, two-thirds
of the world’s population will live in urban areas by 2050.
Nearly 90% of the projected additional 2.5 billion urban
residents will concentrate in Africa and Asia by 2050." By
2030, over 60 million births will occur annually in urban
areas in LMICs."” The scale and speed of urbanisation
challenge healthcare provision in a variety of ways. First,
rapid population increase can quickly outpace the ability
of urban areas to absorb new arrivals and provide essen-
tial health services to its residents. Consequently, the
availability of evidence-based life-saving maternal health
interventions in health facilities in urban areas in Africa
may stall or even regress. High population density can
improve accessibility of care, but without a rapidly adap-
tive health service, provision also produces overcrowding
in public health facilities and related service delivery
challenges, such as limited availability of space for service
infrastructure." '° Studies have shown that the ‘urban
advantage’ of proximity to services, drugs and medical
supplies for maternal and perinatal healthcare is already
non-existent in some settings.'*'® Theoretically, access to
health facilities—including distance and travel time to
providers of routine outpatient and emergency obstetric
care—should be better in urban compared with rural
areas,"” * but especially in resource-limited settings, this
is not always the case. Traffic and poor road conditions,
complexities of urban governance for health and living
environments of slums and informal settlements further
challenge access to critical maternal and newborn health
services, especially for the urban poor.'” *' 2

Many African cities struggle to provide their residents
with high-quality public healthcare.” The result is a
‘know-do’ gap in maternal and perinatal care,** with the
phenomena of ‘too little too late’ and ‘too much too
soon’ occurring in parallel.”” *® Although large cities also

tend to have tertiary care such as teaching hospitals,”
urban populations differ hugely in terms of their ability
to pay for healthcare and other essential services, which
in part has contributed to the growth of a diversity of
private providers—for-profit and notfor-profit, formal
and informal—targeting various population groups in
cities. The presence of different categories of providers,
while alleviating some pressure on public services,'®
creates challenges for regulating care quality standards
across the variety of providers and ensuring affordable,
high-quality care within the umbrella of universal health
coverage.” " Particularly, the urban poor frequently rely
on for-profit, unqualified and unregulated providers,
thus widening inequalities in healthcare.™

Challenges to both access to and quality of care require
close and renewed attention to specificities of urbanisa-
tion. In the absence of responsive and system-oriented
actions, the rapid pace of urbanisation in Africa could
worsen maternal health inequalities by jeopardising the
quality of care and worsening the three delays associated
with maternal mortality as a result (delay in deciding to
seek care, delay in reaching a health facility and delay
in receiving adequate treatment in health facility).” **
Additionally, limited health system capacity to provide
maternal health services in urban settings further
increases the mismatch between service coverage and
content of care received by pregnant women.” ** This
disproportionately affects women with low socioeco-
nomic status as they cannot opt for better quality services
offered through private facilities.” There is increasing
emphasis on the needs of local governments and poli-
cymakers to gain a deeper understanding of how they
can improve healthcare provision to meet the needs of
vulnerable women with low education, living in informal
settlements (slums) lacking proper planning and regu-
lations, recent migrants or adolescents.”” ** ¥ Such an
understanding can help in planning and targeting
models of service delivery in these settings™ and when
introducing innovation in service delivery within cities.”’

The objective of this paper is to produce and compare
key indicators of maternal healthcare use, provision and
content in large cities in Africa. We use these findings
to propose a typology of large cities in Africa in terms
of maternal health service across the continuum of care
(CoC) and to identify gaps and lessons learnt.

METHODS

Data

We used data from the most recent Demographic and
Health Survey (DHS) conducted since 2013 in any African
country. The DHS is cross-sectional, nationally represent-
ative household surveys which use a multilevel cluster
sampling survey design. In the first stage of sampling,
a country is typically stratified by the first administra-
tive units, and into urban and rural areas. Samples of
enumeration areas (EAs, also referred to as clusters) are
selected with probability proportional to EA size in each
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stratum. Then, a random sample of households in each of
the selected clusters is drawn for inclusion in the survey.
Household and individual survey weights are needed
in analysis to adjust for the sample design and for non-
response. The DHS sampling procedure includes sample
size calculation to provide sufficient statistical power for
estimation of different population and health indica-
tors at the national level as well as at the level of the first
administrative region. The first administrative regions
of a country are then typically further divided into 2—4
smaller administrative subdivisions that are hierarchically
nested within the level(s) above. Most large cities tend to
be at the level of third or fourth administrative region.*’

Inclusion of cities

In each included country, we selected the most popu-
lous city with population size of >Imillion inhabitants
as of 2015."" This inclusion strategy (the largest city per
country) was based on saturation needed in order to assess
the feasibility of analysing maternal health data from the
DHS on a city level and to capture a variety of city sizes to
construct a preliminary typology. We included all survey
clusters classified by DHS as being in urban areas within
the boundary of each included city. The delineation of
city boundaries was based on Database of Global Admin-
istrative Areas™ and Google Maps (Alphabet, Mountain
View, California) as well as through discussions with coau-
thors familiar with the area. Cluster locations, recorded as
the longitude and latitude coordinates, are provided by
the DHS. We note, however, that for urban clusters, the
recorded global positioning system (GPS) locations are
randomly displaced by up to 2 km to preserve respondent
anonymity and confidentiality.”” The details are in online
supplemental material 1.

Population

We analysed the characteristics of maternal healthcare in
a sample of live births in the 5-year period before each
survey reported by women of reproductive age (15-49
years) at the time of survey who lived in the included
DHS clusters.

Definitions

To define indicators of maternal health utilisation and
content, we constructed measures of antenatal, childbirth
and PNC as well as overall continuity of care. These indi-
cators were constructed based on availability of data in the
included DHS data sets, global maternal health indicator
definitions, WHO recommendations in place during the
recall period of the majority of included surveys and liter-
ature using the DHS to compare maternal health utilisa-
tion, provision and content across countries.

Antenatal care

We analysed antenatal care (ANC) utilisation, type of
provider and content of care received for the most
recent live birth to women with a live birth in the 5-year
recall period of the survey. Women were asked where
they received ANC (multiple providers/locations were

allowed) and the number of ANC visits attended during
pregnancy. Women who reported having had at least
one ANC visit were asked to report the types of providers
from which they sought care (response options include
indication of both facility level and ownership). We
defined public-sector providers as public, government or
social security health facilities; private sector providers
included private hospitals, private clinics, private doctors,
non-government organisations, faith-based providers
and other non-public providers.** Women were also
asked whether they received specific ANC contents (yes/
no) at any time during their pregnancy. We examined
three ANC care contents (occurring at least once during
pregnancy) captured consistently in all included surveys:
having had blood pressure measured, having had a blood
sample taken and having had a urine sample taken. We
calculated the percentage of women who had at least one
ANC visit and who had at least four ANC visits (table 1).
Among women who had at least one ANC visit (users of
ANC), we calculated the percentage who sought ANC
from any public provider, public hospital and any private
(non-public) provider, and percentage who received all
three ANC care elements.

Childbirth care

We analysed childbirth care utilisation and content of care
for all live births to women in the 5years of preceding the
survey. Women were asked the place of childbirth, and if
the birth was by a caesarean section (CS). The response
options for place of childbirth in the questionnaires and
the categorisation of the level and sector of facilities used
in this analysis are similar to those for ANC. We calculated
the percentage facility-based delivery (FBD)—childbirths
in any types of health facility and in any sector (table 1).
To capture utilisation of different facilities for childbirth,
we calculated the percentage of births in public hospi-
tals among the FBDs. We also estimated the percentage
of facility births occurring in public and in private facil-
ities. We calculated the percentage of births by CS. We
attempted to disaggregate CS rates by public and private
sector, but there was only sufficient sample size in five
cities, so we do not present this. Women were asked
whether they received specific care content after child-
birth (yes/no). Among a subset of live births in the 2years
preceding the survey, we calculated the percentage of
births for which women reported receipt of the following
three care contents: breastfeeding initiated within an
hour of childbirth, newborn having been weighed at
birth and whether the newborn was put directly on the
skin of the mother immediately after birth (skin-to-skin).
The 2-year analysis subset was required as one of the vari-
ables (initiation of breastfeeding) was only collected for
this restricted recall period.

Postnatal care

We analysed PNC utilisation among most recent live
births in 5years before the survey, by place of delivery
(in a health facility or not). Women who gave birth in a
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Table 1 Definitions of indicators calculated for sampled women/live births during the 5-year survey recall period
Numerator Denominator
Indicator Antenatal care (ANC)
Utilisation At least one ANC visit (ANC1) Women’s most recent live birth
At least four ANC visits (ANC4) Women’s most recent live birth
Provision At least one ANC visit in a public hospital* Women’s most recent live birth and
ANC1=1
At least one ANC visit in a public health facility* Women’s most recent live birth and
ANC1=1
At least one ANC visit at a private health facilityi Women’s most recent live birth and
ANC1=1
Content Received all three measured elements of care during ANC visits Women'’s most recent live birth and
(had blood pressure, a blood sample, and urine sample taken) ANC1=1
Childbirth care
Utilisation Childbirth in a health facility (facility-based delivery, FBD) All live births
Provision Childbirth in a public hospital All live births and FBD=1
Childbirth in a public health facility All live births and FBD=1
Childbirth in a private health facility All live births and FBD=1
Content Childbirth by caesarean section (CS) All live births
Breastfeeding initiated within an hour of childbirth* Most recent live birth and FBD=1
Baby weighed at birth* Most recent live birth and FBD=1
Skin-to-skin contact immediately after birth* Most recent live birth and FBD=1
Postnatal care (PNC)
Utilisation Woman had a PNC<48 hour of childbirth* Women’s most recent live birth
Content Stayed >24 hours in facility after vaginal delivery* Women’s most recent live birth if
FBD=1and vaginal birth
Stayed >72 hours in facility after caesarean section* Women’s most recent live birth if
FBD=1and CS birth
Continuum of care
Utilisation Received minimum continuum of care* Women’s most recent live birth
content (At least four ANC visits (ANC4) and

Received all three measured elements of care during ANC and

Childbirth in a health facility (FBD) and

Woman had a PNC<48 hour of childbirth and

(Stayed >24 hours in facility after vaginal delivery or

Stayed >72 hours in facility after CS))

*Analysis restricted to 2-year recall period before the survey.

TNot available in six included cities due to questionnaire adaptations.

FRespondents could report several providers of ANC.

health facility are asked about the time they spent in the
facility after the birth; depending on the answer, length
of stay (LOS) is recorded in hours, days or weeks. We
adopted the approach used by Campbell and colleagues
and converted the reported LOS into number of hours.*
Women were also asked if anyone checked on their health
while they were still in the facility (a predischarge PNC
check). Women who gave birth outside of a health facility
were asked whether they received a postnatal check after
birth, and if yes, the timing of this check. For both facility-
based and non-facility births, we defined PNC utilisation
as the percentage of women who received a PNC check
within 48 hours of childbirth. Among the facility-based

non-CS births, we calculated the percentage who stayed
at least 24 hours; and among the facility-based CS births,
we calculated the percentage that stayed at least 72 hours
(table 1).*® In order to improve accuracy of recall and
consistency of measurement with childbirth content of
care, we estimated all three PNC indicators among live
births in the 2-year period preceding the surveys.

Continuum of care

We combined six individual indicators into a proxy for
care utilisation and content across the maternal CoC.
Among a subset of women’s most recent live births
in the 2year period before the surveys (for which
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all necessary indicators were available), we defined
completed minimum CoC as women receiving all
the following: at least 4 ANC visits, all three measured
elements of care during ANC, gave birth in a health
facility, received a PNC check <48 hour of childbirth and,
depending on mode of delivery, stayed in the health
facility 224hours (vaginal) or 272hours (CS) (table 1).
Women who reported not receiving any or all these care
components were considered not to have completed the
CoC.

Other variables

Individual sociodemographic characteristics at the time
of survey interview were used in descriptive analysis,
including women’s age, marital status, age at first cohab-
itation, level of education, employment status, parity and
unmet need for family planning.47

Statistical analysis

We used Stata (V.15.0, Stata Corporation, College Station,
Texas) to conduct the analyses. The complex, multilevel
cluster survey design used in the DHS was accounted for
in the analysis. We estimated city-level percentages and
associated 95% ClIs, taking the sample design of DHS
into account. Missing data were recoded as not having
received care. Two authors (KW and LB) independently
assessed the relative levels of each indicator across the

S
e 4

9

included cities using the distribution (means, medians,
outliers) and scatterplots. These two categorisations were
then compared, and further developed iteratively in
discussion with all coauthors; we did not strictly apply any
quantitative cut-offs.*® The first focus was care coverage
and content, and secondary focus on sector and level of
care. We developed a final categorisation of cities into
three groups according to care coverage and content
across the CoC: 1) good across all three services; 2)
inconsistent (good in some, poor in others); and 3) poor
across all three services.

Patient and public involvement

Patients or the public were not involved in the design,
or conduct, or reporting or dissemination plans of our
research.

RESULTS

Of the 54 countries and areas on the African continent
according to the African Development Bank Group
(figure 1), we included 22 cities with available DHS data
(table 2). The year of data collection ranged from 2013
to 2018. The smallest cities, in population size, were
Bujumbura (1 million), Lilongwe (1.1 million), Monrovia
and Ndjamena (1.2million), and the largest cities were
Kinshasa (7.3million), Johannesburg (8.3million),

Population (million) and
share of population (%) in the
most populous city

Country population*
(million in 2015)

Burundi 10.2 Bujumbura 1.0 (9.8%)
Malawi 16.7 Lilongwe 14 (6.6%)
Chad 14.1 Ndjamena 12 (8.5%)
Liberia 4.5 Monrovia 12 (26.7%)
SierraLeone 7.2 Freetown 15 (20.8%)
Benin 10.6 Cotonou 15 (14.2%)
Togo 7.3 Lome 1.7  (23.3%)
Guinea 11.4 Conakry 22 (19.3%)
Zimbabwe 13.8 Harare 23  (16.7%)
Zambia 15.9 Lusaka 24  (15.1%)
Mali 17.4 Bamako 28 (16.1%)
Senegal 14.6 Dakar 3.1 (21.2%)
Ethiopia 101 Addis Ababa 3.7 (3.7%)
Uganda 38.2 Kampala 3.8 (9.9%)
Ghana 27.8 Accra 45 (16.2%)
Tanzania 51.5 Dares Salaam 53 (10.3%)
Kenya 47.9 Nairobi 59 (12.3%)
Angola 27.9 Luanda 7.0 (25.1%)
DR Congo 76.2 Kinshasa 1.3 (9.6%)
South Africa  55.4 Johannesburg 8.3 (15.0%)
Nigeria 181 Lagos 11.8  (6.5%)
Egypt 92.4 Cairo/Giza 23.0 (24.9%)

Sub-Saharan African countries with DHS since 2013 but excluded from this analysis

Countries with DHS since 2013 but without a city of 21 million population

Country population
(million in 2015)

Population in the most
populous city (million in 2015)

Reason of exclusion

Gambia 21 Serrekunda 0.8 No city with =1 million population
Lesotho 21 Maseru 0.3 No city with =21 million population
Namibia 2.3 Windhoek 0.4 No city with =1 million population

- Unable to determine the clusters
Rwanda 14 Kigall 22 that are in Kigali City (see SM1)

Sub-Saharan African countries without DHS since 2013

Algeria, Botswana, British Indian Ocean Territory, Burkina Faso, Cabo Verde, Cameroon, Central African
Republic, Comoros, Congo, Cote d’lvoire, Djibouti, Equatorial Guinea, Eritrea, Eswatini, Gabon, Guinea-Bissau,
Libya, Madagascar, Mauritania, Mauritius, Morocco, Mozambique, Niger, Sao Tome and Principe, Seychelles,
Somalia, South Sudan, Sudan, Tunisia

*Source:
https://data.worldbank.org/indicator/SP.POP.TOTL?end=2015&most_recent_year_desc=true&start=1960

Figure 1 Twenty-two countries with cities included in the current analysis (in green). DHS, Demographic and Health Survey.
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Lagos (11.8million) and Cairo (23 million). We excluded
the 2013 Gambia DHS as GPS data were not collected.
Lesotho and Namibia were excluded as they did not have
a city with at least 1 million inhabitants in 2015. We also
excluded the 2014/5 Rwanda DHS due to unclear deline-
ation of urban and rural clusters in Kigali (online supple-
mental material 1). In five of the included 22 surveys,
some urban clusters in the first administrative area were
considered to be outside of the respective city—I1 each
in Monrovia, Bamako and Dakar, 2 in Lagos and Lusaka
and 54 in Johannesburg (online supplemental material 1
and table 2) and were excluded from the study sample.
The total study sample in the 22 cities included 25326
live births reported by 19217 women.

Sociodemographic characteristics of the sample

The mean age of women who had a live birth during
the 5-year survey recall periods living in the 22 included
cities was between 27 and 32 years (online supplemental
material 2). At least 55% of the respondents in included
cities were ever married at the time of interview. The
mean age at first cohabitation ranged between 16.7 years
in Ndjamena and 23.9 in Lagos. The mean number of
years of education received was lowest in Bamako and
Dakar (<b years) and highest in Harare, Cairo, Lagos,
Johannesburg and Nairobi (>10 years). In both Bamako
and Conakry, nearly 50% of women reported receiving
no formal education. In Accra, Cairo, Harare, Johan-
nesburg, Kampala, Kinshasa, Lagos and Lusaka, on the
other hand, more than two-thirds of women completed
secondary or higher education. Between 12% (Cairo)
and over 80% (Cotonou and Lagos) of women reported

ANC1+

ANC4+

% of ANC in public hospitals (among ANC1+)

% of ANC in public sector (among ANC1+)

% of ANC in private sector (among ANC1+)

All 3 care components among women with ANC1+

% of all births in health facilities

% of facility births in public hospitals

% of facility births in public sector

% of facility births in private sector

Caesarean section rate (all births)

Early initiation of breastfeeding (% of facility births)
Baby weighed (% of facility births)

Immediate skin-to-skin (% of facility births)*

Bamako

Cotonou

working at the time of survey. Mean parity at the time of
survey interview was between 2.0 (Addis Ababa) and 4.0
(Ndjamena). The level of unmet need for family plan-
ning ranged between under 10% in Harare to over 40%
in Cotonou, Lomé and Accra.

Utilisation and content of care

Figure 2 shows the distribution of the maternal health
indicators across the included cities. Table 3 presents
the levels of all indicators for each city, with colour
coding indicating relative levels of each indicator within
the included cities in relation to the median of the 22
included cities.

Antenatal care

Across the 22 cities, the percentage of women who had
at least one ANC visit for their most recent birth was
lowest in Ndjamena (85%) and >99% in Bujumbura,
Dakar, Lilongwe and Lusaka, with a median across
cities being 98%. Compared with at least one ANC visit,
the percentage of women who had four or more ANC
visits dramatically decreased and ranged from 51% in
Bujumbura to 95% in Lagos (with a median of 75%
across the cities). Freetown and Accra had the highest
percentage of ANC users reporting use of public hospi-
tals (>50% of women with ANC1+). The contribution of
the public sector overall to ANC care was extremely high
in Cotonou, Freetown and Lusaka (>90%); conversely,
the private sector contribution to ANC was high (around
50%) in Kinshasa and Lagos, and predominant in Cairo
(82%)—with a median across cities of 21%. ANC visits ‘at
home’ were >5% of ANC users only Lagos (9% of women

Ndjamena Liongwe

Bujumbua Lagos

Cairo/Giza

Lagos

Johannesbug

Postnatal care within 48 hours (among all births)| ... o »
% of vaginal births with LOS 224 hours| .9 ®
% of caesarean facility births with LOS 272 hours| © ® o

All 3 services| © ® o

0 20 40 60 80 100
Percentage (%)

® Median across cities

Figure 2 Levels (range and median) of utilisation, provider and content of care indicators for antenatal care, childbirth and
postnatal care across included cities (each included city is a grey circle). ANC, antenatal care; LOS, length of stay.
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with ANCI+ reported this location of service provision).
In terms of content of ANC, receipt of all three elements
of care measured among women with at least one ANC
visit was lowest in Lilongwe (48%) and Kampala (64%),
and near universal in Johannesburg and Accra, with a
median of 93% across the 22 cities.

Childbirth care

The percentage of women who gave birth in a health
facility ranged from 67% in Ndjamena to 99% in
Cotonou, with a median of 95%. With the exception of
Lagos and Cairo, a majority of these births took place in
public sector facilities, with the highest use of public facil-
ities reported in Lusaka and Luanda (median across cities
of 82% of facility births). Cities varied in the percentage
of facility births in governmental hospitals from 3% in
Bamako to 69% in Accra, with a median of 37%. Private
sector facilities cared for between 5% (Lusaka) and 64%
(Lagos) of facility births, with a median of 18%. The CS
rates across cities ranged from 6% in Monrovia, Conakry,
and Kinshasa to 56% in Cairo, with a median of 13%.
Content of childbirth care varied across cities and by
indicator. Early initiation of breastfeeding was highest
in Johannesburg (85%) and lowest in Ndjamena (18%),
with a median across cities of 56%. The percentage of
babies weighed after birth ranged from 44% in Monrovia
to universal levels (>99%) in Harare, Dar es Salaam and
Kinshasa, with a median of 90%. For the 16 cities with
data available on immediate skin-to-skin contact, the
median level was 63%, ranging from 7% in Lagos to 86%
in Cotonou.

Postnatal care

The percentage of women reporting receiving PNC
within 48 hours of birth (regardless of location of child-
birth) ranged from 29% in Ndjamena to 97% in Accra,
and a median level of 75%. Among women who gave birth
in health facilities, the percentage of those with a vaginal
birth who reported staying at least 24 hours ranged from
4% in Bamako to 98% in Kinshasa, with a median of 62%.
Among women who gave birth by CS, the percentage
with a LOS of at least 72 hours ranged from 4% in Cairo
to >95% in Bujumbura and Lagos; the median was 87%.

Continuum of care

The percentage of women who received all components
within the CoC ranged from <4% in Bamako, Ndjamena
and Cairo to nearly halfin Accra, Cotonou and Freetown.
The median across included cities was 25%.

Patterns in the services across the continuum of maternal
care

Table 4 presents a typology of the patterns of care
coverage, provision and content across the maternal CoC.
Two of the included cities achieved ANC4+ levels of above
90%; in Accra, the majority of ANC was provided through
the public sector, and particularly in public hospitals, in
Lagos with relatively high levels of private sector use and
low level of public hospital use for ANC (20%). The 14

cities with >90% levels of care content during ANC did
not share any obvious patterns of care provision (level or
sector of facility).

Childbirth care in the included cities was predomi-
nantly facility based, but with variable provision modal-
ities: mainly in public hospitals (eg, Accra, Freetown),
mainly public lower level facilities (eg, Bamako, Dakar,
Harare, Luanda) or mainly in private sector facilities
(eg, Lagos, Cairo). The percentage of births occurring
by CS, while ranging from borderline low to extremely
high, did not appear to share a pattern with the level or
sector of care provision, or with the percentage of births
occurring in health facilities. For example, Bamako and
Kinshasa had high rates of births in health facilities but
fairly low rates of CS. In terms of content of childbirth
care, Lusaka and Kampala achieved relatively high levels
on all three components; conversely, Nairobi, Lagos and
Cairo showed relatively poor performance. However, we
found high levels of inconsistency within cities across
the three measures of care content, for example, Bujum-
bura (high percentage of early breastfeeding initia-
tion, low percentage of immediate skin-to-skin), Harare
(high percentage of newborns weighed, low percentage
of immediate skin-to-skin) and Dar es Salaam (high
percentage of newborns weighed, low percentage of
early breastfeeding initiation). Consistently high levels of
all three measures of content of childbirth care did not
appear to be linked with the level or sector of provision.

Regarding PNC, extremely low levels of coverage given
the level of facility-based childbirth were notable in
Nairobi, Ndjamena, Harare, Addis Ababa, Dar es Salaam,
Luanda, Kinshasa and Johannesburg. All cities with the
exception of Freetown, Nairobi, Kinshasa and Cairo had
higher percentages of women with a CS staying 72 hours
compared with women with a vaginal birth staying 24
hours. Cotonou was the only city with high PNC coverage
and high levels of sufficient LOS for both vaginal and
CS births. Conversely, Kinshasa, which had a very high
percentage of births occurring in health facilities and
nearly universal sufficient LOS after both vaginal and CS
births, but a low coverage of PNC, meaning that women
who gave birth in facilities were staying long enough to
receive care, but this care was not being provided. In
contrast, Lusaka, Bamako and Cairo achieved a high
coverage of PNC while having a low percentage of
women staying the minimal period of time in facilities
after childbirth.

To summarise, considering both coverage and content
of ANC across included cities, Monrovia, Freetown,
Dakar, Addis Ababa, Accra and Luanda showed best
results; Bujumbura, Lilongwe, Ndjamena, Lusaka and
Kampala showed worst results. Second, in terms of the
coverage and content of childbirth care, Lilongwe,
Cotonou, Lomé, Addis Ababa, Lusaka, Kampala, Kinshasa
and Johannesburg showed best results; and Ndjamena,
Monrovia, Bamako, Nairobi, Lagos and Cairo showed
poor results. Third, looking at the levels of PNC coverage
and content, Cotonou, Lomé, Freetown, Dakar, Kampala,
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Table 4 Patterns of coverage and content across the maternal continuum of care

ANC coverage and Childbirth coverage Continuum of
City Pop (mil)  content and content PNC coverage care

Additional notes across
continuum of care, especially on
level and sector of care

Bujumbura 1 High coverage,
inconsistent content
Lilongwe 1.1 Low PNC, both LOS24 and
LOS72 above average
Ndjamena 1.2
Monrovia 1.2
Freetown 1.5 Medium coverage,
medium content
Cotonou 1.5 High coverage of
ANC4, medium content
of care
Lomé 1.7 Medium coverage of
ANC4, medium content
of care
Conakry 2.2 Low coverage of ANC4 Low coverage, low Medium PNC, very low
(high drop-off between content LOS24, medium LOS72
ANC1 to ANC4),
medium content of care
Harare 2.3 Medium coverage and  Medium coverage, Low PNC, both LOS above
content inconsistent content average
Lusaka 2.4 Good PNC with short LOS
Bamako 2.8 Medium coverage of High PNC, very low both
ANC4, medium content LOS
of care
Dakar 3.1 High coverage,

inconsistent content
(mostly medium)

Addis Ababa 3.7

Kampala 3.8

Accra 4.5 High coverage, medium

content

Dar es Salaam 5.3 Medium coverage of Medium coverage,
ANC4, medium content inconsistent content

of care

Nairobi 5.9 Medium coverage of
ANC4 (high drop-off
between ANCT1 to
ANCA4), high content
of care

Luanda 7 Low coverage, high Low PNC, low LOS24, high

content LOS72

High public hospital use
(childbirth)

High public hospital use

High hospital use, low CS rate

High public hospital use (ANC)

Mix of sectors (ANC —public,
childbirth private)

Low hospital use, low CS rate

High use of lower level public
facilities in childbirth

High public sector use in ANC and
childbirth

High use of public lower-level
facilities (ANC and childbirth)

High use of public lower-level
facilities (ANC and childbirth)

High private sector use (ANC and

childbirth)

High use of public hospitals for
ANC and childbirth care

Largest drop between FBD and
PNC48

Continued
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Table 4 Continued

ANC coverage and
content

Childbirth coverage
and content

City Pop (mil)

Kinshasa 7.3 Medium coverage of
ANC4, high content

of care

Johannesburg 8.3 Medium coverage of
ANC4, high content

of care

Lagos 11.8 High coverage of ANC4
(low drop off between
ANC1 and ANC4),
medium content of care

Cairo 23 High coverage of ANC4

(low drop off between
ANC1 and ANC4),
medium content of care

Green—best performing cities; orange—poorest performing cities.

PNC coverage care

Additional notes across
continuum of care, especially on
level and sector of care

Continuum of

Low PNC, very high LOS24

High PNC, outlier low LOS

High private sector use (ANC and
childbirth), while low CS rate

Low PNC good LOS24,
low LOS72

High private sector use (ANC and
childbirth)

High private sector use (ANC and
childbirth), very high CS rate

ANC, antenatal care; CS, Caesarean section; FBD, facility-based delivery; LOS, length of stay; PNC, postnatal care.

Accra, Lagos, followed by Bujumbura and Monrovia,
showed good results. Conversely, Addis Ababa, Nairobi,
Ndjamena and Dar es Salaam had relatively poor results.
Across the three maternal health services, we identified
three general patterns in the 22 included cities. First, (1)
cities which achieved relatively high coverage and content
on all or most services (Cotonou and Accra), (2) cities
with variability across the three services (most cities in
this analysis) and (3) cities performing relatively poorly
in most or all three services (Ndjamena and Nairobi). The
CoC indicator, which captures the percentage of women
receiving the three services, also identified Cotonou and
Accra as the best performing and Ndjamena as one of the
poorest performing cities.

DISCUSSION

This study examined recent representative and compa-
rable data capturing self-reported maternal healthcare
experiences of nearly 20 thousand women from 22 cities
in Africa with a combined total of over 100 million inhab-
itants. We found different patterns of the three main
services (ANC, childbirth and PNC) across the cities
when looking at coverage, sector and level of health
facilities providing care and content of care. The main
finding of this exploratory analysis is the large heteroge-
neity in the performance of cities in regard to these three
services. We highlight the existence of two types of attri-
tion—or continuity gaps—in the coverage and content of
care, leading to suboptimal performance. First were gaps
within the constituent services, such as those between
initial coverage and sufficient coverage (eg, from one
ANC visit to four or more), between coverage and
content (eg, ANC4+ visits vs receiving all ANC compo-
nents), between measures of content (eg, variability in
three components of childbirth care) and in the content
provided to various users (eg, coverage of sufficiently long
LOS in health facilities postnatally among women with
vaginal vs CS births). Second, we found large gaps across
the maternal CoC between the three services (eg, high

coverage of ANC but low FBD, high FBD but low PNC).
Among the cities included in the analysis, we were able to
identify two cities—Cotonou and Accra—which were rela-
tively successful in bridging the services and minimising
gaps. Furthermore, we described the differences in the
patterns of maternal care provision across cities by facility
level (hospital or lower) and sector of ownership (public
or private), finding that various modalities of service use
and provision did not seem consistently linked to high or
low levels of coverage and content.

Previous analyses within the Countdown to 2030 initia-
tive using DHS data documented large subnational
disparities in reproductive, maternal, newborn and child
health coverage in several sub-Saharan African countries,
with the composite coverage index higher in main cities
(capital cities for most).* This points to the fact that
there is an urban advantage when it comes to coverage
of essential services along the maternal CoC or at the
least a ‘capital city’ advantage. What the findings of this
study show is that despite leading nationally in terms of
coverage, large cities on the African continent struggle
with major gaps. Our analysis has an innovative perspec-
tive—comparing large cities on the same continent, not
urban—rural differentials within and across sub-Saharan
African countries.”’ Thus, we bring to the fore the speci-
ficity of healthcare provision in urban settings in general
and large cities in particular. There are many dynamic
and interdependent challenges to the provision of high-
quality maternal care in rapidly growing cities, which
might partly explain the findings. We focus on three crit-
ical dimensions here in an effort to guide future research
and implementation activities.

First, we highlight the critical importance of
population-related and socioeconomic determinants of
healthcare utilisation in large cities. This includes issues
of population size and distribution, such as the extent of
daily, seasonal and permanent migration, which makes
planning for and monitoring of sufficient health system
capacity difficult. Approaches from rural areas, such as
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delineating health facility catchment areas’ and esti-
mating demand for maternal health services,” are far
more complex in cities, demanding ongoing focused
effort and funding. We did not find clear differences
in patterns within the three maternal health services or
across the care continuum related to city size, even though
the included cities varied from a population of 1 million
to >20 million and the relative size of the city compared
with country size ranged from 4% (Addis Ababa) to
around one-quarter (Monrovia, Lomé, Luanda, Cairo).

The characteristics of urban living environments,
specifically the extent and nature of urban poverty, are
also potential factors in the relative successes and failures
of cities to ensure universal coverage of maternal health-
care.” This includes, for example, the relative inaccessi-
bility—both geographic and financial—of public health
facilities to women living in slums,”* * resulting in use
of poor-quality commercial outlets® and pharmacies.”’
Some of the poor performance identified in Nairobi and
Dar es Salaam might be explained by the high propor-
tion of urban poor. Around 46% of the urban population
in Kenya lived in slums as of 2018 and 40% in Tanzania,
concentrating predominantly in the capital cities of
Nairobi and Dar es Salaam.” However, the percentage
of urban poor population does not tell the full story as
other, relatively larger cities with higher percentage of
urban poor population such as Addis Ababa had higher
care coverage and quality performance.

Second, we posit that a substantial part of the vari-
ability we detected between cities is due to differences at
the country level, including in health system attributes
such as financing and human resources, policies and
guidelines for maternal care provision as well as their
successful implementation and monitoring. While we
did not systematically examine these links in our anal-
ysis, we found that some of the poorly performing cities
(Ndjamena, Conakry, Bamako) are in countries with
overall poor performance as far as reproductive and
maternal health is concerned. The national composite
coverage index of reproductive, maternal and child
health interventions in the three countries was below
40%, compared with a sub-Saharan average of 61%.”
Suboptimal levels and spending of domestic and interna-
tional health financing® and high out-of-pocket expen-
ditures”' might have impeded achievements in utilisation
and provision of maternal services. Additionally, health
system shocks such as the Ebola epidemic in Guinea,”
conflict in Chad® and Mali® or political instability in
Egypt® further threaten chronically under-funded public
health systems.

Importantly, national policies and guidelines for the
provision of maternal health services vary. This is most
relevant to variability detected in the percentage of births
occurring in health facilities (not all countries aim to
make this a universal goal, focusing rather on coverage
by skilled birth attendant) and in the measures of care
content. Furthermore, implementation of care content
guidelines can be compromised by crowding in health

facilities, shortage of health workers and women’s pref-
erences and financial means. For example, the variable
capturing LOS in a health facility after birth might differ
across countries, not just in the recommended minimum
specified in guidelines but also in the extent to which
such timing is known, applied and monitored by the
various providers and the health system. Providers might
be prioritising care for women and newborns with compli-
cations or risk factors; this might be happening in cities
where women stay very short after a vaginal birth but a
high percentage of women after a CS stay a minimum of
72 hours (eg, Addis Ababa, Luanda, Lagos). This pattern
might be compounded by the fact that in some settings
with concerningly low levels of CS (Luanda, Conakry),
only women in a critical state are able to access this life-
saving procedure and consequently require relatively
long inpatient stay for recuperation.

Third, the various patterns we document in the
included cities can arise in part due to the specificity and
complexity of maternal health provision in urban settings.
Reducing preventable maternal and perinatal morbidity
and mortality requires all levels of a health system, from
routine outpatient care, which can be provided in health
centres or in the community, to intensive care avail-
able in hospitals. The unpredictable nature of obstetric
complications and rapid deterioration common to emer-
gencies such as postpartum haemorrhage or obstructed
labour require timely detection and effective linkage to
a capable, staffed and equipped clinical setting. Further-
more, urban health systems relying on understanding
geographic accessibility of care by using distances™ can
underestimate travel time several fold; this is due to
specificities such as on-peak and off-peak traffic flows,
unpredictable road conditions®” and road repairs, secu-
rity issues and checkpoints, seasonal weather conditions
and availability of ambulances or other private motorised
transport.'* This means that the distribution of capable
health facilities, effective referral networks, financial
affordability of care and the extent to which time travel
to health facilities is minimised are key components of a
city-level ecosystem of maternal health services capable
of saving lives. Indeed, the cities with lowest percentage
of all births in health facilities were those in countries
that have particularly poor road infrastructure, including
Ndjamena in Chad and Monrovia in Liberia.”” Unlike
ANC and PNC, childbirth is particularly sensitive to any
challenges with geographical access, as in most cases, a
woman in labour needs to be at a health facility immedi-
ately, while the other two routine outpatient services are
not commonly time sensitive.

We also recognise the critical importance of women’s
perceptions of the quality of care and trust in the various
health facilities to cities achieving high coverage and
optimal content of care. This is obvious when looking
at the sequence of the three maternal health services;
use of ANC is universal in most cities, declining for
FBD and further still for PNC. It is the lack of success
and a missed opportunity in retaining women in the
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CoC, which causes poor overall performance. Some of
the issues contributing to lack of continuity and trust in
facility-based maternal healthcare are well documented
and include verbal and physical abuse, informal out-of-
pocket payments, lack of privacy in overcrowded facili-
ties, lack of respect for women’s time, lack of maternity
protections and social support in general, poor clinical
quality of care and the lack of basic conditions for digni-
fied care provision such as water, soap, sanitation, beds
and waiting areas.®*""

Limitations

There are several limitations to consider in interpreting
our findings. First, while the DHS does not aim to
collect data representative of cities, we conducted a thor-
ough triangulation of evidence from multiple sources,
including digital and local knowledge to delineate city
boundaries for inclusion of sampled clusters. In addi-
tion, we do not know whether the services accessed by
women in our sample were located in the same city as
their residence. Second, considering that this study was
only exploratory, we did not include all cities >1 million
covered by the DHS, only the largest city per country. We
do not believe this translates to substantial shortcomings
in our findings related to variability across cities and the
typology, especially as we considered all eligible cities in
Africa, not only sub-Saharan Africa. Third, we made a
choice to compare cities to one another in this analysis.
However, this means that we did not compare included
cities to their respective countries (overall, other urban
areas or rural areas) and cannot report on examples of
cities which perform better than the rest of the country
while still average/below average in comparison to other
cities. For relative performance of cities in our anal-
ysis, we used a simple method of pattern identification,
trying to capture both absolute and relative levels. While
we believe this was sufficient to identify basic typologies
and best-worst performers, we acknowledge that this is
not based on a rigorous statistical exercise. Fourth, the
national surveys used in this study captured maternal
indicators from a range of years (b-year period before
2013 and 2019). Given secular trends of improvement
in coverage, cities with more recent surveys might show
better performance. Furthermore, we would not have
captured more complex dynamics between increasing
coverage, potentially leading to poor content of care in
the short term due to insufficient supply of care. As with
many other studies, which use DHS data, the validity of
women’s recall of care use and content is a limitation;
we attempted to minimise this issue by focusing on most
recent live birth and recall period of 2years for several
indicators. The extent of missingness on variables used
was minimal. Last, the DHS contain limited number of
variables capturing content of care, and we do not know
the extent to which these elements of care were proxies
for good quality care (eg, whether a woman with high
blood pressure during ANC was managed correctly).

CONCLUSION

In this exploratory comparative analysis of maternal health
service utilisation and content in large African cities, we
identified some cities which are underperforming as well
as better-performing on the three various service types
and across the CoC. This can be helpful in identifying
sites for future study of success factors contributing to
high and low performance.” Such future studies should
be contextualised within each country, to understand
the impact of country-level policies and health provision
vis-a-vis the situation in the city(ies) studied. While there
were no clear overarching patterns linking utilisation,
sector, level of provision and content with city character-
istics, there were several points that this study has helped
bring to the fore. We noted two critical missed opportu-
nities: to convert women’s initial use of care towards a
complete CoC and towards ensuring optimal content of
care. On the other hand, we also identified opportunities
taken—in cities with best relative performance and also
on a more granular level, of what appears to be signs of
prioritising care to women who at highest risk of compli-
cations in a setting with scarce resources. Future studies
might benefit from the typology proposed in this study to
select cities for further in-depth examination of lessons
on how to improve urban maternal health service utili-
sation and provision. There is also a case for including
cities from additional countries as well as additional cities
in each country to understand the determinants of their
performance, within the broader agenda of prioritising
issues of maternal health in Africa in the remaining SDG
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