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ARTICLE INFO ABSTRACT

Keywords: Objective: To explore perspectives of public sector technocrats on the role of and considerations needed for

Emergency obstetric care implementing an innovative dashboard that leverages geographic information systems (GIS) in supporting

Digital technology
Equity
Universal health coverage

optimisation of emergency obstetric care (EmOC) geographical accessibility in Nigeria.

Methods: Twenty-three semi-structured interviews were conducted in person or virtually with six policymakers
and 17 senior civil servants in Nigeria. Braun and Clarke’s six-step approach to thematic analysis, which involved

data familiarisation, initial code generation, searching for themes, reviewing themes, defining themes, and

producing the report, was applied.

Results: Despite recognising the ideal of data-driven needs assessment, in reality, factors such as political pres-
sure, persistent community advocacy, and donor funding drive decisions on siting EmOC facilities. Irregular
short-term political cycles and exigencies in health systems prevent new facilities from being established or
motivate a focus on facility quality over quantity. There was a strong appetite for using GIS-enabled dashboards
to support planning, with enthusiasm for such technology more apparent where innovation was already part of
government’s philosophy. A digital dashboard that is dynamic, reflective of reality, inclusive of public and
private providers, incorporates facility characteristics, and can test accessibility scenarios, was deemed partic-
ularly valuable. Its value proposition extended beyond EmOC and provider type. However, its success as a policy

tool will depend on the veracity and currency of the data informing it.

Conclusions: Technocrats welcome dynamic GIS-enabled dashboards as it offers a significant step-change
compared to the current practice for EmOC service planning. Value-for-money of such innovations must be

considered if implemented.

Public Interest Summary: Planning and siting of emergency services used by pregnant women (EmOC) in many
low-resource countries are mostly haphazard. However, there is increasing recognition that technology can
refine this process. In this study, we explored perspectives of public sector technocrats in Nigeria on the role of
and considerations needed for implementing an innovative digital dashboard that leverages geographic infor-
mation systems in optimising EmOC geographical accessibility. We found that current planning is mainly driven
by political pressure, community advocacy, and donor funding. However, there is a strong appetite in govern-
ment for using GIS-enabled dashboards to inform service planning, with enthusiasm for such technology
appearing to be more grounded in states where innovation was already part of the government’s philosophy. Yet,
concerns about data accuracy were expressed. Broadly, dashboards that are dynamic, reflective of reality, in-
clusive of public and private providers, incorporate facility characteristics, and can test access scenarios, were

deemed particularly valuable.
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A. Banke-Thomas et al.
Introduction

Universal health coverage (UHC), which aims to guarantee access to
crucial promotive, preventive, curative, and rehabilitative health in-
terventions for all at an affordable cost, is a key component in achieving
Sustainable Development Goal 3 [1,2]. While there has been a global
emphasis on UHC regarding access to promotive and preventive care [3,
4], the 72nd World Health Assembly highlighted the need to guarantee
universal coverage for emergency care if UHC is to be achieved [5]. This
refocusing was logical as 50% of global mortality and over 40% of all
disability-adjusted life years (DALYs) results from emergency condi-
tions. A higher proportion (approximately 70%) of DALYs are lost to
emergency conditions in low and middle-income countries (LMICs) like
Nigeria [6]. For emergencies following complications in pregnancy and
childbirth, access to emergency obstetric care (EmOC) has been shown
to reduce intra-facility maternal deaths by 15-50% and intrapartum
stillbirths by 45-75% [7].

While UHC initiatives, including removal of user fees and service and
population coverage expansion schemes, are routinely implemented in
LMICs [8], there is clear recognition that geographical barriers limit
access to emergency services and ultimately deter the realisation of UHC
[9,10]. This has considerable implications in terms of health outcomes.
For example, delays in reaching comprehensive EmOC facilities signif-
icantly affect maternal and neonatal outcomes [11,12]. Indeed, access to
emergency care is a fundamental human right for people, and govern-
ments have an ethical obligation to guarantee access for their entire
population [13]. There is some indication of government commitment to
strategically locating EmOC facilities. However, siting these facilities in
many LMICs remains mostly haphazard [14,15].

To support service planning towards realising equitable geographical
distribution of EmOC in many LMICs, researchers mainly use reported
and modelled approaches to assess geographical accessibility [16].
However, evidence generated from both approaches has limitations in
their capacity to support policymaking. Studies that use reported ap-
proaches which involve requiring service users or health workers to
estimate the travel time to care are usually small-scale, and estimates are
based on conjecture and influenced by recall bias [16]. On the other
hand, modelled approaches, which for the most part are large-scale, do
not reflect the reality of travel, including traffic, terrain, and weather
conditions [17,18]. Ignoring variability in traffic conditions results in as
much as a three-fold overestimation of geographic accessibility [19]. In
addition, almost all studies using modelled approaches estimate travel
time to the nearest health facility to reflect geographical accessibility,
despite the widely recognised fact that for different reasons, many
pregnant women, even in an emergency, bypass the nearest health fa-
cility [16,20].

There is clear recognition that digital technology based on
geographic information systems (GIS) has a significant role to play in
healthcare planning and siting [21-25]. In recent times, there has been a
call to action towards a ‘GIS utopia’ for maternal health services, where
systems built on better data for better analytics will be available to
support policymaking [22]. Integration of navigation-based software
such as Google Maps and Waze, which have been shown to offer
closer-to-reality travel time estimates, in digital dashboards designed for
service planning provides a new opportunity to get the field closer to this
utopia [18,26]. However, before this is done, it is essential to gather user
requirements at the point of developing such solutions [27]. Building on
a newly proposed digital technology based on GIS which is to be pre-
sented in a dashboard [28], we set out to explore perspectives of tech-
nocrats involved in EmOC service planning on the role of and
considerations needed for implementing an innovative dashboard that
leverages GIS in supporting optimisation of EmOC geographical acces-
sibility in Nigeria.
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Methods
Study design

This qualitative study was conducted using semi-structured key
informant interviews (KIIs) with individuals responsible for service
planning, including EmOC, at the federal and state levels of governance
in Nigeria. The study was reported using the Consolidated criteria for
Reporting Qualitative Research (COREQ) checklist [29].

Study setting

Nigeria, a sub-Saharan African country in West Africa with six geo-
political zones (North Central, North-East, North-West, South-East,
South-South, South-West), has 36 states and the Federal Capital Terri-
tory, Abuja. Health care in Nigeria is delivered in a three-tiered system
(primary, secondary, and tertiary) with an expectation that all emer-
gencies will be handled in secondary and tertiary health facilities. Across
these three tiers, there are a range of public and private service pro-
viders. However, Nigeria has one of the world’s lowest emergency ser-
vices utilisation rates at 0.7 per 1000 population [30]. Outcomes of care
following emergency care are also poor, with mortality as high as 8%
recorded amongst patients who arrived at a hospital [31]. At 67,000,
Nigeria contributes the highest number of maternal deaths annually
[32]. Challenges in geographical accessibility of emergency care have
been flagged as a priority issue by stakeholders in the country [20,33].
This qualitative study was conducted within the context of a proposed
digital intervention led by the OnTIME Consortium to support
decision-making of policymakers relating to EmOC service planning
[28],

Recruitment of interviewees

Interviewees for the study were public sector technocrats, who were
either policymakers serving in government or senior civil servants.
Identification of eligible officials was informed by discussions with
colleagues from the Nigerian caucus of the West African Network of
Emerging Leaders in Research, many of whom have long-standing re-
lationships with policymakers in the country. Potential interviewees
were contacted via email to participate in the study. Policymakers who
agreed then recommended civil servants involved in health service
planning that could be contacted for interview. Recruitment was pur-
posive to ensure geographical spread and that a diversity of opinions
was captured.

Ethical considerations

Ethical approval was obtained from the National Health Research
and Ethics Committee (NHREC/01/01/2007-11/04/2022) in Nigeria
and the University of Greenwich Research and Ethics Committee
(UREC/21.4.7.8). Participation was voluntary, and recruitment to the
study was only done after informed consent had been obtained from
interviewees, with privacy and confidentiality guaranteed. Anonymity
of interviewees was preserved through data collection and analysis.

Data collection

KIIs were conducted in the interviewee’s office or remotely via
Microsoft Teams (Microsoft Corporation, Redmond, Washington, United
States), whichever was deemed most convenient for the interviewee.
Interviews were conducted using a pre-tested topic guide which
included open questions exploring their role and experience as it relates
to geographical access to emergency health services in Nigeria, insights
as to how planning and decision-making on location of EmOC services
are conducted in their jurisdiction (state or national), the role of digital
technology in EmOC service planning, and factors that need to be
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considered for implementation and integration of digital technology
leveraging GIS in EmOC service planning (See Supplementary file 1 for
topic guide). The discussion on the role of digital technology in EmOC
service planning was guided by possibilities described in previous
research using Google Maps to identify travel hotspots to care in Nigeria
[26]. KIIs were held in English language by the principal investigator
(AB-T) and audio-recorded. During the interviews, AB-T’s understand-
ing of the key informants’ answers was repeated back to them to verify
that their intended meaning was accurately captured (confirmability).
Data collection commenced in April 2022 and continued until August
2022.

Data analysis

All audio recordings were transcribed verbatim by OO, with the
resulting transcripts reviewed for accuracy by AB-T. Braun and Clarke’s
six-step approach involving data familiarisation, initial code generation,
searching for themes, reviewing themes, defining themes, and produc-
ing the report-guided analysis and writing was applied [34]. IOA, U-GA
and AB-T reviewed all transcripts independently and met regularly to
compare categories, define codes, discuss interesting points of conver-
gence and divergence of views, and contextualise findings.

Results

We conducted KlIs with 23 technocrats, including six policymakers
and 17 senior civil servants. Our sample included 20 technocrats at the
state level and three at the federal level, who were from five of the six
geo-political zones in Nigeria. Specifically, interviewees were from
seven states: Akwa Ibom, Anambra, Edo, Kebbi, Lagos, Oyo, Plateau, and
the Federal Capital Territory. Duration of KlIs ranged from 32 to 60 min
(average: 48 min) [Table 1].

Findings are presented below under three main themes and several
distinct subthemes related to each theme Table 2.

Theme 1: The ideal and reality of decision-making in efforts to address
EmOC geographical accessibility

Though interviewees recognised the ideal expectations, they sub-
mitted that several factors, institutions, and contextual forces were
involved in EmOC service planning.

The ideal for siting EmOC facilities

Stakeholders at both federal and state levels, irrespective of their
positions, described what they considered an ideal scenario for deter-
mining where a health facility was situated - one that is based on an
established need at the community level and informed by data. Data for
decision-making most referenced by technocrats included unmet needs
for specific health services, poor maternal or newborn outcomes linked
to unmet EmOC needs or inadequate access to care. Though desirable,
these types of data were mostly unavailable to policymakers in formats
that were regular, reliable, and actionable.

“I have a proposal before me on where to site a Maternal and Child Care

facility... to use our map to see where there is a paucity. If we have this
type of data, it will make the job in terms of talking to the government on
where to put our money [easier].” (Policymaker, South-South)

While a data-driven needs assessment was generally recognized as
central to health service organizations, a few respondents emphasized
that such assessments ideally needed to go beyond health data on unmet
needs and mortality rates. This included infrastructural assessments
such as terrain and road networks, water, and electricity. Such a holistic
approach would ensure that newly situated facilities are genuinely
functional and do not become “investment sinkholes”.
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Table 1
Distribution and characteristics of key informants.
S/ Stakeholder  State Geopolitical Position/role
No jurisdiction zone
P1 State Lagos Southwest Policymaker
P2 State Lagos Southwest Policymaker
P3 State Lagos Southwest Senior civil
servant
P4 State Lagos Southwest Policymaker
P5 State Anambra Southeast Senior civil
servant
P6 State Anambra Southeast Policymaker
p7 State Oyo Southwest Senior civil
servant
P8 State Edo South-South Senior civil
servant
P9 State Edo South-South Senior civil
servant
P10 Federal Federal Capital Federal Senior civil
Territory servant
P11 Federal Federal Capital Federal Policymaker
Territory
P12 Federal Federal Capital Federal Policymaker
Territory
P13 State Akwa Ibom South-South Senior civil
servant
P14 State Akwa Ibom South-South Senior civil
servant
P15 State Akwa Ibom South-South Senior civil
servant
P16 State Akwa Ibom South-South Senior civil
servant
P17 State Akwa Ibom South-South Senior civil
servant
P18 State Plateau Northcentral Senior civil
servant
P19 State Kebbi state Northwest Senior civil
servant
P20 State Kebbi state Northwest Senior civil
servant
P21 State Kebbi state Northwest Senior civil
servant
P22 State Kebbi state Northwest Senior civil
servant
P23 State Kebbi state Northwest Senior civil

servant

Footnote: In this study we distinguished two sets of technocrats: policymakers
(those that have the mandate to make decisions and enact legislation) and senior
civil servants (those that implement legislation on-the-ground and can influence
decision-making). In terms of the specific roles that stakeholders occupied, these
included Honourable Commissioners for Health, Special Adviser on Health,
Permanent Secretaries of Ministries of Health, Directors of Planning, Research
and Statistics, Directors of Medical Services, Director of Budget and Planning,
Maternal and Reproductive Health Coordinators, and Monitoring and Evalua-
tion Officers of the Ministry of Health.

Table 2
Themes and subthemes.

Theme Subtheme

The ideal and reality of decision-making
in efforts to address EmOC
geographical accessibility

Current climate and potential role of
technology in planning location of
EmOC facilities

The ideal for siting EmOC facilities
Factors influencing EmOC service
planning and siting

Current climate for technology-driven
health service planning

Technology readiness

Potential role of a data-driven dash-
board in siting of health facilities
Stakeholders’ value propositions and
opportunities of an EmOC
geographical accessibility dashboard
Risks

Approach to implementation

Considerations for adopting technology
to support health service planning
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Factors influencing EmOC service planning and siting

While all respondents communicated similar ideals for health facility
siting, there was an acknowledgement that other factors mostly influ-
enced how and where new facilities are located. These include persistent
community advocacy, political pressure, and timely opportunities such
as large donor funding.

“It is a bit complex. Generally, I will tell you that most times, siting health
facility is not based on evidence but political patronage and pressure.”
(Senior civil servant, Federal Level)

“Unfortunately, that [needs assessment] is never really done. It looks as if
decisions are made based on political considerations and say: 'Oh, I want
to build a hospital in this local government’, irrespective of the fact that
there’s another facility in that local government.” (Senior civil servant,
South-South)

Political realities also mean that despite intentions to improve EmOC
coverage, the government is not able to construct facilities. Indeed,
rapid political cycles and leadership turnaround do not allow new ideas
to take root for implementation.

“I am aware that the present governor is working on improving EmOC
coverage... Previously, I had the opportunity to serve as Commissioner of
Health in [redacted state] many years back under [redacted name], and
that was one of the strategies. However, the government didn’t have
stability, so we were only able to cover a few LGAs with some general
hospitals.” (Senior civil servant, Federal level)

Some interviewees added that due to other exigencies in the health
system and the numerous ongoing challenges being faced by the existing
health facilities, governance priorities are channelled towards
strengthening the current quality-of-service provision rather than
establishing new facilities.

“...at this moment, we haven’t really had need to go and put down new

facilities ... but we have taken adequate steps to ensure that the facilities
that we have are in shape to render services to women. That’s why several
of our facilities have been renovated...” (Policymaker, South-South)

For those who established new health facilities, its location was also
informed by the number of public health facilities already available and
accessible to the population., This consideration was deemed an
important one because it is more likely that public facilities are part of
UHC schemes in the country compared to private ones, which will then
ensure access to care when needed. In addition, some states depend on
feedback received during community outreaches or on observations
made during general health service mapping activities that focus on
hard-to-reach areas.

“...cost of care will always be a determining factor [for planning],
especially in our environment where there’s no universal health
coverage.” (Senior civil servant, South-South)

“We discovered some communities that do not have health care services at
their door post, so we came up with erecting structures and deploying some
of our staff to go and serve there...” (Senior civil servant, North
Central)

Theme 2: current climate and potential role of technology in planning
location of EmOC facilities

Stakeholders shared their views on the current and potential role of
technology in their decisions in planning the location of EmOC facilities.

Current climate for technology-driven health service planning

At the federal level, there appeared to be significant interest in
exploring the potential of technology in guiding health users to specific
service-ready facilities that offer the services they desire. Similarly, at
the State level, most interviewees acknowledged the potential of tech-
nology, specifically when reliant on real-time GIS data, to improve the
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efficiency and precision of health service planning.

“I'mentioned that we were already thinking about the need to have Google
Maps on the health management information systems platform so that at
the click of a button, if I want to go to centres where they provide certain
services, I can easily know that in this place I can get this...” (Senior civil
servant, Federal level)

“...we would need a little bit of technology to not only refine our strategy
[for addressing EmOC accessibility] as we build more... it will become
more of a science and a robust process where you now start looking at
traffic movement, access, distribution of human resources, the particular
location, those kinds of things.” (Policymaker, South-West)

Technology readiness

In states where the broad government philosophy tilted towards a
transition into technology-supported governance, there appeared to be a
greater sense of readiness to adopt new technology for health service
planning. In some settings, stakeholders welcomed the idea of layering-
on GIS data to their existing data systems but expressed concern about
varying degrees of challenges that characterized previous attempts. The
introduction of electronic medical records offered great benefits vis-
a-vis improved efficiency, transparency, and accountability in the sys-
tem. However, this is yet to record success at scale.

“Yeah! Obviously, everything is digital in [redacted] state, ...we're
moving digital. [We want to start what we call a] Health facility moni-
toring and accreditation agency, and one of the things it has to do is that
we want to bring all the hospitals [in one database linked to Google Maps]
... this is what we are planning.” (Policymaker, South-East)

“As we speak, we have an electronic health record system that was
bedevilled with several challenges... Unfortunately, in our primary health
centres, there is a strong incentive not to allow technology to work because
if it works, it will expose a lot of things... So, we have been able to make
technology work for education, but despite our best efforts, technology is
not working for healthcare.” (Policymaker, South-South)

Potential role of a data-driven dashboard in siting of health facilities

When presented with the scenario of a data-driven electronic dash-
board which could be used to inform decision-making, all participants
affirmed the invaluable role of data and its potential to strengthen
advocacy and secure buy-in with relevant stakeholders, especially those
outside the health sector.

“Data is supposed to drive every decision... What should inform the siting
of health facilities should be figures, data, and facts like this... I think this
is excellent, and it is a thing that, if done well, can go to the National
Council on health and then the relevant state government will be in a
better position for evidence to influence how they spend the money in their
health sector.” (Senior civil servant, Federal level)

“It will really provide evidence to push for government at the federal and
state levels to know the best places to site facilities... So, I feel that this has
the potential to provide the much-needed guide, and if it is strongly
communicated to the government in a way they will understand, there will
be a strong buy-in”. (Senior civil servant, Federal level)

“But you know the additional thing that this [proposed dashboard] does is
that it is something I can use to advocate to the Commissioner for
transport — you know what, the potholes in this area it’s not just causing
traffic, it is costing lives of women and babies...” (Policymaker, South-
West)

Interviewees described the possibility of integrating the dashboard
with data sources like the District Health Information System, Maternal
Perinatal Death Surveillance and Response, and health facility registries.
They shared that, though these sources had varying levels of reliability
and completeness, an analytic dashboard could build on them to provide
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broader insights that will aid service planning and provision.

“Some of the data we generate now can be linked to the location data to
give us more insight for planning and provision of services...” (Senior
civil servant, Federal level)

Theme 3: considerations for adopting technology to support health service
planning

With a view of findings from this study informing the development of
a technological solution that translates GIS data from Google Maps into
actionable analytic insights in formats that could inform policymakers’
decisions on health facility siting for obstetric emergencies, interviews
sought to identify the potential value of such a solution and the neces-
sary considerations that need to be factored into its design and
implementation.

Stakeholders’ value propositions and opportunities of an EmOC geographical
accessibility dashboard

Beyond planning EmOC services, the proposed dashboard will be
useful for real-time mapping of healthcare access for other emergency
services and for strengthening the referral system.

“...So, for me, I would say this dashboard is for strengthening referral
system to link PHCs [primary health centres] to secondary facilities.”
(Senior civil servant, Federal level)

“This dashboard could assist the Ministry to monitor other emergency
services in our facilities. If we can have that, we will minimize a lot of
problems.” (Senior civil servant, North-West)

One interviewee highlighted that the dashboard could also serve as a
“guide” for potential private sector investors or mission agencies seeking
to set up new facilities. It could also inform a rationale for new health
interventions by identifying areas with the greatest need for the pro-
posed services.

“I think this [dashboard] may be useful to guide the location of private
facilities... For instance, if [redacted private hospital name] wants to have
an annex facility, the dashboard can provide them with where the needs
are most and then they can be guided to contribute to the supply side ....
There are also some mission universities now, and some have the approval
to train doctors so if they have the guide as to the best place where they
can situate their hospitals, and this will be helpful to them and to the
government.” (Senior civil servant, Federal level)

Many interviewees submitted that the proposed dashboard presents
a unique opportunity for real-time quality assessment of health facilities
by healthcare users at a state-wide level. In elaborating on this point, a
few respondents compared the proposed dashboard to platforms such as
“Expedia”, which enables users to rate the quality of services and pro-
vide feedback on the services received. This quality rating could serve as
motivation for health providers and an incentive for potential care users.

“There’s a need for this project which definitely will help with the map-
ping of health facilities, to go beyond that maybe up on a phone or an app
or something which someone will easily be able to access the care that they
need.” (Senior civil servant, South-South)

Risks

The most significant risk participants expressed concern about was
the “veracity” and “currency” of the data informing the dashboard, so
that governments are not planning with certain facilities, but when
women arrive there in an emergency, they realise that either the facility
or the health service they desire is not available. Interviewees stated that
for the platform to be effective, there is a need to frequently update the
information provided to avoid misdirecting health service users and
inadvertently causing harm.
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“Private practices rarely own the buildings they operate in. They are
usually rented real estate, so their geographical location can change
easily. You may come back next year and find out that the mapping has
changed, so when the patient arrives at the destination and not find a
hospital, they will blame it on [the project].” (Policymaker, South-
South)

“The veracity of the information you put [on the dashboard], and the
currency of it, not that this hospital used to be here and it’s not there...”
(Policymaker, South-West)

Approach to implementation

One participant suggested that a phased approach to deploying this
technology would be more valuable compared to a national roll-out
scenario. This is to account for variability in capacity and readiness at
the State level and to give researchers the flexibility to course-correct
during piloting, scale and spread.

“Looking at it now, we are trying to develop a dashboard, but it should be
in phases. The first thing we should consider is how it will be used. We
should also know that state’s capacity when it comes to funding as they
are not all at the same level.” (Senior civil servant, Federal level)

Stakeholders talked about a need for strong public-private partner-
ships for EmOC planning and multisectoral collaborations to support the
dashboard’s success. Agencies responsible for transportation, commu-
nication, technology as well as health need to be a part of the concept
design, implementation, and management.

“I also feel at one time or the other, there might be a need to relate with the
stakeholders who work on transportation like NURTW [National Union
of Road Transport Workers] and others to ensure that they are able to
transport pregnant women in an emergency to health services. (...) I think
this should be multisectoral, so the Ministry of Communications should be
involved as there is a need to improve communication...” (Senior civil
servant, Federal level)

“There have to be collaborations with private and public sector... We must
have a minimum standard of care that is expected of any facility.”
(Policymaker, South-South)

Discussion

Our objective in this study was to explore perspectives of Nigerian
technocrats on the role of and considerations needed for implementing
an innovative digital technology that leverages GIS in supporting EmOC
service planning in Nigeria. Despite recognising the ‘ideal’, policy-
makers and senior civil servants in this study highlighted that as per the
current approach, the choice of where to situate health facilities is for
the most part based on political pressure, persistent community advo-
cacy, and timely opportunities. This undermines previous descriptions
by policymakers that they “strategically place” EmOC facilities as part of
their planning efforts [14] and highlights a minimal use of GIS evidence
to support the decision-making process for siting health facilities in
countries like Nigeria [16,35]. In instances where GIS has been used in
sub-Saharan Africa, it has been mostly used to identify gaps in the
availability and geographic accessibility of health facilities with capac-
ity for maternal health services, including EmOC. However, several
authors have flagged challenges of unrealistic assumptions used for
geospatial models and a scarcity of reliable, up-to-date, large-scale
georeferenced data [16,35]. In our study, stakeholders noted that po-
litical instability, leadership turnaround, and health system exigencies
requiring refocusing of priorities impede the use of GIS evidence even if
these were available and optimal for use.

We found a strong appetite for digital technology leveraging GIS to
support EmOC service planning amongst policy stakeholders. This was
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contrary to the “limited policy buy-in by stakeholders” reported by Ibe-
neme et al. in their commentary, which discussed an approach to
strengthening African health systems using innovative digital health
technologies [24]. It appears the issue that stakeholders have is not with
the technology itself but the approach in which it is implemented —
vertical, dated, and siloed versus horizontal, current, and interoperable.
In our study, stakeholders demonstrated a very clear recognition of the
value and potential of digital technology in supporting evidence-based
decision-making.

As per our findings, it was clear that to maximise value to policy-
makers, a digital initiative to support EmOC service planning needs to be
dynamic, reflective of reality, inclusive of public and private providers,
incorporate facility functionality characteristics, and have the ability to
test diverse accessibility scenarios. These features are embedded in the
current efforts of the OnTIME project. However, cost and sustainability
challenges need to be considered in implementing some of these features
[28]. A consensus point emerging from our study though is that poli-
cymakers will benefit substantially from a tool with all the desired
characteristics. Being reflective of reality also means that it points out
health facilities that are actually used by pregnant women in emergen-
cies. Other researchers have noted that proximity to a hospital does not
guarantee access to emergency care since many facilities in LMICs lack
the trained staff and resources necessary to deliver good-quality emer-
gency care [36]. Identification of areas of geographical inequities of
functional EmOC facilities builds on work that has been done previously,
which was underpinned by closer-to-reality estimates of travel time to
EmOC facilities [26]. Also, consideration relating to actual health fa-
cility functionality to provide much-needed care was deemed particu-
larly crucial. Evidence shows that there is an infrastructure gap in
emergency service functionality in sub-Saharan Africa, with only about
20 to 50% of hospitals able to provide 24-hour emergency care [37].
This is an even more critical consideration if private health facilities are
to be included in the digital tool. Indeed, the capacity of LMIC private
health facilities to provide EmOC is heterogenous, even in the cities [38,
39].

The other key consideration identified by key informants is an op-
portunity to integrate or combine data from multiple sources into any
such digital technology that leverages GIS for planning. To achieve this
incorporation of other vital data points, any digital technology will need
to be linked with other databases. This also feeds into the interopera-
bility recommendation that has been suggested for digital public health
initiatives to strengthen health systems in sub-Saharan Africa [24]. Ul-
timately, such interconnectedness of GIS platforms will extend their use
and make them more robust for identification of inequalities in maternal
and neonatal morbidity, mortality, and healthcare utilisation [35]. As
interviewees alluded to, the value position of such an innovation goes
beyond EmOC only, as the same platform can support the planning and
positioning of health facilities for treating other emergency medical and
surgical conditions and assessing the current distribution of health fa-
cilities to identify any mismatch with population needs [40].

A key strength of this study is that it incorporates perspectives from
policymakers and senior civil servants who are the street-level bureau-
crats responsible for enacting and implementing policies. Their views
are particularly important as they tend to transcend term-limited po-
litical cycles. One limitation of note is that it was the policymakers
whom we first engaged who identified civil servants who were engaged
for this study. As such, the included senior civil servants consented to
participate in interviews only after express permission from the poli-
cymakers. This may have diminished the voluntary nature of their
participation and the extent to which they provided responses. Another
limitation is that we included participants from only five of the six geo-
political zones in Nigeria. This was mostly because of security issues and
a lack of accessible contacts in the North-East zone.

In conclusion, as countries ramp up efforts to cogently address issues
of access inequities in line with the Sustainable Development Goals,
findings from our study suggest that there is an appetite for digital
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technology leveraging GIS that is dynamic, offers more realistic esti-
mates, includes public and private providers, incorporates individual
facility characteristics and other baseline population features, and has
the ability to test scenarios. Such an innovation offers a significant step-
change compared to the current practice for EmOC service planning. If
implemented, it can take the field closer towards the much-desired ‘GIS
utopia’ and contribute to improving EmOC accessibility for pregnant
women. The value for money of such innovations needs to be considered
if implemented.
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