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Webinar series objectives

1. LƴǘǊƻŘǳŎŜ ǘƘŜ ƎŜƻƎǊŀǇƘƛŎ ŘƛƳŜƴǎƛƻƴ ƻŦ ¦bCt!Ωǎ ƛƳǇƭŜƳŜƴǘŀǘƛƻƴ Ƴŀƴǳŀƭ ŦƻǊ ŘŜǾŜƭƻǇƛƴƎ ŀ 
national network of maternity units and of EPMM target 4, and orient relevant 
stakeholders on the processes of assessment and prioritization of the EmONC network.

2. Present the data, skills and equipment needed for countries to operationalize the 
ƎŜƻƎǊŀǇƘƛŎ ŎƻƳǇƻƴŜƴǘ ƻŦ ¦bCt!Ωǎ ƛƳǇƭŜƳŜƴǘŀǘƛƻƴ Ƴŀƴǳŀƭ ŀƴŘ ƳŜŀǎǳǊŜ 9taa ¢ŀǊƎŜǘ пΦ

3. Introduce the concept and process behind the HIS geo-enabling framework as a way to 
sustain the management and use of geospatial data and technologies in countries.

At the end of this webinar series, it is expected that the participants will have a better 
understanding on how geospatial data and technologies can be used in a sustainable 
way to improve geographic access to emergency obstetric and newborn care and what 
ƛǎ ƴŜŜŘŜŘ ǘƻ ƻǇŜǊŀǘƛƻƴŀƭƛȊŜ ǘƘŜ ƎŜƻƎǊŀǇƘƛŎ ŘƛƳŜƴǎƛƻƴ ƻŦ ¦bCt!Ωǎ ƛƳǇƭŜƳŜƴǘŀǘƛƻƴ 
manual for developing a national network of maternity units as well as measure EPMM 
target 4.
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Webinar series facilitator ς Dr Steeve Ebener

LinkedIn profile: https://www.linkedin.com/in/steeveebener/  

Coordinator and lead for in-country technical assistance at 
ahw¦Ωǎ IŜŀƭǘƘ DŜƻ[ŀō IǳōΦ

25 years of experience advising and working with international, 
regional and national governmental and non-governmental 
organizations in the health and emergency management sector 
when it comes to the management and use of geospatial data 
and technologies.

At the origin, among other things, of the development and 
implementation of the HIS geo-enabling framework, the 
AccessMod tool, the Common Geo-Registry (CGR) concept and 
the conduct of several accessibility to health care studies who 
contributed to the approach used by UNFPA in countries as 
well as EPMM target indicator #4. 
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Regional resource supporting countries in Asia and the Pacific with 
the geo-enablement of their Health Information Systems (HIS)

Through the assistance being provided by the Health GeoLab Hub, 
the health sector benefits from a more effective management and 
use of geospatial data and technologies to support geographically 
based decision making across health programs and employs a more 
comprehensive and systemic approach to address public health 
challenges and therefore achieve the health SDG.

1. In-country research (situation analysis and impact 
assessment), technical assistance (operationalization) and 
M&E

2. Engagement, knowledge sharing, and transfer
3. Training and capacity development
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Webinar series schedule and agenda
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Webinar series material

Glossary of terms: https://bit.ly/37Wje0v 
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Questions and knowledge sharing during the modules?

7

Please post your questions in the 
chat

You can also ask questions using 
this short Google form (between 

modules for example)

We will answer them as much as possible during the modules

https://tinyurl.com/3999y744 

Please post here any 
resource or experience you 

would like to share here with 
the indication of your full 
name and country. Thanks  

You can share any resource or 
experience you see relevant to the 

participants in the chat

We will also be using the chat to 
share information 

https://tinyurl.com/3999y744
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Agenda
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{Ŝǎǎƛƻƴ мΥ ¦bCt!Ωǎ ƛƳǇƭŜƳŜƴǘŀǘƛƻƴ Ƴŀƴǳŀƭ ŦƻǊ ŘŜǾŜƭƻǇƛƴƎ ŀ 
national network of maternity units and Ending Preventable 

Maternal Mortality (EPMM) 



Strengthening access to quality EmONC to reduce 
Maternal and perinatal mortality 
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MORTALITY TARGETS BY 2030
 

Å The average global target is a Maternal Mortality Ratio of less than 70/100 000 

live births by 2030.  (SDG 3.1)

Å The supplementary national target is that no country should have a Maternal Mortality Ratio 

greater than 140/100 000 live births by 2030.

Å All countries will have reached the target of 12 or fewer stillbirths per 1000 total 

births.

Å All countries will have reached the target of 12 or fewer neonatal deaths per 

1000 live births (SDG 3.2)
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MATERNAL, NEONATAL MORTALITY AND 
STILLBIRTH RATES HAVE STAGNATED
 

MMR stratified by 5-year time period, 2000 -2020 NMR and stillbirth rate, 2000 -2021

4.5 million deaths worldwide

13



ACCELERATION IN PROGRESS IS NEEDED TO 
ACHIEVE MORTALITY TARGETS
 

14



COVERAGE TARGETS AND MILESTONES TO 2025
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ENAP EPMM targets and milestones

Policy and plans, Investment, Response and Resilience, Quality of care,
 Health workforce, Medical commodities and devices, Data for Action

Equity, Accountability, Research/innovation/knowledge exchange

MMR global average < 70/100,000 live births
SBR <12/1000 total births
NMR <12/1000 live births

ANC 4 or more

Antenatal care

Every pregnant 
woman 

90%

Empowered 
& informed

 decision making

Education, 
gender, 

multi -sectoral

Social 
determinants

Early
postnatal care

Postnatal care 
and Essential 
Newborn Care

Every Woman 
and newborn

80%

Skilled attendant at 
birth

Intrapartum 
care

Every birth

90%

Access to emergency 
obstetric care and 

availability of SSNUs

Emergency 
care for woman 

and newborn

Availability of 
emergency care 

and equity

80%
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EPMM Target 4: 

Emergency Obstetric Care 

(EmONC)

More than 50% of women 
within 2 hours travel time 

of a functioning EmONC 
facility
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EmONC Health Facility (2009)

Specific EmONC Services are available 24h/7d in health facilities defined as Basic or Comprehensive 
EmONC facilities:
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Travel time vs population estimates  

ǒ Certain countries with difficult terrain 
and dispersed populations still need to 
ensure access to a functioning EmONC

ǒ Population based estimates would mean 
that there are no facilities in reasonable 
travel distance

ǒ Facilities are likely to have a small no of 
deliveries so maintaining competence is 
hard

ǒ Monitoring and support is difficult but 
we cannot leave these populations 
behind 
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EmONC Light Assessment Tool 

WHY?
- Need for up-to-date data to monitor and achieve SDGs: few countries are able to have up-to-date EmONC 

indicators due to cost and expertise required for classic or rapid needs assessments ς in 2017, only 21 of 
ǘƘŜ уо Ψ/ƻǳƴǘŘƻǿƴ ŎƻǳƴǘǊƛŜǎΩ ǊŜǇƻǊǘŜŘ 9Ƴh/ ŀǾŀƛƭŀōƛƭƛǘȅ Řŀǘŀ

- EPMM Target #4 and need to monitor access and coverage of functioning EmONC facilities to accelerate 
progress towards SDG targets for maternal and newborn health

WHAT?
- Light tool based on existing tools (EmOC Assessment ( AMDD) and Rapid Assessment Tools, EmONC 

Monitoring sheet) and lessons learnt from data collection experiences and utilization of collected data
- Simple, short (one double sided sheet), and easy to use

WHAT FOR?
- Baseline for planning purpose and setting-up regular monitoring (integration of key indicators into 

HMIS/DHIS2) of readiness, utilization, and quality of EmONC facilities: key elements such as availability of 
key drugs, supplies, equipment, infrastructures, human ressources, and data for EmONC indicators, signal 
functions, referral

- Measurement of EPMM Target #4: number of functioning EmOC health facilities

WHO? To be used at country level (LMICs) by MoHs without need for external expertise
25



LAT SHEET (side 1)
Identification

Key EmONC 

drugs and 

supply

Key EmONC 

material and  

equipments

Key HR for 

EmONC

Basic 

infrastructure

Health 

statistics

: mothers
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Health 

statistics: 

newborn

Availability 

of EmONC 

funtions

Resp for 

data 

collection 

and 

approval
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LAT SHEET (side 2)



Quality and Accessible EmONC Saves lives

ǒ It is critical that we understand the level of 
functionality of our health facilities in being 
ready and able to provide EmONC. 

ǒ A continuous process of assessment, 
strengthening gaps, monitoring impact is 
essential for quality improvement and for saving 
lives

ǒ Understanding where populations live and how 
far they need to travel to reach a facility is vital 
as critical clinical conditions in pregnancy and 
birth need immediate action to save lives
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Session 2: The geographic dimension of Emergency 
Obstetric and Newborn Care (EmONC)
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The geography of Public Health

ά!ƭƭ ƻǊƎŀƴƛȊŜŘ ƳŜŀǎǳǊŜǎ όǿƘŜǘƘŜǊ ǇǳōƭƛŎ ƻǊ ǇǊƛǾŀǘŜύ ǘƻ ǇǊŜǾŜƴǘ ŘƛǎŜŀǎŜΣ ǇǊƻƳƻǘŜ ƘŜŀƭǘƘΣ 
ŀƴŘ ǇǊƻƭƻƴƎ ƭƛŦŜ ŀƳƻƴƎ ǘƘŜ ǇƻǇǳƭŀǘƛƻƴ ŀǎ ŀ ǿƘƻƭŜΦέ1

ά¢ƘŜ ŀǊǘ ŀƴŘ ǎŎƛŜƴŎŜ ƻŦ ǇǊŜǾŜƴǘƛƴƎ ŘƛǎŜŀǎŜΣ ǇǊƻƭƻƴƎƛƴƎ ƭƛŦŜ ŀƴŘ ǇǊƻƳƻǘƛƴƎ ƘŜŀƭǘƘ 
ǘƘǊƻǳƎƘ ǘƘŜ ƻǊƎŀƴƛȊŜŘ ŜŦŦƻǊǘǎ ƻŦ ǎƻŎƛŜǘȅέ 2

The three main functions of public health are:

Å Risk assessment - The assessment and monitoring of the health of communities 
and populations at risk to identify health problems and priorities

Å Assurance of services ς To ensure that all populations have access to quality, 
timely, and cost-effective care 

Å Policy  development - The formulation of public health policies designed to solve 
identified health problems and priorities 

31

1 http://www.euro.who.int/__data/assets/pdf_file/0007/152683/e95877.pdf 
2 Acheson, 1988; WHO: http://www.euro.who.int/en/health-topics/Health-systems/public-health-services

http://www.euro.who.int/__data/assets/pdf_file/0007/152683/e95877.pdf
http://www.euro.who.int/en/health-topics/Health-systems/public-health-services


Risk Assessment

The populations, infrastructures and services most at risk to experience 
losses or damages are located in geographic areas where the hazard and 
vulnerability are the highest and capacity the lowest.

Strong geographic aspect to risk and its assessment
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At the origin of modern epidemiology

άStudy of the relationship between 
diseases and the factors likely to 

influence their frequency, distribution 
and evolution.ά 1

John Snow's original map 
showing clusters of 

cholera cases during the 
London epidemic of 1854.



Allows a more comprehensive and systemic approach to 
Universal Health Coverage (UHC)

Geography

Strong geographic aspect to the assurance of services

Physical (geographical) access to health care is influenced by 
the location of the health services, the spatial distribution of 
the population and the environment between the two

1. https://www.adb.org/publications/geography-universal-health-coverage 

Assurance of services
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https://www.adb.org/publications/geography-universal-health-coverage


Policy development

A map is a powerful media to visualize and analyze the spatial 
distribution of public health related issues at this at all levels.

Support informed decision making and policy development

34



1. Where are the women and their newborn during pregnancy, childbirth and the 7-

day postnatal period located, especially the most vulnerable ones 

2. Where operational MNH services are located

3. How easily physically accessible these services are to women and their newborn, 

especially to the most vulnerable

aŀǘŜǊƴŀƭ ŀƴŘ ƴŜǿōƻǊƴ ƘŜŀƭǘƘ όabIύ ŎŀǊŜ ǊŜŦŜǊǎ ǘƻ άǘƘƻǎŜ ŀŎǘƛǾƛǘƛŜǎ ǿƘƻǎŜ ǇǊƛƳŀǊȅ 
purpose is to restore, improve and maintain the health of women and their newborn 

during pregnancy, childbirth and the 7-day Ǉƻǎǘƴŀǘŀƭ ǇŜǊƛƻŘέ ц

The geography of Maternal and Newborn Health (MNH)

1 Powell-Jackson T, Borghi J, Mueller DH, Patouillard E, Mills A. Countdown to 2015: tracking donor assistance to maternal, newborn and child health. Lancet. 2006;368(9541):1077ς87.

Designing and implementing interventions aiming at supporting these activities requires to 
know, among other things:  

Geography is a critical dimension to assess the situation and needs, guide policy 
decisions and lead to improved services and care and thus MNH outcomes



Risk factors linked directly to characteristics 
of the physical environment where pregnant 
women and Newborns live, including 
pollution and natural disasters, and other 
risks related to the woman's sociocultural 
environment, including ethnic origin, 
education, and poverty

The geography of MNH - Risk Assessment
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Equitable access to quality MNH health 
care is mediated by several factors that 
stand between the availability of services 
and actual effective service usage or 
coverage

The Tanahashi framework can be used 
to analyze health service coverage

The first three levels of this framework 
have a strong geographic dimension

1. https://www.adb.org/publications/geography-universal-health-coverage

2. https://iris.who.int/bitstream/handle/10665/261736/PMC2395571.pdf?sequence=1&isAllowed=y Tanahashi framework (1978) 2 
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The geography of MNH ς Assurance of services

1

https://www.adb.org/publications/geography-universal-health-coverage
https://iris.who.int/bitstream/handle/10665/261736/PMC2395571.pdf?sequence=1&isAllowed=y
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The geography of MNH ς Policy formulation

https://www.publichealth.columbia.edu/file/10717/download?token=SH2m6qDB

2009

=

Does not consider the relative distribution of the population 
against the location of EmONC services and/or cross border 
movements 
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This will change starting from 2010 with the increasing 
use of geospatial data and technologies to measure 
accessibility to health care services in general and 
maternal and newborn health in particular

2015

2016

2020

The geography of MNH ς Policy formulation

https://www.hsph.ha
rvard.edu/wp-
content/uploads/site
s/2413/2015/12/Pet
er-von-Dadelszen.pdf  

https://www.hsph.harvard.edu/wp-content/uploads/sites/2413/2015/12/Peter-von-Dadelszen.pdf
https://www.hsph.harvard.edu/wp-content/uploads/sites/2413/2015/12/Peter-von-Dadelszen.pdf
https://www.hsph.harvard.edu/wp-content/uploads/sites/2413/2015/12/Peter-von-Dadelszen.pdf
https://www.hsph.harvard.edu/wp-content/uploads/sites/2413/2015/12/Peter-von-Dadelszen.pdf
https://www.hsph.harvard.edu/wp-content/uploads/sites/2413/2015/12/Peter-von-Dadelszen.pdf
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3

5

2015 20202015 2021

1. https://www.accessmod.org/
2. https://ij-healthgeographics.biomedcentral.com/articles/10.1186/s12942-015-0012-x 
3. https://gh.bmj.com/content/4/Suppl_5/e000778.info

4. https://www.unfpa.org/featured-publication/implementation-manual-developing-national-network-maternity-units
5. https://www.who.int/publications/i/item/9789240040519 

2017- 2023

Indicator used for 

policy formulation
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The geography of MNH ς Policy formulation

2019

https://www.accessmod.org/
https://ij-healthgeographics.biomedcentral.com/articles/10.1186/s12942-015-0012-x
https://gh.bmj.com/content/4/Suppl_5/e000778.info
https://www.unfpa.org/featured-publication/implementation-manual-developing-national-network-maternity-units
https://www.who.int/publications/i/item/9789240040519


Session 3: Examples of application of geospatial 
data and technologies to support geographic 

access to EmoNC services 
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Geospatial data and technologies
Geospatial data

Geospatial technologies

Also referred to as spatial data, information about the location and shape of 
geographic features and the relationships between them, usually stored as 
coordinates and topology.

Refers to equipment used in visualization, measurement, and analysis of earth's 
features, typically involving such systems as Global Navigation Satellite System 
(GNSS), Geographical Information Systems (GIS), remote sensing (RS) and new 
emerging technologies like Common Geo-Registries (CGR)

Digital representation of geography (content)

Tools used to generate geospatial data as well as visualize, analyse and/or 
model geography and geographic phenomena in a digital form

42

Contributes to the digitalization of the health system



5 main applications of geospatial data and technologies supporting these use cases: 
Georeferenced master lists, population estimation and spatial distribution, geographic 

accessibility modelling, thematic mapping, GNSS navigation and tracking

The most important use cases of geospatial data and technologies in 
public health

1. Planning: Estimating population coverage, expanding the network of health 
facilities, optimizing services network and routes 

2. Communicable/vector-borne diseases: Risk mapping, microplanning, estimating 
population movements, identifying potential areas of reinfection, surveillance, 
monitoring, investigation and management of outbreaks,...

3. Immunization: Microplanning, campaign monitoring, disease surveillance, 
immunization coverage modelling,...

4. Emergency Management: Hazard and risk assessment/reduction, early warning, 
rapid initial assessment, response management, reconstruction planning,...
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Potential of geospatial data and technologies in public health

1.1 Lack of population denominator

1.3 Lack of quality/reliable data

1.6 Insufficient utilization of data 
and information

2.2 Insufficient supply of services

3.6 Inadequate supportive supervision

Population estimation and spatial 
distribution

Thematic mapping

Geographic accessibility, service 
localization, and route optimization 

modeling

1.7 Lack of a unique identifier

2.1 Insufficient supply of 
commodities

2.3 Insufficient supply of equipment

2.4 Insufficient supply of qualified 
health workers

1 Information

2 Availability

3 Quality

Georeferenced Master Lists

Navigation, tracking and 
geographic coordinate collection 

using a GNSS

6.3 Poor planning and coordination

8.5 Poor accountability between the 
levels of the health sector

5.2 Geographic inaccessibility

7.2 Lack of effective resource allocation

5.1 Low demand for services

6.2 Lack of or inappropriate referrals

5 Utilization

7 Costs

8 Accountability

8.3 Absence of a Community feedback 
mechanism

8.6 Inadequate understanding of the 
beneficiary population

1.2 Late reporting of events

1.5 Lack of access to information or 
data

Health system challenges 
(WHO classification) 3

Applications of geospatial data 
and technologies

1. https://drive.google.com/file/d/1jj779zww4herWOESAd9mXqVE1YfQehtH/view?usp=sharing  

2. https://www.gavi.org/news/document-library/leveraging-geospatial-technologies-and-data-strengthen-immunisation

3. https://iris.who.int/bitstream/handle/10665/260480/WHO-RHR-18.06-eng.pdf  

21

6 Efficiency

6.4 Delayed provision of care

6.5 Inadequate access to transportation

44

https://drive.google.com/file/d/1jj779zww4herWOESAd9mXqVE1YfQehtH/view?usp=sharing
https://www.gavi.org/news/document-library/leveraging-geospatial-technologies-and-data-strengthen-immunisation
https://iris.who.int/bitstream/handle/10665/260480/WHO-RHR-18.06-eng.pdf


Georeferenced master lists

Unique, authoritative, officially curated by the mandated agency, complete, up-to-
date and uniquely coded list of all the active (and past active) records for a given type 

of geographic feature/object (e.g. health facilities, administrative units, villages)

The information that allows to do the following 
for each of the records in the master list:
Å Uniquely identify (unique identifier, 

name)
Å/ƭŀǎǎƛŦȅ όǘȅǇŜΣ ƻǿƴŜǊǎƘƛǇΣΧύ
Å Locate (address, administrative division, 

geographic coordinates)
Å When it applies, contact (head name, 
ǇƘƻƴŜ ƴǳƳōŜǊΣ ŜƳŀƛƭ ŀŘŘǊŜǎǎΣΧύ

Example for health facilities

45

Any other data element is to be considered programmatic attributes and managed 
outside the master list



They play a key role to ensure data quality across the 6 dimensions of data 
quality and this for both statistical and spatial data 

Data quality dimension The role of the master list is to ensure that:

Completeness there are no data gaps

Uniqueness there are no duplicates

Timeliness the data represent the reality for each considered point in time

Validity ǘƘŜ ǎȅƴǘŀȄ ƻŦ ǘƘŜ Řŀǘŀ ŜƭŜƳŜƴǘ ƛǎ ǊŜǎǇŜŎǘŜŘ ŀŎǊƻǎǎ ǎƻǳǊŎŜǎ όŦƻǊƳŀǘΣ ƴŀƳŜΣΧύ

Accuracy ¢ƘŜ Řŀǘŀ ŎƻǊǊŜŎǘƭȅ ŘŜǎŎǊƛōŜ ǘƘŜ άǊŜŀƭ ǿƻǊƭŘέ ŦŜŀǘǳǊŜ ƻǊ ŜǾŜƴǘ ōŜƛƴƎ ŘŜǎŎǊƛōŜŘ

Consistency data is interoperable between sources

Reduce duplication of efforts and therefore cost by maintaining 
only one list instead of several ones

Support data interoperability and collaboration across partners as 
well as promote innovation and data use

Provide the denominator for the implementation of any programs or 
intervention 

Georeferenced master lists ς Role
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Population estimation and spatial distribution

Use of statistical models, remote sensing datasets, and sampled census or household 
survey information to create spatially accurate estimates of population density and 

distribution, often including age and sex disaggregation

47

https://www.youtube.com/watch?v=Z1XrHOt8w2A&t=8s 

https://www.youtube.com/watch?v=Z1XrHOt8w2A&t=8s


Geographic accessibility, service localization, and route optimization modeling

Advanced modelling approaches that help programs, and microplanning teams, 
assess and improve the planning, allocation and delivery of resources

Geographic accessibility, service localization

Geography

Increasing bibliography on this topic, including in relation to COVID-19
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Use of algorithms to calculate optimal routes based on various factors such as traffic 
flow, distance, travel time, vehicle types and other use-defined parameters to 

generate the most efficient route for a given scenario 

Route optimization modeling

Benefits:
1. Cost efficiency (reduce fuel 

consumption, maintenance costs, 
operational expenses)

2. Time saving (on-time delivery)
3. Improved resource allocation (vehicles, 

personnel and time)
4. Environmental sustainability (reduce 

carbon emissions)

Geographic accessibility, service localization, and route optimization modeling
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Navigation, tracking and geographic coordinate collection using a GNSS

Use of a Global Navigation Satellite System (GNSS) enabled device to get to a 
particular location (navigate), track movements or collect geographic coordinates 

(latitude, longitudes) in the field 

Tracking to support Polio 
eradication in Nigeria 1

1. https://www.researchgate.net/publication/266945980_Improving_Polio_Vaccination_Coverage_in_Nigeria_Through_the_Use_of_Geographic_Information_System_Technology/figures?lo=1)

Navigation

Global Navigation Satellite 
System (GNSS) 

Collection of geographic 
coordinates in the field
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Thematic mapping

Creation of thematic maps designed to convey information about a single topic or 
theme, such as population density or health

Most used capability of a GIS software to 
portray the geographic distribution of one or 
more phenomena.

Involves the use of colors and/or symbols to 
visualize selected properties of geographic 
features.

Used in public health for 
a very long timefor visualizing
and analyzing health-related
Phenomena.  

Static map

Dynamic 
map as 

part of a 
dashboard

John Snow's cholera 
map in London 

(published in 1854)
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