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Geo-enabled microplans for routine immunization

Time (CET) Title Speaker(s)

14:00 Welcome Head of HQ GIS Centre for Health, DNA/DDI, Ravi Shankar

14:05 Opening remarks
Adrienne Cox, Unit Chief, Health Analysis and Equity Metrics, 
PAHO

14:10 Introduction to the project
Advisor, Comprehensive Immunization (CIM), PAHO, Dr. Martha 
Velandia

14:20 Methodology
Regional Advisor, Data Science, Evidence and Intelligence for 
Action in Health, PAHO, Dr. Thiago Hernandes Rocha

14:30 Results
International Consultant, Comprehensive Immunization (CIM), 
PAHO, Ms. Silvana Zapata Bedoya

14:40 Conclusions
Epidemiologist, Vaccine-preventable Diseases, Bolivia Ministry 
of Health, Dr. Carlos Echazú Torres

14:50 Audience interaction and Q&A Facilitated by GISC

15:30 Closing Head of HQ GIS Centre for Health, DNA/DDI, Ravi Shankar
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Today’s speakers:



Ms. Adrienne Cox
Unit Chief, Health Analysis and 
Equity Metrics, PAHO

Adrienne Cox has more than 25 years of 
experience in global public health, working throughout 
countries in the Americas, Africa, and Asia in the areas 
of analysis; monitoring and evaluation; survey design, 
training, and implementation; laboratory coordination; 
and program management. She has served within 
PAHO for the past seven years as the Unit Chief for 
Health Analysis and Equity Metrics within the Pan 
American Health Organization (PAHO) Department of 
Evidence and Intelligence for Action in Health, 
providing technical support to monitor regional health 
trends and advise strategic direction and decision 
making within the Organization.

Dr Thiago Hernandes Rocha
Regional Advisor, Data Science, Evidence 
& Intelligence for Action in Health, PAHO

Thiago Rocha is a data scientist at the Pan-
American Health Organization’s Evidence and 
Intelligence for Action in Health Department. With a 
Ph.D. in policy assessment from the Federal University 
of Minas Gerais and Duke University, he specializes in 
enhancing public health through innovative evaluation 
methods.
 Thiago harnesses geospatial analytics and 

artificial intelligence to drive impactful healthcare 
solutions. His expertise includes performance 
assessment, data mining, GIS, and mobile health 
(mHealth). Proficient in R, Python, and multivariate 
data analysis, he translates complex data into 
actionable insights.

Health Analysis and Equity Metrics, PAHO:



Comprehensive Immunization (CIM), PAHO:

Silvana Zapata Bedoya
International Consultant, CIM, PAHO

 Dr Martha Velandia is an epidemiologist with over 
20 years of experience in public health, with a strong focus on 
immunization across various settings. Since 2011, Dr Velandia has been 
working at the Pan American Health Organization (PAHO/WHO), providing 
technical and strategic support to strengthen routine national 
immunization programs across Latin America and the Caribbean. Her 
responsibilities include enhancing information systems and ensuring the 
accuracy and quality of immunization data and strategic information within 
PAHO’s Immunization Program. Additionally, she serves as the editor of 
PAHO's Immunization Newsletter, a widely distributed publication that 
provides updates, technical guidance, and critical insights on immunization 
programs across the Americas and beyond.

Dr Martha Velandia
Advisor, Comprehensive Immunization, PAHO

 Silvana Zapata Bedoya is an international PAHO 
consultant in data science and geographic intelligence, Special Program on 
Comprehensive Immunization (CIM). Silvana is a professional passionate 
about public health, with more than two decades of experience leading 
strategic projects in epidemiology, data analysis and implementation of 
surveillance systems in the region and geographic intelligence or modeling. 
Her work focuses on transforming data into life-saving decisions, integrating 
geographic intelligence tools, advanced analytics and effective public 
policies.

Dr. Carlos Echazú Torres is an epidemiologist specializing in public health and disease prevention. Since 2023, he has 
been leading the epidemiological surveillance of vaccine-preventable diseases (VPD) under Bolivia's Extended Programme on 
Immunization (PAI), Ministry of Health. He previously managed vaccine safety monitoring as part of the COVID-19 response at the 
Madre Obrera Hospital in Potosí from 2021 to 2023. Dr. Echazú is a physician trained at the Universidad Mayor de San Andrés with 
postgraduate qualifications in medical emergencies, immunization program management, epidemiology, and HIV care. He is also 
currently pursuing a master’s degree in epidemiology to further enhance his expertise in the field. 

Dr Carlos Echazú
Epidemiologist, Bolivia Ministry of Health 
EPI Programme
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for Health is dedicated to helping 

countries make informed public health 
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Geospatial analysis with 
field validation to improve 
the accuracy of the 
operational population 
estimates of Bolivia for the 
benefit of its national 
immunization program



Objectives and goals

Objectives
• Estimate the size of the population who lives in the catchment area around each 

vaccination site located within the national territory of Bolivia.
• Validate the accuracy of population estimates generated by PAHO by comparing them with 

the results of a house-to-house micro census that was conducted within 5 municipalities 
selected by the Ministry of Health.

Goal
• Provide an accurate estimate of the population size of Bolivia, with stratification by sex and 

age group, to improve the reach and performance of the national immunization program.



Necessary data
Available online
• Satellite images of the entire national 

territory
• META, WorldPop, GRID³, Global Human 

Settlement Layer (GHSL)
• Demographic data of the population, all 

ages.
• National census 

• Road network
• OpenStreetMap

Contributed by the Ministry of Health
• Geographic coordinates of each 

vaccination site.



Methodology

1. Review and validate the list of vaccination sites.
2. Identify population distribution and 

densityusing satellite images.
3. Map all the roadways in the country (primary, 

secondary and tertiary roads).
4. Map all buildings.
5. Determine the closest distance between each 

building and the vaccination site, using the 
mapped roadways.

Population density – all ages

Road 
network



Methodology
6. Define the catchment area around 

each vaccination site (≤5km) and 
estimate the size of the population 
residing in this area.

7. Prioritise catchment areas and their 
municipalities according to the 
vaccination coverage rate for 
children younger than 5 years.

8. Submit the list of 38 prioritized 
municipalities to the Ministry of 
Health, so 5 municipalities can be 
selected to implement the micro 
census.

38 priority 
municipalities 
that reported 
MCV2 and DPT1 
coverage 
<90% in 2021.

Catchment 
areas



Selected municipalities

The figures presented here in relation to the buildings and the estimated 
population may be adjusted during the micro census data validation process. 

Administrative l
evel 1

Administrative l
evel 2

Estimated 
number of 

buildings to 
be visited

Estimated po
pulation total

s

Estimated numb
er of blocks to be 

visited

Number of 
field teams / days 
of data collection

Cochabamba Quillacollo 787 1227 16
9 teams de 

3 persons / ~ 6 days 
in the field

Potosi Pocoata_1 400 8 8
3 teams de 3 

persons / ~ 3 days 
in the field

Potosi Pocoata_2 518 75 10
5 teams de 

3 persons / ~ 6 days 
in the field

Tarija Padcaya 50 25 1
2 teams de 3 

persons / ~ 3 days 
in the field

Santa Cruz Santa Cruz de 
La Sierra 2000 2662 40

17 teams de 
3 persons / ~ 7 days 

in the field

La Paz Achacachi 950 330 19
6 teams de 

3 persons / ~ 6 days 
in the field





Dashboard for data quality 
monitoring

https://app.powerbi.com/groups/
me/reports/fff465d5-8eed-4ad6-
8fa4-
77b3664d8888/ReportSection?ct
id=e610e79c-2ec0-4e0f-8a14-
1e4b101519f7&experience=powe
r-bi

https://app.powerbi.com/groups/me/reports/fff465d5-8eed-4ad6-8fa4-77b3664d8888/ReportSection?ctid=e610e79c-2ec0-4e0f-8a14-1e4b101519f7&experience=power-bi
https://app.powerbi.com/groups/me/reports/fff465d5-8eed-4ad6-8fa4-77b3664d8888/ReportSection?ctid=e610e79c-2ec0-4e0f-8a14-1e4b101519f7&experience=power-bi
https://app.powerbi.com/groups/me/reports/fff465d5-8eed-4ad6-8fa4-77b3664d8888/ReportSection?ctid=e610e79c-2ec0-4e0f-8a14-1e4b101519f7&experience=power-bi
https://app.powerbi.com/groups/me/reports/fff465d5-8eed-4ad6-8fa4-77b3664d8888/ReportSection?ctid=e610e79c-2ec0-4e0f-8a14-1e4b101519f7&experience=power-bi
https://app.powerbi.com/groups/me/reports/fff465d5-8eed-4ad6-8fa4-77b3664d8888/ReportSection?ctid=e610e79c-2ec0-4e0f-8a14-1e4b101519f7&experience=power-bi
https://app.powerbi.com/groups/me/reports/fff465d5-8eed-4ad6-8fa4-77b3664d8888/ReportSection?ctid=e610e79c-2ec0-4e0f-8a14-1e4b101519f7&experience=power-bi
https://app.powerbi.com/groups/me/reports/fff465d5-8eed-4ad6-8fa4-77b3664d8888/ReportSection?ctid=e610e79c-2ec0-4e0f-8a14-1e4b101519f7&experience=power-bi


Satellite image processing

Total 136

Total
Sex
Age

Total
Sex
Age

Total

Total

Total

Total

Total



Descriptive results

Of the 6,077 
buildings 
identified in 
satellite images, 
5,641 are 
residential.

Of these, 4,505 
are currently 
occupied. Of 
those, 3,087 
(68.52%) 
accepted to take 
the survey.



Overall results

17,617 persons were 
expected and 13,397 were 
enumerated.

The expected number of 
people matches almost 
exactly the META 
estimate (green column), 
and matches quite 
closely the WorldPop 
estimate (pink column) .



Results by sex

For both men and 
women, the META 
estimate matches very 
well to the enumeration 
in the field.

The WorldPop estimate 
can be used with 
confidence as well.



Results by urban/rural area
Urban area Rural area

In rural areas, the META 
estimate agrees well with 
the field enumeration.

In urban areas, the 
WorldPop estimate 
agrees well with the field 
enumeration.



Results by sex and age group

Estimated values by

The field enumeration reports fewer 
young people (<30 years) than 
expected, and more elderly people (>60 
years) than expected.

For the immunization program, this 
discrepancy between expected and 
enumerated children younger than 5 
years is especially relevant.

The same trend is evident for males and 
females.



Conclusions
Satellite images from META 

and WorldPop 2020 were very 
similar to the enumeration 

results from the field.

META images have an 
excellent correspondence 

when analyzing by sex . 

META is a better match for 
the enumeration in rural 

areas, while WordPOP is a 
better match in urban 

areas.

There are fewer children 
younger than 5 years than 
estimated, but very good 
matches for the other age 

groups.

Applying these results to the entire 
territory of Bolivia, we can adjust the 

population estimates according to 
the distribution by age, sex and 

geographic area.



Application 

Question

I am the EPI 
manager and I 

want to use these 
results to find 

children younger 
than 5 years in 

Murillo, Bolivia. In 
this municipality, 

the vacination 
coverage rate for 

DTP3 is lower 
than 80% (target 

= 95%).



Application
• What: QGIS training using the new 

geospatial layers of information provided by 
PAHO.

• Who: EPI officers and Information Systems 
officers (national-level and from the 9 
departments)

• When: 14-18 October 2024

• Where: La Paz, Bolivia
• Data sharing

• All geospatial layers used for the project have been transferred to the Ministry of Health of Bolivia.
• Learning objectives:  

• How to identify the appropriate type of satellite image based on specific needs.
• How to use data points related to infrastructure, buildings, roads and environmental 

characteristics, so to identify barriers to accessing vaccination services. 
• How to use the QGIS application.
• How to use the GeoDA application.



Application

During the workshop, participants were 
able to use the geospatial layers and 
analysis software to plan response 
operations to an ongoing measles 
outbreak in the country, and reorient 
resources more efficiently to address 
the immunity gaps.  



Thank you!

Claudia Jhovana Carrizales, MoH BOL
Marcela Contreras, PAHO WDC 
Margherita Ghiselli, PAHO WDC
Carlos Echazu Torres, MoH BOL 
Thiago Hernándes, PAHO WDC
Leslie LaTorre, PAHO BOL
Yenny Neira, PAHO BOL
Javier Rodrigo Ojeda Ocampo, MoH BOL
Claudia Ortiz, PAHO WDC
Martha Velandia, PAHO WDC
Mariela Grisel Villalta Coro, MoH BOL
Silvana Zapata, PAHO WDC
Saul Santa Maria – Field Operator



Thank you for your 
participation! 

Please share your 
feedback:

https://arcg.is/raD4D0

https://arcg.is/raD4D0
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