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PAHO’s Role to Collect, Analyze and 
Disseminate Immunization and VPD Data

“The collection of immunization and VPD 

data for creating indicators has been 

instrumental in developing control and 

elimination strategies for vaccine-

preventable diseases in the Americas and in 

monitoring their progress. 

This has allowed the Western Hemisphere 

to be the first WHO Region to be 

certified polio-free and the first to have 

interrupted the endemic transmission of 

measles and rubella.”

Necessary data to guide and inform regional immunization 

strategies

Assist with estimating the burden of vaccine-preventable 

diseases and assess the impact of vaccination strategies

Data used to report progress to partners who fund PAHO in 

support of countries

PAHO gives feedback to countries on the immunization and 

VPD situation in the Americas

Adapted from the PAHO EPI Newsletter, Feb 2005
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PESS ISIS VPD-SMARTMESS
Data 

Exchange

1989 1996 2012 2014 2024

Poliomyelitis 

Elimination 

Surveillance 

System

Measles 

Elimination 

Surveillance 

System

Integrated 

Surveillance 

Information 

System 

Countries 

using their own 

system

Based on Dhis2

The Evolution of PAHO's Surveillance 
Information Systems
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PAHO’s VPD Surveillance Data Flow 

Country & Lab 

Databases

Subnational 

Databases

Health facilities 

and subnational 

reporting units

21 countries

1 Sub-region 

(Caribbean)

PAHO Regional 

Office

WHO HQ Office

Regional Database

Global Database
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Current VPD Surveillance Reporting Systems in 

the Americas region

System
No. 

Countries
Description

VPD-SMART 1
Countries reporting via the new 

Official PAHO system. VPD-SMART.

ISIS 19
Most countries report via ISIS 

(Current PAHO System)

Mixed 1
Brazil use ISIS for AFP but no 

standard format for Measles

Non-ISIS 7 Countries using their own system 
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Challenges with ISIS

PAHO chose the Dhis2 platform to replace 

ISIS for VPD Surveillance in the new system: 

VPD-Smart

Based on outdated technology

Requires local installations

No web-based capacity for real time data

    analysis
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Technological advancements: enable the integration of interactive tools (dashboards) and 

automated data analysis workflows (reports), resulting in a more efficient and precise 

surveillance system.

¿Why did we update the MR variables?

Epidemiological context: surveillance variables are being adjusted to allow for a more 

granular and comprehensive analysis.

Data quality: refining variables and automating processes to capture necessary data fully and 
accurately for análisis.

User feedback: ISIS users highlighted practical difficulties and offered suggestions for 

improvement, leading to modifications of the variables.
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Regional 

Sustainability 

Framework

• Data analysis 
granularity 
(municipalities that 

report cases)

• Data triangulation 
using vaccination, 
surveillance, and 

laboratory data

Action plan

Documentati

on & 

Verification

• Indicators to evaluate 

surveillance data 

quality

• Contacts follow-up

• Viral detection

CRS 

indicators

• CRS Definitions and 

indicators

• MR indicators 

revision

• Definition of Re-

establishment of 

Elimination

MR 

integrated 

surveillance

• Rubella as a 
notifyable disease

GTA

Measles 

elimination 

indicators

• Experience from polio

• Weekly bulletin

1994 1997 2004 2011 2021

Evolution of surveillance indicators of 
measles and rubella
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Components of an MR investigation form

1. Notifying health unit

2. Patient information

3. Vaccine history

4. Patient clinical data

5. Lab data

6. Investigation

7. Response measures

Health facility
• Health 

worker

Country 

database: 

(integratedwith 

lab data)

• Data entry

• Epidemiologist

• Lab

PAHO database

Everyone involved in entering surveillance data should understand 

its purpose
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MR investigation form
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Deleted

MR investigation form (2) 

• Type of locality

• Ocupation

• Work/school 

address
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MR investigation form (3) 

Moved

• Death

• Date of death

• Cause of death
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MR investigation form (4) 
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MR investigation form (5) 
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MR investigation form (6) 

Deleted

• Date of start/Date 

of end of blocking 

vaccination

• % of vaccinated 

found?

• Contacts follow-up
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Indicators for monitoring MR
Indicator Definition How to calculate

Notification 
rate 

Annual rate of suspected cases of 
RH at the national and 
subnational levels. 

Numerator (N): Total number of reported suspected cases of RH.

Denominator (D): Total population at national/subnational level; per 
100,000 inhabitants.

Appropriate 
research 

>80% of suspected cases 
adequately investigated within 48 
hours of notification and at least 
8 of the 11 endpoints complete. 

N: 1) Cases having home visit within ≤48 hours of notification; 
MORE.
2) Cases with 8 of the 11 following data: 1. name or identifier, 2. 
place of residence, 3. sex, 4. age or date of birth, 5. date of 
notification, 6. date of investigation, 7. date of onset of rash, 8. date 
blood sample obtained, 9. presence of fever, 10. date of previous 
measles-rubella vaccination, and 11. travel history.

D: Total number of suspicious cases reported
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Indicators for monitoring MR (2) 
Indicator Definition How to calculate

Adequate 
serum sample 
collection

>80% of cases with serum 
specimens obtained within 30 
days from the date of onset of 
exanthema.

N: Cases reported with blood sample obtained within 30 days after 
rash onset. (Date of sample collection – date of rash onset)

D: Total number of suspicious cases reported

Timely arrival 
of samples

>80% of serum samples received 
in the testing laboratory within <= 
5 days of collection.

N: Number of cases reported with sample received <=5 days from the 
date of sampling (Date on which the sample was received at the lab – 
date of sample collection )

D: Total cases reported with at least 1 blood sample.

Timely 
laboratory 
results

>80% of serum samples with 
laboratory results reported in <= 4 
days after receipt at the testing 
laboratory.

N: Number of cases with results reported within ≤ 4 days of sample 
receipt. (Date of result – Date on which the sample was received at 
the lab )

D: Total number of cases with reported results
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The VPD-SMART automatically calculates surveillance MR indicators fostering 
ongoing monitoring by policy-decision makers. 

Considerations 

All actors involved in entering surveillance data must understand the use and 

importance of this data to ensure data quality.

A variable dictionary will be shared with countries using their own systems and 

submitting data through different mechanisms. This dictionary will omit personally 

identifiable information and country-specific case follow-up variables. 

The VPD-SMART system provides automated business rules and calculations (such as 

epidemiological week) to enhance data accuracy. Countries with their own systems 

should explore implementing similar mechanisms.



Update of variables and 

relevance in the 

surveillance system.
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Polio: Where We Stand Now

Sustaining elimination and 

reaching eradication

Adapting to new challenges: 

Variable changes
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Data in WHO HQ as of 19 Nov. 20241Excludes viruses detected from environmental surveillance;   2Onset of paralysis: 20 Nov. 2023 to 19 Nov. 2024

WPV1 cases (latest onset)

Pakis tan 49 25-Oct-24

Afghanis tan 23 14-Sep-24

cVDPV1 cases (latest onset)

DR Congo 10 19-Sep-24

Mozambique 1 17-May-24

cVDPV2 cases (latest onset)

Chad 22 28-Sep-24

Nigeria 90 22-Sep-24

Niger 12 21-Sep-24

Senegal 1 20-Sep-24

Yemen 38 16-Sep-24

Ethiopia 14 05-Sep-24

South Sudan 10 02-Sep-24

Angola 7 24-Aug-24

occ. Pa lestinian terr. 1 25-Jul -24

Cameroon 2 16-Jul -24

DR Congo 12 14-Jul -24

Indones ia 10 27-Jun-24

Guinea 10 12-Jun-24

Liberia 1 08-Jun-24

Somal ia 6 05-Jun-24

Benin 1 18-May-24

Mal i 3 02-Jan-24

Zimbabwe 1 02-Dec-23

Côte d'Ivoi re 1 22-Nov-23

cVDPV3 cases (latest onset)

Guinea 3 12-Sep-24

Endemic country (WPV1)

Global WPV1 & cVDPV Cases1, Previous 12 Months2
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Coverages in the Americas region with IPV1 & Polio3, 
2000-2023
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Country coverage 
for Polio3, 2023



Surveillance indicators in the Americas during
2019-2023 and the last 52 weeks*

* Last 52 weeks: 2023/45-2024/44
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AFP surveillance indicators by country, last 52 weeks*

* Last 52 weeks: 2023/44-2024/43
CURRENT ISSUES of the PAHO polio 
weekly bulletin can be accessed at:

English:

www.paho.org/immunization/PolioBulletin

http://www.paho.org/immunization/PolioBulletin
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cVDPV3 en muestras ambientales en Guyana Francesa

• Positive samples
• Saint George, May 15, 16 nt 

difference
• Cayenne, Leblond, June 26, 15 nt 

difference
• Remire Montjolye, Morne Coco,  

August 06, 18 nt difference
• No coverage data
• T, solamente hay notificación obligatoria 

de polio
• Brasil y Surinam fueron clasificados de 

muy alto riesgo en 2024



Sustaining 

elimination and 

reaching 

eradication
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Importance of AFP surveillance

• Surveillance of acute flaccid paralysis (AFP) 

and vaccination have been the 

cornerstones of polio eradication efforts.

• By monitoring AFP cases, we can detect 

polio and track the spread of the 

poliovirus. 

• Surveillance remains crucial to our goal of 

eliminating polio and will become even 

more vital as we get closer to eradicating 

the disease entirely.

• As eradication approaches, we must ensure 

that no polio cases or poliovirus circulation 

exists. 
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Data is essential

• Epidemiological surveillance 

relies on a network of polio 

laboratories and a robust 

information system.

• The shift to VPD SMART will 

ensure timely access to critical 

data, enabling better 

interpretation, presentation, 

and use of information to guide 

decision-making.  



Adapting to new 

challenges: 

Variable changes
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Why it was necessary to make 
changes? 

• The ISIS was developed to meet the specific 
needs of its time 

• However, evolving surveillance practices, 
particularly within laboratories, necessitated 
system updates 

• It became clear that the system needed to 
accommodate new variables, both current and 
future, as we move closer to eradicating polio 

• This system will provide the flexibility required 
to adapt to the dynamic nature of polio 
eradication efforts
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Purpose of the changes

• Include variables for which data 

existed but were previously 

excluded due to system 

constraints

• Add variables to strengthen the 

surveillance system

• Incorporate variables for more 

accurate case classification
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• Vaccine history

• Recording of all polio 

vaccinations

• Information on all vaccine doses 

received

• Paralysis description

• Assessment of muscle strength

• History of primary 

immunodeficiencies

• Occurrence/non-occurrence

• Type

Overall description of the changes
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Overall description of the changes

• Samples/lab
• Including fields for sample status and 

date received
• Adding fields for variables of each 

laboratory test
• Allow result dissagregation

• Section to record information about 
samples from contacts of AFP cases

• Implementation of blocking measures



As a new information 

system for the surveillance 

of MR and AFP
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Int. Consultant
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Benefits of using VPD-SMART (DHIS2)

The Central Level can validate and 

complete each case entered by lower 

reporting levels

Monitoring data quality and the 

performance of key epidemiological 

surveillance indicators.
DASHBOARDS

Interoperability functions with other 

systems
INTEROPERABILITY

+25 reports containing bulletin 

indicators, filtered line listing, analysis 

reports and maps

REPORTS FOR ANALYSIS

DATA FOR ACTION AND 

ALERTS
Alerts to take action. Example: 

confirmed cases

DATA VALIDATION
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Benefits of using VPD-SMART (DHIS2)

DATA VALIDATIONDASHBOARDSREPORTSALERTS
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VPD-SMART: Data Entry

ENROLLMENT VACCINATION 
AND 

CLINICAL 
DATA

LABORATORY CONTACT 
SAMPLES

FOLLOW-UP 
60 DAYS

CONTROL 
MEASURES

FINAL 
CLASSIFICATION

ENROLLMENT VACCINATION 
AND CLINICAL 

DATA

LABORATORY INVESTIGATION CONTROL 
MEASURES

FINAL 
CLASSIFICATION

MR

AFP
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VPD-SMART: Data Entry Case-by-case

SUSPECTED CASE 

OF MEASLES AND RUBELLA

PROBABLE CASE OF 

POLIOMYELITIS

DATA ENTRY ORGANIZED BY 

STAGES

EDITION AND FOLLOW-UP OF 

SUSPECTED AND CONFIRMED 

CASES



#UniversalHealth 46

VPD-SMART: Data Analysis (Dashboards)

Indicators

Maps 

Graphs
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VPD-SMART: Data Analysis (Reports)

+25 Reports



VPD-SMART
Video demonstration

48
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Insights from Paraguay's 

VPD-SMART Pilot

50

PARAGUAY 
AS A PILOT 
COUNTRY

Luis Cousirat
Director
Programa Ampliado de Inmunización
MSPBS, Paraguay
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1989

1996 2012

2024

Evolution of information systems for vaccine-preventable 
diseases (VPD) in Paraguay

Polio Elimination Surveillance 

System  (FoxPro Database)

1980
Measles Elimination Information System 

FoxPro Database
Integrated Surveillance System

VB .net

Migration 

from ISIS to 
VPD-SMART

1980 1990 2000 2010 2020
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Web-based data entry that enables real-time case registration and 

ensures an adequate alert and response capacity upon the detection of 

outbreaks

Standardization of each part of the process

Need to modernize the VPD information system without relying on a 

client/server installation

Why changing from ISIS to VPD-SMART?
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Goals

Migrate the country's ISIS-based epidemiological surveillance of measles, rubella, and acute flaccid 

paralysis to a robust, scalable, open-source digital platform based on DHIS

Enhance the staff's ability to manage and analyze data for decision-making

Decentralize the data entry workload for measles, rubella, and acute flaccid paralysis cases by 

implementing the VPD-SMART system in a phased manner across all 18 health regions of the country

Document the lessons learned and best practices that can be shared with other countries to support the 

implementation and expansion of the VPD-SMART system
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Data entry at local level 

(San Lorenzo District)

Data entry at Subnational Level 

(Central Region)

Data entry at Central Level 

(EPI and CPHL)

Weekly audit to review data 

concordance between ISIS and VPD-
SMART (PAHO/EPI)

Data entry into VPD-SMART/DHIS2

WEEK 1 WEEK 2 WEEK 3 WEEK 4

Central Public Heath 
Laboratory
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Data quality indicators

The American Society of 

Immunization Registries 
(AIRA) definitions were 
adapted for the three 

proposed indicators.

ConsistencyCompleteness Duplicity CONCORDANCE

Absence of differences 

when comparing the 

variables for each case 

entered into ISIS and VPD-

SMART

Level of complete 

information about a dataset 

that is collected in ISIS and 

VPD-SMART

No case or sample is 

registered more than once 

in ISIS and VPD-SMART

Cases entered into 

VPD-SMART
X 100

Cases entered into 

ISIS

Duplicated cases and/or 

samples in ISIS and 

VPD-SMART X 100

Cases and/or samples 

reported

Number of key and non-key 

variables consistent in VPD-

SMART X 100

Number of key and non-key 

variables consistent in ISIS

100% 0% 100%



Coordination meetings and compliance with 

pre-pilot requirements

IN-PERSON training by PAHO WDC Data Team 

to the National PAI

Data entered by the National PAI, Central 

region, and Hospital General de San Lorenzo 

into ISIS and VPD-SMART/DHIS2

Four consecutive weeks of concordance 

between the data entered into ISIS and VPD-

SMART/DHIS2 at the three administrative levels

VIRTUAL Training by PAHO WDC Data Team to 

the National PAI

Data entry by the Central Public Health 

Laboratory

PRY 
PILOT

61



PILOT KICKOFF

OFFICIALIZATION

MARCH 2024

APRIL 2024

Simultaneous data entry into ISIS and 

VPD-SMART:
-Central level: National PAI and LCSP
-Subnational level: Central Region

-Local level: San Lorenzo District

Paraguay migrates AFP and 

MR surveillance from ISIS to 
VPD-SMART/DHIS2

OCTOBER 2024

EVALUATION

SEPTIEMBRE 2024

Deployment of VPD-SMART/DHIS2 in Paraguay

TRAINING 

PRE-PILOT

PARTICIPATION IN THE VPD-

SMART USER ACCEPTANCE 

WORKSHOP

SEPTEMBER 2023
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Countries using ISIS

Non-ISIS (Standardized)

Non-ISIS (Non-Standardized)

VPD Surveillance System, Americas Region, 
January 2024

Mixed

Countries using ISIS

Non-ISIS (Standardized)

Non-ISIS (Non-Standardized)

VPD Surveillance System, Americas Region, 
October 2024

Mixed

Countries using VPD-SMART

63
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Ongoing technical collaboration with PAHO and coordination of a new 

help desk for user inquiries

Focusing on accurate and high-quality data entry as part of the migration 

from the ISIS system to VPD-SMART/DHIS2

Taking advantage of the data visualization capabilities through VPD-

SMART/DHIS2 dashboards and reports

Data migration will proceed after ensuring the quality and completeness 

of key variables

Standardized feedback provided through a PAHO-distributed format

Special Considerations for Implementation Success
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Next steps (short and medium term)

Distributing the data management workload for measles, rubella, and AFP by implementing VPD-SMART in Health 

Regions

2025 20262024

Central

Presidente Hayes

Concepción

Central

Ñeembucú

Paraguarí
Alto Paraná

Itapúa
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Next steps (medium and long term)

in
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harmonization

modernization

interchange

interoperability
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da
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at
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geolocation
efficiency
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ef
fe
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en
es
s

in
te
ra
c
ti
o
n

integrity

transition

optimisation

collaboration

expansion

HIS | Health Information System 
moves forward to national level



6868



Lessons learned from 

the implementation of 

the VPD-SMART pilot in 

Paraguay

69

LESSONS 
LEARNED

Carolina Baeza

International Consultant
CIM, PAHO
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Process Analysis

Determine the evaluation criteria for the VPD-SMART pilot project in 

Paraguay
A

Establish critical success factorsB

Design a questionnaire to guide interviews with key 

stakeholders
C

Discussion and analysis of resultsD

Sharing of findingsE
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Enabling Factors

COMMITMENTTRAININGLEADERSHIP
INFORMATION

SYSTEM

Strong leadership 

and effective 

communication

Training and 

Support

Shared institutional 

commitment
VPD-SMART System 

Design and 

Adaptability 
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Minimal Requirements for VPD-SMART 
implementation

Obtain commitment from national health 

authorities.

Ensure key personnel is well trained in the use 

of VPD-SMART

Availability of computers and good 

connectivity necessary to operate the system

Ensure availability of quality data for migration

Institutional 

compromise

Training personnel

Technological 

infrastructure in place

Data availability



Diverse deployment 

methods for the VPD-

SMART system

73

DEPLOYMENT 
ALTERNATIVES

Felipe Aguilera Millacura

International Consultant
CIM, PAHO
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VPD-SMART FIVE PHASES ACTION (WORK) PLAN 

02 04 050301

INITIATE
Meetings 

with key 

stakeholders

LAUNCH
Official use of 

VPD-SMART

COMMIT

Official 

request and 

commitment

ANALYSE
Collaborative 

diagnose and 

decision-

making 

IMPLEMENT
Training, 

Testing and 

Validation
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• PAHO Country office

• MoH Expanded Programme on Immunization

• MoH Laboratory team

• MoH Information Technology team

• Any other MoH team involved in Surveillance

VPD-SMART FIVE PHASES ACTION (WORK) PLAN 01

01

INITIATE
Meetings 

with key 

stakeholders
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• An official letter is send to PAHO WDC via 

the PAHO Country office

VPD-SMART FIVE PHASES ACTION (WORK) PLAN 02

02

COMMIT

Official 

request and 

commitment
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• Analysis of the current Health Information System

• The country explains the surveillance data flow

• Agreement on the level of implementation/decentralization

• Definition of implementation type

VPD-SMART FIVE PHASES ACTION (WORK) PLAN 03

03

ANALYSE
Collaborative 

diagnose and 

decision-

making 
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End

Start

End

Is there 

official 

commitment?

Can an IT 

team 

collaborate?

They can use 

the regional 

server

Do they 

have a local 

system?

Approved?

No

Yes

VPD-SMART IMPLEMENTATION TYPE 

DECISSION TREE

No

Yes

End

No

Do they 

want to 

implement 

DHIS2?

Yes
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IMPLEMENTATION TYPES

OPTION 2

OPTION 1

OPTION 3

OPTION 4

VPD-SMART Deployment 

on Local Country Server

VPD-SMART Deployment 

using PAHO’s Regional 

Server

Using its own local information 

system of the country; 

interoperability with VPD-

SMART

Using its own local 

information system of the 

country,  integration with 

PAHO’s IMDW2.0
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• Migration and correction of historical data

• PAHO WDC trains key personnel both online and in person 

• System testing and data entry

• Validation of Shapefiles (maps) and Indicators

VPD-SMART FIVE PHASES ACTION (WORK) PLAN 04

04

IMPLEMENT
Training, 

Testing and 

Validation
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• Use of VPD-SMART as the official 

system for reporting AFP cases and MR 

suspected cases to PAHO

VPD-SMART FIVE PHASES ACTION (WORK) PLAN 05

05

LAUNCH
Official use of 

VPD-SMART
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Let's Talk: Q&A and 

Discussion. 
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