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- Using Mind map as a communication 
tool in a vaccination data quality 

improvement project - 
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Overview 

National Immunization Information System 
(NIIS) history introduction 
Data quality improvement project 
Using mind map as a communication tool 
Conclusion 
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1,042 

no case 
(1991) 

760 

154 

666 

563 

IPV Introduced 
(1958) 

OPV  Introduced 
(1963) 

OPV Mass 
vaccination 
(1966) 

Outbreak (1982) 
Mass 
Vaccination 

(OPV5)  

Poliomyelitis in Taiwan 

Eradication
(2000) 



Implementation of Immunization Card 
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NIIS 
Central Database 
Subsidiary system 

 

National Immunization Information System (NIIS) 
●Household Data(DOH) 
● Medical facility  code (DOH) 
● Prenatal examination for hepatitis B 
    (Contracted medical institutions) 
● Catch-up vaccination data for  
     elementary school children(Elementary   
     School) 
● Immigration information(CDC) 

● Health Insurance (NHI) 

Internet 

● infant's faeces card  (BHP) 
● Data for analysis(CDC) 
● Management statement (CDC) 
● Query for vaccination record 
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Health Station  
User  

Health Station  
User  

Contracted medical 
institutions 

(about 1,600) 
 

Elementary schools 
(about 400) 

vaccination stations 
 



Why System Renew is needed 

Technical environment was changed 
Business rules were changed 
Old system structure is hard to fulfill 

current business need 
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The first step – data quality 
improvement 
Data is separated and duplicated between 

different counties 
Single centralized DB will be used in new 

NIIS 
A chance to review current system 

limitation from insight 
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Data quality improvement 
project 
 Time period 

– Nov. 29, 2011 ~ June 30, 2012 

 Project goals 
– Data De-duplication 
– Mark the records that need to be reviewed manually 
– The result will be the data migration source for new IIS 
– Construct the architecture for new IIS 
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Data that can't 
be loaded in 

 

Original 
Database 

The concept of data cleansing work flow 

DB1 

DB373 

Data 
Pool 

Cleaned Data 

Need to be reviewed 
manually 

Discardable  data 

Data that didn't fulfill the 
relational constraints 

Cleaned  
Database 

Data cleansing 
 

 (de-duplication) ‧ 
‧ 
‧ 

Data that is out of  
the cleansing scope 

Database  
for new  

IIS 
system 



Data quality improvement 
project(cont.) 
Challenge 

– Time is limited 
– The data cleansing rule is complicated and 

required business decision 
– The vender didn’t familiar the public health 

domain language 
– The communication between vender and 

business unit is frustrating 
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Data quality improvement 
project(cont.) 
Solution 

– Mind map methodology is used 
Why mind map 

– Mind maps work the way the brain works. 
– Mind maps allow associations and links to be 

recorded and reinforced.  
– Visual quality of mind maps allows us to make 

key points to stand out easily.  
12 Cite from: http://www.peterrussell.com/MindMaps/Advantages.php  
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Data 
Quality 

improving 
project 

00 Environment Setting 

01 Data Retrieving 

02 Data Pooling 

03 Data Checking 

04 Data Analyzing 

05 Data Cleansing 

06 Result Validation 

07 User Interface 

08 Training 

09 Documentation 
10 Others 

The project overview 
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Can Reference 
to child  record 

Can reference to 
personal record 

With the same ID and 
dose, the immunization 
date are also the same 

Immunization 
records 

There is at least one 
record that came from 

contracted hospital  

A part of data cleansing rules  
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Result Validation 

Baby records 

Personal records 

Immunization records 

Prenatal checkup for 
Hepatitis B 

population statistics 

gender statistics 

age distribution 

vaccination rate 

prenatal checkup rate 

statistics of pregnant 
women 
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The Data cleansing result 

Need to be reviewed 
manually 

Cleaned Data 



17 

Need to be reviewed manually (by generation) 

n=5,543,226 

     Before 2004     2005         2006         2007         2008         2009          2010       
2011  



Conclusion 

Through this project 
– We knew the data defect pattern and how to 

prevent it in new system. 
– We knew the data structure limitation and how 

to refine it. 
– We knew the volume of data that need to be 

corrected manually. 
– And we knew the potential of mind map as 

communication tool. 
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Conclusion(cont.) 

Benefits of using mind map 
– It provides the project participants the whole 

picture of the project.  
– Doing so we wouldn’t loose our way in 

noncritical detail and can create consensus 
easily. 

– It helps the participants to focus on specific 
issue and clarify the associations between 
different issues. 
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Thanks for your attention !! 
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