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About MIROW vaccination level deduplication project 
 
The Modeling of Immunization Registry Operations Workgroup (MIROW) of the American 
Immunization Registry Association (AIRA) was formed to develop a topic-by-topic Best 
Practice guidebook for various aspects of immunization information systems (IIS) functionality.  
 
In April 2005, the MIROW Steering Committee conducted an assessment within the 
immunization registry community to learn which registry functional components were 
problematic to use and could benefit from collective guidance. The first topic selected for 
analysis and development of best practice recommendations was the management of the “Moved 
or Gone Elsewhere” (MOGE) status of patients and other patient immunization designations, had 
been selected for analysis and best practice recommendations.  That report has been produced (in 
June –December 2005) and is available at the AIRA web site at 
http://www.immregistries.org/docs/MIROW_MOGE_Chapter_Final_122005_rev1.doc . 
 
The current report represents MIROW efforts to develop best practices recommendations for the 
second topic chosen, vaccination level deduplication. 
 
 
 



Recommendations of the American Immunization Registry Association (AIRA) 
Modeling of Immunization Registry Operations Workgroup (MIROW) 

                                                                                                                                 Page 8 of 102 

 
 
Table of Contents 
 
Introduction …………………………………………………………………………………......  12

Scope: vaccination level deduplication…………………………………………………. 12

Why is this important? …………………………………………………………………... 12

Expected benefits ……………... ………………………………………………………..   12

Intended audience ………………………………………………………………………. 13

Intended use …………………………………………………………………………….. 13

Workgroup approach ……………………………………………………………………   13

 National initiatives of importance to IIS and vaccination level deduplication strategies 14

How these materials are organized ……………………………………………………… 15

1 Executive Summary  …………………………………………………………………………..  19

Recommendations: chapters 2 - 6 

2 Process Overview…………………………………………………………………………….... 20

3 Selection Phase ……………………………………………………………………………….. 22

Discussion of the recommended size for the date window ……………………............... 23

Illustrative scenarios …………………………………………………………………….. 25

4 Evaluation Phase ……………………………………………………………………………... 27

Variables ………………………………………………………………………………… 27

Two approaches for the Evaluation phase ………………………………………………. 29

Distinctive combinations of variables for the Evaluation phase ………………............... 32

Principles and Business rules……………………………………………………………. 34

Weights and aggregated score …………………………………………………............... 37

Illustrative scenarios ….…………………………………………………………………. 39

 Clear-cut illustrative scenarios ………………………………………………….. 41

 Complex illustrative scenarios …………………………………………............... 48

5 Resolution Phase ……………………………………………………………........................... 54

Selecting the best record and creating a consolidated record …………………………… 54

Discussion of level of confidence in vaccination data ….………………………………. 56



Vaccination Level Deduplication in Immunization Information Systems 

                                                                                                                                   Page 9 of 102 

Variables ……………………………………………..………………………………….. 57

Sequential (deterministic) rules-based approach  …..………… ………………............... 58

Weights-based (probabilistic) approach ………………………………………………… 63

Ownership for the immunization record ………………………………………………… 65

Management of duplicate records ……………………………………………………….. 65

Illustrative scenarios …………………………………………………………………….. 66

6 Additional Miscellaneous Recommendations………………………………………………... 72

 Barriers for deduplication and ways to address those barriers ……………..................... 72

 Provider-related recommendations …………………………………………………….. 73

 The role of invalid doses (e.g., due to improper storage) in vaccination level  
             deduplication ……………………………………………………………….................... 

74

 Manual review …………………………………………………………………………... 75

 False matches (false positives) and false non-matches (false negatives) ..……………… 76

7 Conclusions ………………………………………………………………………………....... 79

References……………………………………….………………………………………………. 80

Appendix A: Domain Model ……………………………………………………………………. 81

 Domain diagram for vaccination level deduplication …………………………………… 83

 Entities and attributes (terms and definitions) …………………………………………... 84

Appendix B: Merging Data From Duplicate Records ………………………………………… 97

 Issue in brief …………………………………………………………………………….. 97

 Background  …………………………………………………………………………….. 97

 Example …………………………………………………………………………………. 97

 Example - Best record approach ……………………………………....………………… 99

 Example - Consolidated record approach ………………………………………………. 100

 Can consolidation of information for a vaccination event be justified? …….…………... 101

 Recommendations …………………... …………………………………………………. 102

 
 



Recommendations of the American Immunization Registry Association (AIRA) 
Modeling of Immunization Registry Operations Workgroup (MIROW) 

                                                                                                                                 Page 10 of 102 

Illustrations 
 
Map: Recommendations in context of the vaccination level deduplication process …………… 18 

Figure 1. Process overview diagram for vaccination level deduplication in IIS ……….…... 21 

Table 1. Variables for the Selection phase ………………………………………………............ 22 

Table 2. Principles and business rules for the Selection phase ….…………………………….. 22 

Figure 2. Selection phase overview ……………………………………………………………... 24 

Decision tables with scenarios for the Selection phase ...……………………………………….. 25 

Table 3. Variables for the Evaluation phase …………………………………………………….. 28 

Figure 3. Evaluation phase overview …………………………………………………………… 30 

Figure 4. Approaches for the Evaluation phase of the process …………………………………. 31 

Table 4. Distinctive combinations of variables for the Evaluation phase ………………………. 33 

Table 5. Principles and business rules for the Evaluation phase ………………………………. 34 

Table 6. Weights for key variables: Evaluation phase ………………………………………….. 37 

Table 7. Example of weights assignment for key variables: Evaluation phase …………………. 39 

Decision tables with scenarios for the Evaluation phase ...……………………………………… 41 
Table 8. Weights-based approach example: overview of illustrative scenarios for the 
Evaluation phase ………………………………………………………………………………… 53 

Figure 5. Resolution phase overview—a two-step approach …………………………………… 55 
Table 9. Matrix of confidence levels for vaccination data: based on the attributes of 
“Vaccination Event Submission” entity …………………………………………………............ 56 

Table 10. Variables for the Resolution phase (selecting the best record) …………………….. 57 
Table 11. Principles and business rules for the Resolution phase (Step 1. Selecting the best 
record) …………………………………………………………………………………………… 58 

Figure 6. Resolution phase: sequential implementation of business rules to select the best 
record ……………………………………………………………………………………………. 60 

Table 12. Principles and business rules for the Resolution phase (Step 2. Creating a 
consolidated record) …………………………………………………………………………….. 61 

Figure 7. Resolution phase: implementation of business rules to create a consolidated record - 
merging information for a single variable ………………………………………………………. 62 

Table 13. Weights for key variables: Resolution phase ………………………………………… 63 

Table 14. Possible table of weights (used for illustrative scenarios) ……………………………. 64 

Decision tables with scenarios for the Resolution phase ...……………………………………… 66 

Table 15. Matrix of evaluation outcomes for two records (23 days apart or less) ……………… 78 

Figure A-1. Domain diagram for vaccination level deduplication ……………………………... 83 



Vaccination Level Deduplication in Immunization Information Systems 

                                                                                                                                   Page 11 of 102 

Table A-1. Entities and attributes (terms and definitions) …...…………………………………. 84 

Figure B-1. Illustration / example for the consolidation/composite record issue ……………….. 98 

Table B-1. Pros and cons for the best record approach ………………………………………… 99 

Figure B-2. Best record approach - for clinical purposes ……………………………………….. 99 

Table B-2.  Pros and cons for consolidated record approach …………………………………… 100

Figure B-3. Consolidated record approach for public health purposes and clinical purposes ...... 100
 
 
 



Introduction 

                                                                                                                                 Page 12 of 102 

 Introduction 

Scope: Vaccination level deduplication                                                                                         
Deduplication of immunization records is a two-fold problem that includes deduplication at the 
demographic/patient level (e.g. two records describe the same patient) and deduplication at the 
vaccination event level (e.g. two records describe the same immunization). While the former is a 
very common generic task for a variety of information systems, including systems outside of 
public health, the latter is a domain-specific task for the immunization information field.  
 
As IIS mature and grow in size, they likely receive data from several sources (e.g., the physician, 
the insurance billing system, etc.) sometimes resulting in a patient having more than 1 
vaccination record for a single vaccination event. IIS must then decide how to identify and how 
to deal with duplicate vaccination entries. 
 
The major focus of this project is on the issues of vaccination level deduplication for lifetime 
immunization records. This includes development of rules and procedures that result in accurate 
and complete representation of a vaccination event when compiling vaccination history from 
multiple data sources. The project also includes development of a consistent set of terms and 
definitions. This analysis is not focused on demographic/patient level deduplication rules and 
procedures or clinical decisions related to the immunization schedule. 

Why it is important? 
Inconsistency among immunization information systems (IIS) in the determination of which 
records represent the same vaccination event, as well as how information about a vaccination 
event is combined from several immunization reports, negatively affects overall data quality and 
usefulness of registries information. The results of this project are intended to support a uniform 
alignment of the vaccination level deduplication processes in immunization registries according 
to recommended guidelines.  
 
For example, it is common for an IIS to receive different and sometimes conflicting information 
on a vaccination event.  Information for a patient on a HIB vaccine and a HIB PRP-T vaccine 
may be reported on the same day or close to the same day.  What are the decision points an IIS 
needs to know in order to select/consolidate the information for the immunization history of that 
patient?  This document provides a uniform guidance on this topic.   
 
The decisions made during vaccination level deduplication affect the forecasting of vaccine 
administration according to ACIP recommendations. It is important that input into the vaccine 
forecasting tool is an accurately recorded immunization history, so that correct and clinically 
meaningful immunization decisions can be made.  Additionally, complete and accurate 
information on the vaccination history of the patient is essential for providers and analysts, so 
that accurate and up-to-date vaccination history records can be produced.   

Expected benefits 
Best practices guidelines on vaccination level deduplication will positively affect immunization 
registries by providing the following benefits: 
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• Encourage common deduplication practices, thereby improving overall data quality and 
usefulness of registry information.   

• Serve as a technology-neutral requirement guideline for information technology projects.  
• Foster collaboration and aid in communication among IIS professionals. 
 
Intended audience 
This document is designed to be read by both programmatic experts and technical and 
operational experts who are involved in creating or maintaining an IIS. The document intends to 
bridge the gap between technical and program staff so they can have a mutual understanding of 
the issue of vaccination level deduplication and target actions to address these recommendations.  
   
Intended use 
This document contains a set of recommended operational best practices (including a set of 
principles to follow and tips to utilize) that are intended for use as a basis for requirements in 
vaccination level deduplication algorithms.  The specific implementations of deduplication 
algorithms could vary according to the vendors’ technology, application architecture, and 
specifics of a particular IIS. Additionally, these recommendations can be utilized by IIS for staff 
training, operational documentation, and communication purposes. Presented approach and 
results are relevant for and can be used beyond immunization information systems - for 
developing and documenting best practices and operational requirements for domain-specific 
deduplication applications in public health, healthcare, and other areas. 

Workgroup approach 
The workgroup used business engineering and facilitation techniques to analyze immunization 
registration processes and develop its recommendations. The group used a pragmatic results-
oriented business modeling approach that has been effective for modeling of immunization 
registration and cancer registration operations. Relevant aspects of this approach are outlined 
below. 
 
• Initial preparatory off-line work (assembling pertinent materials, producing preparatory 

notes, analysis of processes and development of preliminary drafts) was performed by a 
small group of business analysts and subject matter experts (SMEs).  

• During subsequent face-to-face facilitated modeling session in Washington D.C. (May 8–
10, 2006) a full (large) workgroup of SMEs used preparatory materials as a 
framing/scoping resources and began development and formulation of consensus-based 
recommendations. 

• The post-session work has been aimed at finalizing the development of recommendations.  
The workgroup was divided into three small groups of SMEs, each addressing a set of 
remaining tasks during a series of teleconferences. Additional teleconferences were 
dedicated to reviews of the progress of small groups by the full group of SMEs. 

• Facilitation and web-based teleconferencing techniques were used to perform modeling 
work during the face-to-face workshop and subsequent teleconferences.  

• Standard Unified Modeling Language (UML) notation was chosen for this project; this 
notation is simple enough for the correct intuitive interpretation by public health experts 
who had not previously worked with UML notation. 
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• Results of the analysis and the incremental, consensus-based modeling and 
recommendations development process are captured in the following business modeling 
artifacts: 1) textual descriptions of principles, rules, restrictions, and  operational policies 
(business rules modeling); 2) process diagrams (UML activity diagrams); 3) diagrams of 
entities involved in the processes and their relationships (UML domain diagrams); 4) 
decision tables with deduplication scenarios; 5) other products in tabular and textual 
formats; and 6) supporting sketches and illustrations. 

• The workgroup used the following definition of a consensus among subject matter experts 
(SMEs) regarding the best practice recommendations developed, which did not reflect 
100% agreement, but rather means “I can live with that and support it.” 

 
National initiatives of importance to IIS and vaccination level deduplication strategies 
The MIROW vaccine deduplication project addresses deduplication issues of vaccination 
accuracy and credibility of the Immunization Information System (IIS).  Public health and health 
care practitioners rely on IIS systems for timely and correct information on a child’s 
immunization status. In addition, the recommendations may correlate with other national 
initiatives on broader use of health information technology to affect care delivery and consumer 
health decisions. Some of these important efforts and how they relate to this deduplication 
project are summarized below. 
 
I.  HHS- AHIC 
 http://www.hhs.gov/healthit/ahic.html 
On September 13, 2005, Health and Human Services (HHS) Secretary Mike Leavitt announced 
the membership for the American Health Information Community (the Community). The 
Community is being formed to help advance efforts to reach President Bush’s call for most 
Americans to have electronic health records within ten years. Some of the groups working on 
various focus areas are: 

Electronic Health Record (EHR) Workgroup. Seeks to promote the adoption of 
electronic health records in physician practices  
Personal Health Record Workgroup. Seeks to gain wide-spread adoption of a personal 
health record that is easy-to-use, portable, longitudinal, affordable, and consumer-
centered. 
Biosurveillance Workgroup. Will implement the informational tools and business 
operation to support the real-time nationwide public health event monitoring and rapid 
response management across public health and care delivery communities and other 
authorized government agencies. 

 
Immunization Information Systems are relevant to these focus areas of the AHIC in that they are 
electronic standards-based repositories of clinical and other information regarding 
immunizations, vaccines and care delivery; they produce a portable personal health record, and 
they are interoperable and already bridge public health reporting and private practice. The 
interoperability and reference to exchange standards such as Health Level 7 (HL7) in this 
document help highlight the importance of standards to connecting to the HHS-AHIC efforts.  
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II.  CCHIT Certification Commission for Healthcare Information Technology  
http://www.cchit.org/ 
CCHIT is the recognized certification authority for electronic health records and their networks, 
and an independent, voluntary, private-sector initiative. In July 2006 CCHIT announced its first 
EHR product certification, and additional products will certainly be certified in the future. This 
initiative is intended to speed adoption of the use of EHRs in small practices by providing a seal 
of approval to reduce physician risk. Increase in the use of EHR products by providers benefits 
IIS by producing immunization records of clinical quality and has already been shown to be a 
source of higher quality records than administrative data.    
 
The vaccination deduplication rules and procedures as defined in this document are designed to 
be widely adopted by IIS systems and may also have applicability in other EHR systems.  These 
rules and procedures can be used as markers for best practice compliance in both types of 
systems.   
 
III. PHIN- CDC   
http://www.cdc.gov/phin/ 
The Public Health Information Network (PHIN) is CDC’s vision for advancing fully capable and 
interoperable information systems in the many organizations that participate in public health. 
PHIN is a national initiative to implement a multi-organizational business and technical 
architecture for public health information systems. With the acceptance of information 
technology as a core element of public health, public health professionals are actively seeking 
essential tools capable of addressing and meeting the needs of the community. 
 
Vaccination level deduplication procedures, business rules and requirements may be areas in 
which documents such as this can be recognized by PHIN effort. The methods and processes 
used in this analysis may be adopted as PHIN guidance for soliciting and modeling operational 
needs and requirements for public health information systems.   
 
The systematic use of subject matter experts, facilitation and business modeling techniques 
promotes best practices, operational knowledge, and consistent use of quality data across the 
variety of interrelated public health functional needs. Utilization of business modeling techniques 
is an important informatics principle that can and should be applied in a variety of operational 
and system analysis settings. 
 
How these materials are organized 
Developed materials are organized in seven chapters and two appendices. 
 
To describe deduplication problems and developed recommendations we needed a set of 
common agreed upon terms and definitions (Glossary). Such a Glossary has been developed 
during the domain modeling activities; it is placed at the end of this document in the Appendix 
A: Domain model. We recommend using the Appendix A as a reference source for terms and 
definitions, as well as for a description of the immunization registration area from the 
perspective of vaccination level deduplication. 
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Chapter 1: Executive Summary 
Provides a concise overview of workgroup’s efforts and developed recommendations; intended 
for public health executives and leaders, as well as for readers who are looking for brief high-
level information on this topic. Major workgroup’s accomplishments are presented and expected 
benefits for immunization information systems are listed. 
 
Chapter 2: Process Overview 
Describes a vaccination deduplication activities as a three-phase process that includes a Selection 
phase (identify and group multiple vaccination records that potentially belong to the same 
vaccination event), an Evaluation phase (evaluate pairs of potentially duplicate immunization 
records for match/differ decisions), and a Resolution phase (produce a record to represent the 
vaccination event - select the best record among duplicate records and merge information from 
duplicate records in a consolidated record). Structurally, the vaccination deduplication process is 
relatively simple and straightforward, but the complexity and challenges are present in the area 
of business rules under which this process is conducted. Accordingly, a conclusion has been 
made that a focus of the work of defining such a process should be placed on the development of  
business rules (to support deterministic approaches) and recommendations for weights of 
importance for vaccination variables (to support probabilistic approaches). 
 
Chapter 3: Selection phase 
Presents detailed recommendations for selecting potentially duplicate vaccination records based 
on the developed set of principles and business rules for analysis of relevant vaccination 
variables. Discussion of the recommended size for the date window that used to group 
potentially duplicate records together is supported by actual statistics from an immunization 
registry. Several scenarios illustrate implementation of recommendations for the Selection phase. 
 
Chapter 4: Evaluation phase 
Provides guidance on how to determine if vaccination records match (represent the same 
vaccination event) or differ (represent different vaccination events). Two approaches for 
evaluating potentially duplicate records are discussed and developed: the sequential approach 
that applies a set of decision rules for comparisons of variables in vaccination records under 
consideration and the weights-based approach that compares multiple fields from two records 
and then computes an aggregate matching score by combining the results of the individual field 
comparisons. The sequential approach provides a basis for deterministic implementations of 
vaccination level deduplication algorithms and the weights-based approach provides a basis for 
probabilistic implementations. Developed recommendations include a list of relevant variables 
ranked by the level of importance for evaluation of potentially duplicate records, table of 
distinctive combinations of these variables, principles and business rules, guidance on assigning 
weights, and formulas to calculate aggregated scores. The chapter concludes with multiple 
examples that illustrate implementation of sequential and weights-based approaches. A special 
MS Excel – based automated tool has been developed and used for the purposes of quickly 
analyzing multitude variations of weights and their impacts on records evaluation. Similar tool 
could be utilized by IIS during the system development for tuning weights against a set of test 
cases. 
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Chapter 5: Resolution phase 
Describes recommendations on resolving duplicate records, focusing on two perspectives: those 
that can be achieved by a) selecting the best record among duplicate records, and b) merging 
information from duplicate records in a consolidated record. A two-step process should be 
utilized in the Resolution phase: during the first step, the best record should be selected from 
duplicate records; this record will be used for clinical purposes. During the second step, using the 
best record as a base, a new consolidated record (view) should be created (variable-by-variable) 
that aggregates all available information from duplicate records; this record (view) will be used 
for both clinical and public health purposes. Extensive discussion of the level of confidence in 
vaccination data and its influence on a deduplication decision making process is presented; 
accordingly, a matrix of confidence levels for vaccination data has been developed based on 
sources of information and other immunization record’s variables. Similar to the evaluation 
phase of the process (chapter 4), sequential (deterministic, rules-based) and weights-based 
(probabilistic) approaches for the resolution phase have been developed and illustrated by 
multiple examples. 
 
Chapter 6: Additional miscellaneous recommendations 
Focuses on the miscellaneous issues relevant to vaccination level deduplication, such as barriers 
for deduplication and ways to address those barriers, providers-related recommendations, the 
role of invalid doses (e.g., due to improper storage) with vaccination level deduplication, manual 
review, and false matches (false positives) and false non-matches (false negatives). 
 
Chapter 7: Conclusions 
Reports on the major accomplishments and outcomes of this project. In spite of differences in 
immunization registry programs, common approaches can be discovered and agreed upon. 
Business modeling initiative provides an efficient venue for collaboration and exchange of ideas 
among peers. The results of this project are intended to support a uniform alignment of the 
vaccination level deduplication processes in immunization registries according to recommended 
guidelines.  
 
Appendix A: Domain model describes the immunization registration area from the perspective 
of vaccination level deduplication and provides a set of agreed upon terms and definitions 
(Glossary). Appendix B: Merging data from duplicate records presents the issue of creating a 
consolidated record and relevant considerations in details. 
 
The illustration on the next page places developed recommendations in context of the 
vaccination level deduplication process and can be used for navigation to major topics and 
artifacts. 
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Chapter 1: Executive Summary 
 
The Modeling of Immunization Registry Operations Workgroup (MIROW) was formed by the 
American Immunization Registry Association (AIRA) in partnership with Centers for Disease 
Control and Prevention/National Immunization Program (CDC/NIP) to develop a Best Practice 
guidebook for Immunization Information Systems (IIS).  
 
This document’s topic—vaccination level deduplication—was selected based on feedback from 
a survey conducted by the MIROW Steering Committee within the immunization registry/IIS 
community. 
 
The workgroup, utilizing modern business modeling and facilitation techniques, conducted a 2- 
and-a-half-day meeting in Washington, D.C. (May 8–10, 2006), as well as multiple pre- and 
post- meeting teleconferences to analyze existing practices and to formulate consensus-based 
recommendations. These recommendations are presented as a part of the emerging Best Practice 
guidebook—a section titled “Vaccination Level Deduplication in Immunization Information 
Systems”.  
 
Major accomplishments of the workgroup are: 

• Defined the vaccination level deduplication process as three-phase process that includes 
Selection, Evaluation, and Resolution phases.  

• Developed principles on which to base the vaccination level deduplication process, 
business rules to follow, and specific scenarios that illustrate application of principles and 
business rules. 

• Formulated a concept that each vaccination event should be presented in the registry by 
two records (views) – the best record (view) selected from vaccination reports (utilized 
for clinical purposes) and the consolidated record (view) that aggregates information 
from all available sources (utilized for public health and clinical purposes). 

• Created specific detailed recommendations for selecting the best record and for 
constructing the consolidated record. 

• Developed a decision matrix for recommendations on levels of confidence based on 
sources of information.   

• Developed and re-confirmed key definitions for vaccination level deduplication. 
• Reached consensus among subject matter experts, demonstrating that despite differences 

in immunization registry programs, common approaches through consensus can be 
developed and agreed upon with business modeling and facilitation techniques.   

 
Best practices guidelines on vaccination level deduplication will positively affect immunization 
registries by providing the following expected benefits: 
• Encourage common deduplication practices, thereby improving overall data quality and 

usefulness of registry information.   
• Serve as a technology-neutral requirement guideline for information technology projects.  
• Foster collaboration and aid in communication among IIS professionals. 
 
The results of this project are intended to support a uniform alignment of the vaccination level  
deduplication processes in immunization registries according to recommended guidelines.  
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Recommendations 

Chapter 2: Process Overview                                                                                                                         

A process overview diagram for a vaccination deduplication process is presented in Figure 1. 
Following are the three phases of the process: 

Phase 1. SELECTION: Identify and group multiple vaccination records that potentially 
belong to the same vaccination event. 
Phase 2. EVALUATION: Evaluate pairs of potentially duplicate immunization records 
for match/differ decisions. Possible decisions/outcomes here are:  

a) declare the pair a duplicate— both vaccination records represent the same 
vaccination event; 
b) declare the pair not a duplicate —vaccination records represent different 
vaccination events; 
c) declare the pair a possible duplicates (grey zone) requiring manual evaluation. 

Phase 3. RESOLUTION: Produce a record to represent the vaccination event—select the 
best record among duplicate records and merge information from duplicate records in a 
consolidated record.  

 
This process overview diagram does not specify either a deterministic or probabilistic nature for 
the approach, reflecting a view that the workgroup should not develop a specific algorithm, but 
rather create a uniform agreed-upon basis for creation of such algorithms (both deterministic 
and probabilistic). Accordingly, the workgroup developed principles, business rules, scenarios, 
and other materials (e.g., generic measures of importance—weights—for the immunization 
variables) that could be used in both cases. The resulting formulation of best practice guideline 
recommendations could be referenced by immunization programs and software vendors in 
developing specific vaccination level deduplication algorithms.  
 
The process itself is relatively simple and straightforward. The complexity and challenges are in 
the area of business rules under which process steps are conducted; in other words, this is a rules-
driven process. Accordingly, the work of defining such a process has been focused on the 
development of deterministic business rules, as well as products to support probabilistic 
approaches (e.g., weights of importance for the variables). 



Vaccination Level Deduplication in Immunization Information Systems 

                                                                                                                                   Page 21 of 102 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1. Process overview diagram for the vaccination level deduplication in IIS.  
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Chapter 3: Selection Phase  
 
The Selection phase is concerned with identifying and grouping records that potentially belong 
to the same vaccination event.  The goal of this phase is to select the potentially duplicate 
vaccination event records for use in the next phases—Evaluation and Resolution—of the 
deduplication process. 
 
The expected outcomes of the Selection phase for each examined record are a) Selected for 
evaluation, or b) Not selected for evaluation. Clusters of records selected at this phase will be 
examined further in the next phases, Evaluation and Resolution. 
 
Variables used in business rules determining the outcome of the Selection phase are presented in 
Table 1; principles and business rules for the Selection phase are presented in Table 2. For the 
detailed description of the variables presented in Table 1, refer to Table A-1 in Appendix A. 
 
Table 1. Variables for the Selection phase. 
 

Variable Name  
(Entity – Attribute) Notes 

 
Vaccine 

 
Family/Group 
Name 

The variable “Vaccine – Family/Group Name” is often derived 
from the “Vaccine - Type” variable. 
 
A “Vaccine – Family Group Name” may be matched to more 
than one “Vaccine – Types.” For example, Hib vaccine as 
Family/Group Name includes the Types Hib-PRP-T, Hib – 
HbOC, Hib – PRP-OMP, and Hib-Unspecified. 

Vaccination 
Encounter Date  

 
Table 2. Principles and business rules for the Selection phase. 
 

P/BR # Principle / Business Rule Statement Comments 
P04 We would like to be more inclusive 

than exclusive. 
See discussion of false positives  versus false 
negatives on p.76 
See discussion regarding the size of the 
window for selecting candidate duplicate 
records below. 

BR01 If vaccination events for the same 
Vaccine – Family/Group occur within 
a maximum window of 23 days, they 
need to be examined. 
  
A registry can set a tighter constraint, 
based on: 
• Staffing for manual review; 

This business rule is applied first and is the 
precondition for the use of any other business 
rules. 
 
An explanation for 23 days window: most 
shots allowed to be made within 28 days of 
each other, minus 4 days grace period. Not all 
states use such a grace period (e.g., 
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P/BR # Principle / Business Rule Statement Comments 
• A trend analysis of the registry 
      data (then it can be constrained 
      appropriately in favor of  
      processing time); 
• Knowledge of registry’s data. 
 

Vermont). 
 
Size of the date window should be the same 
regardless of how data came to the registry 
(e.g., user interface, electronic upload, etc.), 
or the source or nature of the data 
(billing/clinical). Also, see the discussion of 
the recommended size for the date window – 
below. 
 
Additional conditions should be evaluated to 
exclude typos-related errors and generic—
e.g. month/year, without a date—entries. 
 
Examples: illustrative scenarios S001 – S005 
at the end of this chapter. 

BR02 A record for the vaccination event 
must be compared with all and any of 
the vaccination event records with the 
same Vaccine -Family/Group. 
 
 

Combination vaccines are related to more 
than one Vaccine – Family/Group. If there is 
a partial match within the Vaccine 
Family/Group Name (a combination 
vaccine), they need to be examined. 
 
Examples: illustrative scenarios S004, S005 
at the end of this chapter. 

BR03 Identical records should not be 
selected for deduplication. 
If there are identical records for the 
vaccination event, all of them but one 
has to be deleted. 

This business rule addresses the real 
probability that a provider will continue to 
send in complete histories for a patient and so 
the same record will be received many times.  
 
Two records can be considered identical if 
they have identical values for the following 
minimum set of variables: date, provider, 
vaccine type. This business rule can not be 
applied to incomplete records, where some of 
these data elements are missing. 

 
Discussion of the recommended size for the date window 
When selecting groups of potentially duplicate records, two kinds of mistakes can be made.  
First, records that are truly duplicates can be misidentified as non-duplicates.  Second, records 
that are truly different can be identified as matching.  The risk with the first case is that true 
duplicate records are not evaluated or resolved.  The second causes loss of data.  (See also the 
discussion of false-positives vs. false-negatives on p.76). 
 
The decision on a size of the date window to use when selecting groups of immunization records 
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for further evaluation has a direct impact on the likelihood of making one of the mistakes 
described above.  The narrower window is less likely to select for the evaluation records that are 
not true duplicates, while a broader window is less likely to miss true duplicates. 
 
According with the business rule BR01, the maximum size of the date window is 23 days. This is 
a top border; a smaller size window (2–10 days) can be selected by a registry based on the 
analysis of their data. An example of such an analysis has been provided by CHILD Profile 
Immunization Registry (Washington). It is based on the examination of state’s Medicaid data 
conducted several years ago.  Of those records that appeared to be duplicates but with different 
dates: 

- 55% occurred with a 1 day difference; 
- 14% occurred with a 2–5-day difference; 
- 11% occurred with a 6–10-day difference; 
- 3% occurred with an 11–23-day difference. 
Another 11% occurred at exactly 1 month or exactly 2 months later. 

 
The sample size was small, but clearly the bulk – 80% – was within 10 days.  These data provide 
some basis for setting the date window at no more than 10 days. 
 

Figure 2. Selection phase overview 
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Illustrative scenarios 
Following are decision tables with some scenarios for the Selection phase of the vaccination 
level deduplication process that illustrate application of principles and business rules from 
Table 2. 
 
Scenario ID = S001          Decision table for the Selection phase 

Conditions The timeframe is within the window 
Entity Attribute Record A Record B  

Vaccine Encounter Date 05-01-2006 05-24-2006  
Vaccine Family/Group 

Name 
VAR VAR  

Actions Record A & B are selected for evaluation 
Reasons/Comments BR01 

 
 
 
Scenario ID = S002             Decision table for the Selection phase 

Conditions The timeframe exceeds the maximum window of 
23 days 

Entity Attribute Record A Record B  
Vaccine Encounter Date 05-01-2006 05-25-2006  
Vaccine Family/Group 

Name 
VAR VAR  

Actions Record A & B are not selected for evaluation 
Reasons/Comments BR01 

 
 
 
Scenario ID = S003                Decision table for the Selection phase 

Conditions This is an example of two vaccines of different 
types but same Family/Group 

Entity Attribute Record A Record B  
Vaccine Encounter Date 05-01-2006 05-01-2006  
Vaccine Type HIB-PRP-T 

(ActHIB®) 
HIB – HbOC 
(HibTITER®) 

 

Vaccine Family/Group Name HIB HIB  
Actions Select for Evaluation 

Reasons/Comments BR01 
The HIBs match  
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Scenario ID = S004                Decision table for the Selection phase 

Conditions This is the combination example reported as one 
vaccination event related to two Family/Groups 

Entity Attribute Record A Record B  
Vaccine Encounter Date 05-01-2006 05-01-2006  
Vaccine Type HepB-HIB HIB  
Vaccine Family/Group Name HepB and HIB HIB  

Actions All records with the approximate vaccination 
encounter date for HepB and HIB are selected 
for evaluation 

Reasons/Comments BR01 & BR02 
The HIB’s match  

 
 
 
Scenario ID = S005                   Decision table for the Selection phase 

Conditions Three (3) vaccination event records; record A is for a combo 
vaccine (belongs to multiple family/groups). 
Records B and C each belong to a single family/group that is 
an individual component of record A’s family/groups. 

Entity Attribute Record A Record B Record C 
Vaccine 
Encounter 

Date 05-01-2006 05-01-2006 05-01-2006 

Vaccine Family/Group 
Name 

DTaP and Polio and HepB 
(derived from CPT for Pediarix®) 

Polio 
 

HepB 
 

Actions All records with the approximate vaccination encounter date 
for DTaP, HepB and IPV are selected for evaluation 

Reasons/Comments BR01 & BR02. 
The IPV and HepB match. 
The cluster goes forward. 
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Chapter 4: Evaluation Phase 
 
The goal of the Evaluation phase of the vaccination level deduplication process is to determine if 
the pair/cluster of vaccination records match (represent the same vaccination event) or differ 
(represent different vaccination events).  
 
The expected outcome of the Evaluation phase is one of the following conclusions regarding the 
cluster of potentially duplicate records that have been identified and grouped during the 
Selection phase:  

o Match—duplicate records that describe the same vaccination event  
o Differ—not the same vaccination event 
o Don’t know—possibly requires a manual review (see p. 75) and follow-up to arrive at 

Match or Differ conclusion, e.g.: 
o Get more information 
o Return to submitter 
o Stage it… for someone to clean up 
o Load it (err on the side of more data) – mark as such 

 
Variables 
Variables for making a decision “duplicates/not duplicates” are presented in the Table 3; 
additional variables could be added to this list if necessary. This set of variables is used in 
determining the outcome of the Evaluation phase. For the detailed description of variables 
included in Table 3, refer to Table A-1 in Appendix A. 
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Table 3. Variables for the Evaluation phase 
 

Variable Name  
(Entity – Attribute) 

Level of importance for 
evaluation 

of potentially duplicate records 
 

Notes 

Vaccination 
Encounter 

 
Date 

High (when the same) 
Low (when different)  

Vaccine Type Medium We also might have CVX code, 
CPT code. 

Vaccine Trade Name Medium (when different) 
Low (when the same)  

Vaccine Lot Number High (when different) 
Low (when the same) 

Lot number is present only in 10% 
of records in Wisconsin, 35% in 
Michigan, 15% in Minnesota. 

Provider 
Organization Name Low  

Vaccination 
Event 
Submission 

Record 
Source Type 

Medium (when both “administered”) 
Low (when both “historical”) 
Low (when different or absent in one 
record) 

Record Source Type is 
“Administered” or “Historical” 
(see item 30 in Table A-1, 
Appendix A) 
“Administered” is from Primary 
Submitter, “Historical” is from 
Secondary Submitter – see Matrix 
of confidence levels - Table 9. 

Vaccination 
Event 

Compromised 
Dose (flag) High See item 23 in Table A-1, 

Appendix A 
 
Notes 
• Match in lot numbers is not decisive for the records evaluation since the same lot number 

could be used by a single provider (as well as by different providers) over a period of time. 
• “Provider Organization—Name” variable is used throughout this section, but it is not 

always available (e.g., reports from Medicaid) since the administering provider name is not 
always included in the data for each vaccination event. On the other hand, the variable 
“Submitter-Name” is always available and together with the variable “Vaccination Event 
Submission—Record Source Type” (administered/historical) in many cases could be 
sufficient to derive the “Provider Organization—Name” variable. See Table A-1 in 
Appendix A for the variables’ description. 

• Records selected during the Selection phase belong to the same family/group and have 
vaccination date within a certain date window.  
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Two approaches for the Evaluation phase 
 
Sequential (deterministic) approach 
The sequential approach (also known as rule-based matching [2]) applies a set of decision rules 
for comparisons of variables in vaccination records under consideration. These rules evaluate 
individual variables as well as distinctive combinations of variables. This approach provides a 
basis for deterministic implementations of vaccination level deduplication algorithms. 
 
A sequential approach can short-circuit the comparison computations by testing most 
discriminating variables and combinations of variables first. If a rule’s condition is true, then a 
decision match/differ for records is made or additional conditions (rules) are tested. For example, 
the most discriminating variables—date and lot number—could be analyzed first. If date and lot 
number are present in both records and are the same for both records, then records can be 
evaluated as duplicates. More elaborate sequences can be used, but this is just to illustrate an idea 
of a sequential deterministic approach. 
 
Rules-based and short-circuiting strategies should be supported/justified with the analysis of the 
IIS-specific data. 
 
Weights-based (probabilistic) approach 
The weights-based approach (also known as  multi-field matching based on weighted sums [2]) 
evaluates possible matches by comparing multiple fields from two records and then computing 
some kind of aggregate matching score by combining the results of the individual field 
comparisons. Development of this approach provides a basis for probabilistic implementations of 
vaccination level deduplication algorithms. 
 
For example, for each of the major variables presented in Table 3 above, a weight can be 
assigned to indicate how close values of these variables are in two records under examination 
(e.g., for variable “vaccine lot number”: 45 if values are the same, -25 if values are different, for 
variable “vaccine trade name”: 35 if values the same, -5 if values are different, etc). Decision 
“duplicates/not duplicates” would be made based on the combined quantitative measure of these 
weights. A proportion between assigned weights is based on the following types of 
considerations: 1) if both records have lot numbers which differ, the records are less likely to be 
duplicates; 2) if records are from different providers and each provider claims administering a 
shot, the records are less likely to be duplicates. 
 
Recommendations presented in this document are at the requirements level. It will be an 
implementation level task for a software vendor to select weights, based on real data from a 
specific registry, with utilization of a sound statistical methodology.  
 
Weights assignment strategies should be supported/justified with the analysis of the IIS-specific 
data. 
 
Discussion: comparison of two approaches  
Any deduplication approach, however well thought through, will produce some errors in 
determining if vaccination records are duplicates or not. Deterministic approaches (such as a 
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sequential approach described above) try to reduce such errors by adding decision rules that 
involve analysis of additional variables as well as more sophisticated evaluation logic. 
Probabilistic approaches (such as a weights-based approach described above) try to reduce such 
errors by manipulating and fine-tuning weights assigned to outcomes of comparison for 
individual variables. A good deduplication quality can be achieved with the implementation of 
each of these approaches. 
 
 Both approaches are developed here on a general level; resulting recommendations should be 
used by IIS and software vendors as requirements for a variety of vaccination level deduplication 
algorithms that can use a sequential approach, or weights-based approach, or a combination of 
both (see business rule BR13 in Table 5 for recommendations regarding combining two 
approaches). Figure 3 and Figure 4 illustrates approaches for the Evaluation phase of the 
process. 
 

Figure 3. Evaluation phase overview 
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Figure 4. Approaches for the Evaluation phase of the process 
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Distinctive combinations of variables for the Evaluation phase 
 
Table 3 above provides a general overview of levels of importance for each variable during the 
Evaluation phase, pointing out the most discriminating variables. The decision making 
(match/differ for candidates duplicates records) should also take into consideration specific 
combinations of variables, so most discriminating combinations of variables have to be identified 
and analyzed. Table 4 on the next page contains distinctive combinations of variables for the 
Evaluation phase; it could be used as a basis for both sequential and weights-based approaches.
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Table 4. Distinctive combinations of variables for the Evaluation phase.  
(S = same, D = different, N – present in one record and absent in another record) 
 

 

 
 

Date Lot 
# 

Vac. 
Type 

Trade 
Name 

Provider Record 
Source 
Type 

Importance
(certainty) 

Most 
probable 

evaluation 
outcome 

Approx. 
numerical 

importance

Comments 

1 S S S S S  High Match 99  
2 S D   S  High Differ 95  
3           
4 D D     High Differ 95 Different lot numbers is a high indication of 

different records, especially when dates are 
also different. 

           
5 S N D  D  High Match 90 Common to have different vaccine types 

coming from different sources, such as health 
plans, historical data. 

           
6 D S S S S  High Match 95  
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Principles and Business rules 
 
Table 5. Principles and business rules for the Evaluation phase 
 

P/BR # Principle / Business Rule 
Statement 

Comments 

P09 A match in some variables is 
more important than others. 

e.g., lot number vs. vaccine event route: difference in lot 
numbers is much more important. 

P10 The degree of confidence in 
the data should be taken into 
consideration. 

Additional conditions should be evaluated if confidence in the 
data quality is low; see matrix of confidence levels, p. 56. 
See business rule BR15 below. 

P11 If vaccination encounter 
dates are different in records 
under evaluation, the 
proximity of these dates has 
to be taken in consideration. 

Records that are 2 days apart are more likely to be duplicates 
than records that are 22 days apart. 
 
A measure of difference should be used for the Vaccine 
Encounter Date variable since 23-day window is implemented.  
The bigger the difference between dates, the smaller the weight 
should be. In other words, for the weights-based approach 
weights should be adjusted for dates mismatch relative to the 
degree of difference, e.g. -1 weight if 1 day difference, -10 
weight for 23 days difference. 
 
Note: Records selected during the Selection phase belong to the 
same family/group and have vaccination date within a certain 
date window. 
 
See illustrative scenario S016 for the implementation example. 

P12 Considerations of front-end 
vs. back-end processing 
should not have impact on 
the decision match/differ for 
the evaluated records. 

The fact that one of the records is incoming and another record is 
existing, or both records are existing, or both records are 
incoming has no impact on the decision match/differ for the 
evaluated records. 

P13 Registries should track the 
variable “Vaccination Event 
Submission—Record Source 
Type” (“administered” vs. 
“historical”) for each record. 

Presence of this information could make a decisive difference: 
see, for example, illustrative scenarios S006 and S006A at the 
end of this chapter. 

BR09 Records selected for 
evaluation at the Selection 
phase should be considered 
different until proven to be 
duplicates. 

At the beginning of evaluation it should be assumed that two  
records are different; the information that contradicts that 
assumption should be looked for. 
Reason: false-negatives (false non-matches) are better than false-
positives (false matches) because false positives result in the loss 
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P/BR # Principle / Business Rule 
Statement 

Comments 

of the immunization data. 
See also the discussion on pp. 76-78. 
 
When evaluation of two potentially duplicate records results in 
the decision “Don’t know,” manual review should be conducted 
to clarify the situation in terms Match/Differ. If the manual 
review can not help to determine the outcome or if registry does 
not have resources to conduct a manual review, then this 
business rule BR09 should be applied and these records should 
be designated as different (not duplicates). 
 
This business rule should be applied last, only after evaluation 
with other business rules is inconclusive. 
 
See illustrative scenarios S006, S012 for implementation 
examples. 

BR10 If vaccine lot numbers are 
different in evaluated 
records, these records are 
most likely to be different 
(not duplicates). 
 

Additional conditions could be evaluated to exclude typos-
related errors and generic—e.g. 9999—entries. 
 
Lot number provides the most discriminating information, but is 
present only in ~10% of records in Wisconsin, 35% in Michigan, 
15% in Minnesota. 
 
The same lot number could be used by a single provider (as well 
as by different providers) over a period of time; therefore match 
in lot numbers is not decisive for the records evaluation. 
 
At this point, in the Evaluation phase, family/group name is the 
same since only records that belong to the same family/group 
were selected during the previous, Selection phase. 
 
See illustrative scenarios S007, S008 for implementation 
examples. 

BR11 If vaccination encounter 
dates are the same in 
evaluated records, these 
records are most likely to be 
duplicates. 

Additional conditions could be evaluated to exclude typos-
related errors. 
 
At this point – in the Evaluation phase - family/group name is 
the same since only records that belong to the same family/group 
were selected during the previous – Selection phase. 
 
See illustrative scenario S014 for the implementation example. 
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P/BR # Principle / Business Rule 
Statement 

Comments 

BR12 Distinctive combinations of 
variables (presented in 
Table 4) should be 
considered for the 
evaluation of candidates 
records. 

This business rule is based upon principle P09 and provides 
general clues for the evaluation of candidate records. 
 
See illustrative scenarios S009, S017 for implementation 
examples. 

BR13 High-confidence and/or 
most discriminating rules 
(variables and combinations 
of variables) should be 
evaluated first. 
 
Evaluation sequence: 
business rules BR10 and 
BR11 (as well as most 
distinctive combinations 
from Table 4) should be 
applied first; evaluation of 
variables Vaccine Type, 
Vaccine Trade Name, and 
Provider Organization Name 
could follow. 

The following method of combining sequential (deterministic) 
and weighted (probabilistic) approaches is recommended: 
evaluate most discriminating variables and combinations of 
variables first (e.g., lot number, encounter date), then use 
aggregated score (weights-based) to confirm results of that 
evaluation. 
 
 

BR14 Some immunizations are 
supposed to be given within 
2 days of each other. 
 

Examples: rabies, oral typhoid vaccines. 

BR15 If Record Source Types are 
“Administered” in evaluated 
records and are from 
different providers, these 
records are most likely to be 
different (not duplicates). 
 
If Record Source Type is 
“Administered” in one 
record and “Historical” in 
another record and 
vaccination dates are close 
(P11), these records are 
most likely to be duplicates. 

See principle P10 above. 
 
Record Source Type is “Administered” or “Historical” 
(see item 30 in Table A-1, Appendix A). 
 
“Administered” is from Primary Submitter, “Historical” is from 
Secondary Submitter – see Matrix of confidence levels - Table 9.
 
If both records are “historical”, it does not provide the distinctive 
information to make a decision match/differ. 
 
See illustrative scenarios S0010, S0011, S013, S006A for 
implementation examples. 
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Weights and aggregated score 
 
Table 6. Weights for key variables: Evaluation phase 
 

WEIGHTS 
Variable Name  

(Entity – Attribute) Present in both 
records: SAME 

Present in both 
records: DIFFER 

Absent in 
one or both 

records 
Vaccine Lot Number A1 A2 A3 
 
Vaccination 
Encounter 

 
Date B1 B2 n/a  

Vaccine Type C1 C2 C3 

Vaccine Trade Name D1 D2 D3 
Provider 
Organization Name E1 E2 E3 

Vaccination 
Event 
Submission 

Record 
Source Type F1 

(F1a and F1h) F2 F3 

 
Notes for assigning weights:  
1) General guidance:  
• Higher values in individual weights indicate higher probability that records are duplicates; 

the higher the aggregated score of weights for all variables, the more likely records are 
duplicates. 

• When variable values in records under consideration are the same, in most cases this 
indicates a stronger support for evaluating records as duplicates. 

• When variable values in records under consideration are different, in most cases this 
indicates stronger support for evaluating records as different (not duplicates) compared with 
the scenario when data for that variable are missing in one or both records. 
Therefore, B1>B2, C1 > C3 > C2, etc. In some cases (see item 2 below) these considerations 
do not apply. 

• Negative values can be assigned to weights. 
 

2) More specific guidance: 
See Table 3 and Table 4 for specific guidance on assigning values for weights. For example, 
 according to Table 3, F1 should have the lowest value when both records are “Administered" 
(F1a) and higher value then both records are "Historical" (F1h). F2 (one "Administered" and one 
"Historical”) would have the highest value (most likely - duplicate records). In other words,  F2 
> F3 >= F1h > F1a ; this is different from all other variables. 
 
3) A measure of difference should be used for the Vaccine Encounter Date variable since 23-day 
window is implemented.  The bigger the difference between dates, the smaller the weight B2 
should be. In other words, weight B2 should be adjusted for dates mismatch relative to the 
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degree of difference, e.g., 65 weight value if 1 day difference, 23 weight value for 23 days 
difference (see principle P11 and Table 7). 
 
4) The specificity of information for Vaccine Type variable can be taken into consideration: a 
match between two specific types of vaccine (e.g., both HIB-OMP or both HIB-PRP) should be 
weighted heavier compared with the match between one specific and one non-specific type (e.g., 
between HIB-OMP and HIB-NOS – “not otherwise specified”). To achieve that, weight C1 can 
be manipulated accordingly. 
 
5) See Table 7 and the section “Illustrative scenarios” for numerical examples (summarized in 
Table 8). 
  
Calculations for the weights-based approach 
The weights-based match/differ evaluation of records is conducted according to formulas  
(1–7) below: 
 
(1)  S = A 1(or A2, or A3) + B1 (or B2) + C1 (or C2, or C3) + D1 (or D2, or D3) + E1 (or E2, 
or E3) + F1(orF2, or F3), where S is aggregated score for a possible match evaluation. 
 
(2) Smax = max(A1, A2, A3) + max(B1, B2) + max(C1, C2, C3) + max(D1, D2, D3) + 
max(E1, E2, E3) + max(F1, F2, F3),  where Smax is maximum aggregated score possible. 
 
(3) Smin = min(A1, A2, A3) + min(B1, B2) + min(C1, C2, C3) + min(D1, D2, D3) + min(E1, 
E2, E3) + min(F1, F2, F3),  where Smin is minimum aggregated score possible. 
 
(4) R = (S – Smin) / (Smax – Smin), where R is relative aggregated score. 
 
(5) If  R > RH , then match—records are duplicates; 
 
(6) If  R < RL , then differ—records are not duplicates; 
 
(7) If  RL < R <  RH, then evaluation is inconclusive (manual review should be conducted or 
records should be evaluated as not duplicates (see BR09), depending on registry’s resources and 
policies). See the discussion of manual review issues on p. 75. 
 
RH , RL  - high and low decision thresholds respectively; a statistical analysis of a registry data 
has to be utilized for a proper selection of values for RH  and RL . 
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Illustrative scenarios 
 
The following scenarios provide some examples of the implementation of sequential 
(deterministic, rules-based) and weights-based (probabilistic) approaches for the Evaluation 
phase of the vaccination level deduplication process. These scenarios are not intended to serve as 
a comprehensive reference source, but rather as illustrative materials for recommendations 
presented in this section.  
 
Weights used for these scenarios (Table 7 below) and RH , RL values are to a large degree 
speculative and for illustration purposes only. It will be an implementation level task for a 
software vendor to select weights and RH , RL values, based on real data from a specific registry, 
with utilization of a sound statistical methodology.  
 
The overview of illustrative scenarios is presented in Table 8 at the end of this section. 
 
Table 7. Example of weights assignment for key variables: Evaluation phase. 
 

WEIGHTS 
Variable Name  

(Entity – Attribute) Present in both 
records: SAME 

Present in both records: 
DIFFER 

Absent in one 
or both 
records 

Vaccine Lot Number A1=45 A2= -25 A3=25 
 
Vaccination 
Encounter 

 
Date B1=80 

B2 = 23 (5 days +), 30 (5 
days), 38 (4 days), 43 (3 
days), 50 (2 days), 65 (1 day) 

n/a  

Vaccine Type C1=50 C2=5 C3=15 

Vaccine Trade Name D1=35 D2=-5 D3=20 
Provider 
Organization Name E1=25 E2=10 E3=15 

Vaccination 
Event 
Submission 

Record 
Source Type F1(“administered”) = -7 

F1(“historical”) = 15 F2=60 F3=15 

 
Smax = 295; Smin = 1;  RH = 0.60,  RL = 0.40. 
 
Note: Weights in Table 7 have been assigned to adhere to general principles discussed in notes 
for Table 6; specifically, the relations between weights C1 > C3 > C2,  F2 > F3 >= F1h > F1a, 
etc. are maintained. 
 
Presented illustrative scenarios are divided into two sections: first section contains clear-cut 
scenarios where decisions can be made with a high degree of certainty; the second section 
contains more complex and challenging scenarios that require additional deliberations. 
 
All scenarios were first resolved with implementation of the rules-based sequential 
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(deterministic) approach. After that, the weights-based approach was applied; weights were 
manipulated to achieve the evaluation outcomes that would match the outcomes of the rules-
based sequential (deterministic) approach for each illustrative scenario. Implementation 
examples for the weights-based approach are summarized in Table 8 at the end of this section.  
Table 7 captures the final assignment of weights for all variables. 
 
Table 8 is a snapshot of an automated MS Excel-based tool that has been developed and used for 
the purposes of quickly analyzing multitude variations of weights and their impacts on records 
evaluation. Any change in weights' values (top part of the spreadsheet) is automatically 
propagated to all scenarios (bottom part of the spreadsheet); the outcome for each scenario gets 
re-calculated and differences between sequential and weights-based approaches' outcomes are 
highlighted. Similar tools could be utilized by IIS during the system development for tuning 
weights against a set of test cases; initial values for weights should be assigned as a result of 
statistical analysis of a particular registry data. 
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Clear-cut illustrative scenarios 
  

 
Aggregated score calculations for the weights-based approach, 
scenario S007: 
 
Variable Status Weight 
Lot Number differ -25 
Vaccination Encounter Date differ, 5+ days 23 
Vaccine Type same 50 
Vaccine Trade Name absent 20 
Provider Organization Name same 25 
Record Source Type absent 15 

Aggregated score (sum): 108 
 

Scenario ID = S 007                      Decision table for the Evaluation phase 
CONDITIONS Different dates, same vaccine type, different lot 

number, same provider organization 
Entity Attribute Record A Record B  

Vaccination Encounter Date 8/26/2005 9/9/2005  
Vaccine Family/Group DTaP DTaP  
Vaccine Type DTaP DTaP  
Vaccine CPT Code 90700 90700  
Vaccine CVX Code 20 20  
Vaccine Lot Number C2221AA C2253AA  
Vaccine Trade Name    
Provider Organization Name Olmsted Med Olmsted Med  
Vaccination Event 
Submission 

Record Source 
Type 

   

EVALUATION CONCLUSION Differ 
REASON/COMMENTS 
Sequential approach: BR10- different lot numbers; Different lot numbers is a high indication of 
different records, especially when dates are also different. 
Weights-based approach:  S = -25+23+50+20+25+15 = 108; R = (108-1)/(295-1) = 0.364 <0.4; 
R<RL   records are not duplicates. 
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Scenario ID = S 008                        Decision table for the Evaluation phase 
CONDITIONS Different dates, same vaccine type, different lot 

number, different provider 
Entity Attribute Record A Record B  

Vaccination Encounter Date 8/26/2005 9/9/2005  
Vaccine Family/Group DTaP DTaP  
Vaccine Type DTaP DTaP  
Vaccine CPT Code 90700 90700  
Vaccine CVX Code 20 20  
Vaccine Lot Number C2221AA C2253AA  
Vaccine Trade Name    
Provider Organization Name Olmsted Med Brainerd Med  
Vaccination Event 
Submission 

Record Source 
Type 

   

EVALUATION CONCLUSION Differ 
REASON/COMMENTS 
Sequential approach: BR10- different lot numbers; Different lot numbers is a high indication of 
different records, especially when dates are also different. 
Weights-based approach:  S = -25+23+50+20+10+15 = 93; R = (93-1)/(295-1) = 0.313 < 0.4; 
R< RL  records are not duplicates. 
 
Aggregated score calculations for the weights-based approach, 
scenario S008: 
 
Variable Status Weight 
Lot Number differ -25 
Vaccination Encounter Date differ, 5+ days 23 
Vaccine Type same 50 
Vaccine Trade Name absent 20 
Provider Organization Name differ 10 
Record Source Type absent 15 

Aggregated score (sum): 93 
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Scenario ID = S 009                           Decision table for the Evaluation phase 
CONDITIONS Everything the same except date 

Entity Attribute Record A Record B  
Vaccination Encounter Date 1/6/2006 1/16/2006  
Vaccine Family/Group DTaP, HepB, 

Polio 
DTaP, HepB, 

Polio 
 

Vaccine Type DTaP-HepB-
Polio 

DTaP-HepB-
Polio 

 

Vaccine CPT Code 90723 90723  
Vaccine CVX Code 110 110  
Vaccine Lot Number AC21A011CA AC21A011CA  
Vaccine Trade Name Pediarix® Pediarix®  
Provider Organization Name Brainerd Med Brainerd Med  
Vaccination Event 
Submission 

Record Source 
Type 

   

EVALUATION CONCLUSION Match 
REASON/COMMENTS 
Sequential approach: BR12: a distinctive combination of variables from Table 4. 
Weights-based approach: S = 45+23+50+35+25+15 = 193; R = (193-1)/(295-1) = 0.653 >0.6; 
R> RH  records are duplicates. 
 
Note: compare with scenario S006 below; it shows how having more information help make a 
decision. 
 
Aggregated score calculations for the weights-based approach, 
scenario S009: 
 
Variable Status Weight 
Lot Number same 45 
Vaccination Encounter Date differ, 5+ days 23 
Vaccine Type same 50 
Vaccine Trade Name same 35 
Provider Organization Name same 25 
Record Source Type absent 15 

Aggregated score (sum): 193 
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Scenario ID = S 010                      Decision table for the Evaluation phase 
CONDITIONS Different dates, same vaccine type, same trade 

name, different providers, both “administered” 
Entity Attribute Record A Record B  

Vaccination Encounter Date 3/23/2006 3/28/2006  
Vaccine Family/Group DTaP, HepB, 

Polio 
DTaP, HepB, 

Polio 
 

Vaccine Type DTaP-HepB-
Polio 

DTaP-HepB-
Polio 

 

Vaccine CPT Code    
Vaccine CVX Code    
Vaccine Lot Number    
Vaccine Trade Name Pediarix® Pediarix®  
Provider Organization Name Open Cities HC BabyTracks  
Vaccination Event 
Submission 

Record Source 
Type 

administered administered  

EVALUATION CONCLUSION Differ 
REASON/COMMENTS 
Sequential approach: BR15- both records “administered” and are from different providers: as 
such they most likely to be different (non-duplicates). 
Weights-based approach: S = 25+30+50+35+10-7 =143; R= (143-1)/(295-1) = 0.483; 
0.4<0.483<0.6, RL <R< RH, and BR09  records are not duplicates. 
 
Note: If one of these records is “historical” and one is “administered” (i.e., one is Primary 
Submitter and one is Secondary Submitter), then it would be a Match. 
 
Aggregated score calculations for the weights-based approach, 
scenario S010: 
 
Variable Status Weight 
Lot Number absent 25 
Vaccination Encounter Date differ, 5 days 30 
Vaccine Type same 50 
Vaccine Trade Name same 35 
Provider Organization Name differ 10 
Record Source Type Same, administered -7 

Aggregated score (sum): 143 
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Scenario ID = S 011                         Decision table for the Evaluation phase 
CONDITIONS Different dates, same vaccine type, one has lot 

number, different providers, one record is 
“historical”, another is “administered” 

Entity Attribute Record A Record B  
Vaccination Encounter Date 1/2/2006 1/6/2006  
Vaccine Family/Group DTaP, HepB, 

Polio 
DTaP, HepB, 

Polio 
 

Vaccine Type DTap-HepB-
Polio 

DTap-HepB-
Polio 

 

Vaccine CPT Code    
Vaccine CVX Code    
Vaccine Lot Number  Ac21B037CA  
Vaccine Trade Name    
Provider Organization Name SMDC Duluth Clinic  
Vaccination Event 
Submission 

Record Source 
Type 

historical administered  

EVALUATION CONCLUSION Match 
REASON/COMMENTS 
Sequential approach: BR15- one record is “historical”, another one is “administered”; as such 
they most likely to be duplicates. 
Weights-based approach: S = 25+38+50+20+10+60 = 203; R = (203-1)/(295-1) =0.687 >0.6; 
R> RH  records are duplicates. 
 
Note: if SMDC would report this as an “administered” vaccine, then it would be called Different 
(BR15).   
 
Aggregated score calculations for the weights-based approach, 
scenario S011: 
 
Variable Status Weight 
Lot Number absent 25 
Vaccination Encounter Date differ, 4 days 38 
Vaccine Type same 50 
Vaccine Trade Name absent 20 
Provider Organization Name differ 10 
Record Source Type differ 60 

Aggregated score (sum): 203 
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Scenario ID = S 013                         Decision table for the Evaluation phase 
CONDITIONS Different dates, same vaccine type, different 

providers, one record is “administered”, another 
record is “historical” 
Record A—incoming, Record B—existing; both records are 
from the automated load. 

Entity Attribute Record A Record B  
Vaccination Encounter Date 01/10/2005 01/12/2005  
Vaccine Family/Group Hep B Hep B  
Vaccine Type Hep B Hep B  
Vaccine CPT Code  90748 (HIB/Hep B) 
Vaccine CVX Code 51  (HIB/Hep B) 
Vaccine Lot Number    
Vaccine Trade Name    
Provider Organization Name 123 54 (Medicaid)  
Vaccination Event 
Submission 

Record Source 
Type 

administered historical  

EVALUATION CONCLUSION Match 
REASON/COMMENTS 
Sequential approach: BR15 - Record Source Type is “administered” in one record and 
“historical” in another record, plus vaccination dates are close (P11). 
Weights-based approach: S = 25+50+50+20+10+60 = 215; R = (215-1)/(295-1) = 0.728>0.6; 
R> RH  records are duplicates. 
 
Aggregated score calculations for the weights-based approach, 
scenario S013: 
 
Variable Status Weight 
Lot Number absent 25 
Vaccination Encounter Date differ, 2 days 50 
Vaccine Type same 50 
Vaccine Trade Name absent 20 
Provider Organization Name differ 10 
Record Source Type differ 60 

Aggregated score (sum): 215 
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Aggregated score calculations for the weights-based approach, 
scenario S017: 
 
Variable Status Weight 
Lot Number differ -25 
Vaccination Encounter Date same 80 
Vaccine Type differ 5 
Vaccine Trade Name differ -5 
Provider Organization Name same 25 
Record Source Type absent 15 

Aggregated score (sum): 95 
 
 
 

Scenario ID = S 017                     Decision table for the Evaluation phase 
CONDITIONS Same dates, different vaccine type, different lot 

numbers, same provider organization.  
Entity Attribute Record A Record B  

Vaccination Encounter Date 6/8/06 6/8/06  
Vaccine Family/Group DTaP, HepB, 

Polio 
Polio  

Vaccine Type DTaP-HepB-
IPV 

IPV  

Vaccine CPT Code    
Vaccine CVX Code 110 10  
Vaccine Lot Number C2221AA C2253AA  
Vaccine Trade Name Pediarix® IPOL®  
Provider Organization Name Kidhealth VT Kidhealth VT  
Vaccination Event 
Submission 

Record Source 
Type 

   

EVALUATION CONCLUSION Differ   
REASON/COMMENTS 
Sequential approach:  BR12 - distinctive combination of variables (row 2, Table 4).  
Weights-based approach:  S =  -25+80+5-5+25+15 = 95; R = (95-1)/(295-1) =0.320<0.4; 
R< RL   records are not duplicates. 
 
This example addresses the following situation: some combination vaccines (such as Pediarix® 
and IPOL®) can be administered on the same day; they should not be considered duplicates. 
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Complex illustrative scenarios 
 
 
Scenario ID = S006                 Decision table for the Evaluation phase 
CONDITIONS Complete record vs. record with incomplete 

information 
Entity Attribute Record A Record B  

Vaccination Encounter Date 09/29/2004 09/26/2004  
Vaccine Family/Group HepB HepB  
Vaccine Type HepB   
Vaccine CPT Code 90744   
Vaccine CVX Code 08   
Vaccine Lot Number ENG123   
Vaccine Trade Name Engerix-B®-Peds   
Vaccination Event 
Submission 

Record Source 
Type 

   

EVALUATION CONCLUSION Don’t know or Differ 
REASON/COMMENTS 
Sequential approach:  “Don’t know” evaluation outcome could result in a) manual review for 
registries that have resources available, or b) implementation of rule BR09 (“Differ” since there 
is no information to prove that these records are duplicates) for registries that don’t have 
resources available for a manual review.  
BR09 – records are not proven to be duplicates. BR09 – records are not proven to be duplicates. 
Weights-based approach:  S = 25+43+15+20+15+15 = 133; R = (133-1)/(295-1) =0.449; 
0.4<0.449<0.6, RL<R< RH, and BR09  records are not duplicates. 
 
Mote: This example represents a registry that does not track “administered” vs. “historical” 
information for immunization records; see principle P13 in Table 5.  
First record is complete with immunization information (codes, lot number); it could be assumed 
that it is likely “administered”. Second record is very incomplete; it could be assumed that it is 
likely “historical”. Then, as per BR15, it would be a match. But BR09 outweighs here. Scenario 
S006A below explores and represents this logic explicitly. 
 
Aggregated score calculations for the weights-based approach, 
scenario S006: 
 
Variable Status Weight 
Lot Number absent 25 
Vaccination Encounter Date differ, 3 days 43 
Vaccine Type absent 15 
Vaccine Trade Name absent 20 
Provider Organization Name absent 15 
Record Source Type absent 15 

Aggregated score (sum): 133 
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Scenario ID = S006A                Decision table for the Evaluation phase 
CONDITIONS Complete record vs. record with incomplete 

information 
Entity Attribute Record A Record B  

Vaccination Encounter Date 09/29/2004 09/26/2004  
Vaccine Family/Group HepB HepB  
Vaccine Type HepB   
Vaccine CPT Code 90744   
Vaccine CVX Code 08   
Vaccine Lot Number ENG123   
Vaccine Trade Name Engerix-B®-Peds   
Vaccination Event 
Submission 

Record Source 
Type 

administered historical  

EVALUATION CONCLUSION Match 
REASON/COMMENTS 
Sequential approach: BR15 - Record Source Type is “administered” in one record and 
“historical” in another record; also, vaccination dates are close (P11). 
Weights-based approach:  S = 25+43+15+20+15+60 = 178; R = (178-1)/(295-1) = 0.602 > 0.6; 
R> RH  records are duplicates. 
 
Note: Compare this with scenario S006 above. 
 
Aggregated score calculations for the weights-based approach, 
scenario S006A: 
 
Variable Status Weight 
Lot Number absent 25 
Vaccination Encounter Date differ, 3 days 43 
Vaccine Type absent 15 
Vaccine Trade Name absent 20 
Provider Organization Name absent 15 
Record Source Type differ 60 

Aggregated score (sum): 178 



Chapter 4: Evaluation Phase 

                                                                                                                                 Page 50 of 102 

 
Scenario ID = S 012                        Decision table for the Evaluation phase 
CONDITIONS Different dates, different vaccine type, one has trade 

name, different providers. 
Entity Attribute Record A Record B  

Vaccination Encounter Date 2/13/2006 2/20/2006  
Vaccine Family/Group DTaP, HepB, 

Polio 
DTaP  

Vaccine Type DTaP-HepB-
Polio 

DTaP  

Vaccine CPT Code    
Vaccine CVX Code    
Vaccine Lot Number    
Vaccine Trade Name Pediarix®   
Provider Organization Name Baby Tracks Aspen Med Grp  
Vaccination Event 
Submission 

Record Source 
Type 

   

EVALUATION CONCLUSION Don’t Know  or Differ 
REASON/COMMENTS 
Notes:   
1) Client does have corresponding records for polio given on 2/13/2006 and 2/20/2006, but NOT 
a HepB given on 2/20/2006, only on 2/13/2006 
2) This is an example of where it would be helpful to consider the data source.  Because the 
trade name is in Record A, this may be an “administered” vaccine, from a “Primary Submitter”.  
If “Aspen” is submitting Record B as “historical,” then it would be a Match (BR15, but dates, on 
other hand, are not too close). But if they’re both being reported as “administered,” then records 
would be called “Different” since they are from different submitters, with equally high level of 
confidence and the dates are different enough (BR15). 
Sequential approach: “Don’t know” evaluation outcome could result in a) manual review for 
registries that have resources for that, or b) implementation of rule BR09 (“Differ” since there is 
no information to prove that these records are duplicates – for registries that don’t have resources 
for manual review. 
Weights-based approach: S = 25+23+5+20+10+15 = 98; R = (98-1)/(295-1) = 0.330 < 0.4; 
R< RL  records are not duplicates. 
  
Aggregated score calculations for the weights-based approach, 
scenario S012: 
 
Variable Status Weight 
Lot Number absent 25 
Vaccination Encounter Date differ, 5+ days 23 
Vaccine Type differ 5 
Vaccine Trade Name absent 20 
Provider Organization Name differ 10 
Record Source Type absent 15 

Aggregated score (sum): 98 
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Scenario ID = S 014                         Decision table for the Evaluation phase 
CONDITIONS Same date, same vaccine type, one record has a lot 

number, different providers;  
Record A – incoming, Record B- existing; Record A – from UI, 
Record B- from automated load. 

Entity Attribute Record A Record B  
Vaccination Encounter Date 02/02/2006 02/02/2006  
Vaccine Family/Group HIB HIB  
Vaccine Type HIB PRP-OMP HIB PRP-OMP  
Vaccine CPT Code    
Vaccine CVX Code 49 49 (HIB PRP-OMP) 
Vaccine Lot Number 2345mm   
Vaccine Trade Name    
Provider Organization Name 332 354  
Vaccination Event 
Submission 

Record Source 
Type 

administered administered  

EVALUATION CONCLUSION Match 
REASON/COMMENTS 
Sequential approach: BR11 – dates are the same. This outweighs the BR15 (both records 
“administered” and from different providers); BR11 takes priority according to levels of importance 
for variables in Table 3: match in dates has high importance, match in record source type has 
medium importance (when both records “administered”). 
Weights-based approach: S = 25+80+50+20+10-7 = 178; R = (178-1)/(295-1) = 0.602 > 0.6; 
R> RH  records are duplicates. 
 
Aggregated score calculations for the weights-based approach, 
scenario S014: 
 
Variable Status Weight 
Lot Number absent 25 
Vaccination Encounter Date same 80 
Vaccine Type same 50 
Vaccine Trade Name absent 20 
Provider Organization Name differ 10 
Record Source Type Same, administered -7 

Aggregated score (sum): 178 
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Scenario ID = S 016                         Decision table for the Evaluation phase 
CONDITIONS Different dates, same vaccine type, different providers; 

Record A- historical, Record B - unknown;  
Record A – incoming, Record B- existing; Record A –from UI , Record B- 
from automated load. 

Entity Attribute Record A Record B  
Vaccination Encounter Date 09/09/2004 09/10/2004  
Vaccine Family/Group HIB HIB  
Vaccine Type HIB  HIB PRP-T  
Vaccine CPT Code    
Vaccine CVX Code 17 48 17 - (HIB, not otherwise 

specified) 
48 - (HIB PRP-OMP) 

Vaccine Lot Number    
Vaccine Trade Name    
Provider Organization Name 89 90  
Vaccination Event 
Submission 

Record Source 
Type 

historical   

EVALUATION CONCLUSION Match 
REASON/COMMENTS 
Sequential approach: Principle P11 applies – dates are very close. Also, we know that one of the records 
is historical (BR15). 
Weights-based approach: S = 25+65+50+20+10+15 = 185; R = (185-1)/(295-1) = 0.626 > 0.6; 
R> RH  records are duplicates. 
 
 
Aggregated score calculations for the weights-based approach, 
scenario S016: 
 
Variable Status Weight 
Lot Number absent 25 
Vaccination Encounter Date differ, 1 day 65 
Vaccine Type same 50 
Vaccine Trade Name absent 20 
Provider Organization Name differ 10 
Record Source Type absent 15 

Aggregated score (sum): 185 
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Table 8. Weights-based approach example: overview of illustrative scenarios for the Evaluation phase 

Lot number Date Type Trade name Provider Rec Source Type Aggr. score R R(h) R(L)
Weights A B C D E F 0.6 0.4

Same = S 45 80 50 35 25 -7 295 Smax
Different = D -25 23 5 -5 10 60 1 Smin

Nor present = N 25 15 20 15 15 90
15

G5-->F1Sa, G6-->F2D, G7-->F3N,G8-->F1Sh
1 Day --> 65, 2 days --> 50, 3 days --> 43, 4 days -- >38, 5 days -->30

Outcome Outcome Comments
caculated (rules-based)

S007 D D S N S N
-25 23 50 20 25 15 108 0.364 differ differ R<R(L)

S008 D D S N D N
-25 23 50 20 10 15 93 0.313 differ differ R<R(L)

S009 S D S S S N
45 23 50 35 25 15 193 0.653 match match R>R(H)

S010 N D S S D Sa
25 30 50 35 10 -7 143 0.483 differ differ R(L)<R<R(H), and BR09

S011 N D S N D D
25 38 50 20 10 60 203 0.687 match match R>R(H)

S013 N D S N D D
25 50 50 20 10 60 215 0.728 match match R>R(H)

S017 D S D D S N
-25 80 5 -5 25 15 95 0.320 differ differ R<R(L)

S006 N D N N N N
25 43 15 20 15 15 133 0.449 differ differ R(L)<R<R(H), and BR09

S006A N D N N N D
25 43 15 20 15 60 178 0.602 match match R>R(H)

S012 N D D N D N
25 23 5 20 10 15 98 0.330 differ differ R<R(L)

S014 N S S N D Sa
25 80 50 20 10 -7 178 0.602 match match R>R(H)

S016 N D S N D N
25 65 50 20 10 15 185 0.626 match match R>R(H)

Weights

Scenarios
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Chapter 5: Resolution phase 
 
The Resolution phase of the vaccination level deduplication process has two possible outcomes: 
1)   If records are found to be duplicates (meaning they describe the same vaccination event) 
during the previous Evaluation phase, then a record to represent the vaccination event must be 
produced. 
2)   If records are found not be duplicates (meaning they describe different vaccination events) 
during the previous Evaluation phase, then a new record must be added to the registry.   
 
Selecting the best record and creating a consolidated record 
 
Recommendations below are focused on two perspectives; those that can be achieved by a) 
selecting the best record among duplicate records, and b) merging information from duplicate 
records into a consolidated record. On one hand, clinical records in many states cannot be 
changed by anybody but their owner; on the other hand, records have to be changed to aggregate 
information (e.g., adverse events, administrative data, inventory data – lot numbers) from 
multiple duplicate records and other sources. That leads to a strategy of having two primary 
sources of information for each vaccination event as a way to satisfy both sides of these 
requirements. The background on this issue including a Pro and Con description section to each 
approach is presented in Appendix B. 
 
The creation and adoption of a consolidated record may require some significant retooling of 
current operations and technical capacity of the registry, but ultimately the creation of a 
consolidated record at the vaccination level is the only way to ensure that the immunization 
event is documented comprehensively into a single, accurate immunization record.  Initial 
quantification of the issue has been conducted in one state registry; it was found that 
approximately 9.4% of the duplicate DTaPs and approximately 20.2% of the duplicate HepBs 
would have benefited from merging of information from various sources. (Further details are 
explained in the Appendix B). Therefore, adopting the strategy to create a consolidated record 
will more precisely address the intent of the NVAC functional standard #12, which as stated is to 
promote accuracy and completeness of registry data by using a data quality protocol to combine 
all available information into a single, accurate immunization record. 
 
According to the considerations presented above, a two-step process should be utilized during 
the Resolution phase:  
• In the first step the best record should be selected from duplicate records. This record will be 

used for clinical purposes. 
• In the second step, using the best record as a base, a new consolidated record (view) should 

be created (variable-by-variable) that aggregates all available information from duplicate 
records. This record (view) will be used for both clinical and public health purposes.  

 
A provider enrolled in the registry should be able to view and utilize both records—the best 
record (reported “as-is”) and the consolidated record, that contains additional information from 
other sources. 
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The major difference between these two steps is that during the first step variables are analyzed 
with the aim of selecting the best record, but during the second step the analysis of variables 
aims to select the best value for each variable. 
 
The diagram on Figure 5 below illustrates a two-step approach for the Resolution phase. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Figure 5. Resolution phase overview —a two-step approach 

Step 1: Select 
the best record

Revision date: 10-12-06

Step 2: Create the 
consolidated record

Record 
A

Record 
B

Best Record = 
Record A

Consolidated 
Record

Used for clinical 
purposes

Used for public 
health and clinical 
purposes

Using the best record as a 
base, combine/merge 
information from both records
(variable-by-variable).

manual review 
(optional - see BR25)
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Discussion of level of confidence in vaccination data 
During the Resolution phase records are characterized by the level of confidence or trust 
regarding their data quality, depending of how these records were submitted to a registry, what 
type of data records represent, and who submitted them.  The confidence level matrix (Table 9 
below) is used for decision making during the Resolution phase of the process for the selection 
of the best record to represent a vaccination event. 
 
Table 9. Matrix of confidence levels for vaccination data: 
based on the attributes of “Vaccination Event Submission” entity 
 

 
Notes: 
 
• Method, Documentation Type and Record Source Type are attributes of “Vaccination Event 

Submission” entity (see Table A-1 in Appendix A). 
 
• By definition, for Primary Submitter, Record Source Type must be “Administered,” and for 

Secondary Submitter, Record Source Type must be “Historical.” Therefore, “Record Source 
Type” attribute does not play a direct role in determining the confidence level: a 
Primary/Secondary Submitter attribute already accumulates that “Administered/Historical” 
information.  

 
• The hierarchy of secondary submitters has to be defined at the local level. For example, in 

some places nurses work in schools, which raises the confidence level for schools; in other 
places, where nurses are not present, the confidence level in schools’ data is very low. 

 
• If a health care plan reports administered shots for its providers (claims shots as 

“administered”), then the health care plan is a Primary Submitter (see line 3 of the table 
above). If a health care plan reports historical data (no claims that “I’ve administered the 
shot”), then such a health care plan is a Secondary Submitter (a bottom line of the table 
above). More detailed explanation follows:  
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Primary Submitter  X X    X H+  (high plus) 
Primary Submitter X  X    X H    (high) 
Primary Submitter X   X   X H -  (high minus) 
         
Secondary Submitter N/A X  from M to L 
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Primary submitters with high confidence levels are providers who submit EMR data or direct 
data entry into an IIS.  Some health plans or health systems transfer data for providers within 
their organization.  In this scenario, the immunization providers utilize the same clinical 
system and the transfer of data becomes an IT function.  These data would have a 
high confidence level because they are clinical data from a trusted source. 
 
Some health plans submit claims data to an IIS for their participating providers.  This would 
also be considered a primary source but with a lower confidence interval.  The health plan 
sends claims data to the IIS, which is lower quality compared to EMRs or direct data entry. 

 
• Additionally, confidence level can be adjusted based on a personal profile of each 

provider/submitter (see notes for Table 13 below and the “Providers-related 
recommendations” discussion on pp. 73-74). 

 
Variables 
Variables for selecting the best record to represent a vaccination event are presented in Table 10; 
additional variables could be added to this list if necessary. Resulted set of variables is intended 
to be utilized in business rules for the Resolution phase. For the detailed description of the 
variables presented in Table 10 refer to the Table A-1 in the Appendix A. 
 
Table10. Variables for the Resolution phase (selecting the best record). 
 

Variable Name  
(Entity – Attribute) 

Level of Importance 
for selecting the 

best record 
 

Notes 

Vaccine Type Low We also might have CVX code, CPT 
code. 

Vaccine Trade Name Low  

Vaccine Lot Number Medium 
Lot number is present only in 10% 
of records in Wisconsin, 35% in 
Michigan, 15% in Minnesota. 

Derived variables   

Confidence level High 
See Table 9 for the matrix of 
confidence levels for vaccination 
data. 

Combo vaccine Medium  

 
 
 
 
 



Chapter 5: Resolution Phase 

                                                                                                                                 Page 58 of 102 

Sequential (deterministic) approach 
 
Similarly to the Evaluation phase, a sequential (deterministic) approach can be utilized for the 
Resolution phase when a set of principles and business rules is applied to 1) determine the best 
record and 2) create a consolidated record.  
 
Table 11. Principles and business rules for the Resolution phase (Step 1: selecting the best 
record) 
 

P/BR # Principle / Business Rule 
Statement 

Comments 

P10 The degree of confidence in 
the data should be taken into 
consideration. 
 

This principle has been used in the Evaluation phase as well. 

P15 Business rules should be 
applied completely, in a 
specified sequence. 

The sequence is: BR20 BR21  BR22 BR23 BR24. 
 
See Figure 6 below for the illustration of sequential 
implementation of business rules. 
 

BR20 The record with the highest 
level of confidence should 
be selected. 

See Table 9 for the matrix of confidence levels for vaccination 
data. 
 
Additionally, confidence level can be adjusted based on a personal 
profile of each provider/submitter (see notes for Table 13 below 
and the “Providers-related recommendations” discussion on pp. 
73-74). 
 
See illustrative scenarios S011-RES, S013-RES, S006A-RES for 
the implementation examples. 
 

BR21 The record with more 
complete data should be 
selected. 

The record with more important variables (Table 10) present 
should be selected. 
This rule specifies preferences of one variable over another 
variable: e.g., presence of the lot number is more important than 
trade name or vaccine type as per Table 10. 
See illustrative scenario S014-RES for the implementation 
example. 

BR22 The record with more 
specific data should be 
selected. 

For example, a record with more specific vaccine type—Hib-PRP-
T—should be selected over the record with more generic vaccine 
type—Hib-unspecified. 
See illustrative scenario S016-RES for the implementation 
example. 
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P/BR # Principle / Business Rule 
Statement 

Comments 

 

BR23 The record that represents a 
combo vaccine should be 
selected. 
 

 

BR24 The existing record should 
be selected over the 
incoming record. 

 

BR25 Records with earlier or later 
date should be selected 
consistently within a 
particular IIS. 
 

This business rule should be applied only if implementation of 
business rules BR20-24 has not resulted in selection of the best 
record. 
 
If a particular IIS has resources available, records can be sent to a 
manual review. 
 
If a particular IIS has resources available, selection of the record 
can be made based on the influence of this selection on the clinical 
status of the immunization series (see the following notes). 
 
Selection of the record with earlier or later date in some cases can 
affect the clinical status of the vaccine series and lead to the extra-
immunization of a patient (extra-immunization is preferred over 
the under-immunization). 
Example 1: a child has records of DTP1 shots given on 6/6/05 and 
on 6/16/05; these records found to be duplicates. DTP2 for that 
child is given on 7/8/05. If 6/6/05 shot is selected, then DTP2 is 
valid, but if 6/16/05 shot is selected, then DTP2 is not invalid (22 
days between DTP 1-2, the minimum interval of 24 days has been 
violated). So, the DTP2 shot will have to be repeated in a later 
case. 
Example 2: a symmetrical to Example 1 case in which selecting 
the later date would not lead to a repeated immunization of the 
patient.   
One DTP1 dose given on 6/16/05.  Then you have DTP2 doses 
given on 7/8/05 and 7/18/05; and these are found to be duplicates.  
Choosing the later DTP2 on 7/18/05 means the doses are far 
enough apart and valid.  Choosing the earlier DTP2 would make it 
invalid and result in it having to be repeated.  Here, the earlier 
choice leads to a repeated immunization, as contrasted with the 
Example 1.   
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P/BR # Principle / Business Rule 
Statement 

Comments 

 
See illustrative S009-RES for the implementation example. 
 
Note: at this stage records under consideration can not be 
absolutely identical, otherwise they would not be selected as 
potential duplicates at the beginning of the process during the 
Selection phase (see BR03 “Identical records should not be 
selected for deduplication”). 

 

Figure 6. Resolution phase: sequential implementation of business rules to select the best record 

Start

Select Record B 
as the best record

[ BR20: Record B has higher 
level of confidence ]

[ same ] [ BR21: Record B has more 
complete data ]

[ same ]
[ BR22: Record B has 
more specific data ]

[ same ] [ BR23: Record B represents 
combo vaccine ]

[ same ]

Select Record A 
as the best record

[ BR20: Record A has higher 
level of confidence ]

[ BR21: Record A has 
more complete data ]

[ BR22: Record A has 
more specific data ]

[ BR23: Record A represents 
combo vaccine ]

Revision date 12-01-06

[ BR25: Record A 
selected ]

[ BR25: Record B 
selected ]

End

[ BR24: Record B is 
existing record ]

[ BR24: Record A is 
existing record ]

[ same ]

 Note: This diagram illustrates implementation of a business rules sequence when selecting the best 
record. “Select Record A (B)” nodes represent possible outcomes and in any given instance only 
one record (A or B) is actually selected. See the section “Illustrative scenarios” at the end of this 
chapter for examples. 
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Table 12. Principles and business rules for the Resolution phase (Step 2: creating a 
consolidated record) 
 

P/BR # Principle / Business Rule 
Statement 

Comments 

P18 A consolidated record at the 
vaccination level that 
merges all available 
information from duplicate 
records and other sources 
should be created. 
 

Creation of a consolidated record at the vaccination level that 
merges all available information from duplicate records and 
other sources is the only way to ensure that the immunization 
event is documented most comprehensively into a single, 
accurate immunization record.  

BR30 If both records have the 
same information for a 
variable, then that 
information should be used 
in the consolidated record. 

Although seemingly obvious, the rule should be stated explicitly 
to cover all situations. 

BR31 Known information for a 
variable should be used 
instead of unknown. 

If the best record does not have information for a certain variable 
and another duplicate record does have that information, the 
known information for a variable should be used in the 
consolidated record. 

BR32 If duplicate records have 
different information for a 
variable, then information 
from the record with higher 
level of confidence in data 
should be incorporated into 
the consolidated record. 

See Table 9 for the matrix of confidence levels for vaccination 
data. 
 
BR32 has to be applied before BR33. 

BR33 If duplicate records have 
different information for a 
variable, the more specific 
information should be 
incorporated into the 
consolidated record. 

For example, a more specific vaccine type—Hib-PRP-T—should 
be selected over the more generic vaccine type —Hib-
unspecified. 
Another example could be unspecific date (month and year only) 
versus a specific (complete) date. 
See scenario S016-RES for the implementation example. 

 
Note: Business rules presented in Table 12 above address the issue of selecting the best value for 
each variable in the immunization record. 
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Figure 7. Resolution phase: implementation of business rules to create a consolidated 
record - merging information for a single variable

Revision date 12-01-06

Compare variable 
X in both records

Variable X from 
Record A is used

[ BR31: Record A has known 
information, Record B does not ]

Variable X from 
Record B is used

[ BR31: Record B has known 
information, Record A does not ]

Include into the 
consolidated record

Record A = 
Best Record

Record B

Record C = 
Consolidated Record

Variable X : 
Record B

Variable X : 
Record A

{one or another}

[ BR32: Record B has higher 
level of confidence ]

[ BR32: Record A has 
higher level of confidence ]

[ same ]
[ BR33: Record B has 

more specific info ]
[ BR33: Record A has 

more specific info ]

[ same ]

Improbable condition 
since record A is the 
best record

[ same: BR30 ]

[ present in one record, 
absent in another record ]

[ different: BR32, BR33 ]

Note: See the section “Illustrative scenarios” at the end of this chapter for examples. 
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Weights-based (probabilistic) approach 
 
This approach allows to weigh the importance of the various variables in duplicate records and 
compare weighted scores (similar to the weights-based approach in the Evaluation phase). In 
most cases we are interested in the absence or presence of a data element and not the actual 
content.  
 
Table 13. Weights for key variables: Resolution phase 
 

Weight Variable Name Present Absent 
Confidence level: H+  (high plus) A1  
Confidence level: H    (high) A2  
Confidence level: H -  (high minus) A3  
Confidence level: M  (medium) A4  
Confidence level: L  (low) A5  
Confidence level: unknown  A6 
   
Presence of trade name B1 B2 
Presence of vaccine type C1 – specific; 

C3 – non-specific. C2 

Presence of lot number D1 D2 
Is combo vaccine E1 E2 
 
Notes for assigning weights:  
• Higher values in individual weights for a record’s variables point to a higher probability that 

this record will be selected as the best record; the higher an aggregated score of weights for 
all variables of the record is, the more likely this record will be selected as the best record. 

• When the variable is present in the record, its weight should be higher than the weight for the 
same variable when it is absent from the record. In other word, A1, …, A5 > A6, B1> B2, 
etc. 

• Weights A1, …, A5 are assigned according with the matrix of confidence levels for 
vaccination data (see Table 9, p. 56). Additionally, personal profile of each 
provider/submitter can be taken in consideration. A possible way to do it would be a 
utilization of a profile- related parameter as a multiplier, e.g. Ai adj = Ai * Pj , where Ai - is 
A1, …, A5, Ai adj - is an adjusted (based on a personal profile for a provider/submitter) 
value of Ai, Pj - is a profile-related multiplier with values from 0 to 1 (1 – reflects highest 
level of confidence in that particular provider’s data, 0 – lowest level). For example, if A1 = 
7 and P = 0,5, then the adjusted value for A1 would be 7 * 0.5 = 3.5. See also “Providers-
related recommendations” discussion on pp. 73-74. 
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Calculations for the weights-based approach 
The weights-based selection of the best record is conducted according with formulas  
(1 - 2) below: 
 
(1)  S = A 1(or A2, …, A6) + B1 (or B2) + C1 (or C2) + D1 (or D2) + E1 (or E2),  
where S – is aggregated score for a record. 
 
(2A) If  S1 > S2 , or S1 = S2,  then first record is selected as the best record; 
(2B) If  S2 > S1 , then second record is selected as the best record. 
(S1 – is aggregated score for the first record and S2 – is aggregated score for the second record). 
 
Table 14. Possible table of weights (used for illustrative scenarios below) 
 

Weight Variable Name Present Absent 
Confidence level: H+  (high plus) 7  
Confidence level: H    (high) 6  
Confidence level: H -  (high minus) 5  
Confidence level: M  (medium) 4  
Confidence level: L  (low) 3  
Confidence level: unknown  3 
   
Presence of trade name 1 0 
Presence of vaccine type 3 (specific) 

1 (non-specific) 0 

Presence of lot number 4 0 
Is combo vaccine 1 0 
 
 
Example:  
The first record has Confidence level H+  (clinical, UI, administered), and a lot number and a 
trade name are present, then the overall score is 12. 
The second record has Confidence level H-  (billing, electronic interface, administered), and a lot 
number and a trade name are present, then the overall score is 10. 
The first record will be selected as the best record to represent the vaccination event. 
See the “Illustrative scenarios” section at the end of this chapter for additional examples. 
 
 
In many cases a combination of weights-based and sequential approaches could be beneficial for 
the overall outcome of the deduplication process. 
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Ownership for the immunization record 
 
Primary Submitter that reported the Vaccination Event owns the record for that vaccination 
event. (Primary Submitter is a Provider that administered and reported a vaccination – see Table 
9 and Table A-1). The ownership means that only this particular Provider can change the record 
for a vaccination event. Accordingly, administering Provider would have an ownership for the 
best record and IIS would have an ownership for the consolidated record. Every time the best 
record is edited or deleted, the deduplication process has to be repeated, so the new best record 
can be selected and new consolidated record produced. 
 
Some records sent in by Medicaid or health plan may be for providers not yet participating in the 
IIS and therefore are not owned. 
 
Management of duplicate records 
 
Best practice would be to keep all reported records; some pragmatic strategies have to be 
developed to address capacities of IIS. 
 
Audit trail should be kept, so all deduplication decisions could be analyzed and, if necessary, 
reversed. 
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Illustrative scenarios 
 
Following scenarios provide some examples of the implementation of sequential (rules-based) 
and weights-based approaches for the Resolution phase of the vaccination level deduplication 
process. These scenarios are not intended to serve as a comprehensive reference source, but 
rather as illustrative materials for recommendations presented in this section. Illustrative 
scenarios presented in this section are continuations of the Evaluation phase scenarios where the 
outcomes of evaluation were Match. 
 
Scenario ID = S 009 - RES                         Decision table for the Resolution phase 
CONDITIONS Everything the same except date 

Entity Attribute Record A Record B Consolidated 
Record 

Vaccination Encounter Date 1/6/2006 1/16/2006 1/16/2006 
Vaccine Family/Group DTaP, HepB, 

Polio 
DTaP, HepB, 

Polio 
DTaP, HepB, 

Polio 
Vaccine Type DTaP-HepB-

Polio 
DTaP-HepB-

Polio 
DTaP-HepB-

Polio 
Vaccine CPT Code 90723 90723 90723 
Vaccine CVX Code 110 110 110 
Vaccine Lot Number AC21A011CA AC21A011CA AC21A011CA 
Vaccine Trade Name Pediarix Pediarix Pediarix 
Provider Organization Name Brainerd Med Brainerd Med Brainerd Med 
Vaccination Event 
Submission 

Record Source 
Type 

   

EVALUATION CONCLUSION Match 
RESOLUTION ACTIONS 
Sequential approach: BR25 - Record B is selected as the best record. A consolidated record (see 
above) is identical to the Record B - BR30. 
Weights-based approach: S1=S2 = 3+1+3+4+1 =12. S1=S2  Record B is selected as the best 
record. 
Note: as per BR25 comments - if a particular IIS has resources available, cases that affect the 
clinical status of the vaccination series can be sent to a manual review. 
 
Aggregated score calculations for the weights-based approach, 
scenario S009 - RES: 
 

Record A Record B Variable/Condition Status Weight  Status Weight  
Confidence Level unknown 3 unknown 3 
Presence of trade name present 1 present 1 
Presence of vaccine type   present, specific 3 present, specific 3 
Presence of Lot number present 4 present 4 
Is combo vaccine? yes 1 yes 1 

Aggregated score (sum): 12  12 
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Scenario ID = S 011 - RES                       Decision table for the Resolution phase 
CONDITIONS Different dates, same vaccine type, one has lot 

number, different providers, one record is 
“historical”, another – is “administered”. 

Entity Attribute Record A Record B Consolidated 
Record 

Vaccination Encounter Date 1/2/2006 1/6/2006 1/6/2006 
Vaccine Family/Group DTaP, HepB, 

Polio 
DTaP, HepB, 

Polio 
DTaP, HepB, 

Polio 
Vaccine Type DTap-HepB-

Polio 
DTap-HepB-

Polio 
DTap-HepB-

Polio 
Vaccine CPT Code    
Vaccine CVX Code    
Vaccine Lot Number  Ac21B037CA Ac21B037CA 
Vaccine Trade Name    
Provider Organization Name SMDC Duluth Clinic Duluth Clinic 
Vaccination Event 
Submission 

Record Source 
Type 

historical administered administered 

EVALUATION CONCLUSION Match 
RESOLUTION ACTIONS 
Sequential approach: BR20 - Record B is selected as the best record (higher level of confidence 
in data). A consolidated record (see above) is identical to the Record B – BR30, BR31, BR32. 
Weights-based approach:  S1 = 4+0+3+0+1 = 8; S2 = 6+0+3+4+1 = 14. S2>S1  Record B is 
selected as the best record. 

 
Aggregated score calculations for the weights-based approach, 
scenario S011 - RES: 
 

Record A Record B Variable/Condition Status Weight  Status Weight  
Confidence Level medium 4 high 6 
Presence of trade name absent 0 absent 0 
Presence of vaccine type   present, specific 3 present, specific 3 
Presence of Lot number absent 0 present 4 
Is combo vaccine? yes 1 yes 1 

Aggregated score (sum): 8  14 
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Scenario ID = S 013 - RES                        Decision table for the Resolution phase 
CONDITIONS Different dates, same vaccine type, different 

providers, one record is “administered”, another 
record is “historical”;  
Record A – incoming, Record B- existing; both records are 
from the automated load. 

Entity Attribute Record A Record B Consolidated 
Record 

Vaccination Encounter Date 01/10/2005 01/12/2005 01/10/2005 
Vaccine Family/Group Hep B Hep B Hep B 
Vaccine Type Hep B Hep B Hep B 
Vaccine CPT Code  90748 

(HIB/Hep B) 
90748 

(HIB/Hep B) 
Vaccine CVX Code 51 

(HIB/Hep B) 
 51 

(HIB/Hep B) 
Vaccine Lot Number    
Vaccine Trade Name    
Provider Organization Name 123 54  

(Medicaid) 
123 

Vaccination Event 
Submission 

Record Source 
Type 

administered historical administered 

EVALUATION CONCLUSION Match 
RESOLUTION ACTIONS 
Sequential approach: BR20 - Record A is selected as the best record (higher level of confidence 
in data). A consolidated record (see above) is identical to the Record A with CPT Code added – 
BR30, BR31, BR32. 
Weights-based approach: S1 = 6+0+3+0+0 = 9; S2 = 4+0+3+0+0 = 7. S1>S2  Record A is 
selected as the best record. 
 
 
Aggregated score calculations for the weights-based approach, 
scenario S013 - RES: 
 

Record A Record B Variable/Condition Status Weight  Status Weight  
Confidence Level high 6 medium 4 
Presence of trade name absent 0 absent 0 
Presence of vaccine type   present, specific 3 present, specific 3 
Presence of Lot number absent 0 absent 0 
Is combo vaccine? no 0 no 0 

Aggregated score (sum): 9  7 
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Scenario ID = S006A - RES                Decision table for the Resolution phase 
CONDITIONS Complete record vs. record with incomplete 

information 
Entity Attribute Record A Record B Consolidated 

Record 
Vaccination Encounter Date 09/29/2004 09/26/2004 09/29/2004 
Vaccine Family/Group HepB HepB HepB 
Vaccine Type HepB  HepB 
Vaccine CPT Code 90744  90744 
Vaccine CVX Code 08  08 
Vaccine Lot Number ENG123  ENG123 
Vaccine Trade Name Engerix-B-Peds  Engerix-B-

Peds 
Vaccination Event 
Submission 

Record Source 
Type 

administered historical administered 

EVALUATION CONCLUSION Match 
RESOLUTION ACTION 
Sequential approach: BR20 - Record A is selected as the best record (higher level of confidence 
in data). A consolidated record (see above) is identical to the Record A – BR30, BR31, BR32. 
Weights-based approach: S1 = 6+1+3+4+0 = 14; S2 = 4+0+0+0+0 = 4. S1>S2  Record A is 
selected as the best record. 
 
Aggregated score calculations for the weights-based approach, 
scenario S006A - RES: 
 

Record A Record B Variable/Condition Status Weight  Status Weight  
Confidence Level high 6 medium 4 
Presence of trade name present 1 absent 0 
Presence of vaccine type   present, specific 3 absent 0 
Presence of Lot number present 4 absent 0 
Is combo vaccine? no 0 no 0 

Aggregated score (sum): 14  4 



Chapter 5: Resolution Phase 

                                                                                                                                 Page 70 of 102 

 
 
Scenario ID = S 014 - RES                         Decision table for the Resolution phase 
CONDITIONS Same date, same vaccine type, one record has a lot 

number, different providers;  
Record A – incoming, Record B- existing; Record A – from UI, 
Record B- from automated load. 

Entity Attribute Record A Record B Consolidated 
Record 

Vaccination Encounter Date 02/02/2006 02/02/2006 02/02/2006 
Vaccine Family/Group HIB HIB HIB 
Vaccine Type HIB PRP-OM HIB PRP-OM HIB PRP-OM 
Vaccine CPT Code    
Vaccine CVX Code 49 

(HIB PRP-
OMP) 

49 
(HIB PRP-

OMP) 

49 
(HIB PRP-OMP) 

Vaccine Lot Number 2345mm  2345mm 
Vaccine Trade Name    
Provider Organization Name 332 354 332 
Vaccination Event 
Submission 

Record Source 
Type 

administered administered administered 

EVALUATION CONCLUSION Match 
RESOLUTION ACTION 
Sequential approach: BR21 - Record A is selected as the best record (more complete data – lot 
number is present in Record A). A consolidated record (see above) is identical to the Record A – 
BR30, BR31. 
Weights-based approach: S1 = 7+0+3+4+0 = 14; S2 = 6+0+3+0+0 = 9. S1>S2  Record A is 
selected as the best record. 
 
Aggregated score calculations for the weights-based approach, 
scenario S014 - RES: 
 

Record A Record B Variable/Condition Status Weight  Status Weight  
Confidence Level high plus 7 high 6 
Presence of trade name absent 0 absent 0 
Presence of vaccine type   present, specific 3 present, specific 3 
Presence of Lot number present 4 absent 0 
Is combo vaccine? no 0 no 0 

Aggregated score (sum): 14  9 
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Scenario ID = S 016 - RES                        Decision table for the Resolution phase 
CONDITIONS Different dates, same vaccine type, different providers; 

Record A- historical, Record B - unknown;  
Record A – incoming, Record B- existing; Record A –from UI , Record B- 
from automated load. 

Entity Attribute Record A Record B Consolidated 
Record 

Vaccination Encounter Date 09/09/2004 09/10/2004 09/10/2004 
Vaccine Family/Group HIB HIB HIB 
Vaccine Type HIB  HIB PRP-T HIB PRP-T 
Vaccine CPT Code    
Vaccine CVX Code 17 

(HIB, not 
otherwise 
specified) 

48 
(HIB PRP-

OMP) 

48 
(HIB PRP-OMP) 

Vaccine Lot Number    
Vaccine Trade Name    
Provider Organization Name 89 90 90 
Vaccination Event 
Submission 

Record Source 
Type 

historical   

EVALUATION CONCLUSION Match 
RESOLUTION ACTION 
Sequential approach: BR22 - Record B is selected as the best record (more specific data – vaccine type - 
in Record B). A consolidated record (see above) is identical to the Record B – BR30, BR33. 
Weights-based approach: S1 = 4+0+1+0+0 = 5; S2 = 3+0+3+0+0 = 6.  S2>S1  Record B is selected as 
the best record. 
 
 
 
Aggregated score calculations for the weights-based approach, 
scenario S016 - RES: 
 

Record A Record B Variable/Condition Status Weight  Status Weight  
Confidence Level medium 4 unknown 3 
Presence of trade name absent 0 absent 0 
Presence of vaccine type   present, non-specific 1 present, specific 3 
Presence of Lot number absent 0 absent 0 
Is combo vaccine? no 0 no 0 

Aggregated score (sum): 5  6 
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Chapter 6: Additional Miscellaneous Recommendations                                                                      

 
Barriers for deduplication and ways to address those barriers 
 
Policy 

- Vaccination record deduplication may not be a high priority project for registries. Usually 
registries have an algorithm that validates doses and drops duplicate (invalid) doses. In 
most cases duplicate vaccinations do not particularly affect the child’s record in a clinical 
sense, so often this project is not seen as high priority, and duplicates are left in the 
record. 

 
- Although it is relatively easy to come up with a set of rules to suppress/delete 

immunization records that appear to be duplicates, registries feel they have a 
responsibility to their data contributors, and perhaps are reluctant to delete data. Is the 
registry closer (more similar) to a medical record or to a school record?  

 
- It’s easy to be perplexed about which immunization events to delete, especially when one 

starts thinking of the potential exceptions to rules- [what if it was an OPV and the child 
was born somewhere else, what if it was a subpotent shot, and was given again, what if 
the provider didn’t know what they were doing, etc.] One has to make some difficult 
decisions and then live with a certain amount of small error. 

 
Address: Registries need to be aware that no matter how much data quality checking they 
perform beforehand, sooner or later they will have to think about how to address vaccination 
level deduplication. Registry staff should decide how they want to handle this problem ahead of 
time and be able to defend the decision. The decision they make will affect the technical 
approach. 

 
Technical: 

- The registry needs to store the necessary variables to help make deduplication decisions: 
for instance, store vaccine formulation (Comvax®, Prevnar®, etc., not just general vaccine 
series like DTaP, pneumococcal, etc.), store the source of the immunization and other 
relevant variables.   

 
- Some registries choose not to delete shots but to retain everything and just display the 

best record. In order to do that the registry needs an appropriate built-in capability. 
 

Address: Fortunately, most registries incorporate some or most of vaccination level fields that 
will help make that decision. Usually the existing fields will suffice to make a certain number of 
deduplication decisions. If some critical fields are missing, the registry may want to consider 
adding them to their tables. 
 
Resources: 

- Vaccination level deduplication requires technical, programmatic, staff and monetary 
resources to be implemented and maintained.   
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o (a) program and technical people to develop the deduplication rules;  
o (b) technical people to implement the rules in the registry ; 
o (c) staff time to maintain this activity (for example: (i) in order to develop a 

trusted vs. non-trusted profile, time must be devoted to evaluate the data 
submitters on an ongoing basis; (ii) human review? 

o (d) Money to do all of the above! 
 

Address: If the policy decision is to address this problem then technical, staff, programmatic and 
monetary resources should be allocated. 
 
Provider-related recommendations  
 

o Include education for providers to reduce the number of duplicate and poorly 
specified entries registries receive (e.g. improbable vaccinations, wrong billing 
codes). 

o Pre-qualify submitters by closely reviewing initial submissions. For example, 
qualify submitter based on the quality of their first 3 submissions. 

o Registries should establish data quality profiles for each submitter. 
 
Discussion: 
Provider communication regarding duplicate vaccine issues is important.  Methods like email, 
newsletters, websites, and the registry application itself can direct and remind providers to enter 
data on their patients with care to avoid future vaccine deduplication issues.  Statements that 
could be included in such communication include: 

• Providers are responsible for the quality of their own data.   
• The registry will only work as well as the data that it holds.   
• The highest quality data is usually that which is transcribed the fewest times, thus the 

occurrence of fewer “fat finger” data entry errors.   
• Registries do have certain safeguards to prevent duplicate shot entries (for example, 

messages warning users that an immunization has already been reported for that series 
within the past 5-day window). Following techniques can be used: 

o Avoid using “unspecified” (a.k.a. NOS) vaccine codes whenever possible.  Refer 
to the list of currently manufactured vaccines and their associated 
CPT4/Vaccine/Manufacturer codes to ensure accurate reporting  

o Periodically compare patient’s charts to the registry, checking that information 
(vaccine administration date, vaccine name, lot number, manufacturer, etc.) is 
entered accurately. 

o Report data from clinical data sources, such as an Electronic Medical Record 
(EMR).  If reports are made to the registry using data extracted from a billing 
system, audit to ensure that vaccine administration dates and vaccine codes are 
correct. 

• Remember that the immunization data reported are used for various functions by the 
reporter (IIS) as well as other registry users, including vaccine inventory, and the use of 
IIS for vaccine ordering and accountability (VODS) population-based immunization 
profile reports, HEDIS reporting, and school/childcare compliance reporting.   
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It is advisable to establish a pre-qualification process for those who submit data electronically to 
the registry.  One recommendation was to qualify based on quality of the first 3 submissions.   
 
Here is an example of a profiling process: 
1. The submitter will provide a live (not test data) immunization data file for review.  The file 
should contain at least a month’s worth of current immunization records. 
2. The file will be tested for format and content.  Current vaccines and manufacturers should be 
represented in the file.   
3. The registry will establish profiles on the quality of data represented by each submitter.  The 
ratings will be based upon several items, including: 

• clinical vs. billing data 
• current + historical data, vs. current only 
• chart audit comparing data, includes percentage that was transferred on a timely basis 
• vaccine inventory information, if applicable 

4. The submitter will then be approved for regular electronic transfer to the registry, realizing 
that their data quality profile rating could affect the priority of vaccine deduplication rules. 
 
Because of changes in personnel that support electronic immunization data reporting systems, 
there is great potential for the contents and quality of the data to change over time.  Periodic 
review of the electronic reporting systems is necessary to allow for gauging changes to a 
previous data quality profile rating. 
 
The role of invalid doses (e.g., due to improper storage) in vaccination level deduplication 
 
Doses noted as potentially sub-potent are typically flagged as invalid because the vaccine that 
was administered has expired or has been stored or administered incorrectly. The Advisory 
Committee for Immunization Practice (ACIP) states: 
Vaccines that have been mishandled (e.g., inactivated vaccines and toxoids that have been 
exposed to freezing temperatures) or that are beyond their expiration date should not be 
administered. If mishandled or expired vaccines are administered inadvertently, they should not 
be counted as valid doses and should be repeated, unless serologic testing indicates a response 
to the vaccine. (http://www.cdc.gov/mmwr/preview/mmwrhtml/rr5102a1.htm) 
 
An invalid dose due to subpotency and improper immunization practices should not be 
considered a duplicate shot by a registry’s vaccine deduplication algorithm. In accordance with 
ACIP guidelines, if doses administered are of questionable potency, these doses should not be 
counted as valid and should be repeated. To avoid confusion, these doses should not be deleted 
from the IIS, but instead should be flagged in the IIS’s database as invalid, suppressed in the 
forecasting algorithms, and the flag factored into the vaccine deduplication algorithm and 
process. Doses given as revaccinations will appear as normal doses in the record. 
 
Recommended process for flagging doses: 
The flag should be added to the IIS as soon as possible after the Immunization Program learns of 
the potentially subpotent vaccine. The flag should be placed with the questionable dose in the IIS 
database and alongside forecasting messages. Additionally, text fields can be added to the 
database to allow for further explanation of the flag (e.g., “this dose given too soon”, etc.). The 
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clinic administering the original dose will ideally work in full cooperation with IIS staff to flag 
the appropriate records; if the clinic does not choose to work with IIS staff, clinic staff should be 
notified that suspect doses have been flagged.  
 
At a minimum, the invalid flag should be added to the database tables associated with vaccine 
doses administered. However, adding an invalid flag to the vaccine inventory module of the IIS 
would be most ideal. Lot numbers for vaccines that need to be recalled because of improper 
storage, manufacturer error, or vaccine administration practices could be flagged as invalid in the 
vaccine inventory all at once rather than using the more labor intensive process of flagging doses 
in other tables of the database. The flagging process for invalid doses could also be automated by 
factoring in the expiration date of a vaccine in the IIS’s vaccine inventory module with the date 
of vaccine administration. For those rare occurrences when doses may have been administered 
past their expiration date, these doses could be automatically flagged as invalid in the IIS.  
 
Manual review 
 
When doing automatic deduplication of vaccination event records, invariably, there will be cases 
when it will be impossible for the system to decide whether two records represent the same 
event.  It is possible, for example, that both potentially duplicate immunizations come from un-
trusted sources, are equally specific (or nonspecific) and have the same exact information, except 
for the vaccine dates which are slightly different. When the system is unable to make a decision 
automatically, those cases are sent to human review. 
 
Manual review: This process involves a member of the registry staff manually examining the 
records to determine whether they represent the same immunization event.  This determination 
can be made either (a) by the user simply examining the records and identifying an element, so 
far not incorporated in the automated model, that helps make the determination, and/or (b) by 
calling the provider who submitted the information to double check its validity, and edit out the 
immunization that was submitted incorrectly.  
 
Manual review of immunizations is a tedious and time-consuming task. In addition, calling a 
provider may not necessarily help resolve the duplicate if, for instance, the provider is a 
secondary source of information. Given that resources are usually limited, the registry has to 
decide under which circumstances these potential duplicates should be reviewed and resolved by 
a person.  The group recommends the following approaches to reduce the volume of potential 
duplicate records sent to manual review: 
 

1. Identify the subset of candidate duplicates to send to manual review as being clinically 
significant. This can be done using the registry’s evaluation algorithm. Most registries 
use algorithms that disregard/invalidate immunizations that are invalid due to minimum 
interval or age violations (they are noted as not valid and not used to attain completion of 
a series), and determine whether an immunization group is complete or up-to-date 
(UTD). Using this algorithm, the registry can: 

 
a. Review only potentially duplicate immunizations which belong to a series which 

is not complete (UTD).  Since duplicate immunizations are discounted by the 
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algorithm, if a vaccination series is not UTD, then it’s worth examining the series 
to see if one of the two duplicate immunizations is truly a duplicate and is not a 
mistyped immunization. 

b. Review potentially duplicate immunizations that can affect other doses in the 
group: for example, if “a” is selected, it would invalidate the next dose, whereas if  
“b” is selected it would not. In this instance, it is important to know which 
immunization was really given.  This approach would probably involve additional 
programming on the registry’s part. (Group recognized that this is not an  ideal 
approach, but might be the only reasonable alternative for a large database with 
a lot of providers - e.g. NYC and Kaiser - where the investment in programming 
might be worth the reduction in manual work;  it's not practical to resolve 
manually all the shots that the automatic program can't, especially for large 
registries that process thousands of immunizations a day.). 

 
2. During manual review, staff may be able to identify patterns of duplicates, perhaps a 

certain type of duplicate consistently submitted by one specific source. Identifying those 
“systematic” duplicates can be extremely helpful and the result in an automated 
resolution that affects a large number of records that can be dealt with at once. (For 
example, a particular source always sends their immunizations as of the date they were 
ordered and not the date they were given. The resolution may be that the registry writes a 
program that automatically identifies and deletes duplicate immunizations from that 
specific source.) This way a large number of duplicate immunizations may be 
automatically resolved.   

 
3. If the automated deduplication model used is probabilistic (weights-based approach), 

review only a narrow range of probabilities, i.e., just those below the threshold 
merge/deduplicate. For example, if the automated program declares as duplicates records 
that match above 90% probability and non duplicates records that match below 70%, 
perhaps the registry decides to review matches between 85% and 90% instead of the full 
range of records that match between 70% and 90%. 

 
4. During manual review, reviewers may identify aspects of the immunization events they 

are examining that are not considered by the automated algorithm. If these variables are 
systematic enough and clear enough, the registry may consider incorporating them into 
the automated deduplication system, thus resulting in a reduction in manual review. 

 
5. Remaining records that cannot be resolved during the manual review should be 

considered duplicates (see BR09, p. 22) and handled according to procedures established 
in the IIS (keep, discard, suppress, etc). 

 
 False matches (false positives) and false non-matches (false negatives) 
 
Terms for discussion: 
True match: Two vaccine entries that are duplicates are identified as duplicates by the IIS 
False match (false-positive):  Two vaccine entries are NOT duplicates, but are identified as 
duplicates by the IIS. 
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True non-match: Two vaccine entries are NOT duplicates and the IIS identifies them as non-
duplicates. 
False non-match (false-negative): Two vaccine entries are duplicates, but the IIS identifies them 
as non-duplicates. 
 
The following describes potential scenarios and their results regarding the deduplication process: 

1) Deleting/suppressing a true match from the IIS   fine.  Two vaccine entries that are 
true duplicates are identified as such by the IIS and one is deleted/suppressed. This 
would be the optimum action to take if a duplicate record is identified. 

2) Keeping a false non-match in the IIS    could result in underimmunization of the 
child because it results in having duplicate vaccines recorded.  If the duplicate 
vaccine is kept in the IIS, and counted as a legitimate vaccine/dose, the child looks as 
if he/she received this dose, but really did not. 

3) Deleting a false match in the IIS  could result in overimmunization of the child 
because one of the vaccine entries could be suppressed or deleted when it should not 
be.  If this true non-duplicate shot is deleted from the IIS and/or no longer viewed as 
part of the child’s record, a health care provider may then vaccinate the child again 
for the same vaccine. 

4) Keeping a true non-match  fine.  Two vaccine entries that are not duplicates are 
identified as not being duplicates and become two separate entries.   

 
                        Match    Non-Match 
  **************************************************** 
  Duplicates   True match   (1) False non-match (2) 
  Non-duplicates  False match  (3) True non-match  (4) 
 
When making a determination regarding a possible vaccine duplicate, always err on the side of a 
child being overimmunized as opposed to underimmunized (i.e., the child should receive more 
than the number of recommended vaccines as opposed to less than the number of recommended 
vaccines – see BR09, p. 22). The Advisory Committee on Immunization Practices and the 
American Academy of Family Physicians published joint recommendations in 2002 that support 
vaccination when documentation is in doubt in order to reduce the number of susceptible persons 
in the population. 
  
“Vaccination providers frequently encounter persons who do not have adequate documentation 
of vaccinations. Providers should only accept written, dated records as evidence of vaccination. 
With the exception of pneumococcal polysaccharide vaccine, self-reported doses of vaccine 
without written documentation should not be accepted. Although vaccinations should not be 
postponed if records cannot be found, an attempt to locate missing records should be made by 
contacting previous health-care providers and searching for a personally held record. If records 
cannot be located, these persons should be considered susceptible and should be started on the 
age-appropriate vaccination schedule. Serologic testing for immunity is an alternative to 
vaccination for certain antigens (e.g., measles, mumps, rubella, varicella, tetanus, diphtheria, 
hepatitis A, hepatitis B, and poliovirus) (see Vaccination of Internationally Adopted Children).”  
http://www.cdc.gov/mmwr/preview/mmwrhtml/rr5102a1.htm 
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Note regarding the impact of the date window’s size 
Because of the size of the date window (23 days maximum) recommended for use during the 
Selection phase of the process, false-negatives (false non-matches) would not lead to under-
immunization and false-positives (false matches) would not lead to overimmunization since all 
vaccinations under consideration are no more than 23 days apart (28 days interval between shots 
—minus 4 days grace period—is necessary in order for the shot to be considered valid for the 
routine vaccines). 
 
If two truly duplicate records are evaluated as non-duplicates (false non-match), then a record is 
added to the registry, but it would be considered invalid since it is within 23 days or less from 
another similar shot and child would still  receive a vaccination if it is necessary according with 
the schedule (no underimmunization occurs as a result of deduplication).  
 
If two different records are evaluated as duplicates (false match), then a record will not be added 
to the registry, but the outcome is the same since the original shot (if added) would be 
invalidated anyway because it is within 23 days or less from another similar shot and child would 
receive an additional/replacement shot if it is necessary according to the schedule (no 
overimmunization occurs as a result of deduplication). At the same time this type of error, i.e.,  
false match, leads to a loss of data. 
 
So, operational level decisions made during the deduplication process (false non-match and 
false-match) would not affect programmatic level outcomes (underimmunization, 
overimmunization) because of the selected size of the date window, 23 days maximum.  
 
Table 15. Matrix of evaluation outcomes for two records (23 days apart or less) 
 
 Condition 

 
Record A: 
evaluation 
outcome 

Record B: 
evaluation 
outcome 

Record B: 
Correct (should-be) 
evaluation outcome 

1 True match 
 

Added Suppressed / deleted Suppressed / deleted 

2 False non-match 
(false negative) 

Added Added; 
invalidated (<28 days) 
(wrong data) 

Suppressed / deleted 

3 False match 
(false positive) 

Added Suppressed / deleted 
(loss of data) 

Added; 
invalidated (<28 days) 

4 True non-match 
 

Added Added; 
invalidated (<28 days) 

Added; 
invalidated (<28 days) 
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Chapter 7: Conclusions 
 
The consistent use and implementation of these guidelines will help improve the vaccination 
level deduplication practices in immunization information systems and help ensure that accurate 
clinical decisions will be made.  The following summary is a brief description of the key 
outcomes and accomplishments of this workgroup.   
 
Major consensus-based accomplishments of the workgroup: 

• Defined vaccination level deduplication process as a three-phase process that includes 
Selection, Evaluation, and Resolution phases.  

• Developed principles that vaccination level deduplication process should be based on, 
business rules to follow, and specific scenarios that illustrate application of principles and 
business rules. 

• Formulated a concept that each vaccination event should be presented in the registry by 
two records (views) – the best record (view) selected from vaccination reports (utilized 
for clinical purposes) and the consolidated record (view) that aggregates information 
from all available sources (utilized for public health and clinical purposes). 

• Created specific detailed recommendations for selecting the best record and for 
constructing the consolidated record. 

• Developed a decision matrix for recommendations on levels of confidence based on 
sources of information.   

• Developed and reconfirmed key definitions for the topic of vaccination level 
deduplication. 

 
Primary process acknowledgments from the workgroup’s activities: 

• In spite of differences in immunization registry programs, common approaches can be 
discovered and agreed upon. 

• Business modeling initiative provides an efficient venue for collaboration and exchange 
of ideas among peers.  

• Business modeling and facilitation techniques help to reach a consensus and document 
agreed upon approaches. 

• Facilitated sessions promote and organize brainstorming and allow groups to achieve 
results. 

• Business modeling promotes and organizes the analysis and improvement of 
immunization operations. 

 
Presented approach and results are relevant for and can be used beyond immunization 
information systems—for developing and documenting best practices and operational 
requirements for domain-specific deduplication applications in public health, healthcare, and 
other areas. 
 
The results of this project are intended to support a uniform alignment of the vaccination level 
deduplication processes in immunization registries according to recommended guidelines.  
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Appendix A: Domain model 

Domain model purpose and explanation 
A domain is an area of knowledge or activity characterized by a set of concepts and terminology 
understood by the business practitioners in the area.   
 
A domain model captures a business vocabulary—terms and definitions.  It ensures that all 
terminology and concepts that will appear in the process description and business rules are 
known and understood by the domain practitioners (agreed-upon definitions and meaning). 
 A domain model includes: 

• A domain diagram that shows major business entities, their relationships and 
responsibilities (Fig. A-1).  

• A table of entities and attributes  that provides the full descriptive details of the 
components represented on the diagram (Table A-1)      

 
Entities and attributes on Fig. A-1 are numbered; these numbers correspond to numbering of 
rows in Table A-1 where entities and attributes are described. 
 
Unlike a data model diagram which depicts storage of information, or a workflow/process 
diagram which depicts the sequence of steps in a process, a domain diagram is a high-level static 
representation of the main “things” (entities) involved in the immunization process, including a 
description of how these “things” (entities) are related.  It is important to note that the domain 
diagram is not a technical specification.  Instead, the domain diagram provides the foundation for 
other modeling diagrams and materials. 
 
How to read and interpret the domain diagram: 
o Relationships between entities are visualized by connecting lines.   

 
o Names associated with these lines describe the type of the relationship between entities. 

Example: a relationship between Vaccine and Antigen is shown as a connecting line with the 
word (label) “contains”.  Such a relationship should be read as “Vaccine contains Antigen”.  
 

o The general convention for interpretation of relationships between entities is to construct such a 
description by reading clockwise, starting from the first entity name (Vaccine), then 
relationship name—contains (note, that the name is shown on the top of the line, supporting a 
clockwise reading), then the second entity name (Antigen).  
 

o If we need to read the same description in the opposite direction, from Antigen to Vaccine, we 
would have to place a second name— “is contained in” —below the line. In this case, using the 
clockwise reading rule, a description would be “Antigen is contained in Vaccine.” In most 
cases just one name for a relationship is employed (like “contains” in the example just 
considered) assuming that it should be sufficient for a proper interpretation of a relationship in 
both directions.  
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Description of the domain diagram 
The entities and their characteristics (attributes) presented on the domain diagram (Fig. A-1) 
describe a limited fragment of the immunization domain related to the vaccination level 
deduplication. Key entities for the vaccination level deduplication are Vaccination Event, 
Vaccine, Vaccination Event Submission (Report), and Submitter (the source of information 
about a vaccination event); details on all of these and other entities are presented in Table A-1. 
 
Patient is getting vaccinated as a result of the Vaccination Event. More than one Vaccination 
Event can happen during the Vaccination Encounter (office visit). In other words, Patient can 
receive several vaccine shots during a single office visit; each shot would be represented by a 
dedicated vaccination event. Accordingly, the relationship between Vaccination Event and 
Vaccination Encounter is labeled with “1” for the Vaccination Encounter and “1…n” (meaning 
one or many) for the Vaccination Event. 
 
Vaccine refers to a product that produces an immune response in a patient and is administered 
during the Vaccination Event. It is described by a set of characteristics (attributes), such as 
vaccine type, CVX code, CPT code, trade name, lot number, etc. A single Vaccine can be related 
to multiple Antigens, such as tetanus, diphtheria, pertussis.  
 
Information about the Vaccination Event comes to a registry from a Submitter (also known as a 
Source) in the form of a Vaccination Event Submission (Report). Typical Submitters would be a 
vaccination Provider Organization and medical insurance company. Characteristics (attributes) 
of the Submitter and the Vaccination Event Submission (Report) are important in evaluation of 
vaccination data for deduplication purposes: there are different levels of confidence in different 
sources and ways they report regarding the quality of their data. For example, documentation 
Type and Method of submission affects the level of confidence in the immunization data (e.g., 
direct entry to the registry vs. electronic feed). 
 
Vaccination Event Record (not shown on the domain diagram) includes information about the 
vaccination event from all domain entities. 
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 Figure A-1. Domain diagram for vaccination level
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Table A-1. Entities and attributes (terms and definitions) 
 

 Name Description Remarks & Relationship to other standards (HL7)  1 
1.  Antigen 2 Antigen: a foreign (non-self) substance 

(microbe) found in the body that can be 
either live (such as viruses and 
bacteria) or inactivated proteins and 
polysaccarides. 
Vaccinations allow the immune system 
to develop a defense against antigens. 
Every vaccine relates to one or more 
antigens. 
 

See CDC “Epidemiology and Prevention of Vaccine-Preventable 
Diseases, " 9th edition, Jan. 2006, Chapter 1- Principles of 
Vaccination. Also known as the “Pink Book” 
 
Vaccines are designed to confer immunity against specific disease 
antigens or toxins, like measles, polio and diphtheria. One or more 
doses of a vaccine, administered over a period of time, may be 
required to produce long-lasting immunity. 
 
Information about antigens usually derived from other immunization 
information, e.g. vaccine type, trade name. 

2.  Antigen Name  Examples: diphtheria, tetanus, pertussis. 
Usually derived from other immunization information, e.g. vaccine 
type, trade name 
HL7: n/a 
CDC Core Data Set: N  

3.  CPT Code Procedure Code related to the vaccine. 
 

These are billing codes. 
Used along with CVX codes (see below). 
Some CPT Codes have been re-used. 
There are vaccines that do not have CPT codes. 
 
CPT™ codes from the "Immune Globulins and Vaccines, Toxoids" 
sections of the American Medical Association's Current Procedural 
Terminology (CPT) 2006 
http://www.cdc.gov/nip/registry/st_terr/tech/stds/cpt.htm 
 

                                                 
1 Formatting : a) for HL7:  <name>(table/item number); b) for CDC Core Data Set: Y <name> – in data set, N – not in data set, N/A – not applicable. 
2 Rows related to Entities are shaded, rows related to Attributes of these Entities are not shaded. 
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 Name Description Remarks & Relationship to other standards (HL7)  1 
4.  CPT Code CPT Code CPT: Stands for Current Procedural 

Terminology. Codes developed by the 
American Medical Association that 
stand for medical or psychiatric 
procedures performed by health care 
practitioners 
 

Example: 90700 – DTaP 
 
AMA: http://www.ama-assn.org/ama/pub/category/3113.html 
 
HL7: Administered Code (0292/00347) 
CDC Core Data Set: N 

5.  CPT Code Inception 
Date 

The inception date is the published date 
when the CPT code is allowed to be 
used 
The inception date may not be the date 
of licensure of the vaccine 

HL7: n/a 
CDC Core Data Set: N 

6.  CPT Code End Date The end date is when the published 
CPT code is not allowed to be used for 
that vaccine 

HL7: n/a 
CDC Core Data Set: N 
CPT codes are typically valid for certain periods, therefore dates can 
be used to assess validity. 

7.  Patient  While patient/client deduplication is crucial, it precedes 
immunization deduplication and may not be needed in this domain 
model beyond indicating that we have a unique person. Accordingly, 
just a few attributes for the Patient are present in this domain model. 

8.  Patient Name  HL7: Name Type (0200 /00108) 
CDC Core Data Set: Y (Patient name: first, middle, last) 

9.  Patient Date of 
Birth 

The date of birth either stated or 
reported on the patients’ birth. 

Used for data validation, e.g. vaccinations given before birth date are 
invalid. 
HL7: Date of Birth (00110) 
CDC Core Data Set: Y (Patient birth date) 

10.  Patient Gender This is the observed or reported 
patient's Sex. 
 

One vaccine at this time is gender specific—HPV for females 
between the ages of 9 and 26. 
 
HL7: Sex (0001/00111) 
CDC Core Data Set: Y (Patient sex) 
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 Name Description Remarks & Relationship to other standards (HL7)  1 
11.  Provider Organization A provider organization is a collection 

of related providers (clinicians) that are 
treated as an entity that administered 
(owns) immunizations. 

The provider organization of the vaccination event may be unknown 

12.  Provider 
Organization 

Name This name can be a corporate name and 
may include a number of different 
provider offices/sites and physician 
groups. 

Example: Dr. Smith Associates 
HL7: Administered-at location (0292/00353)  
CDC Core Data Set: Y (Vaccine provider) 

13.  Submitter Entity that submits immunization data 
to the registry 

Also known as source – indicates where the information came from. 

14.  Submitter Name Name of the organization that submits 
a report regarding the vaccination 
event. 

HL7: n/a 
CDC Core Data Set: N 



Vaccination Level Deduplication in Immunization Information Systems 

                                                                                                                                                                                             Page 87 of 102 

 Name Description Remarks & Relationship to other standards (HL7)  1 
15.  Submitter Type Can include all types of providers and 

organizations submitting data to the 
registry: 
Values can include but are not limited 
to: 
o Public and private healthcare 
providers (administering vaccines)  
o Public and private  healthcare 
providers-“ Other” (entering historical 
shot info) 
o Health plans – 3rd Party Provider or 
HMO 
o Public and private schools - 
administering shots and/or entering 
historical shot information 
o Other registries—by electronic 
interfaces or batches 
o WIC-entering historical information 
o Head Start centers and child care 
providers 
o Medicaid -billing batches 

Insurance is one type of submitter 
 
See also Primary/Secondary for Vaccination Event Submission 
 
HL7: see table NIP007 
CDC Core Data Set: N 
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 Name Description Remarks & Relationship to other standards (HL7)  1 
16.  Submitter Primary/Se

condary 
The “primary submitter” is the 
PROVIDER ORGANIZATION that 
submits a VACCINATION EVENT 
SUBMISSION and claims that it 
administered the VACCINATION 
EVENT. 
 
The “secondary submitter” is a 
SUBMITTER that submits a 
VACCINATION EVENT 
SUBMISSION and is not the 
PROVIDER ORGANIZATION that 
administered the VACCINATION 
EVENT.  
 

A secondary submitter data can be differentiated from the primary 
submitter if the administering provider name is included in the data 
for each vaccine dose. 
 
 
HL7: Sending Facility 00004) or NIP 001 Immunization Information 
source? 
CDC Core Data Set: N 
 
 

17.  Vaccination Encounter The visit data Several vaccination events can happen within one vaccination 
encounter. 

18.  Vaccination 
Encounter 

Date Date of the vaccination. 
The date that the patient received 
dose(s) of the vaccine(s) 

HL7: Date/time start of administration (0292/00345) or Date/time 
end of administration  (0292/00346) 
CDC Core Data Set: Y (Vaccination date) 

19.  Vaccination Event Administration of one Vaccine to a 
Patient. 
Several vaccination events can happen 
during one vaccination encounter. 

Example: a “needle stick”, a tablet 
 
The presence or absence of some of these items may inform the 
decision to determine the best immunization from a match.  

20.  Vaccination 
Event 

Site Anatomical site where immunization 
was administered. 

CDC Pink Book: Appendix D: Vaccine Administration Guidelines, 
page 5:Administering Vaccines- Dose, Route, Site, and Needle Size 
 
HL7: Administrative site (0163/00310) 
CDC Core Data Set: Y (Vaccine injection site) 

21.  Vaccination 
Event 

Route The method of administration. 
Includes: injection, intranasal or oral. 

HL7: Administrative Route (0162/00309) 
CDC Core Data Set: N 
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 Name Description Remarks & Relationship to other standards (HL7)  1 
22.  Vaccination 

Event 
Dosage The measurement of how much vaccine 

was administered. The measurement 
can be as a pediatric or adult dose and 
counted as 1, 2, 3, etc. or in actual 
centiliters (cc’s). 
 

HL7: Administered Amount (0292/00348), Administered Units 
(0292/00349) 
CDC Core Data Set: N 
 

23.  Vaccination 
Event 

Compromi
sed Dose 
(flag) 

A flag indicating that a dose of vaccine 
should not considered when evaluating 
the immunization history. 
 
Valid/Invalid indicator. 
 
Indicates that a dose administered to a 
patient is considered substandard and 
therefore not a valid dose. 

There are a number of reasons that a dose of vaccine is not 
considered when evaluating the immunization history. These include:  
 -immunization with product that has been compromised (too old, 
over-heated, or expired), 
-uncertain quantity of vaccine has been administered (e.g., the child 
jerked away during administration and some of the vaccine was 
spilled). 
 
Recording them in the registry is important for several reasons 
including: 
- maintaining accurate inventory; 
- noting lots used (in case of recall). 
- in some cases a repeat dose is given immediately.  
 
Deduplication algorithms should not identify these as duplicate 
records, but rather duplicate vaccines of which the 2nd dose is the 
valid (kept) dose. 
 
HL7: n/a 
CDC Core Data Set: N 
 

24.  Vaccination 
Event 

Vaccine 
Administr
ator 

The person who gave the vaccination 
(as opposed to the Provider 
Organization above) 

Example: Dr. Smith 
HL7: Administering Provider (0292/00352) 
CDC Core Data Set: n/a 
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 Name Description Remarks & Relationship to other standards (HL7)  1 
25.  Vaccination 

Event 
Adverse 
Reaction 

Used to indicate if an adverse event 
(AE) is associated with a vaccination 
event 
A vaccine adverse event can include 
any adverse reaction that the patient 
experiences after receiving a dose of 
vaccine. 

See http://www.vaers.hhs.gov/reportable.htm 
 
HL7: n/a 
CDC Core Data Set: N 
 

26.  Vaccination 
Event 

Repeated 
Vaccinatio
n (flag) 

A flag indicating that a dose of vaccine 
has been administered as a remedy to a 
compromised dose (see above) 

HL7: n/a 
CDC Core Data Set: N 

27.  Vaccination 
Event 

Doses 
Number 
(in series) 

 HL7: n/a 
CDC Core Data Set: Y (Vaccine dose number) 

28.  Vaccination Event 
Submission 

A report regarding the vaccination 
event 
 

A submission could be sent twice (or more) - once by provider 
organization and once by other source 

29.  Vaccination 
Event 
Submission 

Date 
Loaded 

The date that the vaccine event data 
were loaded into the registry (usually 
from a batch file). This is the 
completion of the data submission. 

This data may not be visible to the user from the GUI (graphic user 
interface) and therefore may not be available. 
Also, this date should not be confused with the vaccine event date. 
This is not necessarily the date that the report was sent. 
This is not necessarily the date the report was received. 
 
HL7: n/a; Internal variable used to monitor when data is ready to 
take action. 
CDC Core Data Set: N 
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 Name Description Remarks & Relationship to other standards (HL7)  1 
30.  Vaccination 

Event 
Submission 

Record 
Source 
Type 

Values: Administered or Historical. 
“Administered” means that submitter 
attests that (s)he gave this shot 
(administered the vaccination event). 
All other cases are considered to be 
“Historical”.  
 

 “Historical”  is another provider’s data. "Historical" – can come 
only from Secondary submitter; also, "Transcribed" (see below) can 
come only from Secondary submitter. 
"Administered" can come only from Primary submitter. 
 
Possible situation: more than one submitter claims the shot. 
 
HL7: NIP 001 Immunization Information source? or 
Source of comment (0105/ 00097) ? 
CDC Core Data Set: N 

31.  Vaccination 
Event 
Submission 

Document
ation Type 

Values: 
o Billing/Claim 
o Clinical 
o Transcribed 
Transcribed describes information 
received from the "secondary 
submitter", e.g., second hand 
information.  
 

Example: one doctor called to another doctor for the information.  
 
HL7: n/a 
CDC Core Data Set: N 

32.  Vaccination 
Event 
Submission 

Accepted/
Rejected 
(the 
result) 

An accepted vaccine event submission 
means that the data conformed to the 
data guidelines and was or will be 
uploaded into the registry. 
A rejected vaccine event submission 
means that the vaccine event data did 
not conform to the data submission 
guidelines of the registry and was or 
would not be uploaded into the registry.

HL7: n/a 
CDC Core Data Set: N 
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 Name Description Remarks & Relationship to other standards (HL7)  1 
33.  Vaccination 

Event 
Submission 

Method This has nothing to do with the 
information content, it is strictly how 
the information was submitted (the 
medium). 
Values 
o Electronic Interface (HL7 or other) 
o Registry Specific User Interface 

User interface is an opportunity to seek human evaluation and 
decision. 
 
Some registries may use this information to direct them how  to 
evaluate duplicates. They may trust data via the user interface more 
than electronic or batch data. User interface, although not entirely 
error-free, is an opportunity for human evaluation and decision. 
 
HL7: n/a 
CDC Core Data Set: N 

34.  Vaccine A vaccine is a product that produces an 
immune response in a patient. 
 
The product that is given; 
the VACCINE that was administered at 
the vaccination event 

Vaccines can be identified generically or by brand name (or both) in 
a registry. 
Some registries identify equivalent vaccines 
Issue:  Antiviral (?) 
 
Example: The specific package in the refrigerator  
 
Absence / presence of vaccine data items is a criterion when 
evaluating which record is best. 
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 Name Description Remarks & Relationship to other standards (HL7)  1 
35.  Vaccine Family/ 

Group 
Name 

The ACIP Immunization Schedule 
describes several categories, which in 
general correspond to individual 
antigens, and sets forth, for each one, 
the number of immunization doses that 
will be required to produce complete 
immunity, based on immunological 
research and clinical trials. These 
categories will be referred to as 
immunization series 
(Families/Groups). 
http://www.cdc.gov/nip/registry/st_terr/
tech/peg/prog_eval_guide.pdf 
 
The Vaccine Family/Group Name is a 
broad category of vaccines that are 
related by vaccine type. There is not 
necessarily a one-to-one relationship 
between Family/Group Name and 
Type. 
There may be multiple family/group 
names for one vaccine. 
 

ACIP classification of the Vaccine Family/Group Name should be 
followed as the standard.  It may be extended as necessary 
Example: HIB, HepB, IPV 
Examples are: 
The DTP family can include: DT, DTaP, Tdap, Td, Td. 
 
Although immunization series (Family/Group) in the ACIP Schedule 
generally corresponds to single antigens, this is not always so: DTP 
(diphtheria-tetanus-pertussis) and MMR (measles-mumps-rubella) 
are regarded as series (Family/Group), even though they each refer to 
multiple antigens. It would be more to the point to say that 
immunization series (Family/Group) correspond to vaccines, rather 
than antigens, since both DTP and MMR are vaccine products. 
http://www.cdc.gov/nip/registry/st_terr/tech/peg/prog_eval_guide.pd
f 
 
Crucial in the first step of finding pairs to consider. 
 
Family/Group name usually derived from other information, e.g. 
trade name, CVX code, etc. 
 
HL7: n/a 
CDC Core Data Set: n/a 
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 Name Description Remarks & Relationship to other standards (HL7)  1 
36.  Vaccine Type A numerical code designating vaccine 

administered. Codes can indicate 
antigens, route of administration, dose 
schedule and age formulation. 
 
The vaccine type is the specific type of 
vaccine(s) given during the vaccine 
event. 

Examples: HIB-HBOC, HIB-HepB 
 
This should map to CVX. There is normally one CVX Code per one 
vaccine type. There are vaccine types that do not have a CVX code. 
 
The vaccine type can include single types of vaccines as well as 
combination vaccines, e.g., IPV, or IPV, DTaP, HepB B. 
Also  the vaccine type data may indicate a generic or specific type of 
vaccine: e.g. pneumo or PCV7 or PPV23 
 
HL7: Administered Code (0292/00347) – this is CVX code 
CDC Core Data Set: Y (Vaccine type) 

37.  Vaccine Lot 
Number  

The lot number is the number assigned 
by the manufacturer for a specific batch 
of vaccine developed and distributed. 
 
This is the tracking number of the 
administered vaccine. 

HL7: Substance Lot Number (0292/01129) 
CDC Core Data Set: Y (Vaccine lot number) 

38.  Vaccine Lot 
Number 
Expiration 
Date 

Manufacturers are required to assign a 
lot number expiration date to each 
batch of vaccine. 

Note: This is important to some registries to provide reasons why a 
record was not loaded (not all registries have business rules 
associated with this) 
 
HL7: Substance Expiration Date (0292/01130) 
CDC Core Data Set: Vaccine expiration date 



Vaccination Level Deduplication in Immunization Information Systems 

                                                                                                                                                                                             Page 95 of 102 
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39.  Vaccine CVX 

Code 
The typical representation of the 
vaccine type reflected as a CVX code. 
 
There is generally one CVX code per 
one vaccine type which may include 
one or more vaccines. 

Example:  47 – HIB-HBOC 
 
CDC assigns specific CVX codes to each vaccine or combination of 
vaccines. Note: there are CVX codes for vaccines that do not exist. 
Those codes are considered placeholders. There have been issues in 
the past where some have been reassigned but generally this is not 
supposed to happen 
 
There are vaccine types that do not have a CVX code. 
 
It was intended that a CVX code would be paired with the code for 
Manufacturer (s)  (code = MVX) and this pair would indicate a 
specific vaccine, e.g. brand name. 
 
HL7: Administered Code (0292/00347) 
CDC Core Data Set: Y (Vaccine type) 

40.  Vaccine Trade 
Name 

The Trade Name is the name under 
which the manufacturer copyrights the 
vaccine(s). Trade name is synonymous 
with the Brand name. 
 
A trade name usually assigned by 
manufacturer to identify vaccine type. 

Example: ACTHIB, Comvax 
 
CDC Pink Book, Appendix B, U.S. Vaccines 
http://www.cdc.gov/nip/publications/pink/appendices/B/us-
vaccines.pdf 
 
If Trade Name is not actively collected by a particular IIS, it can be 
derived from other variables, e.g., Vaccine Type and Manufacturer 
Name. 
 
HL7: n/a 
CDC Core Data Set: N 
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41.  Vaccine Manufactu

rer 
Organization that manufactured a 
vaccine. 
 
The manufacturer refers to the 
company that develops and distributes 
vaccine(s). There may be several 
manufacturers of a particular vaccine 
family/group and/or vaccine type. 

CDC assigns an MVX code to specific vaccine manufacturers. 
Issue:  The manufacturer can change over time when a brand is sold 
to a different manufacturer. 
 
It was intended that a MVX code would be paired with the code for 
vaccine (code = CVX) and this pair would indicate a specific 
vaccine, e.g. brand name. 
 
HL7: Substance manufacturer name (0227/01131) 
CDC Core Data Set: Y (Vaccine Manufacturer) 
 
HL7: n/a 
CDC Core Data Set: N 
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Appendix B: Merging Data From Duplicate Records  
 
Issue in brief 
On one hand, clinical records in many states can not be changed by anybody but the owner; on 
the other hand, records have to be changed to aggregate multiple pieces of information (adverse 
events, administrative data, lot numbers from inventory sources etc) from duplicate records and 
other sources. That controversial requirements lead to a strategy of having two primary sources 
of information for each vaccination event as a way to satisfy both sides of these requirements. 
 
Background 
Currently most of the registries (except Michigan) do not routinely merge information from the 
duplicate records; rather they select the best record among duplicates to represent a vaccination 
event. Because of restrictions on changing clinical records (only owners can do that) the 
additional information about a vaccination event, available from other duplicate records and 
other sources, is not used to enhance the selected best record, to make it more complete.  
 
While such an approach serves relatively well to address individual clinical functions of an IIS, it 
does not provide the best basis for maintaining the most complete record of the vaccination event 
and performing various functions of the IIS. From a public health perspective, a registry has to 
aggregate all available information about a vaccination event into the consolidated record. For 
example, it should combine the information from provider who administered the shot (in most 
cases this is the best clinical record) with information from other duplicate records and other 
sources—such information as lot number, vaccine trade name, or vaccination adverse reactions. 
 
A possible approach would be for a registry to maintain two records (or views) for each 
vaccination event - first, the selected best record for clinical purposes, and second, the merged 
best record for public health and clinical purposes. This consolidated or composite immunization 
record could provide specific clinical information needs, such as being able to associate a lot 
number in a recall effort with an individual.   
 
Example 
Let’s say that we have two duplicate records - record A and record B (see Figure B-1) - that 
describe the same vaccination event. Assume that both records are from trusted sources and 
contain good data. Record A contains data items x (vx type) and y (vx trade name); record B 
contains data items x (vx type) and z (vx lot #). We can present these duplicate records in a form 
A[x,y] and B[x,z]; obviously, this is a simplified example and real records have more than just 
two variables. What record should represent a vaccination event in this case? 
 
The first possible approach would be to select the best record to represent a vaccination event; 
the second possible approach would be to create a new consolidated record C that aggregates all 
available information from record A[x,y] and record B[x,z]. The Pro and Con descriptions for 
each approach are presented below. A reasonable combination of both approaches would be to 
have one best record - record A[x,y] for clinical purposes, and second record - record C[x,y,z] - 
for public health and clinical purposes. 
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Figure B-1. Illustration / example for the consolidation/composite record issue 
 
Possible choices are to either merge information or select the best record  
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Example - Best record approach 
The approach of selecting the best record to represent a vaccination event is illustrated with 
Figure B-2 and Table B-1.  Let’s say that record A[x,y] is selected as a best record. No 
information from the record B[x,z] is used; specifically we are not using available data item z 
(vx lot #) from the record B in representation of the vaccination event. But such an approach 
satisfies the restriction that clinical records can not be changed by the IIS. 
 
Table B-1. Pros and cons for the best record approach 
 

Pros Cons 
Saved ‘original’ information from provider 
and that’s why contains high validity data. 
 

Lead to loss of additional information about 
important Immunization Vaccine Identifiers 
(e.g. lot #). 
 

Satisfies conditions of clinical records 
requirements. 
 

Lose opportunity to create maximal knowledge 
about the vaccine (encounter) from all sources, 
such as vaccine adverse events. 

Provides cost benefits (no additional resources 
for manual review and merging). 
 

Limit growth by restricting the linkage of other 
information to the event. 
 

Good for clinical, legal and audit reasons. 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure B-2. Best record approach - for clinical purposes 
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Example - Consolidated record approach 
The approach of creating a new consolidated record C that aggregates all available information 
from record A[x,y] and record B[x,z] is illustrated with Figure B-3 and Table B-2. Resulting 
record C will contain all available to us data items x, y, and z - C[x,y,z]. Such an approach 
satisfies requirements for public health records to present aggregated information from all 
available sources. 
 
Table B-2.  Pros and cons for consolidated record approach 
 

Pros Cons 
Contains combined information from different 
sources and provides more complete data about 
vaccination event. 

More resources consumed to ensure quality is 
maintained or improved. 
 

Supports better analysis with more complete 
data. 
 

Business rules become more complex for 
consolidated record. 

Increases likelihood for a unique match (more 
additional information provided). 
 

Increases risk of errors occurring in data 
processing. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure B-3. Consolidated record approach - for public health purposes 
and clinical purposes. 
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Can consolidation of information for a vaccination event be justified? 
Some subject matter experts feel that the creation of a consolidated record is unwarranted for two 
reasons: a) simplicity would be lost;  b) not sure that it would really benefit public health 
functions in a significant way (in other words, that the additional information that consolidated 
record has compare to the best record would make that much of a difference). Following data 
sample from the Minnesota IIS provides some quantitative view on this issue: 
 
DTaP Analysis 
85 possibly duplicate randomly selected DTaP vaccinations (denominator); 
38 needed manual review (various reasons, no useful information to add); 
39 had nothing of value in terms of additional information; 
8 had good additional information (2 had historical versus administered indicators, 2 had lot 
numbers the other didn't have, and 4 had trade names). 
8/85 had useful information (so that is 9.4%). 
 
HepB Analysis 
An examination of possible duplicate HepB's given from 1/1/06-8/1/06 was conducted.  A total 
of 62,785 shots given, there were 138 sets to analyze (sets usually meaning 2 shots but in some 
cases there were 3). This analysis shows so far 20.2% from this HepB analysis would have 
benefited from a merge. 
 
Provider same/diff: 
40 sets had different providers 
98 sets were from the same providers 
 
Admin/Hist: 
23 sets were administered 
90 were historical 
25 were a mix of both 
 
Batch loads/Direct Data entry: 
17 sets were from direct data entry 
97 were from batch loads 
13 were a mix of both 
 
Vaccine Type: 
112 sets had same vaccine type 
26 had different vaccine type 
 
Trade Name: 
90 sets had no trade names 
27 had trade names that matched 
1 had a trade name that was different 
20 had trade names that would be additional info 
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Lot numbers: 
86 sets had no lot number 
2 were obvious typos 
15 had lot numbers the same 
7 had different lot numbers (These 7 were also from the same 
provider.) 
 
Recommendations 
Because there are a variety of processes involved in IIS (e.g. clinical, public health, legal), it is 
important to recognize that additions and deletions to vaccination records affect stakeholders 
differently.  For example, a clinician may not want one of their vaccination records deleted or 
merged with an entry provided by another source, even if it is a duplicate, because they have a 
vested interest in vaccinations administered in their offices.  A public health agency, though, 
may prefer that duplicate vaccinations be deleted or merged with other records as appropriate, 
because their main interests are the vaccination levels of the entire community.   Furthermore, 
there may be legal issues involved in states regarding deleting or merging records.  Thus, to 
ensure that the needs of these multiple stakeholders are met, workgroup recommends the 
following regarding duplicate vaccinations in the IIS: 
  

Allow all vaccination entries into the IIS database.  Within the entire IIS create 2 screens 
for viewing the following: 
 

View 1— vaccines administered view.  Includes all vaccines given at a particular 
provider’s office and allows viewing and editing of these vaccines by appropriate office 
personnel.  An electronic version of the immunizations should be displayed in a patient’s 
medical chart. 

View  2 – composite view.  Includes all vaccine entries from all sources and 
allows their viewing by appropriate health officials.  Vaccines are deduplicated and under 
quality assurance.  Data that populate this view are used in forecasting algorithms, 
analysis reports and are printed on official records.  

 
The creation and adoption of the consolidated record may require some significant retooling of 
current operations and technical capacity of the registry, but ultimately the creation of a 
consolidation record at the vaccination level is the only way to ensure that the immunization 
event is documented most comprehensively into a single, accurate immunization record. 
Therefore adopting the strategy to create a consolidated record will more precisely address the 
intent of the NVAC functional standard #12, which as stated is to promote accuracy and 
completeness of registry data by using a data quality protocol to combine all available 
information into a single, accurate immunization record. 

 


