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1.  Abstract  

Purpose:  To  assess  the  impact  of  immunization  information  system  (IIS)  to  electronic  health  

record  (EHR) vaccine  information  exchange  on  under- and over-immunization  and  

immunization  record  completeness.  

Scope:  Children  receiving  care  from  multiple  sources can  have  scattered  records,  placing  

them  at  risk  for  under- and over-immunization, and incomplete  records. Importing  data from  

IIS into EHRs, a likely meaningful use Stage 3 objective, may help address these problems.  

Methods:  New  York  City's  IIS  allows  providers  to query  electronically  for  patients'  records  

bringing  them  directly  into  EHRs.  Five  community  clinics serving  a  low-income  population  

piloted this  exchange. We  retrospectively  compared  under- and over-immunization  for  

sentinel  age groups  (19–35 month-olds,  7–10 year-olds,  13–17 year-olds)  with  visits  in  a  6-

month  period  pre-implementation  of  the exchange  (2009;n=6,452) vs.  post-implementation  

(2010;n=6,124).  We  also  compared  immunization  record  completeness  when  IIS  data was  

added to EHR  data  for  8,548  children  with  a 2012–13  visit.  

Results:   Up-to-date status  increased  from  the  pre- to post-implementation  overall  and  for  

each age group(p<0.05); over-immunization  decreased  for  all  age  groups combined(p<0.01).  

For  children  seen  in  2012-13, immunization  record  completeness increased  when  IIS  data  

were  added(p<0.001).  

Conclusions:   Importing IIS data into an EHR improved under- and  over-immunization, and  

immunization  record  completeness.  

Key  Words:  Immunization, vaccine,  immunization  information  system,  electronic  health  record,  

data exchange  
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2.  Purpose  

AIM  1:  To  assess the  impact  of  immunization  exchange  from  a  regional  IIS  to  a  local  EHR o n  

under- and over-immunization  of  low-income,  urban  children  and  adolescents.  

Hypothesis  1: Lower  rates  of  under-immunization  will be  observed  when  immunization  

information  is  exchanged  from  a  regional IIS  to  a  local EHR  

Hypothesis  2:  Lower  rates  of  over-immunization  will be  observed  when  immunization  

information  is  exchanged  from  a  regional IIS  to  a  local EHR.  

AIM  2:  To  assess  the  impact  of  immunization  exchange  from  a  regional  IIS  to  a  local  EHR  

system  on  completeness of  documentation  of  immunization  status  in  the  EHR.  

Hypothesis: More complete documentation of immunization coverage will be observed when  

immunization  information  is  exchanged  between  a  regional IIS  and  a  local EHR.  

3. Scope:  

Immunization is one of the most effective public health interventions,1 yet despite 

improvements in childhood immunization coverage over the past 40 years, the most recent 

National Immunization Survey reports that only 71.9% of young children have completed their 

primary immunization series.2 This percentage falls short of the Healthy People 2010 and 2020 

goals of 80% coverage.3,4 Coverage for the more recently introduced adolescent immunization 

recommendations also needs improvement, especially for the human papilloma virus (HPV) 

vaccine. For example, only 57.3% of adolescent females and 34.6% of adolescent males have 

received at least one dose of the 3-dose series; only 37.6% of adolescent females and 13.9% of 

adolescent males have received the whole series.5 The resurgence of vaccine-preventable 

diseases therefore poses a serious threat to public health.6-8 

Nearly one-quarter of children in the United States visit more than one immunization 

provider in their first three years of life, leading to fragmented and incomplete immunization 
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records 9-12 Low-income and minority children are especially susceptible to immunization record 

fragmentation as they are more likely to receive care from multiple clinics and providers.9,10,12 

Incomplete records can result in under- and over-immunization.9,10,13 It may also affect 

completeness of documentation on an organizational level, which may have a negative impact 

on the reporting of immunization-related quality measures.14 

This proposal evaluated the impact of implementing the proposed federal meaningful 

use (MU) Stage 3 objectives related to receiving immunization information from an immunization 

information system (IIS). 

Linking Immunization Information Systems (IIS) and Electronic Health Records (EHR) 

An Immunization Information System (IIS), also known as an immunization registry, is a 

population-based system that collects and centralizes immunization data for children and 

adolescents from immunization providers at a regional or state level, integrating immunization 

administration for any given child across all the sources where they may receive immunizations. 

All 50 states, five cities, and the District of Columbia operated an IIS. Approximately 86% of all 

U.S. children younger than age six had immunizations recorded in an IIS.15 

The use of electronic health records (EHR) is growing, at least partially as a result of the 

meaningful use incentives provided through the Health Information Technology for Economic 

and Clinical Health (HITECH) Act. According to the 2011 Physician Workflow study, 54% of 

physicians had adopted an EHR system, with 76% reporting that their system met the initial 

federal MU criteria.16 The number of adopters among primary care providers was slightly higher 

at 58%. In the 2012 National Ambulatory Medical Care Survey (NAMCS), 72% of office-based 

physicians reported having adopted an EHR system.17 

Reporting to an IIS was included in the first two stages of the EHR MU incentive 

program.18 Stage 1 of MU included testing and—if successful—establishing a connection from 

the EHR to an IIS. Stage 2 of MU required “ongoing submission” of production immunization 

data (as opposed to test data) to an IIS. 

Providing IIS Information Directly to Health Care Providers at Point of Care 

There are benefits to central reporting of vaccine administrations to an IIS, as is required 

in Stage 2 of MU,18 however IIS systems are not be being utilized to their full potential. Frontline 

care providers are most likely to benefit from an IIS when it provides them with up-to-date 

immunization information at point of patient care through a bidirectional exchange of 
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immunization information. The exchange of immunization information from an IIS to the EHR is 

being considered for inclusion in Stage 3 of MU.18 

Currently, a clinician wishing to access information in an IIS must log in to an external 

website, an impractical option for busy clinicians who do not have time to look outside their 

EHR.19 Instead, they rely on the immunization information contained in the EHR, which, for the 

most part, only includes immunizations administered at that site or within that particular 

healthcare system. Immunizations provided outside the system are only added to the EHR if the 

patient or parent provides a paper copy of the record to the clinic staff, and someone takes the 

extra time to transcribe the information, which may not happen in the busy clinical setting.20 

Therefore, healthcare providers often do not have access to a patient’s full immunization 

information when they providing care. 

Providing immunization information from an IIS to clinicians directly at point of care 

within their local EHR system may address challenges of over-immunization, under-

immunization and poor documentation of true immunization status. First, making immunization 

decisions without complete data can lead to over-immunization.10,13 Healthcare providers do not 

want to miss opportunities to immunize, and the CDC recommends to not postpone 

immunizations if records cannot be found.21 Evidence suggests that between 10% and 20% of 

young children received an unnecessary extra immunization.10,13 Lack of bidirectional exchange 

of immunization information with EHRs can also lead to under-immunization, if a clinician opts to 

wait for a family to return with a parent-held paper immunization record rather than provide a 

needed immunization. Finally, using EHR data only can underestimate immunization rates on 

an organizational level since children may seem to be under-immunized when in reality the 

missing immunization is documented in the IIS. 

4 Methods 

This study was conducted at five community health clinics in New York City. These sites 

serve a predominately Latino, low-income population. 

The New York Citywide Immunization Registry (CIR) is a population-based registry, 

developed in 1997, that includes 62 million immunizations given to 4.8 million individuals. New 

York City Public Health Law requires documentation for all immunizations administered to 

children under 19 years-old be submitted to CIR.22 Approximately 94% of facilities that 

vaccinate children report regularly.23 Starting in 2009, CIR began providing secure web services 

allowing immunization data to be queried. The use of these web services allowed EHR systems 
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to communicate outside of an organization’s firewall to retrieve immunization information for its 

patients from CIR. The web service used standards-based protocols, such as SOAP for 

message transport and HL7 for message exchange. 

Also in 2009, the study sites began collaborating with the CIR to begin testing the new 

web service. A healthcare provider could click a “synchronize” button, which accessed the CIR 

web service. Immunization information was then downloaded from CIR into the sites 

immunization registry, which is linked to the EHR. The imported data were processed using a 

de-duplication script. 

Study Design and Population 

In a retrospective study, we assessed the impact of IIS-to-EHR immunization information 

exchange using two sets of analyses: (1) comparison of coverage and over-immunization in a 

period pre- and post-implementation of the immunization information exchange and (2) 

examination of the impact of exchange on documentation of immunization series completion 

(i.e., up-to-date status) when data from the IIS was added to EHR data. We focused on sentinel 

age groups: 19-35 months, 7-10 years, and 13-17 years reflecting the completion of the primary 

immunization series, childhood boosters needed for school entry, and adolescent 

immunizations. Children were identified through the billing/registration system. 

In this aim, we assessed under-immunization through an assessment of immunization 

coverage in children with a visit in a 6-month period prior to implementation of the exchange of 

immunization information from the IIS to our EHR system vs. the same 6-month period post-

implementation. Analysis regarding under-immunization included the entire study population. 

Analysis regarding over-immunization was limited to those who had an immunization that was 

documented in the IIS but not in the local EHR but would have contributed to their being up-to-

date on their immunizations. 

The outcome variable related to under-immunization was up-to-date immunization 

coverage with age appropriate immunizations as recommended by the CDC’s Advisory 

Committee on Immunization Practices (ACIP). For children in the 19-35 and 7-10 year old age 

groups, this was based on the 4:3:1:3:3:1 series which includes diphtheria, tetanus, and 

pertussis (DTaP), polio (IPV), measles-mumps-rubella (MMR), Haemophilus influenza type b 

6



           

    

       

         

  

         

         

   

 

 

 

                 

         

AIM 2: To assess the impact of immunization exchange from a regional IIS to a local EHR 

system on completeness of documentation of immunization status in the EHR. 

  
        

           

            

               

     

         

           

      

               

           

 

 

 

            

            

         

           

        

          

          

(Hib), hepatitis B, and varicella (chickenpox) vaccines. For adolescents in the 13-17 year old 

age group, this was based on receipt of the tetanus, diphtheria, and pertussis (Tdap), 

meningococcal and human papillomavirus (HPV) vaccines. Over-immunization was defined as 

ever receiving a dose in excess of recommendations by the CDC for an age group as 

delineated above. 

Test of two proportions were used assess the proportion of under-immunized and over-

immunized children in the pre-implementation vs. post-implementation groups, overall and 

stratified by age. 

In this aim, we assessed the impact of combining immunization records on 

completeness of documentation of immunization status in children with visits in a recent period 

post-implementation of the web service by comparing immunization status, with and without 

inclusion of IIS information. All children in the sentinel age groups with a visit to the sites 

between March 1, 2012 and February 28, 2013 were included. 

The main outcome variable was completeness of documentation of up-to-date vaccine 

coverage with age appropriate immunization status as recommended by the Center for Disease 

Control and Prevention (CDC) as above. 

Differences in immunization coverage with and without the addition of the IIS data were 

compared using a binomial test against a null rate of 10%. 

5. Results 

There were a total of 6,452 children seen in the pre-implementation and 6,214 in the post-

implementation period, with no differences in baseline demographic data in terms of age, 

gender, language or insurance. Most were publicly insured and from Spanish-speaking families. 

The proportion of children who were up-to-date who were seen in the pre- to post-

implementation increased for the overall sample (79.1% to 85.0%) and for each age group 

(p<0.05). The proportion of ever over-immunized children decreased from the pre- to post-

implementation period for the overall group (p<0.01). For children seen in 2012-13, 

7



          

     

       

        

        

           

         

         

                

    

            

      

          

           

 

  

          

   

 

 

              

          

 

 

 

          

          

        

 

   

          

 

 

 

immunization record completeness increased when IIS data were added for the overall 

sample (67.8% to 83.6%) and for each age group (p<0.001). 

This study demonstrated the impact of immunization data exchange between an IIS and 

an EHR on immunization coverage, over-immunization and increased completeness of vaccine 

records for low-income, urban children and adolescents. It provides important evidence in 

support of the Stage 3 Meaningful Use requirements related to the exchange of immunization 

information from an IIS to an EHR system.18 

This study had limitations. First, immunization records could have been incomplete. 

Second, over-immunization was only assessed in children who were felt to be most at risk for 

over-immunization because they had an immunization in the IIS that was not in the local EHR. It 

also measured if the child was ever over-immunized. Finally, the study took place in a single 

medical system and results may not be generalizable. 

However, information gained from this study could be used to help identify the potential 

impact of including this meaningful use objective for primary care ambulatory offices. 

AHRQ priority populations 

This study took place in five urban, academically-affiliated community clinics that serve a 

primarily low-income, Latino population. 

6. Publications 

Stockwell MS, Natarajan K, Ramakrishnan R, Holleran S, Forney K, Aponte A, Vawdrey D. 

DEVISE: Data Exchange of Vaccine Information between an IIS and EHR (manuscript is in 

preparation) 

Presentations 

1. Stockwell MS, Natarajan K, Holleran S, Ramakrishnan R, Vawdrey D. DEVISE: Data 

Exchange of Vaccine Information between an IIS and EHR. Platform presentation 2014 

Pediatric Academic Societies Annual Meeting (Vancouver, BC) 

2. Data Exchange of Vaccine Information between an Immunization Information System and 

Electronic Health Record. Health Partners Research Institute Presentation, 2014 Minneapolis, 

MN 
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