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Season



Learning Objective

• Recognize the public health implications of 
HL7 interoperability

• Illustrate how HL7 interoperability by retail 
pharmacies can impact influenza 
vaccination surveillance and outreach



Background

• High volumes of influenza doses are 
administered during flu season 

• Retail pharmacies administer substantial 
numbers of influenza doses

• Ongoing monitoring of flu vaccination 
coverage requires timely, accurate, and 
complete reporting to IIS



Background

• It is generally believed that HL7 
messaging between EHRs and IIS will 
improve data quality

• HL7 messaging potential benefits:
– real time reporting – faster?
– automatic reporting – more complete?
– linked to EHR – more accurate?



Objective

• Assess the data quality of influenza 
vaccination records following HL7 
implementation by retail pharmacies



Assessed doses for 
influenza 
vaccinations 
administered by all 
Walgreens 
Pharmacy sites in 
Michigan (n = 229)



Included doses 
submitted by any 
method, including 
keyboard, 
electronic batch 
transfer, and HL7



Methods

• Compared flu vaccine doses reported 
during flu seasons:
– pre-HL7
– post-HL7

• Evaluated doses in terms of:
– timeliness of record submission
– total volume of doses reported
– total number of duplicate doses



Duplicate Doses

• Doses were classified as duplicates if these 
fields were the same:
– person
– date of administration
– vaccine (CVX) code
– manufacturer code 
– VFC code 
– lot number
– dose volume
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Results



Overall Reporting Volume

Nov. 2012 – Feb. 2013
• 85,357 flu doses 
administered

• 95,792 flu doses 
transferred to MCIR

• All records transferred 
from electronic files

• Median reporting time: 
4 days

Nov. 2013 – Feb. 2014
• 71,379 flu doses 

administered 
• 73,510 flu doses 

transferred to MCIR 
• All records transferred 

using HL7
• Median reporting time:     

1 day



Duplicate Doses

Nov. 2012 – Feb. 2013
• 9,540 duplicates 

reported (10%)
• 2,826 duplicates with 

doses in MCIR (3%)

Nov. 2013 – Feb. 2014
• 119 duplicates 

reported (0.2%)
• 130 duplicates with 

doses in MCIR (0.2%)



0% 1%

83%

15%

1%0%

82%

1%

17%

0%
0%

20%

40%

60%

80%

100%

<1 Day 1-2 Days 3-6 Days 7-29 Days >30 Days

To
ta

l D
os

es
 (%

)

Days Elapsed Since Administration

Timeliness of Flu Dose Reporting ≥ 18 Years
Walgreens Pharmacy

November-February

2012-13 Flu Season 2013-14 Flu Season



0

5,000

10,000

15,000

20,000

25,000

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25

# 
of

 D
os

e 
R

ec
or

ds
 S

ub
m

itt
ed

# of Weeks since 09/1/12

Total Volume of Flu Dose Records Submitted
Walgreens

Season 09/1/12-2/28/13

Daily Average EXT Volume HL7 Volume Key Volume

Before HL7



0

5,000

10,000

15,000

20,000

25,000

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25

# 
of

 D
os

e 
R

ec
or

ds
 S

ub
m

itt
ed

# of Weeks since 09/1/13

Total Volume of Flu Dose Records Submitted
Walgreens

Season 09/1/13-2/28/14

Daily Average EXT Volume HL7 Volume Key Volume

After HL7



0

2,000

4,000

6,000

8,000

10,000

12,000

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25# 
of

 D
up

 D
os

e 
R

ec
or

ds
 S

ub
m

itt
ed

# of Weeks Since 09/1/12

# of Duplicated Flu Dose Records Submitted
Walgreens 

Season 09/1/12-2/28/13

Daily Average # of Dup Dose by EXT # of Dup Dose by HL7 # of Dup Dose by Key

Before HL7



0

2,000

4,000

6,000

8,000

10,000

12,000

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25# 
of

 D
up

 D
os

e 
R

ec
or

ds
 S

ub
m

itt
ed

# of Weeks Since 09/1/13

# of Duplicated Flu Dose Records Submitted
Walgreens 

Season 09/1/13-2/28/14

Daily Average # of Dup Dose by EXT # of Dup Dose by HL7 # of Dup Dose by Key

After HL7



Conclusions

• Flu vaccination administered at a large retail 
pharmacy chain: 
– Records were reported to MCIR more 

promptly post-HL7
– Proportion of duplicate records decreased

• HL7 messaging may enable improved flu 
vaccination surveillance using IIS





Implications

• Substantial time lags in dose recorded can 
occur during pandemic flu events: 
– large numbers of doses administered
– intense periods of administration
– administration in non-traditional settings

• Real time HL7 reporting by high volume 
influenza vaccine providers can improve 
accuracy of IIS data for surveillance





Reminder / Recall Implications

• A fundamental truth of reminder / recall:
• Undeliverable notices cannot help improve 

flu vaccination rates 
• Expensive:

– mailing / postage
– follow-up for undeliverable notices 

• HL7 reporting enables timely updates of 
address information



Reminder / Recall Implications

• Pharmacies provide an avenue for adults’ 
addresses to be regularly updated

• Delays in data entry lead to unnecessary 
recall notifications
– trains people to ignore notices
– accurate IIS data focuses recall on those 

who need it



Next Steps

• Continued onboarding of large retail 
pharmacy chains: 
– Walgreens
– CVS
– Meijer
– Target
– Walmart
– RiteAid
– Kroger



Next Steps

• Broaden evaluation of data quality pre- / 
post-HL7:
– timeliness of record submission
– total volume of doses reported
– total number of duplicate doses

• Evaluate address updates
• Assess impacts during 2015-16 flu season
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