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Immunizations

Second Only to Clean Water!

Disease

Diphtheria

H.influenzae(invasive, <5 years of age)

Hepatitis A
Hepatitis B (acute)
Measles

Mumps

Pertussis

Pneumococcal disease (invasive, <5 years of

age)

Polio (paralytic)

Rubella

Congenital Rubella Syndrome
Smallpox

Tetanus

Varicella

*CDC. JAMA, November 14, 2007; 298(18):2155i 63

ACDC. MMWR, January 8, 2010; 58(51,52):1458i 68

¥2008 estimates, S. pneumoniae estimates from Active Bacterial Core
Surveillance

8 25 type b and 218 unknown

PreVaccine Era
Estimated Annual
Morbidity*

21,053
20,000
117,333
66,232
530,217
162,344
200,752
16,069

16,316
47,745
152
29,005
580
4,085,120

Most Recent
Estimate&of
U.S. Cases

M
2438
11,049
11,269

61

982
13,506
4,167

M
M

M

M

147
449,363

Percent
decrease

100%
99%
91%
83%

>909%
99%
93%
74%

100%
>99%
99%
100%
98%
89%
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Immunizations
Second Only to Clean Water!

Reported Cases of Vaccines Preventable Diseases,
United States, 1950-2010
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So How Are We Doing?

100.00%
Healthy People 2020 Goal 80%

80.00%

60.00% 68.50%

40.00%

20.00%

0.00%

2011 National rates* for 19-35 month olds

*Routinely recommended vaccines: O4 doses of D
dosesof measles<c ont ai ning vaccine, full sHepBj e®1 od o #le bo

vaccine, O4 doses of PCV
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Wh a & the Problem?!

Barriers to optimal immunization delivery

Financial

Access to care issues

Lack of awareness

Infrastructure and regulatory issues

Complexity and expansion of vaccination schedule
A # of vaccines more than doubled in past 25 years

A By18 months of age U.S. children recommended to receive
vaccines against 14 different diseases, requiring up to 26
different vaccine doses

Vaccine hesitancy
A Misinformation
A Safety concerns
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Background
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U Reminder/recall (R/R): postcards, letters or telephone calls to
Inform patients they are due or overdue for immunizations

U Can be automated using Immunization Information System (I1S)

U R/R conducted in practice settings shown effective in increasing
rates but only 16% of physicians nationally are conducting

U Population-based R/R if conducted centrally by public health
departments could offer advantages of:

U Reducing burden of conducting R/R by practices
0 Reaching children without usual source of primary care
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Objectives

To compare the effectiveness and cost-
effectiveness of conducting R/R using two
methodologies:

1. Population-based R/R: conducted centrally by the
State Health Department using the Colorado
Immunization Information System (CIIS)

2. Practice-based R/R: conducted at the level of the
primary care practice using CIIS



®
e ACCORDS

X ADULT AND CHILD CONSORTIUM FOR HEALTH OUTCOMES
RESEARCH AND DELIVERY SCIENCE

UNIVERSITY OF COLORADO | CHILDREN'S HOSPITAL COLORADO

Randomization Procedures

L)

U Counties first stratified into Urban or Rural based on
Colorado Rural Health Center Designation

U Within these strata, covariate constrained
randomization used to optimize balance between
study arms with respect to baseline variables of
counties including:

A % Minority race and A Median income
ethnicity

A % 19-35 month olds with A # Children 19-35 months
O2zinlIS

A # Pediatricians, # FM, A # Community Health

Pediatric/FM ratio Centers
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Methods: Randomization of Counties

p

3 counties
, practice-based
v A
6 Urban counties with R/R
similar income, race- -
ethnicity, population & ( _
CIIS saturation 3 counties
| g population-based
( R/R
L
14 Colorado Counties ! -
J 4 counties
_ § practice-based
8 Rural counties with R/R
similar income, race-
ethnicity, population & - \
CIIS saturation 4 Countles

)

population-based
R/R
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Study Populations for Both Intervention Arms

Colorado Immunization Information System (CIIS)

Downloaded names and addresses of children 19-35
months old needing 2 1 immunization within all 14 counties
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Methods: Intervention Strategies

U Population-based recall counties:

I Centralized R/R conducted by the State Public
Health Department June I September 2010

I Up to 3 malilings to children 19-35 months
needing immunizations

I R/R notices suggested patients go to primary
care provider for iImmunization or, if they did not
have one, to public health immunization site
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Methods: Intervention Strategies

U Practice-based recall counties:

I All practices invited to attend web-based R/R
training in May/June 2010

I R/R methodology suggested

I 3 mailings to children 19-35 months needing
Immunizations

I June i September 2010

I Financial support for mailings offered to
practices who did R/R In this timeframe
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Methods: Statistical Analysis

U To account for clustered nature of the data mixed effects
models used

I Two models conducted to assess association between
Intervention group and whether or not 1) child became
UTD or 2) received any shot during the study period

I Fixed effects for both models included county baseline
UTD rate, rural/urban status of county, and whether or
not site of last service did R/R

I The random effect in both models was site of last
service
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Methods: Cost Assessment

U Population-based R/R (performed centrally)
| Staff time for training and implementation
| Staff time for updating bad mailing addresses
I Malling and printing costs for up to 3 mailings

U Practice-based R/R (performed differently at
each practice)
I Average staff time among practices conducting R/R
I Average mailing costs or costs of phone calls
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Compari son

Population-based R/R Reach
188 practice sites

85%

10,907
eligible
children

n=1,925 eligible
children

L Received >=1 Reminder Notice (assuming 85%
received R/R)

Did not receive a R/R notice

of OReachdé

Practice-based R/R Reach
195 practice sites

5%

n=887 eligible
children

L Received >=1 Reminder (assuming 100%
received R/R)

# Did not receive R/R

0
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Percent Receiving Any Vaccine within 6 months
(of those needing vaccines at baseline)

Absolute
Effect
Difference
9%
p<.0001

n=12,832

Pop-R/R counties

Practice-based R/R
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Percent Brought Up -to -Date within 6 months
(of those needing vaccines at baseline)

Absolute
Effect
Difference
6%
p<.0001

Pop-R/R counties Practice-based R/R
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Subgroup Analysis w/in Practice -based Counties Percent

Brought Up -to -Date
R/R vs no R/R

Practice-based Recall No Practice-based R/R
(n=10 practices) (n=185 practices)




