Chapter 6

Vaccine-Preventable Diseases

In this chapter, we report on the effectiveness of interventions to increase the
use of both universally recommended and targeted vaccines. As the name im-
plies, universally recommended vaccines are those that should be adminis-
tered to all people in a given age group, whereas targeted vaccines are those
given to specific groups because of factors that make those groups particu-
larly susceptible to a disease. Note that it is not actually the vaccines them-
selves that change, but rather their indicated use. For example, the influenza
vaccine is universally recommended for all people over 50 years of age and is
also targeted to people under 50 who have specific health problems. Inter-
ventions and policies to promote targeted vaccines are likely to be much more
complex than similar interventions to promote universally recommended
vaccines. For example, programs to improve coverage with universally rec-
ommended vaccines might need no more information about the target popula-
tion than age, whereas programs to promote targeted vaccines might require
information on age, risk factors, and vaccination history. Therefore, although
the distinction between universally recommended and targeted vaccines is
not clear, we have discussed these issues separately in Sections I and II, re-
spectively. (The term vaccination coverage refers to the proportion of people
who have received a particular vaccination.)

SECTION I: UNIVERSALLY RECOMMENDED VACCINATIONS

Increasing Community Demand for Vaccinations
RECOMMENDED INTERVENTIONS
Client Reminder and Recall Systems 231
Multicomponent Interventions That Include Education 233
Vaccination Requirements for Child Care, School, and College Attendance 236

The Task Force approved the recommendations in this chapter for universally recommended vaccines
in 1997-1998. The research on which the findings are based was conducted from 1980 to 1997. The
recommendations in Section I of this chapter have been previously published in the American Journal
of Preventive Medicine [2000;18(1S):92-96 and 97-140] and the MMWR Recommendations and Re-
ports series [1999; 48(No. RR-8):1-15].

In 2001, based on seven additional studies published between 1995 and 2000, the Task Force updated
the finding for vaccination programs in schools from “Insufficient evidence to determine effectiveness”
to “Recommended with sufficient evidence of effectiveness.”

Some of the background information included in the chapter has been updated since the original
publications.
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INSUFFICIENT EVIDENCE TO DETERMINE EFFECTIVENESS OF THE INTERVENTION*
Community-Wide Education When Used Alone 238
Clinic-Based Education When Used Alone 239

Client or Family Incentives 240

Client-Held Medical Records 241

Enhancing Access to Vaccination Services
RECOMMENDED INTERVENTIONS
Reducing Out-of-Pocket Costs 242

Expanding Access in Healthcare Settings
as Part of a Multicomponent Intervention 244

Vaccination Programs in Women, Infants, and Children (WIC) Settings 247
Vaccination Programs in Schools 249

Home Visits 252

INSUFFICIENT EVIDENCE TO DETERMINE EFFECTIVENESS OF THE INTERVENTION*

Expanding Access in Healthcare Settings When Used Alone 244
Vaccination Programs in Child Care Centers 251

Provider- or System-Based Interventions
RECOMMENDED INTERVENTIONS
Provider Reminder and Recall Systems 254
Assessment Plus Feedback for Vaccination Providers 256
Standing Orders for Adults 259
INSUFFICIENT EVIDENCE TO DETERMINE EFFECTIVENESS OF THE INTERVENTION*
Provider Education Only 258
Standing Orders for Children 259

SECTION II: TARGETED VACCINES: IMPROVING TARGETED
INFLUENZA, PNEUMOCOCCAL POLYSACCHARIDE, AND
HEPATITIS B VACCINATION COVERAGE AMONG HIGH-RISK ADULTS

Increasing Community Demand for Targeted Vaccinations
INSUFFICIENT EVIDENCE TO DETERMINE EFFECTIVENESS OF THE INTERVENTION*
Clinic-Based Client Education When Used Alone 266
Client Reminder Systems When Used Alone? 267
Community-Wide Education When Used Alone 268

*Insufficient evidence means that we were not able to determine whether or not the intervention works.

This intervention is recommended to increase coverage with universally recommended vaccines. See
Section I of this chapter for complete information.

The Task Force approved the recommendations in this chapter for targeted vaccines in 2002. The re-
search on which the findings are based was conducted from 1980 to 2001. This information is being
prepared for publication, and more information will be available at www.thecommunityguide.org as it
becomes available.
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Client or Family Incentives When Used Alone 269
Vaccination Requirements When Used Alone’ 270

Enhancing Access to Targeted Vaccination Services
INSUFFICIENT EVIDENCE TO DETERMINE EFFECTIVENESS OF THE INTERVENTION*
Reducing Client Out-of-Pocket Costs When Used Alonet 271
Expanding Access in Healthcare Settings When Used Alone* 271

Provider- or System-Based Interventions
RECOMMENDED INTERVENTIONS
Provider Reminder Systems When Used Alone 273
INSUFFICIENT EVIDENCE TO DETERMINE EFFECTIVENESS OF THE INTERVENTION*
Provider Education When Used Alone 274
Standing Orders When Used Alone* 275
Assessment Plus Feedback for Vaccination Providers When Used Alonet 276

Multiple Interventions Implemented in Combination
RECOMMENDED IN THE FOLLOWING COMBINATIONS 277

One or More Interventions to Enhance
Access to Targeted Vaccination Services

Plus
At Least One Provider- or System-Based Intervention
anad/or

At Least One Intervention to Increase
Community Demand for Vaccination Services

In the first section of this chapter we review approaches to increasing cover-
age of universally recommended vaccines (those that should be administered
to all people in a given age group). In the second section, we look at targeted
vaccinations, those given to specific groups with factors that make them par-
ticularly susceptible to a disease (at-risk or high-risk populations). We present
these separately because interventions and policies to improve targeted vacci-
nation coverage may be more complex than similar interventions and policies
for universally recommended vaccines for a number of reasons. For example,
it may be more difficult to identify the people who should receive targeted
vaccines and to determine whether they have been previously vaccinated.

Vaccine-preventable diseases are still major causes of illness and death for
people of all ages in the United States.! Despite great successes in the use of
vaccines to prevent childhood disease—over the past 50 years the occurrence
of the vaccine-preventable diseases of childhood has decreased by more than
95% —more than 400,000 children and adults in the United States become ill
(Centers for Disease Control and Prevention, unpublished data) and approxi-



226 Reducing Disease, Injury, and Impairment

mately 50,000 still die each year from preventable diseases.? Influenza and
pneumonia in the elderly account for most of the mortality.

Vaccines are available to prevent many diseases in people of all ages. The
primary vaccine-preventable diseases of childhood are diphtheria, invasive
diseases caused by the Haemophilus influenzae type b (Hib) bacterium,
measles, poliomyelitis (polio), rubella (“German” measles), tetanus, mumps,
varicella (chickenpox), and pertussis (whooping cough). The primary vaccine-
preventable diseases of adulthood are influenza, diseases caused by the Strep-
tococcus pneumoniae bacterium, and hepatitis B. The distinctions between
diseases of childhood and those of adulthood, however, have become less clear
in recent years. Several diseases formerly considered childhood diseases (e.g.,
measles and pertussis) are now being found among adults, and hepatitis B
vaccinations are now routinely recommended for infants and adolescents.

These preventable diseases are still much too common in the United
States. Each year, more than 50,000 children contract varicella, the most com-
mon vaccine-preventable disease of childhood.? Influenza, pneumococcal in-
fections, and hepatitis B affect hundreds of thousands of adults annually.*
Each year approximately 500 people die of childhood vaccine-preventable
diseases and more than 40,000 adults die of influenza, pneumococcal infec-
tions, and hepatitis B.1-* Influenza is the leading killer among these diseases,’
with most deaths occurring among people age 65 or older.

Vaccination not only protects individuals but also limits the spread of dis-
ease in the general population. Therefore, the more people who receive a vac-
cination, the better the protection for everyone, including those who have not
been vaccinated.

OBJECTIVES AND RECOMMENDATIONS FROM OTHER ADVISORY GROUPS

The interventions recommended in this chapter can be used to reach objec-
tives set out in Healthy People 2010° (Table 6-1). In addition, the recommen-
dations complement information from other advisory groups, including the
following:

Recommendations for Childhood Vaccinations

These recommendations are issued regularly by the Advisory Committee on
Immunization Practices (ACIP) of the U.S. Department of Health and Human
Services (DHHS)/Centers for Disease Control and Prevention (CDC),” the
American Academy of Pediatrics (AAP),® and the American Academy of Fam-
ily Physicians (AAFP).” The AAP, AAFP, and ACIP work together to develop
a common childhood vaccination schedule.



Table 6-1. Healthy People 2010° Objectives for Improving Vaccination
Coverage and Reducing the Incidence of Vaccine-Preventable Diseases

Objective Population

Baseline

2010

Objective

Improving Vaccination Coverage

Achieve and maintain effective vac- Young
cination coverage levels for univer- children
sally recommended vaccines among

young children (Objective 14 -22)

Maintain vaccination coverage levels Children
for children in licensed day care facili-

ties and children in kindergarten

through first grade (14 -23)

Increase the proportion of young

children and adolescents who receive

all vaccines that have been recom-

mended for universal administration

for at least five years (four DTaP, three

polio, one MMR, three Hib, three

hepatitis B):

* Among children aged 19-35 Young
months (14 -24a) children

® Among adolescents aged 13-15 Adolescents
years (14 -24b)

Increase the proportion of providers
who have measured the vaccination
coverage levels among children in
their practice population within the
past two years:
e Public health providers (14-25a) Children
e Private providers (14 -25b)
Increase the proportion of children Children
who participate in fully operational under 6
population-based immunization reg- years
istries (14 -26)
Increase routine vaccination coverage  Adolescents
levels for adolescents aged 13-15
years (14-27)
Increase hepatitis B vaccine coverage
among high-risk groups:
e Dialysis patients (14 -28a) High-risk
groups
e Men having sex with men
(14-28b)

e QOccupationally exposed workers
(14-28c)

Varies by
vaccine
regimen

Varies by
vaccine

73% (1998)

Developmental

66% (1997)
6% (1997)
32% (1999)

Varies by
vaccine

35% (1995)
9% (1995)

71% (1995)

90%

95%

80%

90%
90%
95%

90%

90%

60%

98%

continued next page
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Table 6-1. Continued

2010

Objective Population  Baseline Objective
Improving Vaccination Coverage (continued)
Increase the proportion of adults who  Adults Varies by Varies by
are vaccinated annually against influ- vaccine and vaccine and
enza and ever vaccinated against population population
pneumococcal disease (14-29)
Reducing the Incidence of Vaccine-Preventable Diseases
Reduce or eliminate indigenous cases  All Varies by Varies by
of vaccine-preventable diseases (14-1) disease disease
Reduce chronic hepatitis B virus in- Infants/ 1682 (1995) 400
fections in infants and young children  young
(perinatal infections) (14-2) children
Reduce hepatitis B cases per 100,000 All Varies by Varies by
population (14 -3) population population
Reduce bacterial meningitis cases per ~ Young 13.0 (1998) 8.6
100,000 young children (14 -4) children

(1-23

months)
Reduce invasive pneumococcal All Varies by age Varies by
infections (14-5) of population population

Recommendations for Adolescent and Adult Vaccinations

These recommendations are published by ACIP,'>! the American College of
Physicians,'? Infectious Disease Society of America,'>!* AAFP, ° and the Ameri-
can College of Obstetricians and Gynecologists.!* Vaccination recommenda-
tions for adolescents are now coordinated among ACIP, AAP, AAFP, and the
American Medical Association.

Recommendations for Interventions to Improve Vaccination Coverage

These recommendations have been developed by the Canadian Community
Health Practice Guidelines Working Group,'>!¢ ACIP,'7!® and the National
Vaccine Advisory Committee.!”

METHODS

Methods used for the reviews are summarized in Chapter 10. Specific meth-
ods used in the systematic reviews for universally recommended vaccinations
have been described elsewhere?® and are available at www.thecommunityguide
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.org/vaccine. The logic framework depicting the conceptual approach used in
reviews of both universally recommended and targeted vaccines is presented
in Figure 6-1.

For purposes of our reviews, we did not consider certain activities that
might improve vaccination coverage to be interventions. Activities that pro-
vide useful information for public health action (e.g., immunization reg-
istries) may incorporate or lead to such interventions as client reminders and
recalls, provider reminders and recalls, and assessment plus feedback for
vaccination providers. Consequently, we considered registries to represent
part of the public health infrastructure rather than being interventions them-
selves. Similarly, improving vaccines (e.g., developing vaccines that are less
likely to cause adverse reactions or increasing the number of antigens con-
tained in a vaccine, thus reducing the number of injections required) can lead
to improvements in vaccination coverage. However, improvements are made
primarily for other reasons (e.g., reducing potential harm or allowing ad-
ministration of more antigens than would otherwise be feasible) and there-
fore, for purposes of our systematic reviews, we did not consider them to be
interventions.

ECONOMIC EFFICIENCY

A systematic review of available economic evaluations was conducted for all
recommended interventions, and a summary of each review is presented
with the related intervention. The methods used to conduct these economics
reviews are summarized in Chapter 11.

RECOMMENDATIONS AND FINDINGS

This section presents a summary of the findings of the systematic reviews
conducted to determine the effectiveness of interventions to increase cover-
age with universally recommended vaccines. Interventions are grouped into
three categories: increasing community demand for vaccinations, enhancing
access to vaccination services, and provider- or system-based interventions.

Universally Recommended Vaccines: Increasing
Community Demand for Vaccinations

Interventions to increase community demand for vaccinations are designed
to work in several ways: they can educate communities about the importance
of vaccinations and about which vaccinations are appropriate and at what
ages; remind families directly when vaccinations are due; make vaccinations
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a requirement for child care, school, and college attendance; and provide
families with take-home vaccination records and schedules. We reviewed client
reminder and recall systems; vaccination requirements for child care, school,
and college attendance; community-wide education and clinic-based educa-
tion as single-component interventions; multicomponent interventions that
include education; client or family incentives; and client-held medical records.

Client Reminder and Recall Systems to Increase Coverage with Universally
Recommended Vaccines: Recommended (Strong Evidence of Effectiveness)

(See also Client Reminder Systems When Used Alone to Increase Targeted Vaccines
Coverage: Insufficient Evidence to Determine Effectiveness, in Section Il of this chapter,)

Community organizations, providers, and healthcare systems can help clients
remember to come in for vaccinations through reminders (if it’s time for the
vaccination) and recalls (if the vaccination is overdue). These messages—
delivered by telephone, letter, post card, or e-mail—can be either specific
(i.e., telling the client to come in by a certain date to receive a specific vacci-
nation) or general (i.e., telling the client to get in touch with the provider or
healthcare system to make an appointment for needed vaccinations). Pro-
viders and systems that must reach a large number of clients may choose to
use an autodialing system to help deliver phone messages.

(Client reminder and recall systems are also used in conjunction with
home visits. See the review of Home Visits in this section for more informa-
tion about this use.)

Effectiveness

e Client reminder and recall systems alone are effective in increasing cover-
age for universally recommended vaccines by approximately 8 percentage
points.

e Client reminder and recall systems combined with other activities are effec-
tive in increasing coverage for universally recommended vaccines by ap-
proximately 16 percentage points.

Applicability

e These findings should be applicable to most adults and children in the
United States for whom universally recommended vaccines are appropriate
where improvements in coverage are needed.

The findings of our systematic review of client reminder and recall systems
are based on 42 studies that evaluated the effectiveness of these systems.?'~%2
An additional 18 studies were identified but did not meet our quality criteria
and were excluded from the review.*-% Nine additional reports provided in-
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formation on studies already included in the review.8!-8 We examined the
use of reminders and recalls alone, as well as reminder and recall systems
combined with one or more of the following activities: expanding access in
healthcare settings; provider reminders; provider education; assessment plus
feedback for vaccination providers; clinic-based education; community-wide
education; client incentives; client-held medical records; reducing out-of-
pocket costs; women, infants, and children (WIC) programs; home visits; or
standing orders.

Most studies evaluated the effectiveness of reminders; some evaluated ei-
ther recalls only or a combination of reminders and recalls. Telephone, post
card, and letter reminders were evaluated; e-mail reminders would have been
included, but we identified no studies of the use of these reminders. Two
studies compared mailed and telephone reminders and found no difference
between them. More intensive or more specific reminders were found to
generate greater increases in vaccination coverage (e.g., more vs. fewer re-
minders, specific vs. general, personalized vs. generic, and letters signed by
a physician) in five of six studies.

Client reminder and recall systems used alone showed an overall median
difference of 8 percentage points (range, -7 to +31; 31 intervention arms).
When used in conjunction with other activities, the median difference was
16 percentage points (range, -8 to +47; 23 intervention arms). Therefore,
whether used alone or in combination with other interventions, and across a
range of intervention content and delivery, client reminder and recall systems
are effective in increasing vaccination coverage.

These findings should be applicable to most adults and children in the United
States for whom universally recommended vaccines are appropriate where
improvements in coverage are needed. Studies were conducted among white,
African-American, and Hispanic people, poor and non-poor, in cities, suburbs,
or rural areas. The findings are also applicable in a variety of settings: private
practice, managed care, pharmacies, academic clinics, and community-wide.
We also found effectiveness in increasing delivery of a broad range of vacci-
nations: measles, mumps, and rubella (MMR); diphtheria, tetanus, pertussis
(DTP); oral poliovirus (OPV); Haemophilus influenzae type B Hib; influenza;
pneumococcal polysaccharide; and the adult formulation of diphtheria and
tetanus toxoids (Td).

No studies in this review of universally recommended vaccines examined
the use of reminders and recalls to increase delivery of vaccinations to ado-
lescents or specific delivery of hepatitis B vaccinations.

We did not look for or find any other positive or negative effects of client re-
minders and recalls.
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The findings of our systematic review of economic evaluations are based on
11 studies of client reminder and recall interventions,28:33:38:44.46,65.88.90-93 Me-
dian adjusted cost per additional vaccination for single-component interven-
tions was $9 (range, $3 to $46). Adjusted cost per additional vaccination for
multicomponent interventions was $4 for a combination of client and pro-
vider reminders; $51 for a combination of reminders and a lottery-type in-
centive; and $43 for a combination of mailed reminders and free vaccina-
tions. Adjusted average costs varied from $0.65 to $5.75 per child.

The burden placed on providers or healthcare systems, or the lack of an in-
formation infrastructure (e.g., computerized records), can present a barrier
to implementation of client reminders and recalls.

In conclusion, the Task Force recommends client reminders and recalls on the
basis of strong evidence of effectiveness in increasing vaccination coverage,
whether used alone or combined with other activities. The findings of this re-
view should be applicable to most children and adults in the United States
for whom universally recommended vaccines are appropriate where improve-
ments in coverage are needed.

Multicomponent Interventions That Include Education to Increase Coverage with
Universally Recommended Vaccines: Recommended (Strong Evidence of Effectiveness)

(Multicomponent interventions implemented in combination, which are related to but not identical to this
intervention, are recommended to increase coverage with targeted vaccines. See Section Il of this chapter,)

Education of clients or providers, when combined with other activities, can
be very effective in increasing vaccination coverage. This education can be
combined with one or more of the following: client reminders; provider re-
minders; longer hours of operation or improved access to clinics; reducing
out-of-pocket costs; client-held vaccination records; providing information,
incentives, or vaccinations to clients receiving WIC benefits; medical and
psychosocial assessments; nutrition services; or home visits.

Effectiveness

* These interventions are effective in increasing coverage with universally
recommended vaccines by approximately 16 percentage points in clinical
settings.

¢ The interventions are also effective in increasing vaccination coverage with
universally recommended vaccines by approximately 12 percentage points
in community settings.

e [t was not possible to separate the independent effects of specific interven-
tion components.



234 Reducing Disease, Injury, and Impairment

Applicability

e These findings should be applicable to most adults and children in the
United States for whom universally recommended vaccines are appropriate
where improvements in coverage are needed.

Other Effects

e Multicomponent interventions that include education may also improve de-
livery of other preventive or clinical care.

The findings of our systematic review of multicomponent interventions that
include education are based on 17 studies.?”-36:39:48-50,52,53,61,70.94-100 A addi-
tional 17 studies were identified but did not meet our quality criteria and
were excluded from the review.%4-66:101-114 Three additional reports provided
information on studies already included in the review.8-8 All studies evalu-
ated community or client education, along with other activities: client re-
minders; provider reminders; provider education; longer hours of operation
or improved access to clinics; reducing out-of-pocket costs; client-held vacci-
nation records; providing information, incentives, or vaccinations to clients
receiving WIC benefits; medical and psychosocial assessments; nutrition ser-
vices; or home visits.

These interventions make community members and clients in clinics
aware of available vaccination services and the usefulness and relevance of
these services, and provide information about how to access and use them.
In the reviewed studies, information was provided in many ways, including
mailed reminders, community outreach activities, media reports, posters in
waiting rooms, other print materials in waiting rooms (e.g., flyers, brochures),
educational sessions led by nursing staff, home visits, and client question-
naires that were reviewed by providers. Fifteen studies with follow-up peri-
ods of up to five years found a median difference in vaccination coverage of
16 percentage points (range, -4 to +29). The median difference in clinics
was 16 percentage points (range, -4 to +25) and in community settings it
was 12 percentage points (range, 5 to 29). In both clinic and community set-
tings, these multicomponent approaches were effective in increasing vacci-
nation coverage.

Although we could not attribute incremental improvements to the specific
components, it appears that combined activities improve vaccination cover-
age. Why is there more solid evidence of the effectiveness of multicomponent
approaches than of education alone? It could be because:

e the combined activities reinforce one another (e.g., education alone might
not be enough to increase acceptance of vaccinations, but it could make
clients more receptive to other components);
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e multicomponent interventions are delivered more intensively than single-
component interventions;

e more studies have been done of multicomponent interventions than of
single-component interventions; or

e multicomponent interventions might increase the likelihood of a client’s ex-
posure to at least one component.

These results should be applicable to adults and children of any socioeco-
nomic status for whom universally recommended vaccines are appropriate
where improvements in coverage are needed. The reviewed studies were con-
ducted among white, African-American, and Hispanic populations. The find-
ings are also applicable in a variety of settings: academic clinics, private prac-
tice, public health clinics, and managed care. These interventions increased
delivery of a broad range of vaccinations: influenza; pneumococcal polysac-
charide; the adult formulation of diphtheria and tetanus toxoids (Td); diph-
theria, tetanus, pertussis (DTP); oral poliovirus (OPV); measles, mumps, and
rubella (MMR); and Haemophilus influenzae type B (Hib).

No studies in this review of universally recommended vaccines examined
the use of multicomponent interventions that include education to increase
delivery of vaccinations to adolescents or specific delivery of hepatitis B
vaccinations.

An additional benefit of these multicomponent interventions may be improved
delivery of other preventive or clinical care through reduction of client-, ac-
cess-, provider-, or system-related barriers to such care.

The findings of our systematic review of economic evaluations of these multi-
component interventions are based on two studies, "> both cost analyses.
One study evaluated the costs of an intervention that included assembling a
community task force, undertaking a media campaign, and implementing a
school-based program that assessed students’ immunization status and de-
livered vaccinations. The adjusted program costs for that study were $23 per
child vaccinated. Another study estimated the costs of an intervention that
included expanding access to vaccination services, multiple education and
health promotion activities, and evaluation of the functioning of the clinics
established as part of the intervention. The adjusted estimate of program
costs for that study was $7.65 per vaccination delivered. Children in the first
study could have received more than one vaccination, so the estimates might
be more similar than they appear.

The difficulties of coordinating activities among several programs or admin-
istrative systems could present a barrier to the implementation of these multi-
component interventions.
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In conclusion, the Task Force recommends multicomponent interventions
that include education on the basis of strong evidence of effectiveness in in-
creasing vaccination coverage in both clinical and community settings. The
findings of this review should be applicable to most children and adults in
the United States for whom universally recommended vaccines are appropri-
ate where improvements in coverage are needed. These interventions may
also improve delivery of other preventive or clinical care.

Vaccination Requirements for Child Care, School, and College Attendance to Increase Coverage
with Universally Recommended Vaccines: Recommended (Sufficient Evidence of Effectiveness)

(See also Vaccination Requirements When Used Alone to Increase Targeted Vaccines Coverage: Insufficient Evi-
dence to Determine Effectiveness in Section Il of this chapter.)

Preschools and day care centers, elementary and high schools, and colleges
and universities often require proof that incoming attendees or students have
had certain vaccinations. In the 1970s-1980s, most primary and secondary
schools began requiring vaccination of students. This led to consistent vac-
cination of more than 95% of students. For preschoolers and college-age stu-
dents, laws and enforcement are more recent and vary greatly from state to
state.

Effectiveness

e Vaccination requirements for child care, school, and college attendance are
effective in increasing coverage with universally recommended vaccines by
approximately 15 percentage points.

Applicability

e These findings should be applicable to most children and young adults in
the United States for whom universally recommended vaccines are appro-
priate where improvements in coverage are needed.

The findings of our systematic review are based on 9 studies."®-12 One ad-
ditional study was identified but did not meet our quality criteria and was ex-
cluded from the review.!'?> Another report provided information on a study al-
ready included in the review.'?° Six studies examined how effective these
requirements were in reducing disease. Of these, three national studies found
that the incidence of measles and mumps was lower in states that required
school-age children to be vaccinated against these diseases; one of these also
showed that officials in low-incidence areas are more likely to enforce the
laws by excluding unvaccinated students from school attendance. Three ad-
ditional studies measured diverse characteristics of laws and enforcement
and generally found lower rates of disease. In jurisdictions where the inci-
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dence of measles was lower, laws banning unvaccinated children from en-
tering school were more likely to be enforced. During an outbreak of mumps
in New Jersey, children in schools that required vaccination were much less
likely to have the disease than were other children. In New York State, the de-
cline in Hib was greater for children in day care centers that required Hib vac-
cinations (even without any provision for enforcement) than for the state
overall. We did not attempt a quantitative combination of these disparate
outcomes and effect measures, but consider the pattern of results to be con-
sistent with a conclusion that these requirements are effective in increasing
coverage with universally recommended vaccines and decreasing rates of
disease.

Three studies (one of which also measured disease rates) looked for
changes in vaccination coverage and found a median difference of 15 per-
centage points (range, 5 to 35).

These findings should be applicable to most children and young adults in the
United States who attend child care, school, or college, for whom universally
recommended vaccines are appropriate and where improvements in coverage
are needed. Studies were conducted in all 50 states, mostly in primary and
high schools, but also in two- and four-year colleges as well as statewide in
New York and California. Although no studies provided specific race and eth-
nicity data, studies in these large, diverse state populations should include,
and apply to, diverse populations including racial and ethnic minorities.
Studies assessed the effectiveness of these laws in improving delivery of
vaccinations against measles, mumps, and rubella (MMR), in reducing the
occurrence of measles and mumps and the incidence of Haemophilus in-
fluenzae type B (Hib) and in increasing coverage of diphtheria, tetanus (DT),
diphtheria, tetanus, pertussis (DTP), and oral poliovirus (OPV) vaccinations.
No studies in this review of universally recommended vaccines examined the
effectiveness of these laws in improving delivery of hepatitis B vaccinations.

We did not look for or find any other positive or negative effects of vaccina-
tion requirements for day care, school, and college attendance. We also did
not find any economic evaluations of the effects of these laws. The difficul-
ties of passing laws, and then of administering them and coordinating among
various programs, can present barriers to implementation.

In conclusion, the Task Force recommends vaccination requirements for day
care, school, and college attendance on the basis of sufficient evidence of ef-
fectiveness in increasing vaccination coverage. These results should be ap-
plicable to most children and young adults in the United States for whom uni-
versally recommended vaccines are appropriate where improvements in
coverage are needed.
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Community-Wide Education When Used Alone to Increase Coverage with Universally
Recommended Vaccines: Insufficient Evidence to Determine Effectiveness

(See also Community-wide Education When Used Alone to Increase Coverage with Targeted
Vaccines: Insufficient Evidence to Determine Effectiveness in Section Il of this chapter,)

The goal of community-wide education about vaccinations is to help people
within a specified geographic area learn more about vaccinations in the
hope that they (and their children) will get the vaccinations they need. Health-
care providers can often be additional targets of these education programs.
Community-wide education efforts can use one or more approaches, includ-
ing mail, radio, television, newspaper, and posters.

Community-wide education can be one component in a multicomponent
intervention. A number of the interventions reviewed in this section include
community-wide education (see Client Reminder and Recall Systems; Multi-
component Interventions That Include Education; Vaccination Programs in
Women, Infants, and Children (WIC) Settings; and Provider Reminder and
Recall Systems).

Effectiveness

e We found insufficient evidence to determine the effectiveness of community-
wide education, when used alone, to increase vaccination coverage.

¢ Evidence was insufficient because the only qualifying study had limitations
in its design and execution and showed inconsistent results in different
subpopulations.

e Insufficient evidence means that we were not able to determine whether or
not the intervention works.

We found only one study that qualified for the systematic review of this in-
tervention.>> An additional five studies were identified but did not meet our
quality criteria and were excluded from the review.”1:78127-129 The reviewed
study showed inconsistent results, with improvements in measles vaccination
coverage among 6-year-olds but not among 14- to 18-month-olds. The evi-
dence is therefore insufficient to determine the effectiveness of community-
wide education alone to increase vaccination coverage. We did not look for
other harms or benefits of education-only programs.

Because we could not establish the effectiveness of these programs, we did
not examine situations in which the programs would be applicable, informa-
tion about economic efficiency, or possible barriers to implementation.

In conclusion, although educational components can be part of effective multi-
component interventions, the Task Force found insufficient evidence to de-
termine the effectiveness of community-wide education, when used alone, to
increase vaccination coverage. Only a single qualifying study was identified,
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which had limitations in its design and execution and showed inconsistent
results in different subpopulations.

Clinic-Based Education When Used Alone to Increase Coverage with Universally
Recommended Vaccines: Insufficient Evidence to Determine Effectiveness

(See also Clinic-based Client Education When Used Alone to Increase Coverage with Targeted
Vaccines: Insufficient Evidence to Determine Effectiveness in Section Il of this chapter,)

Clinic-based education about vaccinations is directed to clients coming to
medical or public health clinics to let them know about services and recom-
mended vaccinations available at the clinic. Educational materials often take
the form of standardized “Vaccine Information Statements,” which are avail-
able to all vaccination providers for distribution to clients (and can be found
at www.cdc.gov/nip/publications/VIS/default.htm). These statements include
both information and consent forms for vaccinations.

Clinic-based education can be one component in a multicomponent in-
tervention. A number of the multicomponent interventions reviewed in this
section include clinic-based education (see Client Reminder and Recall Sys-
tems; Multicomponent Interventions That Include Education; and Provider
Reminder and Recall Sytems).

Effectiveness

e We found insufficient evidence to determine the effectiveness of clinic-
based education, when used alone, to increase vaccination coverage.

e Evidence was insufficient because the small number of studies showed no
consistent effect on vaccine coverage or knowledge and attitudes.

e Insufficient evidence means that we were not able to determine whether or
not the intervention works.

The findings of our systematic review are based on three studies.”®!3%13! An
additional two studies were identified but did not meet our quality criteria
and were excluded from the review.!3>!133 In a randomized trial, provider edu-
cation plus clinic-based education produced no significant increases in re-
ceipt of influenza and pneumococcal vaccines compared with provider edu-
cation alone. Two before-and-after studies looked at the effects of Vaccine
Information Statements on parents’ knowledge about and attitudes toward
vaccinations: one found a significant increase in both parental knowledge
and willingness to have children vaccinated, but the other found no signifi-
cant difference in either knowledge or attitude. We did not look for other
harms or benefits of clinic-based education programs. The small number of
studies and the inconsistent results in those studies provide insufficient evi-
dence to determine the effectiveness of clinic-based education, by itself, in
increasing vaccination coverage.
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Because we could not establish the effectiveness of these programs, we did
not examine situations in which they would be applicable, information about
economic efficiency, or possible barriers to implementation.

In conclusion, the Task Force found insufficient evidence to determine the ef-
fectiveness of clinic-based education, when used alone, to increase vaccina-
tion coverage because of the small numbers of studies and lack of consistent
demonstration of an effect.

Client or Family Incentives to Increase Coverage with Universally
Recommended Vaccines: Insufficient Evidence to Determine Effectiveness

(See also Client or Family Incentives When Used Alone to Increase Targeted Vaccines
Coverage: Insufficient evidence to Determine Effectiveness in Section Il of this chapter.)

One approach to getting clients to agree to be vaccinated or to have their
children vaccinated is to offer either positive or negative incentives (e.g.,
money, baby toys, discount coupons for retailers, or exclusion from a particu-
lar program).

Some programs that focus on other approaches to increasing coverage of
universally recommended vaccines also include incentives. For the results of
these reviews see Vaccination Requirements for Child Care, School, and Col-
lege Attendance and Vaccination Programs in Women, Infants, and Children
(WIC) Settings.

Effectiveness

e We found insufficient evidence to determine the effectiveness of client or
family incentives in increasing vaccination coverage.

e Evidence was insufficient because the small number of studies showed no
consistent effect.

¢ Insufficient evidence means that we were not able to determine whether or
not the intervention works.

The findings of our systematic review of client or family incentives are based
on three studies.?”#*%2 One additional report provided information on a study
already included in the review.®* All the studies in our review included the
use of both positive incentives (e.g., gift certificates or lotteries for cash
prizes) and other activities (e.g., client and provider reminders, home visits,
or transportation assistance). In one study, one intervention arm evaluated
incentives alone. No studies of negative incentives were evaluated.

These studies all showed an increase in vaccine coverage in response to of-
fers of gift certificates or cash prizes, but some changes were small and many
were not statistically significant. The small number of studies, with incon-
sistent effects, provided insufficient evidence to determine the effectiveness
of incentives in increasing coverage. (We also found insufficient evidence to
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determine whether or not client or family incentives are effective in increas-
ing hepatitis B vaccine coverage. See Section II of this chapter.)

Because we could not establish the effectiveness of these programs, we did
not examine situations in which they would be applicable or information
about economic efficiency.

A possible barrier to implementation of such programs would be ethical con-
cerns about whether incentives constitute coercion.

We did not look for other harms or benefits of client or family incentives.

In conclusion, the Task Force found insufficient evidence to determine the ef-
fectiveness of incentives in increasing receipt of vaccinations because the
small number of studies showed no consistent effect.

Client-Held Medical Records to Increase Coverage with Universally Recommended Vaccines:
Insufficient Evidence to Determine Effectiveness

The idea behind encouraging clients to keep a record of their vaccinations is
that they will be more aware of when their vaccinations are due or overdue
and may request the vaccinations themselves. And when a client can bring a
copy of his or her vaccination record to a healthcare provider, the provider
may be prompted to deliver a vaccination that might otherwise be missed.
Some state and local health departments and private provider offices have
distributed medical records to clients.

Effectiveness

e We found insufficient evidence to determine the effectiveness of client-held
medical records in increasing vaccination coverage.

e Evidence was insufficient because of the small number of studies, the vari-
ability in the programs evaluated, and the lack of statistical significance in
the results of some studies.

e Insufficient evidence means that we were not able to determine whether or
not the intervention works.

The findings of our systematic review are based on four studies.*$+13%135 An
additional four studies were identified but did not meet our quality criteria
and were excluded from the review.10%:136-138 One study compared a combi-
nation of client-held medical records and provider reminders with provider
reminders alone. Other studies evaluated client-held medical records combined
with clinic-based education, client reminders, or multiple approaches. Al-
though three studies reported median increases in coverage of 5 to 15 percent-
age points, not all of these were statistically significant improvements. There-
fore, the small number of studies, the variety of evaluated programs, the
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small effect sizes, and the lack of statistical significance in some of the find-
ings provide insufficient evidence to determine the effectiveness of client-
held medical records in increasing vaccination coverage.

Because we could not establish effectiveness of these programs, we did not
examine situations in which such programs would be applicable or informa-
tion about economic efficiency.

A possible barrier to implementation could be the burden placed on provid-
ers. In one survey, 80% of providers had positive reactions to client-held
medical records, but 17 % felt that such records had a negative effect on clinic
efficiency.

In conclusion, although four studies were reviewed, the differences among
the evaluated programs and the fact that several of the results were neither
substantial nor significantly different from zero provide insufficient evidence
to determine the effectiveness of client-held medical records in increasing
vaccination coverage.

Universally Recommended Vaccines: Enhancing Access to Vaccination Services

Even if community demand for vaccinations can be increased through the in-
terventions reviewed above, other barriers to vaccination may still remain.
Costs that are too high for clients to pay, or inconvenient locations or hours
for vaccination, are typical barriers. The strategy reviewed here, enhancing
access to vaccination services, focuses on reducing such barriers by making
it as easy as possible for individuals and families to get the vaccinations they
need. Interventions that enhance access to vaccination services work by
reducing the cost of vaccinations or by making vaccinations very easy to ob-
tain. We reviewed interventions that reduce the price consumers pay for
vaccinations; expand availability of vaccinations in healthcare settings; and
provide vaccinations in nonmedical settings, including women, infants, and
children (WIC) programs, home visits, schools, and child care centers.

Reducing Out-of-Pocket Costs to Increase Coverage with Universally Recommended Vac-
cines: Recommended (Strong Evidence of Effectiveness)

(See also Reducing Client Out-of-Pocket Costs to Increase Coverage with Targeted Vaccines: Recommended as
Part of a Combination Approach, as well as Reducing Client Out-of-Pocket Costs When Used Alone, to Increase
Coverage with Targeted Vaccines: Insufficient Evidence to Determine Effectiveness in Section Il of this chapter.)

The cost of vaccinations often stops clients and their family members from
being vaccinated. Covering the cost of the vaccines or their administration ei-
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ther directly or through insurance coverage, or reducing clients’ co-payments
for vaccinations, can increase the number of clients who get appropriate vac-
cinations. Programs to reduce costs and increase vaccine coverage have been
used by the federal government (e.g., the Vaccines for Children Program),
state governments (e.g., providing free vaccinations), and managed care or-
ganizations (e.g., reducing co-payments).

Effectiveness

e Reducing out-of-pocket costs alone is effective in increasing coverage with
universally recommended vaccines by approximately 10 percentage points.

e Reducing out-of-pocket costs combined with other activities is effective in
increasing coverage with universally recommended vaccines by approxi-
mately 16 percentage points.

Applicability

e These findings should be applicable in a broad range of settings, among
populations for whom universally recommended vaccines are appropriate,
where improvements in coverage are needed.

The findings of our systematic review are based on 19 studies.42:6:48:50.54.70.97,
139-150 Ap additional seven studies were identified but did not meet our qual-
ity criteria and were excluded from the review.”"10L,103.107.10.15L,152 Tyyo ad-
ditional reports provided information on a study already included in the
review.!>>1%* The reviewed studies evaluated improvement in vaccination
outcomes, reduction in the likelihood that providers would refer clients else-
where to get needed vaccines, or both.

Five surveys of providers’ likelihood to refer clients elsewhere for needed
vaccinations (including two nationally representative surveys of pediatri-
cians and family physicians) consistently found that limited insurance cov-
erage (public or private) for children was a key factor in providers’ decisions
to refer children to other sites for vaccinations.

Efforts to improve vaccination outcomes (earlier or increased vaccination)
were either single-component or multicomponent. Findings of the five single
component studies that could be expressed with a percentage point im-
provement showed a median improvement in vaccination outcomes of 10
percentage points (range, -1 to +29). The eight multicomponent studies
looked at reducing out-of-pocket costs along with client reminders and re-
calls, community-wide education, expanding access in healthcare settings,
provider education, clinic-based education, client-held medical records, WIC
interventions, or provider reminders and recalls. The median improvement in
these studies was 16 percentage points (range, -8 to +47).

The evidence therefore shows that reducing clients’ out-of-pocket costs is
effective in increasing vaccination coverage.
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These results should be applicable to adults and children of low or mixed
socioeconomic status for whom universally recommended vaccines are ap-
propriate and improvements in coverage are needed, in rural and urban
settings, in hospitals, clinics, private offices, WIC settings, and emergency
departments.

The findings of our systematic review of economic evaluations of interven-
tions to reduce out-of-pocket cost for vaccinations are based on one study.*°
That study evaluated the cost effectiveness of a multicomponent intervention
to encourage influenza vaccination, which consisted of mailed reminders and
free vaccinations. The adjusted cost per additional vaccination in this inter-
vention was $43.

We questioned whether reducing out-of-pocket costs would have any nega-
tive effects on vaccine research and development but did not find any stud-
ies that examined this issue. We did not look for any other positive or nega-
tive effects of reducing out-of-pocket costs.

A possible barrier to reducing out-of-pocket costs could be the complexities
and fragmentation of mechanisms for payment of vaccinations.

In conclusion, the Task Force recommends reducing out-of-pocket costs on
the basis of strong evidence of effectiveness in increasing vaccination cover-
age. The components of the interventions reviewed varied considerably, yet
these findings should be applicable in a variety of settings to a variety of popu-
lations for whom universally recommended vaccines are appropriate and im-
provements in coverage are needed.

Expanding Access in Healthcare Settings, to Increase Coverage with Universally Recom-
mended Vaccines: Recommended as Part of a Multicomponent Intervention (Strong Evidence
of Effectiveness) Insufficient Evidence to Determine Effectiveness When Used Alone

(See also Expanding Access in Healthcare Settings to Increase Coverage with Targeted
Vaccines: Recommended as Part of a Combination Approach, as well as Expanding Access
in Healthcare Settings When Used Alone to Increase Coverage with Targeted Vaccines:
Insufficient Evidence to Determine Effectiveness, in Section Il of this chapter.)

Barriers to clients seeking and obtaining vaccinations for themselves or their
children are common, and include limited hours during which vaccination
services are available (e.g., while most people must be at work or in school),
distances to travel to vaccination locations, and difficulties in arranging for
vaccinations. Financially disadvantaged families are particularly burdened by
the challenges of child care and transportation. These barriers can be reduced
by administering vaccines in additional locations (e.g., emergency depart-
ments, inpatient units in hospitals, or subspecialty clinics), especially if these
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are closer to where clients live and work; expanding the hours of facilities
that offer vaccinations; or easing the process of getting a vaccination (e.g., in
a “drop-in” clinic or an “express lane” vaccination service).

Effectiveness

e Expanding access in healthcare settings is effective in increasing coverage
with universally recommended vaccines by approximately 13 percentage
points when used as part of a multicomponent intervention.

e We found insufficient evidence to determine the effectiveness of this inter-
vention when used alone because the small number of studies did not
show statistically significant improvement.

¢ Insufficient evidence means that we were not able to determine whether or
not the intervention works when used alone.

Applicability

e Review findings should be applicable to adults and children for whom uni-
versally recommended vaccines are appropriate in diverse clinical and com-
munity settings where improvements in coverage are needed.

The findings of our systematic review are based on 16 studies that examined
expanding access alone and expanding access combined with other activi-
ties.27:35,36,39,40,42,47,53,61,62,77,96,99,147,155,156 Ap additional nine studies were iden-
tified but did not meet our quality criteria and were excluded from the re-
view.06%101,103,105,107,110,113,136,157 Foyr additional reports provided information on
studies already included in the review.8!.83.84.86

Approaches to expanding access were drop-in clinics; increased night and
weekend hours; making vaccinations available in emergency departments;
special vaccination clinics; special vaccination appointments; inpatient vac-
cination stations; and transportation assistance. The activities combined with
expanded access were client reminder and recall, provider education, clinic-
based education, standing orders, community-wide education, client incen-
tives, vaccination programs in WIC settings, home visits, or assessment plus
feedback for vaccination providers. Overall, 12 of the studies of expanded ac-
cess combined with another intervention showed a median improvement of
13 percentage points (range, -8 to +35) in vaccination coverage, indicating
the effectiveness of the multicomponent interventions in increasing vaccina-
tion coverage.

No statistically significant improvement was found in two studies that ex-
amined expanding access by itself, although these efforts could help to make
other approaches (e.g., standing orders or client reminders) more effective.
The small number of studies showing no statistically significant improve-
ment provided insufficient evidence to determine the effectiveness of ex-
panded access alone in increasing vaccination coverage.
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Multicomponent approaches may be generally more effective because they
are more intense or because the combined effects of the various components
increase the overall effectiveness of each one.

These findings should be applicable to most adults and children for whom
universally recommended vaccines are appropriate where improvements in
coverage are needed. Studies were conducted in managed care settings, pub-
lic health clinics, community clinics, private practices, Veterans Administra-
tion hospitals and clinics, academic settings, and as part of community-wide
programs.

We did not look for any other positive or negative effects of expanding access
in healthcare settings.

The findings of our systematic review of economic evaluations of this multi-
component intervention are based on one study.''® The study, a cost analy-
sis, estimated the costs of an intervention that included expanding access to
vaccination services, multiple education and health promotion activities, and
evaluation of the functioning of the clinics established as part of the inter-
vention. The adjusted program costs were $7.65 per vaccination delivered.

Efforts to expand access to vaccination services can encounter several barri-
ers, presented either by clients or by the settings in which they might seek
vaccinations. These barriers include the problems of coordinating between
settings and of having appropriate records available, the lack of a relationship
between vaccination programs and the primary purpose of the setting in
which they are offered, clients’ inability to remember which vaccinations
they or their children have received, and contraindications to receiving vac-
cinations in some situations (e.g., feverish children being brought to emer-
gency departments).

In conclusion, the Task Force recommends multicomponent interventions to
expand access in healthcare settings on the basis of strong evidence of effec-
tiveness in increasing vaccination coverage. When used alone, however, evi-
dence was insufficient to determine the effectiveness of the intervention be-
cause of a small number of studies that showed no statistically significant
improvement in coverage. The findings of this review should be applicable to
adults and children for whom universally recommended vaccines are appro-
priate in most clinical and community settings where improvements in cov-
erage are needed.

Access to vaccination services can be expanded in nonmedical settings, too.
Assessing immunization status and referring or vaccinating children or adults
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in places where they go on a regular basis may be effective ways to increase
vaccination coverage. These nonmedical settings can also offer education
about, and incentives to accept, vaccinations.

The Task Force recommends expanding access to include WIC settings,
home visiting, and school-based programs (based on sufficient evidence of
effectiveness). Evidence was insufficient, however, to determine if expanding
access in child care centers is effective. The findings of our reviews of these
four settings follow.

Vaccination Programs in Women, Infants, and Children (WIC) Settings to Increase Coverage
with Universally Recommended Vaccines: Recommended (Sufficient Evidence of Effectiveness)

The Special Supplemental Nutrition Program for Women, Infants, and Chil-
dren (WIC) provides supplemental foods, health care referral, and nutrition
education for low-income women, infants, and children who are at nutri-
tional risk. Administered by the U.S. Department of Agriculture, this single
largest point of access to health-related services for low-income preschool
children reaches 45% of all U.S. infants; in some cities, up to 80% of all in-
fants participate in WIC. Participants in the WIC programs visit program sites
every 2 to 3 months for nutrition services and food vouchers, and receive
comprehensive health status evaluations every 6 to 12 months. The programs
are required to serve as a gateway to, and coordinator for, other health ser-
vices, including vaccinations.

Programs that promote vaccinations in WIC settings require assessment of
each child’s immunization status. They may refer underimmunized children
to a healthcare provider or provide vaccinations onsite. These programs can
also include education or incentives to accept vaccinations. One such incen-
tive is the voucher restriction or monthly voucher pick up, which require
clients at high risk of not receiving the vaccines they need to come to the WIC
site more frequently, usually monthly.

Effectiveness

® Vaccination programs in WIC settings used alone increased vaccination
coverage by approximately 9 percentage points.

® Vaccination programs in WIC settings combined with other activities in-
creased vaccination coverage by approximately 12 percentage points.

Applicability

¢ These findings should be applicable to WIC participants of any race for
whom universally recommended vaccines are appropriate, in urban and
rural settings, where improvements in coverage are needed.
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Other Effects

e We found no evidence to support the possible harm that vaccination re-
quirements or monthly voucher pick up increase WIC dropout rates.

The findings of our systematic review are based on four studies that exam-
ined the effectiveness of vaccination programs in WIC settings in increasing
vaccination coverage.®-141158159 An additional six studies were identified but
did not meet our quality criteria and were excluded from the review.!00-16>
One additional report provided information on a study already included in
the review.!%® Three of the reviewed studies were conducted entirely among
WIC clients. These studies (1) compared a combination of education, assess-
ment, and referral with the same combination plus monthly voucher pick up
or an escort to a vaccination clinic, resulting in small but significant increases
in vaccination coverage, or (2) compared WIC programs with no program.
Various combinations of education, assessment, referral, free vaccinations,
monthly voucher pick up, and regular care produced a median increase of 9
percentage points (range, 4 to 34) in vaccination coverage over regular care
alone. Education, assessment, monthly voucher pick up, free vaccinations,
and various combinations of vaccination referrals or onsite vaccinations re-
sulted in a median increase of 34 percentage points in vaccination coverage;
the specific strategies used for vaccination or referral produced no differences
in effectiveness. The fourth study looked at programs in WIC settings as part
of a comprehensive multicomponent program and found that the compo-
nents combined produced a median increase of 12 percentage points in vac-
cination coverage. The four reviewed studies provide sufficient evidence that
a variety of vaccination programs, delivered in WIC settings, are effective in
increasing vaccination coverage.

Although studies in this review looked at minority children in urban areas,
the results should be applicable to all WIC clients, of any race, for whom uni-
versally recommended vaccines are appropriate in either rural or urban set-
tings where improvements in coverage are needed.

Despite concerns on the part of many WIC providers that vaccination re-
quirements or monthly voucher pick up could negatively affect WIC partici-
pation, two studies suggested that these effects may not be large. The first
found that the dropout rates remained constant among those receiving the
vaccine program but increased in the group receiving no such program. The
second found small dropout rates (~1 percentage point) when comparing
children who received assessment and escort, assessment and referral, or as-
sessment and monthly voucher pick up. These findings do not suggest sub-
stantial effects of these programs on dropout rates.
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The findings of our systematic review of economic evaluations of WIC inter-
ventions are based on two studies.'-1% One of these reported cost per fully
vaccinated child of three variations of a WIC intervention that differed pri-
marily in the way referrals were handled and how vaccines were provided.
Adjusted cost per fully vaccinated child ranged from $34 to $84. Adjusted cost
of assessing immunization status, based on a second study, were $2.65 per
assessment for interventions using an onsite vaccination nurse and $1.28 per
assessment for interventions using other strategies to promote vaccination.

Difficulties in coordinating WIC programs with vaccination programs can pres-
ent barriers to implementation of the latter, as can objections among WIC pro-
viders and managers to the concept of monthly voucher pick up requirements.

In conclusion, the Task Force recommends vaccination programs in WIC set-
tings on the basis of sufficient evidence of effectiveness in increasing vacci-
nation coverage. These findings should be applicable to WIC clients of any
race for whom universally recommended vaccines are appropriate, in rural
and urban settings, where improvements in coverage are needed. No evi-
dence was found to support the possible harm that vaccination requirements
or monthly voucher pick up increase WIC dropout rates.

Vaccination Programs in Schools to Increase Coverage with Universally Recommended
Vaccines: Recommended (Sufficient Evidence of Effectiveness)

The goal of school-based vaccination programs is to improve vaccination
delivery to students aged 5-18 years. At this time, the only vaccination pro-
grams that would be appropriate in schools are those for newly recom-
mended vaccines, such as hepatitis B vaccine. School-based vaccination pro-
grams offer a unique opportunity for providing vaccinations and other
preventive services to young people. In the United States, for example, ap-
proximately 99% of children aged 11 and 12 years attend school. The vaccina-
tion programs we reviewed were almost always multicomponent, and included
efforts to increase demand (through educating students, parents, teachers,
and other school staff about vaccines and providing reminders or recalls
when students were due or past due for vaccinations) and access (by pro-
viding free vaccines, incentives, and special vaccination hours and loca-
tions). Written consent from parents or guardians was usually required. The
programs often involved collaboration among schools, local health depart-
ments, community clinics, and private health providers. (Vaccination re-
quirements for school attendance are reviewed elsewhere in this section; see
Vaccination Requirements for Child Care, School, and College Attendance.)
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Effectiveness

e Vaccination programs in schools are effective in increasing immunization
coverage by approximately 58 percentage points.

Applicability

e These findings should be applicable to adolescents for whom universally
recommended vaccines are appropriate, of any socioeconomic status and
race, in most schools where improvements in coverage are needed.

e These findings should also be applicable to newly recommended vaccines
(e.g., hepatitis B vaccine).

The findings of our systematic review are based on nine studies (in multiple
reports).17-183 All of the studies except one!8? were conducted to assess the
acceptance of hepatitis B vaccine at a time when the vast majority of students
were unvaccinated. Only one of these studies had a concurrent comparison
group in which vaccination was available but not promoted in a special pro-
gram.'”? We therefore included before-and-after studies in our review as long
as an assessment of the baseline vaccination coverage of the entire target stu-
dent population (usually the entire school) was included. An additional 11
studies were identified (in two reports) but did not meet our quality criteria
and were excluded from the review.!76:184

The nine studies of school-based programs reported a median increase in
vaccination coverage of 58 percentage points (range, 11 to 92). This improve-
ment shows that vaccination programs in schools are effective in increasing
coverage. Although exact dates of these programs were not always provided,
follow-up was generally one school year.

These results should be applicable to adolescents of any socioeconomic sta-
tus and race for whom universally recommended vaccines are appropriate
and where improvements in coverage are needed. They are also applicable in
a variety of types of schools. Because the studies only evaluated newly in-
troduced or recommended (but not required) vaccines, and because coverage
with vaccines already recommended for children in the United States is
greater than 90% by the time children enter school, school-based programs
can only be recommended for the introduction of new vaccines (e.g., hepati-
tis B vaccine).

One positive effect of vaccinating adolescents in schools is that they do not
then need to make special visits to their providers to receive vaccinations.
However, not visiting providers for vaccinations could have the unintended
negative effect of reducing the provision of other recommended adolescent
health services that might be offered when vaccines are delivered in a clini-
cal setting. We did not find empirical studies of this suggested harm.
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The findings of our systematic review of economic evaluations of school-
based vaccination programs are based on one study.!®> That study included
a cost analysis and a cost-effectiveness analysis of a school-based universal
hepatitis B vaccination program for sixth graders in British Columbia. The
adjusted program cost per fully vaccinated child (three vaccinations) was
US$47.11. Considering direct costs only, the adjusted cost per life-year saved
was US$2316 compared with the policy in place prior to the program (screen-
ing mothers and vaccinating children born to carrier mothers, in addition to
vaccinating high-risk individuals).

Need for special staff, difficulties coordinating school-based health programs
in each school, potential disruption of school routines, and concerns about
confidentiality are potential barriers to the implementation of these programs.

In conclusion, the Task Force recommends vaccination programs in schools
on the basis of sufficient evidence of effectiveness in increasing vaccination
coverage. These findings should be applicable to most schools and students
for whom newly recommended vaccines are indicated (e.g., hepatitis B vac-
cine) where improvements in coverage are needed.

Vaccination Programs in Child Care Centers to Increase Coverage with Universally
Recommended Vaccines: Insufficient Evidence to Determine Effectiveness

In 1997, approximately 32% of preschool children were cared for in child
care centers.'® These children, mostly under the age of five, are at increased
risk of contracting communicable diseases.'®” Programs to encourage vacci-
nation of children who are in child care assess a child’s immunization status
either when the child enrolls in the center or one or more times while the
child is attending the center. The efforts can be combined with education or
notification of parents, referrals to healthcare providers, and even providing
needed vaccinations at the center. Some centers require proof that children
have received certain vaccinations before they can be enrolled (see Vaccina-
tion Requirements for Child Care, School, and College Attendance).

Effectiveness

e We found insufficient evidence to determine the effectiveness of vaccina-
tion programs in child care centers in increasing vaccination coverage.

e Evidence was insufficient because no studies met the quality standards re-
quired for review.

e Insufficient evidence means that we were not able to determine whether or
not the intervention works.

We found no studies that qualified for our systematic review of vaccination
programs in child care centers. One study was identified but did not meet our
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quality criteria and was not included in the review.!®® We therefore had in-
sufficient evidence to determine whether or not these programs are effective
in increasing vaccination coverage. We did not look for other harms or bene-
fits of these programs.

Because we could not establish the effectiveness of these programs, we did
not examine situations in which such programs would be applicable, infor-
mation about economic efficiency, or possible barriers to implementation.

In conclusion, the Task Force found insufficient evidence to determine the ef-
fectiveness of vaccination programs in child care centers in increasing vacci-
nation coverage because no qualifying studies were identified.

Home Visits to Increase Coverage with Universally Recommended Vaccines:
Recommended (Sufficient Evidence of Effectiveness)

Home visits to promote receipt of vaccinations consist of face-to-face services
delivered to clients in their homes, including education, assessment of need
for vaccinations, referral to a vaccination provider, or providing vaccinations
in the clients’ homes. Telephone or mail reminders can also be used. Home
visits are usually directed to subpopulations that are difficult to reach, such
as people living in public housing communities or rural areas. (Home visits
are also used to address other public health issues such as violence [see
Chapter 9]).

Effectiveness

¢ Home visits combined with other activities are effective in increasing vacci-
nation coverage by approximately 13 percentage points.

Applicability

e These findings should be applicable to adults and children for whom uni-
versally recommended vaccines are appropriate, including those of low
socioeconomic status, in urban and rural settings where improvements in
coverage are needed.

Economic Efficiency

e Although effective in increasing vaccination coverage, home visits solely for
this purpose can have very high resource costs for the benefits achieved.

The findings of our systematic review are based on seven studies that exam-
ined the effectiveness of home visits alone or combined with other activities
to promote vaccinations.?”77:18-19 An additional eight studies were identi-
fied but did not meet our quality criteria and were excluded from the re-
view.!?4-201 One additional report provided information on a study already in-
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cluded in the review.3* Five of the reviewed studies looked at home visiting
with or without client reminders and case management, and two studies
looked at home visits along with other activities, including community out-
reach, education, transportation assistance, or provider education with feed-
back (see Assessment plus Feedback for Vaccination Providers). These seven
studies showed a median increase of 10 percentage points in vaccination cov-
erage (range, -1 to +49). The generally positive changes in the reviewed
studies provide sufficient evidence of the effectiveness of home visits in in-
creasing vaccination coverage.

These findings should be applicable to most adults and children, including
those of low socioeconomic status, living in urban or rural areas, for whom
universally recommended vaccines are appropriate and where improvements
in coverage are needed.

The findings of our systematic review of economic evaluations of home vis-
its are based on four studies.!?’193:197:202 Adjusted cost per child vaccinated
was $221°7 and $130.22 Adjusted cost per additional vaccination was $513'"!
and $13,020.1%

The need to train those who will conduct home visits, and concerns about
their safety, present potential barriers to use of this approach.

In conclusion, the Task Force recommends home visits on the basis of suffi-
cient evidence of effectiveness in increasing coverage with universally rec-
ommended vaccines. These findings should be applicable to most adults and
children, including those of low socioeconomic status, in both urban and
rural settings where improvements in coverage are needed. Although home
visits are an effective way to increase vaccination coverage, when made
solely for this purpose they can have very high resource costs for the bene-
fits achieved.

Universally Recommended Vaccines: Provider- or System-Based Interventions

Healthcare providers and systems can also help to ensure that their clients re-
ceive recommended vaccinations. Unfortunately, they often miss such op-
portunities. Provider- or system-based interventions, which are implemented
primarily through healthcare systems, are designed to encourage healthcare
providers to actively ensure that clients get needed vaccinations. These in-
terventions educate providers about vaccinations, remind providers when in-
dividual clients are due for vaccinations, and give feedback to providers on
how well they are doing in terms of providing specific vaccinations. An ad-
ditional intervention—standing orders—removes a potential barrier to vacci-
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nation (heavy physician workload) by increasing the number of personnel in
healthcare settings qualified to give vaccinations.

Provider Reminder and Recall Systems to Increase Coverage with Universally
Recommended Vaccines: Recommended (Strong Evidence of Effectiveness)

(See also Provider Reminder Systems to Increase Coverage with Targeted Vaccines: Recommended
as Part of a Combination Approach, as well as Provider Reminder Systems When Used Alone to
Increase Coverage with Targeted Vaccines: Recommended in Section Il of this chapter.)

Through provider reminder and recall systems, providers are reminded that
clients are due (reminder) or overdue (recall) for specific vaccinations. Re-
minders can take many forms, including notes in clients’ charts, mailings,
checklists, flowcharts, or computer notification. The content of the reminders
varies, ranging from a simple notation that a vaccination is due or late to such
a reminder combined with additional information. Providers most often re-
ceive the information during a scheduled appointment with a client, but can
also receive it before or after the appointment.

Provider reminder and recall can be used alone or combined with other ac-
tivities including clinic-based education, assessment plus feedback for vacci-
nation providers, provider education, community-wide education, or ex-
panded access to vaccination services.

(Provider reminders can also be combined with standing orders. See Stand-
ing Orders for more information about this use.)

Effectiveness

e Provider reminder and recall systems, when used alone, are effective in in-
creasing vaccination coverage by approximately 17 percentage points.

e Various combinations of interventions that include provider reminder and
recall systems are effective in increasing vaccination coverage by approxi-
mately 14 percentage points.

Applicability

e These findings should be applicable to clients of any age for whom univer-
sally recommended vaccines are appropriate, for a range of providers and
healthcare settings, where improvements in coverage are needed.

Other Effects

e The use of provider reminder and recall systems may lead to improvements
in outcomes other than vaccine coverage, such as improved delivery of
other preventive services or clinical care.

The findings of our systematic review are based on 30 studies.?+2%33:36,39:41,
51,52,95,100,156,191,203-220 Ay additional 30 studies were identified but did not meet
our quality criteria and were excluded from the review,>0:68:75,104,106,10-112,114,
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136,137,151,152,195,221-236 Ejght additional reports provided information on studies
already included in the review.8,8%.87.88.237-240 Reyiewed studies evaluated re-
minder and recall alone, in combination with other activities, or both. Pro-
vider reminder and recall systems used alone showed an overall median in-
crease of 17 percentage points (range, 1 to 67; 17 intervention arms). When
combined with other activities, the median increase was 14 percentage points
(range, 1 to 36; 12 intervention arms). Whether used alone or in combination
with other activities, provider reminder and recall systems were effective in
increasing vaccination coverage.

These results should be applicable, where improvements in coverage are
needed, to clients for whom universally recommended vaccines are appro-
priate and to diverse providers in a wide range of settings. The findings are
applicable to several kinds of providers—residents, physicians who have
completed their training, and non-physician providers of vaccinations—in
academic clinics, managed care facilities, private practice, community health
centers, community hospitals, and community-wide settings. Physicians who
practice internal medicine, family medicine, and pediatrics were studied.
Clients were either outpatients or inpatients of any age. Reminder and recall
systems were effective in increasing delivery of vaccines for measles, mumps,
and rubella (MMR); diphtheria, tetanus, pertussis (DTP); oral poliovirus (OPV);
Haemophilus influenzae type B (Hib); influenza; pneumococcal disease; and
the adult formulation of diphtheria and tetanus toxoids (Td). Studies of uni-
versally recommended vaccines did not examine provider reminder and re-
call system effectiveness in increasing delivery of hepatitis B vaccinations.

Some studies found additional benefits of provider reminder and recall sys-
tems in the form of improved delivery of other preventive services or clinical
care, perhaps owing to improved performance of providers and systems in
delivering preventive care. We did not look for other positive or negative ef-
fects of provider reminder and recall systems.

The findings of our systematic review of economic evaluations are based on
three studies.38-221 The first study showed that the adjusted cost per addi-
tional vaccination for provider reminders only®® was $0.70. This cost is prob-
ably an underestimate because it does not include the cost of producing
reminders. The second study estimated the cost of an intervention that in-
cluded both client and provider reminders.3? The adjusted cost per additional
child vaccinated in that study was $4. The third study?* estimated the cost
of a program that assessed the immunization status of hospitalized children
by contacting the children’s usual physicians and by reminding hospital
physicians to vaccinate the children before they were discharged. The ad-
justed cost per fully vaccinated child was $300.
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We found two potential barriers to implementing provider reminder and re-
call systems: the burden placed on administrative systems (e.g., difficulty in
placing reminders in clients’ charts or providers® difficulty in using the re-
minders) and lack of an information infrastructure (e.g., computerized re-
cords) to generate reminders and recalls.

In conclusion, the Task Force recommends provider reminder and recall sys-
tems alone or in combination with other activities on the basis of strong evi-
dence of effectiveness in increasing vaccination coverage. These findings
should apply to clients of any age, for whom universally recommended vac-
cines are appropriate and where improvements in coverage are needed, and
should also apply to diverse providers in most settings where vaccinations
are provided.

Assessment Plus Feedback for Vaccination Providers to Increase Coverage with Universally
Recommended Vaccines: Recommended (Strong Evidence of Effectiveness)

(See also Assessment Plus Feedback for Vaccination Providers to Increase Coverage with
Targeted Vaccines: Recommended as Part of a Combination Approach, as well as Assessment
Plus Feedback for Vaccination Providers, When Used Alone, to Increase Coverage with Targeted
Vaccines: Insufficient Evidence to Determine Effectiveness, in Section Il of this chapter,)

Assessment and feedback programs for vaccination providers involve assess-
ing the provider’s performance in delivering one or more vaccinations to
clients and giving information about that assessment to the provider. Goals
of these programs can include changing the provider’s knowledge, attitudes,
and behavior and stimulating other changes in the way vaccinations are de-
livered (e.g., use of provider reminders [see Provider Reminder and Recall
Systems] or standing orders [see Standing Orders]). Program activities can
also include use of financial or other incentives (positive or negative) or
benchmarking (comparing a provider’s performance to a goal or standard of
performance).

Assessments can be conducted for providers in private practices, group
practices, managed care organizations, teaching hospitals, or other settings
and may be conducted by the provider’s staff, the staff of the organization
that manages the setting, insurance companies, or others with an interest in
improving provider and system success in delivering vaccinations. One good
example of provider assessment and feedback can be found at www.cdc.gov/
nip/afix/default.htm.

Effectiveness

e Provider assessment plus feedback, when used alone, is effective in in-
creasing vaccination coverage by approximately 16 percentage points.
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e Various combinations of provider assessment plus feedback with other ac-
tivities are effective in increasing vaccination coverage by approximately 17
percentage points.

Applicability

e These findings should be applicable to clients of any age, for universally
recommended vaccinations delivered by most providers, in most settings
where vaccinations are provided and where improvements in coverage are
needed.

Other Effects

e Provider assessment plus feedback can lead to improvements other than
vaccine coverage, such as improved delivery of other preventive services or
clinical care.

The findings of our systematic review are based on 14 studies that evaluated
the effectiveness of provider assessment plus feedback, either alone or in
combination with other activities?*29-36,72,191,209,210,214,219,224,241-244 (m st often
provider reminder and recall systems, as well as provider education, client re-
minders, clinic-based education, or incentives). An additional 13 studies
were identified but did not meet our quality criteria and were excluded from
the review.7>79,136,223,228,229,234,235,245-249 Four additional reports provided in-
formation on studies already included in the review.8-8-101.2%0 provider feed-
back plus assessment was effective in increasing vaccination coverage,
whether used alone (median increase of 16 percentage points; range, 9 to 41)
or in combination with other activities (median increase of 17 percentage
points; range, 1 to 43). Several studies showed that these improvements
could be maintained or increased over several subsequent years.

These results should be applicable to clients of any age for whom universally
recommended vaccines are appropriate, seen by many kinds of providers
(residents; physicians in internal medicine, family medicine, and general
practice; and non-physician providers) in settings where vaccinations are
commonly delivered (private practice, managed care organizations, public
health clinics, community health centers, and university or other teaching
hospitals) and where improvements in coverage are needed. Provider as-
sessment plus feedback was effective in increasing delivery of several vac-
cines: measles, mumps, and rubella (MMR); diphtheria, tetanus, pertussis
(DTP); oral poliovirus (OPV); Haemophilus influenzae type B (Hib); influ-
enza; pneumococcal; and the adult formulation of diphtheria and tetanus
toxoids (Td). Studies of universally recommended vaccines did not examine
the effectiveness of provider assessment plus feedback in increasing delivery
of hepatitis B vaccinations.
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Some studies looked at additional benefits of provider assessment plus feed-
back (e.g., improved delivery of other preventive services or clinical care)
and found some improvements in these areas. We did not look for other posi-
tive or negative effects of provider assessment plus feedback.

We did not find any economic evaluations of these programs.

The lack of an adequate information infrastructure (e.g., computerized re-
cords) and the administrative burden placed on providers and systems are po-
tential barriers to implementing provider assessment plus feedback programs.

In conclusion, the Task Force recommends assessment plus feedback for vac-
cination providers either alone or in combination with other activities, on the
basis of strong evidence of effectiveness in increasing vaccination coverage.
These findings should be applicable to clients of any age, for whom univer-
sally recommended vaccines are appropriate, for many kinds of providers, in
settings where vaccines are usually delivered and where improvements in
coverage are needed.

Provider Education Only to Increase Coverage with Universally Recommended Vaccines:
Insufficient Evidence to Determine Effectiveness

(See also Provider Education When Used Alone to Increase Targeted Vaccines Coverage:
Insufficient Evidence to Determine Effectiveness in Section Il of this chapter.)

Provider education seeks to increase providers’ knowledge and change their
attitudes about vaccinations, to get them to deliver more of the appropriate
vaccinations to their clients, to stimulate them to use additional approaches
to increasing vaccine coverage (e.g., client or provider reminder and recall
systems or standing orders), or to improve their interactions with clients so
that clients are more willing to accept vaccinations. Educational information
for providers can be made available through written materials, computer soft-
ware, videos, lectures, or continuing medical education programs.

(For more information on provider education programs that include other
activities to increase universally recommended vaccine coverage, see Pro-
vider Reminder and Recall Systems and Assessment Plus Feedback for Vacci-
nation Providers.)

Effectiveness

e We found insufficient evidence to determine the effectiveness of provider
education alone in increasing vaccination coverage or improving providers’
knowledge and attitudes about vaccinations.

® Evidence was insufficient because of the small number of studies, small ef-
fect sizes, variable statistical significance, and few studies measuring out-
comes other than knowledge and attitudes.
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e Insufficient evidence means that we were not able to determine whether or
not the intervention works.

e Provider education combined with provider reminders or provider assess-
ment and feedback, however, can be effective in increasing coverage with
universally recommended vaccines.

The findings of our systematic review are based on four studies.?06-251-253 An
additional two studies were identified but did not meet our quality criteria
and were excluded from the review.232-*>* One additional report provided in-
formation on a study already included in the review.?* Two studies evaluated
improvements in vaccination coverage among adults. One found a small and
nonsignificant improvement, and the other found that provider education
alone produced less improvement in vaccination coverage than did standing
orders or provider reminders. The two other studies found small improve-
ments in provider knowledge and attitudes. The programs evaluated in three
of the studies were not very intensive. Overall, the evidence was insufficient
to determine whether or not provider education, by itself, is effective in in-
creasing vaccination coverage.

Because we could not establish the effectiveness of these programs, we did
not examine situations in which they would be applicable, information about
economic efficiency, or possible barriers to implementation.

In conclusion, the small number of studies, small effect sizes, variable sta-
tistical significance, and few studies measuring outcomes other than knowl-
edge and attitudes provided insufficient evidence for the Task Force to deter-
mine the effectiveness of provider education alone in increasing vaccination
coverage or improving providers’ knowledge and attitudes about vaccina-
tions. It should be noted, though, that provider education can be effective in
increasing vaccine coverage when used in combination with provider re-
minders or provider assessment and feedback (see Provider Reminder and
Recall Systems and Assessment Plus Feedback for Vaccination Providers).

Standing Orders to Increase Coverage with Universally Recommended Vaccines:
Recommended for Adults (Strong Evidence of Effectiveness)
Insufficient Evidence to Determine Effectiveness for Children

(See also Standing Orders to Increase Coverage with Targeted Vaccines: Recommended as Part
of a Combination Approach, as well as Standing Orders When Used Alone to Increase Coverage with
Targeted Vaccines: Insufficient Evidence to Determine Effectiveness in Section Il of this chapter.)

Standing orders allow professionals who are not physicians (e.g., nurses or
pharmacists) to give vaccinations without direct physician involvement at
the time of the vaccination. The goal of standing orders is to increase vacci-
nation coverage by reducing missed opportunities and overcoming existing
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barriers, such as requirements for a physical examination before vaccinating
a client or unavailability of physicians due to other demands on their time.

We reviewed the use of standing orders in clinics, hospitals, and nursing
homes. Although dedicated vaccination clinics often operate using standing
orders, we did not consider this use to be a provider or system intervention
and therefore did not include this setting in our review.

Effectiveness

e Standing orders, when used alone, were effective in increasing vaccine cov-
erage of adults by approximately 51 percentage points.
Various combinations of interventions that include standing orders are ef-

fective in increasing vaccination of adults by approximately 16 percentage
points.

® We found insufficient evidence to determine the effectiveness of standing
orders in increasing vaccination coverage among children: the only study
included in our review found no overall improvement in vaccination
coverage.

Insufficient evidence means that we were not able to determine whether
or not the intervention works to increase vaccination of children through
standing orders.

Applicability

e The recommended intervention should be applicable to adults for whom
universally recommended vaccines are appropriate in both inpatient and
outpatient settings where improvements in coverage are needed.

The findings of our systematic review are based on 11 studies (in 12 reports)
that examined standing orders either alone or combined with other activi-
ties,36:40.47,81,98,155,206,255-259 Ap additional five studies were identified but did
not meet our quality criteria and were excluded from the review.!10:152,233,260,261
Two additional reports provided information on a study already included in
the review.8%-262 Used alone, standing orders increased adult vaccination cov-
erage by a median of 51 percentage points (range, 30 to 81). Used in combi-
nation—with expanding access in healthcare settings, client reminder and re-
call systems, clinic-based education, provider education, provider reminder
and recall systems, or provider assessment plus feedback—standing orders
increased adult vaccination coverage by a median of 16 percentage points
(range, 6 to 26). Most studies were less than a year long, but one found that
improvement continued over a five-year period. Alone or combined with
other interventions, standing orders are effective in increasing adult vaccina-
tion coverage.

We found only one study that evaluated standing orders for vaccinations
for children, which showed no overall improvement in vaccination coverage.
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Because vaccination protocols in children are more complex than such proto-
cols in adults, and because the single available study showed no improvement
in coverage, the evidence was insufficient to determine the effectiveness of
standing orders in increasing vaccination coverage among children.

These findings should be applicable to delivery of influenza and pneumo-
coccal polysaccharide vaccines to adults in hospitals, nursing homes, and
outpatient settings including private practices, managed care organizations,
Veterans’ Administration clinics, and university-related clinics where improve-
ments in coverage are needed. No studies looked at using standing orders to
increase delivery of vaccines to adolescents or to increase delivery of hepatitis
B vaccinations or the adult formulation of diphtheria and tetanus toxoids (Td).

We did not look for any other positive or negative effects of standing orders
and did not find any economic evaluations of these programs.

The burden placed on providers and healthcare systems, difficulties in fos-
tering inter-professional communication and sharing of responsibilities, and
challenges of reconciling these programs with local legal and regulatory
structures can present barriers to implementing standing orders programs.

In conclusion, the Task Force recommends standing orders to increase vacci-
nation coverage among adults on the basis of strong evidence of effective-
ness. This finding should be applicable to adults in both inpatient and out-
patient settings where improvements in coverage are needed.

The Task Force, however, found insufficient evidence to determine the effec-
tiveness of standing orders in increasing vaccination coverage among children.

CONCLUSION: UNIVERSALLY RECOMMENDED VACCINES

This first section of the chapter summarizes Task Force conclusions and
recommendations on interventions to increase delivery of universally recom-
mended vaccines for children, adolescents, and adults. To increase commu-
nity demand for these vaccinations the Task Force recommends client re-
minder and recall systems; multicomponent interventions that include
education; and vaccination requirements for child care, school, and college
attendance; insufficient evidence exists at this time to determine the effec-
tiveness of community-wide education; clinic-based education; client or family
incentives; or client-held medical records. To enhance access to vaccination
services, the Task Force recommends reducing client out-of-pocket costs, ex-
panding access as part of a multicomponent intervention, vaccination pro-
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grams in WIC settings, vaccination programs in schools, and home visits; in-
sufficient evidence is available to determine the effectiveness of expanding
access as a single-component intervention or of vaccination programs in child
care centers. To improve the performance of providers and systems in deliv-
ering vaccines, the Task Force recommends provider reminder and recall sys-
tems, assessment plus feedback for vaccination providers, and standing orders
for adults; insufficient evidence was found to determine the effectiveness of
either standing orders for children or provider education by itself. Details of
these reviews have been published?*263:264 and these articles, along with ad-
ditional information about the reviews, are available at www.thecommunity
guide.org/vaccine. Updates and expansions of this chapter are in progress
and will also be available at that site. Additional information about using
these recommendations is available at the end of this chapter.

SECTION II: TARGETED VACCINES: IMPROVING TARGETED
INFLUENZA, PNEUMOCOCCAL POLYSACCHARIDE, AND HEPATITIS B
VACCINATION COVERAGE AMONG HIGH-RISK ADULTS

(See summary list of interventions at the beginning of this chapter.)

Section I of this chapter considered effective approaches to increasing cover-
age of universally recommended vaccines (those that should be administered
to all people in a given age group). Now we turn to targeted vaccines, those
given to specific groups with factors that make them particularly susceptible
to a disease (at-risk or high-risk populations). Note that it is not actually the
vaccines themselves that change, but rather their indicated use. For example,
the influenza vaccine is universally recommended for all people over age 50
and is also targeted to people under age 50 who have specific health prob-
lems. Interventions and policies to promote targeted vaccines are likely to
be more complex than similar interventions to promote universally recom-
mended vaccines. For example, interventions to improve coverage with uni-
versally recommended vaccines might need no more information about the
target population than age; programs to promote targeted vaccines might re-
quire information on age, risk factors, and vaccination history.

Three vaccine-preventable diseases—influenza, pneumococcal infections,
and hepatitis B—cause significant illness and premature death each year in
the United States. The people most likely to develop these diseases can be
identified by specific risk factors, and prevention of the diseases can be en-
hanced by increasing vaccine coverage in the at-risk groups.2%°

Annually, influenza may cause as many as 36,000 deaths in the United
States® and hospitalize as many as 114,000 people.>°® The most vulnerable
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groups are adults age 65 and older, and younger people with medical condi-
tions such as diabetes, heart disease, or lung disease.267-2%

More than 7000 people in the United States die every year as a result of in-
vasive pneumococcal disease.?”® Pneumococcal infections account for more
than 100,000 hospitalizations for pneumonia and more than 60,000 cases of
bacteremia and other forms of invasive pneumococcal diseases annually.?”~%73
Risk factors for complications of pneumococcal infections are similar to those
for influenza, and include age and chronic illnesses such as diabetes, heart
disease, and lung disease.267-268:274

As many as 1.25 million people in the United States are chronically in-
fected with hepatitis B virus (HBV),%”> and 5000 die of HBV-related cirrhosis
or liver cancer annually.?’®?”7 An estimated 73,000 new HBV infections oc-
curred in 2000.%7® The most commonly reported risk factors for hepatitis B in-
clude heterosexual activity (39.8%), sexual activity between men (14.6%),
and injection drug use (13.8%).2” Infection with HBV is also an occupational
risk for health, rescue, and law enforcement personnel who deliver either
routine or emergency care.

Annual vaccination to prevent influenza is recommended?®® for people over
50 years of age and for younger people with certain chronic conditions, es-
pecially during the active flu season between October and March. Influenza
coverage rates among adults under 65 years of age with high-risk conditions
remain well below the Healthy People 2010° goal of 60% .%8' In 2000, vacci-
nation coverage for adults aged 18-49 years with high-risk conditions was
24.7%, and among adults aged 50-64 with high-risk conditions, coverage
rates were only 43.9 % .26°

Similarly, in 2000, only 12.3% of people aged 18-49 years with high-risk
conditions had ever been vaccinated with the pneumococcal polysaccharide
vaccine, and only 26% of those aged 50-64 with high-risk conditions had
been vaccinated; in contrast, coverage among people over the age of 65 was
52.9%.2%2 It is worth noting, however, that vaccination coverage rates among
people over the age of 65 largely reflect vaccination coverage of non-Hispanic
whites, 56.8% of whom have been vaccinated, whereas only 30.4% of His-
panics and 30.7 % of non-Hispanic blacks have received the vaccine.

The impact of a policy to deliver hepatitis B vaccine routinely to healthcare
workers can be seen in the dramatic decline of HBV infections among these
workers after such vaccination became routine: from 17,000 in 1983 to only
400 in 1995.%8 Despite the availability of this effective vaccine, vaccination
coverage rates for HBV still remain low in most targeted populations. Two
small local studies showed vaccination coverage rates of only 9% of men
who have sex with men in 1998%% and only 6% among injection drug users
in 1998-2001.28
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Over the past decade, improvements in vaccination coverage for adults
have also been unevenly distributed. Although coverage rates for influenza and
pneumococcal polysaccharide vaccines have steadily improved among adults
over 65 years of age, improvements in vaccination coverage among younger
adults with risk conditions have been less dramatic and coverage rates re-
main low.?® Similarly, significant increases in vaccination coverage for HBV
among healthcare workers have not been matched in harder-to-reach popu-
lations engaging in high-risk behaviors.

OBJECTIVES AND RECOMMENDATIONS FROM OTHER ADVISORY GROUPS

The interventions recommended in this chapter can be used to reach objec-
tives set out in Healthy People 2010° (Table 6-1). These targeted vaccines ob-
jectives are also priorities for the National Immunization Program (NIP) of
the Centers for Disease Control and Prevention (CDC). In addition, the rec-
ommendations complement information from other advisory groups, includ-
ing the following:

Recommendations for Adolescent and Adult Vaccinations

These recommendations are published by the Advisory Committee on Im-
munization Practices (ACIP) of the U.S. Department of Health and Human
Services (DHHS)/CDC,>!" the American College of Physicians,'? Infectious
Disease Society of America,'>!3 the American Academy of Family Physicians
(AAFP),’ and the American College of Obstetricians and Gynecologists.!*
Vaccination recommendations for adolescents are now coordinated among
ACIP, AAFP, and the American Medical Association.

Recommendations for Interventions to Improve Vaccination Coverage

These recommendations have been developed by the Canadian Community
Health Practice Guidelines Working Group,'>!® ACIP,'”!8 and the National
Vaccine Advisory Committee.!”

METHODS

Methods used for the reviews are summarized in Chapter 10. Specific methods
used in the systematic reviews are described elsewhere?® and are available
at www.thecommunityguide.org/vaccine. For this review of interventions to
increase targeted vaccines coverage among high-risk adults, we adopted the
conceptual approach used in the reviews of evidence on effectiveness of in-
terventions to improve universally recommended vaccines coverage, the
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topic of the first section of this chapter (see also Briss et al., 2000%°). The logic
framework (Figure 6-1) shows the strategy and intervention options avail-
able for efforts to increase targeted vaccination coverage in populations at
high risk, which is the same as that for universally recommended vaccines.

In interpreting the results of our systematic reviews of interventions to in-
crease targeted vaccine coverage, we found that only 1 of 11 interventions,
when implemented alone, provided evidence of effectiveness strong enough
for the Task Force to recommend use of the intervention (Provider Remind-
ers, described below). Among the other 10 interventions, too few studies with
sufficient quality of design and execution were available to formulate a rec-
ommendation (all described below). Many of the studies in the review eval-
uated the use of more than one intervention (multicomponent interventions).
In these published reports of multicomponent interventions, we found that
the effects of the individual interventions could not be calculated separately
from the overall effect. Yet, as we worked with the data on the effectiveness
of the multicomponent interventions, we saw that they frequently combined
interventions from at least two of our three categories: increasing client de-
mand for vaccinations, enhancing access to vaccination services, and pro-
vider- or system-based interventions. We analyzed the various combinations
used, and discovered that the effective combinations usually combined one or
more interventions to enhance access with one or more provider- or system-
based interventions and/or one or more interventions to increase client de-
mand (a more complete discussion of this process can be found else-
where?8). This qualitative approach to data analysis allowed us to formulate
a recommendation that encompasses the three categories and provides a
> of options from which users can choose (see Increasing Targeted
Vaccines Coverage Through Multiple Interventions Implemented in Combi-
nation below).

“menu’

ECONOMIC EFFICIENCY

We found no economic evaluations of interventions recommended for in-
creasing targeted vaccine coverage and therefore present no economic data
in this section of the chapter.

RECOMMENDATIONS AND FINDINGS

This section presents a summary of the findings of the systematic reviews
conducted to determine the effectiveness of interventions to increase cover-
age with vaccinations targeted to high-risk populations. These interventions
are grouped into four categories: increasing community demand for vaccina-
tions; enhancing access to vaccination services; provider- or system-based in-
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terventions; and increasing targeted vaccines coverage through multiple inter-
ventions implemented in combination.

Targeted Vaccines: Increasing Community Demand for Vaccinations

Interventions to increase demand for vaccination services provide informa-
tion and advice to individual clients or to people within a community who
are at risk. Within this category, we reviewed interventions that use clinic-
based or community-wide client education, client reminder systems, client
incentives, and vaccination requirements.

Clinic-Based Client Education When Used Alone to Increase Coverage with Targeted
Vaccines: Insufficient Evidence to Determine Effectiveness

(See also Clinic-Based Education When Used Alone to Increase Coverage with Universally Recommended
Vaccines: Insufficient Evidence to Determine Effectiveness in Section | of this chapter,)

Clinic-based education interventions provide information on vaccinations to
clients while they are being served in a medical or public health clinic set-
ting. These interventions help clients to identify their risk status and deter-
mine whether they should get specific vaccines. The interventions also edu-
cate clients about the potential benefits of vaccination. Such education can
reduce or remove barriers to vaccination by changing negative attitudes and
beliefs. These interventions may use a variety of formats such as letters,
newsletters, brochures, and posters.

Effectiveness

e We found insufficient evidence to determine the effectiveness of clinic-
based client education alone in increasing targeted vaccines coverage.

e Evidence was insufficient because of the small number of available studies.

¢ Insufficient evidence means that we were not able to determine whether or
not the intervention works.

The findings of our systematic review are based on two studies that exam-
ined the effectiveness of clinic-based client education when used alone.?87-288
In both studies, brochures were used to provide education to clients. One
study also evaluated two versions of health information brochures given to
healthcare providers for use with their clients. The two brochure versions
were associated with increases of 2 and 10 percentage points, respectively, in
the proportion of clients screened or vaccinated for hepatitis B. The second
study evaluated the effect on subsequent receipt of pneumococcal vaccina-
tion of an educational brochure given to clients. In this study, vaccination
rates among clients with at-risk medical conditions improved by 16.1 per-
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centage points compared with rates among clients who were not given the
brochure. The small number of studies, however, does not provide enough
evidence to determine the effectiveness of the intervention.

Because we could not establish the effectiveness of these programs, we did
not examine situations in which they would be applicable, information about
economic efficiency, or possible barriers to implementation.

In conclusion, the Task Force found insufficient evidence to determine the ef-
fectiveness of clinic-based client education when used alone to increase vac-
cination coverage among adult populations at high risk. The evidence was
considered insufficient because of the small number of available studies.
(Clinic-based client education when combined with additional interventions
is reviewed below. See Increasing Targeted Vaccines Coverage through Mul-
tiple Interventions Implemented in Combination.)

Client Reminder Systems When Used Alone to Increase Coverage with Targeted Vaccines:
Insufficient Evidence to Determine Effectiveness

(Client reminder and recall systems are recommended for increasing coverage
with universally recommended vaccines. See Section | of this chapter,)

Client reminder systems for targeted vaccines provide information or advice
directly to individual clients at high risk to encourage them to obtain appro-
priate vaccinations. Examples of client reminders include letters or postcards
sent from a provider’s office, healthcare system, or insurance carrier. In this
review, we categorized as client reminders those interventions that identified
and notified individual clients at high risk and included a vaccination rec-
ommendation developed for the client by his or her healthcare provider or
system.

Effectiveness

e We found insufficient evidence to determine the effectiveness of client re-
minder systems alone in increasing targeted vaccination coverage.

e Evidence was insufficient because of the small number of available studies.

¢ Insufficient evidence means that we were not able to determine whether or
not the intervention works.

The findings of our systematic review are based on one study evaluating the
effectiveness of client reminder systems when used alone.’” In this study,
clients identified as being at high risk for influenza received a postcard with
a personal message signed by their physician. At follow-up, self-reported vac-
cination for influenza improved by 3.7 percentage points compared with
clients who did not receive a postcard reminder. This single study, however,
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provided insufficient evidence to determine whether or not client reminders,
by themselves, are effective in increasing vaccination coverage.

Because we could not establish the effectiveness of these interventions, we
did not examine situations in which they would be applicable, information
about economic efficiency, or possible barriers to implementation.

In conclusion, the Task Force found insufficient evidence to determine the
effectiveness of client reminder systems when used alone to increase vacci-
nation coverage among high-risk adults because of the small number of avail-
able studies. (Client reminder systems when combined with additional inter-
ventions are reviewed below. See Increasing Targeted Vaccines Coverage
through Multiple Interventions Implemented in Combination.)

Community-Wide Education When Used Alone to Increase Coverage with Targeted Vaccines:
Insufficient Evidence to Determine Effectiveness

(See also Community-wide Education When Used Alone to Increase Coverage with Universally Recommended
Vaccines: Insufficient Evidence to Determine Effectiveness in Section | of this chapter.)

Community-wide education interventions provide information to most or all
of a target group of people in a geographic area, which can include vaccina-
tion providers in addition to clients. Educational messages can be delivered
by various methods (e.g., mail, radio, newspapers, television, and posters). The
goal of community-wide education is to increase or improve the availability
of information about vaccinations and increase people’s knowledge, thereby
increasing their acceptance of and demand for vaccinations and, ultimately,
increasing vaccination coverage.

Effectiveness

e We found insufficient evidence to determine the effectiveness of
community-wide education interventions alone in increasing targeted
vaccines coverage.

e Evidence was insufficient because no studies were available.

¢ Insufficient evidence means that we were not able to determine whether or
not the intervention works.

We did not find any studies that evaluated community-wide education when
used alone, and therefore had insufficient evidence to determine whether or
not this intervention is effective in increasing vaccination coverage.

Because we could not establish the effectiveness of these interventions, we
did not examine situations in which they would be applicable, information
about economic efficiency, or possible barriers to implementation.
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In conclusion, the Task Force found insufficient evidence to determine the
effectiveness of community-wide education when used alone to increase tar-
geted vaccines coverage among high-risk adults because no studies were
available.

Client or Family Incentives When Used Alone to Increase Coverage with Targeted Vaccines:
Insufficient Evidence to Determine Effectiveness

(See also Client or Family Incentives to Increase Coverage with Universally Recommended Vaccines:
Insufficient Evidence to Determine Effectiveness in Section | of this chapter.)

These interventions use financial or other incentives to motivate people at
risk to accept vaccinations. Incentives may be positive (rewards) or negative
(penalties). This approach is based on the idea that clients will be motivated
to seek vaccinations if they receive rewards (e.g., money or discount coupons
for retail establishments) or face penalties (e.g., being excluded from partici-
pation in a program).2%

Effectiveness

e We found insufficient evidence to determine the effectiveness of client or
family incentives alone in increasing targeted vaccines coverage.

e Evidence was insufficient because of the small number of available studies.

e Insufficient evidence means that we were not able to determine whether or
not the intervention works.

The findings of our systematic review are based on one study evaluating the
effectiveness of client incentives when used alone.?® This study evaluated
the implementation of a $10 incentive to increase hepatitis B vaccination cov-
erage among recruited injection drug users; the incentive increased vaccina-
tions by 35 percentage points. Although this is a relatively large increase, this
single study alone did not provide enough evidence for the Task Force to de-
termine whether or not client incentives by themselves are effective in in-
creasing vaccination coverage.

Because we could not establish the effectiveness of these interventions, we
did not examine situations in which they would be applicable, information
about economic efficiency, or possible barriers to implementation.

In conclusion, the Task Force found insufficient evidence to determine the ef-
fectiveness of client incentives when used alone to increase targeted vaccines
coverage among adults at high risk because of the small number of available
studies.
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Vaccination Requirements When Used Alone to Increase Coverage with Targeted Vaccines:
Insufficient Evidence to Determine Effectiveness

(Vaccination requirements for child care, school, and college attendance are recommended
to increase coverage with universally recommended vaccines. See Section | of this chapter.)

These laws or policies require vaccinations or other documentation of im-
munity (or documentation of refusing a vaccination) as a condition of atten-
dance, participation, or employment. Although some hospitals have policies
requiring staff to be vaccinated against influenza, no state or federal laws in
the United States require high-risk adults to receive influenza, pneumococcal
polysaccharide, or hepatitis B vaccines. Current standards of the Occupa-
tional Safety and Health Administration?®® mandate that employers offer the
hepatitis B vaccination series, at no cost, to any employee whose work is
likely to include exposure to blood or other potentially infectious materials,?*!
although employees can decline the vaccination. The impact of this policy
can be seen in the dramatic decline of HBV infections among healthcare
workers, from 17,000 in 1983 to only 400 in 1995.%8

Effectiveness

e We found insufficient evidence to determine the effectiveness of vaccination
requirements, when used alone, in increasing targeted vaccines coverage.

e Evidence was insufficient because there were no qualifying studies.

¢ Insufficient evidence means that we were not able to determine whether or
not the intervention works.

We found no studies that qualified for our systematic review, and therefore
had insufficient evidence to determine whether or not vaccination require-
ments, by themselves, are effective in increasing vaccination coverage.

Because we could not establish the effectiveness of these policies, we did not
examine circumstances in which they would be applicable, information
about economic efficiency, or possible barriers to implementation.

In conclusion, the Task Force found insufficient evidence to determine the ef-
fectiveness of vaccination requirements alone in increasing vaccination cov-
erage among high-risk adults because no qualifying studies were identified.

Targeted Vaccines: Enhancing Access to Targeted Vaccination Services

Interventions that enhance access to vaccination services are designed to re-
duce the cost or to increase the convenience of being vaccinated. We re-
viewed interventions that reduce out-of-pocket costs to the client and those
that expand access to vaccination services in healthcare settings.
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Reducing Client Out-of-Pocket Costs When Used Alone to Increase Targeted
Vaccines Coverage: Insufficient Evidence to Determine Effectiveness

(Reducing out-of-pocket costs is recommended to increase coverage
with universally recommended vaccines. See Section | of this chapter.)

Methods to reduce out-of-pocket vaccination costs to clients include paying
for vaccinations or administration, providing insurance coverage, or reducing
co-payments for vaccinations at the point of service. Reducing client out-of-
pocket costs can increase vaccination coverage by improving availability of
vaccinations, by increasing the demand for them, or both.

Effectiveness

e We found insufficient evidence to determine the effectiveness of reducing
out-of-pocket vaccination costs alone in increasing targeted vaccines coverage.

e Evidence was insufficient because no studies were identified.

e Insufficient evidence means that we were not able to determine whether or
not the intervention works.

We did not find any studies that evaluated reducing client out-of-pocket costs
and therefore had insufficient evidence to determine whether or not these
programs are effective in increasing vaccination coverage.

Because we could not establish the effectiveness of these programs, we did
not examine situations in which they would be applicable, information about
economic efficiency, or possible barriers to implementation.

In conclusion, the Task Force found insufficient evidence to determine the ef-
fectiveness of reducing client out-of-pocket costs, when used alone, in in-
creasing targeted vaccines coverage among high-risk adults, because no stud-
ies were identified. (Reducing client out-of-pocket costs when combined with
additional interventions is reviewed below. See Increasing Targeted Vaccines
Coverage through Multiple Interventions Implemented in Combination.)

Expanding Access in Healthcare Settings When Used Alone to Increase Coverage
with Targeted Vaccines: Insufficient Evidence to Determine Effectiveness

(Expanding access in healthcare settings to increase coverage with universally recommended
vaccines is recommended as part of a multicomponent intervention; when used alone,

we found insufficient evidence to determine effectiveness in increasing coverage

with universally recommended vaccines. See Section | of this chapter.)

Interventions that expand access focus on increasing the availability of vac-
cinations in medical or public health clinic settings. These interventions are
designed to remove important barriers to obtaining vaccinations, including
inconvenient clinic hours or locations and burdensome administrative re-
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quirements. These barriers are particularly significant among clients who do
not visit clinics on a regular basis or who have transportation problems or
other difficulties getting to appointments. Interventions to expand access in
healthcare settings do so by (I) reducing the distance from the healthcare set-
ting to the population, (2) increasing or changing hours for vaccination ser-
vices, (3) delivering vaccinations in clinical settings that did not previously
provide them (e.g., emergency departments, inpatient units, or subspecialty
clinics), or (4) reducing administrative barriers to obtaining vaccination ser-
vices within clinics (e.g., by developing a drop-in clinic or an express lane
vaccination service).

Effectiveness

e We found insufficient evidence to determine the effectiveness of expanding
access in healthcare settings, when used alone, in increasing targeted vac-
cines coverage among high-risk clients.

e Evidence was insufficient because no studies were identified for review.

¢ Insufficient evidence means that we were not able to determine whether or
not the intervention works.

We did not find any studies that evaluated expanding access in healthcare
settings, when used alone, and therefore had insufficient evidence to deter-
mine whether or not these programs, by themselves, are effective in increas-
ing vaccination coverage.

Because we could not establish the effectiveness of these interventions, we
did not examine situations in which they would be applicable, information
about economic efficiency, or possible barriers to implementation.

In conclusion, the Task Force found insufficient evidence to determine the
effectiveness of expanding access in healthcare settings, when used alone,
in increasing vaccination coverage of high-risk adults because no studies
were identified for review. (Expanded access in healthcare settings when
combined with additional interventions is reviewed below. See Increasing
Targeted Vaccines Coverage through Multiple Interventions Implemented in
Combination.)

Targeted Vaccines: Provider- or System-Based Interventions

Healthcare providers can play a vital role in ensuring that high-risk adults re-
ceive appropriate vaccinations. Unfortunately, for a variety of reasons, pro-
viders often miss opportunities to vaccinate clients. Provider-based interven-
tions, implemented primarily through healthcare systems, are designed to
encourage healthcare providers to actively ensure that clients who are at risk
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get needed vaccinations. We reviewed four provider- or system-based inter-
ventions used alone: provider reminder systems, provider education, assess-
ment plus feedback for vaccination providers, and standing orders.

Provider Reminder Systems When Used Alone to Increase Coverage with Targeted Vaccines:
Recommended (Strong Evidence of Effectiveness)

(Provider reminder and recall systems are also recommended to increase coverage
with universally recommended vaccines. See Section | of this chapter,)

Provider reminders to administer vaccines to high-risk clients let providers or
other appropriate staff know when individual clients are due for vaccina-
tions. Reminder techniques can include notations in clients’ charts, stickers
or other prompts attached to clients’ charts, standardized checklists gener-
ated by clinical staff, or computer databases and registries. Reminders can be
directed at the primary healthcare provider or clinic staff. All of the reminder
systems we reviewed provided information to the provider at the time of the
scheduled appointment.

Effectiveness

e When used alone, provider reminder systems are effective in increasing tar-
geted vaccines coverage among high-risk adults by approximately 22 per-
centage points.

Applicability

¢ These findings should be applicable to providers and staff in most health-
care settings where improvements in coverage are needed.

Other Effects

e Provider reminder systems can also improve delivery of other preventive
services or clinical care through use of additional reminders.

The findings of our systematic review are based on seven studies that exam-
ined the effectiveness of provider reminder systems alone in increasing tar-
geted vaccines coverage.?%203207.211.213.237.238 Seyeral types of provider reminder
systems were examined in the qualifying studies, including attachments to
clients’ charts generated by computer programs or clinic staff and a reminder
questionnaire designed as a letter from a colleague.

Two studies measured changes in influenza vaccine coverage, and one
study measured differences or changes in pneumococcal vaccine coverage.
Four studies provided measurements of differences or changes in coverage
for both influenza and pneumococcal vaccinations. Overall, the nine study
arms in the seven qualifying studies reported a median improvement in tar-
geted vaccines coverage of 22 percentage points (range, 8 to 72), indicating
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that provider reminder systems, by themselves, are effective in increasing
vaccination coverage.

These findings should be applicable to providers and staff in most healthcare
settings where improvements in coverage are needed. All studies were im-
plemented and evaluated in academic healthcare settings, including hospitals
and clinics, and all evaluated the effectiveness of provider reminder systems
on resident and faculty physicians and nurses. The client populations in the
qualifying studies were patients with chronic illnesses. It should be noted,
however, that none of the studies identified in this review evaluated out-
comes of hepatitis B vaccination coverage in high-risk populations.

Provider reminder systems may provide an additional benefit in that they
allow for prompts to deliver additional preventive services or clinical care. In
three of the reviewed studies, provider reminder systems also included
prompts for fecal occult blood tests (FOBT), Pap tests, mammography, den-
tal exams, tetanus boosters, cancer screening, and measurements of serum
cholesterol. Our review did not find any harms associated with provider re-
minder systems.

We did not find any economic evaluations of this intervention.

Potential barriers to the implementation of provider reminder systems include
the concerns of some providers about the efficacy?"?%” and safety?”” of pneu-
mococcal vaccination. Clients may also refuse to receive vaccinations.%3-207
The costs associated with implementation of reminder systems can also be a
barrier.

In conclusion, the Task Force recommends provider reminder systems, when
used alone, on the basis of strong evidence of effectiveness in increasing tar-
geted vaccines coverage among high-risk adults. These findings should be ap-
plicable to providers and staff in most healthcare settings where improvements
in coverage are needed. (Provider reminder systems when combined with ad-
ditional interventions are also recommended. See Increasing Targeted Vac-
cines Coverage through Multiple Interventions Implemented in Combination.)

Provider Education When Used Alone to Increase Coverage with Targeted Vaccines:
Insufficient Evidence to Determine Effectiveness

(See also Provider Education When Used Alone to Increase Coverage with Universally Recommended
Vaccines: Insufficient Evidence to Determine Effectiveness in Section | of this chapter,)

Provider education seeks to increase providers’ knowledge and change their
attitudes about vaccinations, to get them to deliver more of the appropriate
vaccinations to their clients or improve their interactions with clients so that
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clients are more willing to accept vaccinations. Giving information to pro-
viders can result in fewer missed vaccination opportunities and a greater pro-
portion of eligible clients receiving appropriate vaccinations. Information can
be delivered through written materials, videos, lectures, continuing medical
education programs, and computerized software.

Effectiveness

e We found insufficient evidence to determine the effectiveness of provider
education alone in increasing targeted vaccines coverage.

e Evidence was insufficient because no studies were identified for review.

¢ Insufficient evidence means that we were not able to determine whether or
not the intervention works.

We did not find any studies that evaluated provider education interventions
when used alone, and therefore had insufficient evidence to determine
whether or not these programs are effective in increasing vaccination coverage.

Because we could not establish the effectiveness of these interventions, we
did not examine situations in which they would be applicable, information
about economic efficiency, or possible barriers to implementation.

In conclusion, the Task Force found insufficient evidence to determine the ef-
fectiveness of provider education, when used alone, in increasing targeted
vaccines coverage among high-risk adults because no studies were identified
for review.

Standing Orders When Used Alone to Increase Coverage with Targeted Vaccines:
Insufficient Evidence to Determine Effectiveness

(Standing orders to increase coverage with universally recommended vaccines are recommended for adults;
for children, we found insufficient evidence to determine effectiveness. See Section | of this chapter.)

Standing orders allow professionals who are not physicians (e.g., nurses or
pharmacists) to give vaccinations without direct physician involvement at
the time of the vaccination. Standing orders can increase vaccination cover-
age by reducing missed opportunities and overcoming existing barriers, such
as a requirement for a physical exam before receiving a vaccination or lim-
ited availability of physicians due to other demands.

Effectiveness

e We found insufficient evidence to determine the effectiveness of standing
orders alone in increasing targeted vaccines coverage.

e Evidence was insufficient because no studies were identified for review.

e Insufficient evidence means that we were not able to determine whether or
not the intervention works.
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We did not find any studies that evaluated standing orders when used alone,
and therefore had insufficient evidence to determine whether or not these
programs are effective in increasing vaccination coverage.

Because we could not establish the effectiveness of these interventions, we
did not examine situations in which they would be applicable, information
about economic efficiency, or possible barriers to implementation.

In conclusion, the Task Force found insufficient evidence to determine the ef-
fectiveness of standing orders, when used alone, in increasing targeted vac-
cines coverage among high-risk adults, because no studies were identified in
this review. (The effectiveness of standing orders when combined with addi-
tional interventions is reviewed below. See Increasing Targeted Vaccines Cov-
erage through Multiple Interventions Implemented in Combination.)

Assessment Plus Feedback for Vaccination Providers When Used Alone, to Increase
Coverage with Targeted Vaccines: Insufficient Evidence to Determine Effectiveness

(Assessment plus feedback for vaccination providers is recommended to increase
coverage with universally recommended vaccines. See Section | of this chapter.)

Assessment plus feedback programs for vaccination providers assess the pro-
vider’s performance in delivering one or more vaccinations to clients and
provide assessment results to the provider. Assessment plus feedback can re-
sult in improvements in vaccination coverage by changing provider knowl-
edge, attitudes, and behaviors and by stimulating additional improvements
in the vaccination delivery system (e.g., through reminders or standing orders).

Effectiveness

e We found insufficient evidence to determine the effectiveness of provider
assessment plus feedback programs alone in increasing targeted vaccines
coverage.

e Evidence was insufficient because only one study was identified for review,
and it had limitations in the quality of execution.

¢ Insufficient evidence means that we were not able to determine whether or
not the intervention works.

The findings of our systematic review are based on one study evaluating the
effectiveness of assessment plus feedback for vaccination providers when
used alone.?*? This study evaluated the effect on influenza and pneumococcal
polysaccharide vaccine coverage of annual chart reviews and feedback to
resident physicians. Vaccination coverage improved among at-risk patients
by 32 percentage points for influenza vaccine and 18 percentage points for
pneumococcal polysaccharide vaccine. Although the findings from this study
are encouraging, they do not, in themselves, provide adequate evidence for
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the Task Force to determine whether or not assessment plus feedback for pro-
viders is effective in increasing vaccination coverage when used alone, be-
cause the study had limitations in the quality of its execution.

Because we could not establish the effectiveness of these interventions, we
did not examine situations in which they would be applicable, information
about economic efficiency, or possible barriers to implementation.

In conclusion, the Task Force found insufficient evidence to determine the ef-
fectiveness of assessment plus feedback for vaccination providers, when
used alone, in increasing targeted vaccines coverage among high-risk pa-
tients, because only one study with limitations in the quality of study execu-
tion was identified for review. (The effectiveness of assessment plus feedback
for vaccination providers when combined with additional interventions is re-
viewed below. See Increasing Targeted Vaccines Coverage through Multiple
Interventions Implemented in Combination.)

Increasing Targeted Vaccines Coverage through Multiple
Interventions Implemented in Combination

Interventions to Increase Vaccine Coverage When Implemented in Combination:
Recommended (Strong Evidence of Effectiveness)

Most of the available evidence on effectiveness identified in this review
comes from studies evaluating interventions implemented in combination
rather than alone. The limited evidence on the effectiveness of interventions
when used alone, and the variety of intervention combinations evaluated, led
us to develop a “menu option” approach (discussed above under “Methods”
and in greater detail in Ndiaye et al.?®%). The complete Task Force recom-
mendation is written as follows, and the options themselves are shown in
Table 6-2:

The Task Force recommends one or more interventions to enhance ac-
cess to targeted vaccination services combined or coordinated with one
or more provider- or system-based interventions and/or one or more in-
terventions to increase community demand for targeted vaccination ser-
vices, on the basis of strong evidence of effectiveness in increasing tar-
geted vaccination coverage.

Effectiveness

e The combinations of interventions described in Table 6-2 were consistently
effective in increasing targeted vaccines coverage.
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Table 6-2. Menu Format of Intervention Combinations Recommended by the
Task Force on Community Preventive Services to Increase Targeted Vaccinations

One or both of these interventions to Expanded access in healthcare settings

enhance access to vaccination services Reducing client out-of-pocket costs

Plus
One or more of these provider- or Standing orders
system-based interventions Provider reminder systems
Provider assessment and feedback
And/Or

One or both of these interventions to Client reminder systems
increase client demand for vaccination
services

Client education

® Only one of these interventions (provider reminder systems), when used
alone, had sufficient evidence to determine effectiveness (see Provider
Reminder Systems When Used Alone to Increase Coverage with Targeted
Vaccines).

Applicability

e These results should be applicable in most client and provider populations
and most settings where improvements in coverage are needed.

The findings of our systematic review are based on 23 studies evaluating in-
terventions to increased targeted vaccines coverage when implemented in
combination (multicomponent interventions),2*-26.31,37,44,47,57,135,257,262,290,292 - 302
Twenty-four other studies were identified but did not meet our quality crite-
ria and were excluded from the review.!2114:137,206,224,225,232,236,256,303 317 Tyyo
additional papers provided information on studies already included in the
review.86:152

Overall, the 23 qualifying studies provided 26 study arms evaluating 22 dif-
ferent combinations of interventions. A total of seven study arms in seven
studies evaluated one of three specific intervention combinations: two studies
evaluated a combination of client reminders and provider reminders; two used
a combination of client education, client reminders, and expanded access in
a healthcare setting; and three used a combination of client education, client
reminders, expanded access, and reduced client out-of-pocket costs. In the re-
maining 19 study arms, the intervention combinations evaluated were unique.

As mentioned above, we conducted additional analyses to examine the
combinations of interventions described in the qualifying studies. The effec-
tiveness of interventions combined across two or three conceptual categories
of vaccination demand and delivery was evaluated in 21 of the 23 qualifying
studies (24 of 26 study arms). A total of 19 study arms from 16 qualifying
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studies evaluated the effectiveness of combinations that included one or
more interventions to enhance access to vaccination services with one or
more interventions from one or both of the other two categories. Within this
subset of combined interventions, the median improvement in vaccination
coverage was 16.5 percentage points (range, -5.9 to +67.0). This combined
approach is recommended by the Task Force on the basis of strong evidence
of effectiveness.

The reviewed studies provided insufficient evidence to determine the ef-
fectiveness of the following combinations because of the small number of
qualifying studies or inconsistent effects on vaccination coverage among
populations at high risk. Only two qualifying studies evaluated interventions
combined within conceptual categories: the combination of client education
and client reminders showed an improvement of 13.6 percentage points, and
the combination of provider education and provider assessment plus feedback
showed an improvement of 11 percentage points. In five studies, an inter-
vention to increase client demand was combined with one or two provider- or
system-based interventions. The median increase in vaccination coverage re-
ported in these studies was 3.7 percentage points (range, -2.0 to +28.9).

In addition, the available studies provided insufficient evidence to deter-
mine the effectiveness of client incentives or community-wide education as
options for interventions to increase demand for vaccination because of the
small number of qualifying studies.

Finally, the available studies provided insufficient evidence to assess the
effectiveness of provider education as an option for provider- or system-based
interventions because the small number of qualifying studies reported results
that were inconsistent and small in magnitude when compared with other in-
tervention combinations.

Although we could not attribute incremental improvements in vaccine cov-
erage to the specific components, we did find that combined activities im-
proved vaccination coverage. This could reflect any of the following:

e The combined activities reinforce one another (e.g., education alone might
not be enough to increase acceptance of vaccinations but could make
clients more receptive to other components);

Multicomponent interventions are delivered more intensively than single-
component interventions;

More studies have been done of multicomponent than of single-component

interventions; or

Multicomponent interventions might increase the likelihood of a client’s ex-
posure to at least one component.

These results should be applicable in most client and provider populations
and most settings where improvements in coverage are needed. Interventions
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were evaluated among outpatients, inpatients, healthcare workers, nurses, and
faculty physicians. Evaluated healthcare settings included academic pro-
grams, outpatient clinics, hospitals, and long-term care facilities.

No additional positive or negative effects specific to the combination of inter-
ventions were identified in this review. (Positive or negative effects of single-
component interventions, which may remain relevant, are examined above
for each intervention.)

We found economic evaluations of the effects of these combined interven-
tions, but none of them met our quality criteria. We did not, therefore, report
results of these economic evaluations.

Barriers to the implementation of single-component interventions (described
above) are likely to be relevant to combinations of interventions. Additional
barriers, such as lack of infrastructure, may also be encountered in efforts to
combine and coordinate two or more interventions.

In conclusion, the Task Force recommends one or more interventions to en-
hance access to targeted vaccination services combined or coordinated with
one or more provider- or system-based interventions, and/or one or more in-
terventions to increase community demand for targeted vaccination services,
on the basis of strong evidence of effectiveness in increasing targeted vac-
cines coverage among adult populations at high risk. These findings should
be applicable to most client populations for which targeted vaccines are in-
dicated and where improvements in coverage are needed, and to diverse pro-
vider populations and healthcare settings.

CONCLUSION: TARGETED VACCINES

The second section of this chapter summarizes Task Force conclusions and
recommendations on interventions to increase delivery of targeted vaccines
for adolescents and adults. The most effective interventions were provider
reminders and those that combined one or more interventions to enhance ac-
cess to vaccination services (expanded access in healthcare settings, reduc-
ing client out-of-pocket costs) with at least one provider- or system-based in-
tervention (standing orders, provider reminder systems, provider assessment
plus feedback) and/or at least one intervention to increase client demand for
vaccination services (client reminder systems, client education). The Task
Force found insufficient evidence to determine the effectiveness of all but one
intervention when used alone to increase targeted vaccines coverage: among
provider- or system-based interventions, the Task Force found strong evi-
dence of the effectiveness of provider reminders. Evidence was insufficient to
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determine the effectiveness of any of the following interventions when used
alone: increasing community demand for targeted vaccines through client
reminders, clinic-based education, community-wide education, client or fam-
ily incentives, or vaccination requirements; enhancing access to targeted vac-
cination services by expanding access in healthcare settings or reducing
client out-of-pocket costs; or improving provider- or system-based delivery of
targeted vaccines through assessment plus feedback for vaccination provid-
ers, provider education, or standing orders. Details of these reviews are being
published?¢>28¢:318 and these articles, along with additional information about
the reviews, are available at www.thecommunityguide.org/vaccine. Updates
and expansions of this chapter are in progress and will also be available at
that site.

INCREASING VACCINATION COVERAGE THROUGH
USE OF THESE RECOMMENDATIONS

Putting the recommendations in this chapter into practice offers many op-
portunities for increasing vaccination coverage among children, adolescents,
and adults. Many decision makers, policy makers, planners, and implemen-
ters in communities and healthcare systems can carry out recommended in-
terventions. A detailed list of interventions and potential implementers is
shown in Table 6-3. Following the four steps shown below can help ensure
that recommended interventions will achieve their goals.

Assess Activities, Coverage, and Vaccine-Preventable Disease in the Community

As a first step, states, communities, and healthcare systems can assess the
current vaccination-related activities, levels of vaccination coverage, and
rates of vaccine-preventable disease, both within their organizations or
groups and throughout the community as well. To help determine where
local changes and improvements are needed, these rates can be compared
with relevant goals, such as those in Healthy People 2010 (Table 6-1). Next,
the recommendations in this chapter can be compared with current interven-
tions and activities to answer two questions: Are the interventions already in
place adequately implemented and funded? and What other recommended
interventions, if any, should we try?

Another key question to ask is whether special efforts should be made to
reach and vaccinate groups at high risk of not receiving the vaccinations they
need, of being exposed to a disease, or both. For example, most vaccine-
preventable diseases are primarily spread by person-to-person contact among
unvaccinated people. Crowding and low vaccination coverage levels can be



Table 6-3. Examples of Implementers and
Specific Interventions That Might Benefit Them

Healthcare Systems

Client reminder and recall systems (managed care and provider offices)
Multicomponent interventions that include education

Reducing out-of-pocket costs

Expanding access plus multicomponent intervention

Home visits

Provider reminder and recall systems (managed care and provider offices)
Assessment plus feedback for providers (managed care and provider offices)
Standing orders for adult vaccinations (managed care, provider offices, and hospitals)
Insurers

Client reminder and recall systems

Reducing out-of-pocket costs

Assessment plus feedback for providers

Employers

Client reminder and recall systems

Reducing out-of-pocket costs

Public Health Departments

Multicomponent interventions that include education

Vaccination requirements for child care, school, and college attendance
Expanding access plus multicomponent intervention

Vaccination programs in schools

Home visits

Community Organizations

Multicomponent interventions that include education

Home visits

Legislatures

Vaccination requirements for child care, school, and college attendance
Reducing out-of-pocket costs

Schools

Vaccination requirements for child care, school, and college attendance
Vaccination programs in schools

Government Agencies

Reducing out-of-pocket costs

Vaccination programs in women, infants, and children (WIC) settings
(U.S. Department of Agriculture/Food and Nutrition Service)

282



Vaccine-Preventable Diseases 283

particularly common among urban and low socioeconomic populations.
Therefore, improving coverage of the urban poor should be a top priority. In
general, the lower the vaccination coverage rate and the higher the burden of
vaccine-preventable diseases in a population, the greater the need to increase
coverage.

Assess Applicable Barriers to Vaccination

It is also important to identify the barriers that may keep people from getting
the vaccinations they need. Success in delivering vaccinations requires par-
ticipation from both those who need vaccines and the people and systems
that provide them. Individuals may lack knowledge about vaccinations or
have negative attitudes or fear of vaccination; they may also have little or no
contact with the healthcare system. And, although most people in the United
States accept the need for vaccinations and are seen periodically in health-
care settings, providers and systems often miss opportunities to vaccinate. In
addition, people must have financial and physical access to the healthcare
system.

Select Approaches that Address Applicable Barriers

Assessing and diagnosing your local barriers—in as simple or complex a way
as your resources will allow—can help you select the most effective choices
to reduce those barriers. If a key barrier is individuals’ lack of knowledge or
negative attitudes, coverage might be improved by implementing interven-
tions that increase community demand, such as client reminder and recall
systems; vaccination requirements for child care, school, and college atten-
dance; or multicomponent interventions including education. If lack of ac-
cess to the healthcare system is a key barrier, improvements might come from
reducing out-of-pocket costs; implementing programs in non-healthcare set-
tings such as WIC settings, schools, or homes; or enhancing access to the
healthcare system using multicomponent programs that include expanding
access. Finally, if providers or healthcare systems are missing opportunities
to vaccinate, provider reminder and recall systems, provider assessment plus
feedback, or standing orders might be useful. You may also find barriers in
more than one area, in which case implementing a combination of interven-
tions may be appropriate.

Conversely, using additional interventions when vaccine coverage is already
high, or using additional interventions that are poorly matched to local prob-
lems (e.g., provider-oriented interventions when the undervaccinated popu-
lation lacks access to services), are unlikely to result in important benefits.
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Monitor Program Progress and Effects

After selecting and implementing one or more interventions, keep track of
whether each is being implemented as planned and evaluate its progress to
see if it is achieving its objectives—in as simple or complex a way as your re-
sources will allow. Remember that efforts to increase coverage are likely to
be most effective and cost effective when baseline coverage rates are low be-
cause of the large number of people needing vaccines; when baseline rates
are high, there is literally less room for improvement. Single approaches
alone often will not reach goals if baseline coverage is very low. For example,
most of the effective interventions we reviewed showed improvements of 10—
20 percentage points. If your baseline coverage is low, such improvements
may not be sufficient. Therefore, you may need to use more than one ap-
proach, change your approach, or make corrections to programs in progress.

Additional Issues in Increasing the Use of Targeted Vaccines

Use of recommendations to increase targeted vaccines coverage has much in
common with use of recommendations for increasing universally recom-
mended vaccines coverage. The following specific considerations related to
increasing targeted vaccines coverage may also be helpful.

Although coverage rates for influenza and pneumococcal polysaccharide
vaccines have steadily improved among adults over 65 years of age in the
past decade, improvements in vaccination coverage among younger adults
with risk conditions have been less dramatic, and coverage rates remain
low.?8 Similarly, significant increases in vaccination coverage for HBV among
healthcare workers have not been matched in harder-to-reach populations
engaging in high-risk behaviors. To close these gaps, communities, healthcare
systems, and providers may consider implementing or adding one or more in-
terventions to improve vaccination coverage among adults at high risk.

These reviews looked at three different vaccines, a number of at-risk popu-
lations, and a variety of community and healthcare settings. Despite some
limitations in the available evidence, the Task Force recommendations, ex-
cept as noted below, should be broadly applicable. For example, although few
studies of population-based interventions to increase hepatitis B vaccine cov-
erage among healthcare workers were identified, the Task Force recommen-
dation reflects confidence that effective efforts to increase influenza coverage
among healthcare workers are potentially applicable.

Significant gaps exist, however, in the evidence on effectiveness of com-
munity-based efforts to increase vaccination coverage of people with high-
risk behaviors for hepatitis B. The Task Force notes that efforts to address
significant differences in the vaccination requirements (a series of three in-
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jections), the target populations (people with such high-risk behaviors as in-
jection drug use), and the settings for intervention (limited access to health
care and healthcare settings), which have not been evaluated in depth in the
published literature, are unlikely to be successful through the application of
effective healthcare system strategies developed for use with other popula-
tions and settings. (Areas in which additional research is needed are de-
scribed elsewhere.20%)

In 2000, the Advisory Committee on Immunization Practices (ACIP) ex-
tended the universal recommendation for annual influenza vaccination to in-
clude adults between the ages of 50 and 64 (in addition to adults 65 years of
age and older).2% Efforts to increase coverage with influenza vaccine in this
“new” population can benefit from recommendations for both universally
recommended and targeted vaccines. For initial efforts, the recommendations
in the universal review may provide a number of effective and flexible inter-
vention options. Those wishing to enhance initial program efforts may find
the information on interventions implemented in combination in the review
of targeted vaccines helpful.

Finally, some studies included in these reviews evaluated interventions or
combinations of interventions to increase vaccine coverage among all adult
clients within a healthcare system (those with both universal and high-risk
indications). To match effective interventions to local needs, existing dispari-
ties, if any, in vaccine coverage among adult patients with universal and tar-
geted indications should be considered.

Acknowledgments

This chapter was written by the members of the systematic review development
teams: Peter A. Briss, MD, MPH, Division of Prevention Research and Analytic Methods
(DPRAM), Epidemiology Program Office (EPO), Centers for Disease Control and Pre-
vention (CDC), Atlanta, Georgia; Serigne M. Ndiaye, PhD, National Immunization Pro-
gram (NIP)/CDC, Atlanta; Lance E. Rodewald, MD, NIP/CDC, Atlanta; Alan R. Hinman,
MD, MPH, Task Force for Child Survival and Development, Atlanta and the Task Force
on Community Preventive Services; Abigail M. Shefer, MD, NIP/CDC, Atlanta; David P.
Hopkins, MD, MPH, DPRAM/EPO/CDC, Atlanta; Raymond A. Strikas, MD, NIP/CDC,
Atlanta; Roger R. Bernier, PhD, NIP/CDC, Atlanta; Vilma G. Carande-Kulis, MS, PhD,
DPRAM/EPO/CDC, Atlanta; Angela B. Hutchinson, PhD, MPH, DPRAM/EPO/CDC, At-
lanta ; Hussain R. Yusuf, MBBS, MPH, NIP/CDC, Atlanta; Sheree M. Williams, PhD, Na-
tional Center for Chronic Disease Prevention and Health Promotion, CDC, Atlanta; Mar-
garet S. Coleman, PhD, NIP/CDC, Atlanta; Daniel B. Fishbein, MD, NIP/CDC, Atlanta;
and Bayo Willis, MPH, NIP/CDC, Atlanta.

Consultants for the reviews of universally recommended vaccines were: David Atkins,
MD, MPH, Agency for Health Care Policy and Research, Rockville, Maryland; Joseph
Chin, MD, MS, Health Care Financing Administration, Baltimore, Maryland; Caswell A.
Evans, DDS, MPH, National Institutes of Health, Bethesda, Maryland; Theresa W. Gy-



286 Reducing Disease, Injury, and Impairment

orkos, PhD, Montreal General Hospital and McGill University, Montreal, Quebec, Can-
ada; George J. Isham, MD, HealthPartners, Minneapolis, Minnesota and the Task Force
on Community Preventive Services; Susan M. Lett, MD, MPH, Massachusetts Depart-
ment of Public Health, Boston; Rose Marie Matulionis, MSPH, Association of State and
Territorial Directors of Health Promotion and Public Health Education, Washington, DC;
Lloyd F. Novick, MD, MPH, Onondaga County Health Department, Syracuse, New York;
Thomas N. Saari, MD, University of Wisconsin, Madison; William Schaffner II, MD,
Vanderbilt University, Nashville, Tennessee; and Susan C. Scrimshaw, PhD, University
of Illinois, Chicago and the Task Force on Community Preventive Services.

Consultants for the reviews of targeted vaccines were: Bob Gunn, MD, National Cen-
ter for HIV, STD and TB Prevention, CDC, Atlanta; Joseph Chin, MD, MS, Center for Medi-
care Services, Baltimore; Lloyd Novick, MD, Onondaga County Health Department,
Syracuse, New York; Rose Marie Matulionis, MSPH, Association of State and Territorial
Directors of Health Promotion and Public Health Education, Washington, DC; Susan
Lett, MD, MPH, Massachusetts Department of Health, Boston; Tracy Lieu, MD, Harvard
University, Cambridge, Massachusetts; Theresa W. Gyorkos, PhD, Montreal General
Hospital and McGill University, Montreal; Tom Saari, MD, University of Wisconsin,
Madison; William Schaffner II, MD, Vanderbilt University, Nashville; Peter Szilagyi, MD,
University of Rochester, New York.

Articles included in the reviews of universally recommended vaccines were abstracted
by: Sania Amr, MD, MS; Judith E. Gendler, MS; Richard J. Gugelman, MD, MPH; Alan
R. Hinman, MD, MPH; Thomas N. Saari, MD; Sarah E. Teagle, DrPH; Peter A. Briss, MD;
Nino Khetsuriani, MD, PhD; C. Dexter (Bo) Kimsey, PhD, MSEH; Serigne M. Ndiaye,
PhD; Abigail M. Shefer, MD; Raymond A. Strikas, MD; Benedict I. Truman, MD, MPH;
Seymour G. Williams; Sheree M. Williams, PhD; and Hussain R. Yusuf, MBBS, MPH.

Articles included in the reviews of targeted vaccines were abstracted by: Bayo Willis,
MPH and Iddrisu Sulemana, MPH.

References

1. Fedson DS. Adult immunization: summary of the national vaccine advisory com-
mittee. JAMA 1994;272:1133-7.

2. Mokdad AH, Marks JS, Stroup DF, Gerberding JL. Actual causes of death in the
United States, 2000. JAMA 2004;291(10):1238-45.

3. Centers for Disease Control and Prevention. Prevention of varicella: Recommen-
dations of the Advisory Committee on Immunization Practices (ACIP). Centers for Dis-
ease Control and Prevention. MMWR 1996;45(RR-11):1-36.

4. Centers for Disease Control and Prevention. Prevention and control of influenza:
recommendations of the Advisory Committee on Immunization Practices (ACIP). MMWR
1998;47(RR-6):1-26.

5. Thompson WW, Shay DK, Weintraub E, et al. Mortality associated with infleunza
and respiratory syncytial virus in the United States. JAMA 2003;289(2):179-86.

6. U.S. Department of Health and Human Services. Healthy people 2010. 2nd ed.
Washington, DC: U.S. Government Printing Office; 2000.

7. Centers for Disease Control and Prevention. Recommended childhood immuni-
zation schedule—United States, 1998. MMWR 1998;47(1):8-12.

8. American Academy of Pediatrics. Report of the Committee on Infectious Diseases.



Vaccine-Preventable Diseases 287

Peter G, Halsey NA, Marcuse EK, Pickering LK, eds. Elk Grove Village, IL.: American
Academy of Pediatrics, 1997.

9. American Academy of Family Physicians. Summary of policy recommendations
for periodic health examination. Kansas City, MO: American Academy of Family Physi-
cians, 1996.

10. Centers for Disease Control and Prevention. Update on adult immunization. Rec-
ommendations of the Immunization Practices Advisory Committee (ACIP). MMWR 1991;
40(RR-12):1-94.

11. Centers for Disease Control and Prevention. Immunization of adolescents. Recom-
mendations of the Advisory Committee on Immunization Practices, the American Acad-
emy of Pediatrics, the American Academy of Family Physicians, and the American Medi-
cal Association. MMWR 1996;45(RR-13):1-16.

12. American College of Physicians, Task Force on Adult Immunization, Infectious
Disease Society of America. Guide for adult immunizations, 3rd ed. Philadelphia: Ameri-
can College of Physicians, 1994.

13. Gershon AA, Gardner P, Peter G, Nichols K, Orenstein W. Quality standards for
immunization.Guidelines from the Infectious Diseases Society of America. Clin Infect
Dis 1997;25(4):782-6.

14. American College of Obstetricians and Gynecologists. The obstetrician-gynecolo-
gist and primary-preventive care. Washington, DC: American College of Obstetricians
and Gynecologists, 1993.

15. Gyorkos TW, Tannenbaum TN, Abrahamowicz M, et al. Evaluation of the ef-
fectiveness of immunization delivery methods. Can J Public Health 1994;85(suppl 1):
S$14 -S30.

16. Tannenbaum TN, Gyorkos TW, Abrahamowicz M, et al. Immunization delivery
methods: practice recommendations. Can J Public Health 1994;85(suppl 1):S37-S40.

17. Centers for Disease Control and Prevention. Recommendations of the Advisory
Committee on Immunization Practices: programmatic strategies to increase vaccination
rates—assessment and feedback of provider-based vaccination coverage information.
MMWR 1996;45(10):219 - 20.

18. Centers for Disease Control and Prevention. Recommendations of the Advisory
Committee on Immunization Practices: programmatic strategies to increase vaccination
coverage by age 2 years—linkage of vaccination and WIC services. MMWR 1996;45(10):
217-8.

19. Centers for Disease Control and Prevention/National Immunization Program.
Standards for pediatric immunization practices. Atlanta, GA: U.S. Department of Health
and Human Services, 1996.

20. Briss PA, Rodewald LE, Hinman AR, et al. Reviews of evidence regarding inter-
ventions to improve vaccination coverage in children, adolescents, and adults. Am J
Prev Med 2000;18(1S):97-140.

21. Alemi F, Alemagno SA, Goldhagen J, et al. Computer reminders improve on-time
immunization rates. Med Care 1996;34(10 suppl):0S45-0S51.

22. Alto WA, Fury D, Condo A, Doran M, Aduddell M. Improving the immunization
coverage of children less than 7 years old in a family practice residency. J Am Board Fam
Pract 1994;7(6):472-7.

23. Barnas GP, McKinney WP. Postcard reminders and influenza vaccination. J Am
Geriatr Soc 1989;37(2):195.



288 Reducing Disease, Injury, and Impairment

24. Barton MB, Schoenbaum SC. Improving influenza vaccination performance in an
HMO setting: the use of computer-generated reminders and peer comparison feedback.
Am J Public Health 1990;80(5):534 - 66.

25. Becker DM, Gomez EB, Kaiser DL, Yoshihasi A, Hodge RH. Improving preventive
care at a medical clinic: how can the patient help? Am J Prev Med 1989;5(6):353-9.

26. Brimberry R. Vaccination of high-risk patients for influenza: a comparison of tele-
phone and mail reminders. J Fam Pract 1988;26(4):397-400.

27. Browngoehl K, Kennedy K, Krotki K, Mainzer H. Increasing immunization: a
Medicaid managed care model. Pediatrics 1997;99(1):E4.

28. Buchner DM, Larson EB, White RF. Influenza vaccination in community elderly.
A controlled trial of postcard reminders. J Am Geriatr Soc 1987;35(8):755-60.

29. Buffington J, Bell KM, LaForce FM. A target-based model for increasing influenza
immunizations in private practice. Genesee Hospital Medical Staff. J Gen Intern Med
1991;6(3):204 -9.

30. Campbell JR, Szilagyi PG, Rodewald LE, Doane C, Roughmann KJ. Patient-speci-
fic reminder letters and pediatric well-child-care show rates. Clin Pediatr 1994;1994:
268-72.

31. Carter WB, Beach LR, Inui TS. The flu shot study: using multiattribute utility the-
ory to design a vaccination intervention. Organ Behav Hum Decis Process 1986;38(3):
378-91.

32. Centers for Disease Control and Prevention. Increasing influenza vaccination rates
for Medicare beneficiaries—Montana and Wyoming, 1994. MMWR 1995;44(40):744 -6.

33. Frame P, Zimmer J, Werth P, Hall J, Eberly S. Computer-based vs. manual health
maintenance tracking. Arch Fam Med 1994;3:581-8.

34. Grabenstein JD, Hartzema AG, Guess HA, Johnston WP. Community pharmacists
as immunisation advocates: A pharmacoepidemiologic experiment. Int J Pharm Pract
1993;2:5-10.

35. Hutchison BG, Shannon HS. Effect of repeated annual reminder letters on influ-
enza immunization among elderly patients. J Fam Pract 1991;33(2):187-9.

36. Karuza J, Calkins E, Feather J, Hershey CO, Katz L, Majeroni B. Enhancing phy-
sician adoption of practice guidelines. Dissemination of influenza vaccination guideline
using a small- group consensus process. Arch Intern Med 1995;155(6):625-32.

37. Larson EB, Bergman J, Heidrich F, Alvin BL, Schneeweiss R. Do postcard re-
minders improve influenza compliance? A prospective trial of different postcard “cues.”
Med Care 1982;20(6):639-48.

38. Lieu TA, Black SB, Ray P, et al. Computer-generated recall letters for under-
immunized children: how cost-effective? Pediatr Infect Dis J 1997;16(1):28-33.

39. Lukasik MH, Pratt G. The telephone: an overlooked technology for prevention in
family medicine. Can Fam Physician 1987;33:1997-2001.

40. Margolis KL, Nichol KL, Wuorenma J, Von Sternberg TL. Exporting a successful
influenza vaccination program from a teaching hospital to a community outpatient set-
ting. J Am Geriatr Soc 1992;40(10):1021-3.

41. McDowell I, Newell C, Rosser W. Comparison of three methods of recalling pa-
tients for influenza vaccination. Can Med Assoc J 1986;135(9):991-7.

42. Moran WP, Nelson K, Wofford JL, Velez R. Computer-generated mailed reminders
for influenza immunization: a clinical trial. J Gen Intern Med 1992;7(5):535-7.

43. Moran WP, Wofford JL, Velez R. Assessment of influenza immunization of com-



Vaccine-Preventable Diseases 289

munity elderly: illustrating the need for community-level health information. Carolina
Health Serv Rev 1995;3:21-9.

44. Moran WP, Nelson K, Wofford JL, Velez R, Case LD. Increasing influenza immu-
nization among high-risk patients: education or financial incentive? Am J Med 1996;
101(6):612-20.

45. Mullooly JP. Increasing influenza vaccination among high-risk elderly: a ran-
domized controlled trial of a mail cue in an HMO setting. Am J Public Health 1987;
77(5):626-7.

46. Nexoe J, Kragstrup J, Ronne T. Impact of postal invitations and user fee on in-
fluenza vaccination rates among the elderly. A randomized controlled trial in general
practice. Scand J Prim Health Care 1997;15(2):109-12.

47. Nichol KL, Korn JE, Margolis KL, Poland GA, Petzel RA, Lofgren RP. Achieving
the national health objective for influenza immunization: success of an institution-wide
vaccination program. Am J Med 1990;89(2):156-60.

48. O’Sullivan AL, Jacobsen BS. A randomized trial of a health care program for first-
time adolescent mothers and their infants. Nurs Res 1994;41(4):210-5.

49. Oeffinger KC, Roaten SP, Hitchcock MA, Oeffinger PK. The effect of patient edu-
cation on pediatric immunization rates. J Fam Pract 1992;35(3):288-93.

50. Ohmit SE, Furumoto-Dawson A, Monto AS, Fasano N. Influenza vaccine use among
an elderly population in a community intervention. Am J Prev Med 1995;11(4):271-6.

51. Ornstein SM, Garr DR, Jenkins RG, Rust PF, Arnon A. Computer-generated phy-
sician and patient reminders. Tools to improve population adherence to selected pre-
ventive services. J Fam Pract 1991;32(1):82-90.

52. Paunio M, Virtanen M, Peltola H, et al. Increase of vaccination coverage by mass
media and individual approach: intensified measles, mumps, and rubella prevention
program in Finland. Am J Epidemiol 1991;133(11):1152-60.

53. Pierce C, Goldstein M, Suozzi K, Gallaher M, Dietz V, Stevenson J. The impact of
the standards for pediatric immunization practices on vaccination coverage levels.
JAMA 1996;276(8):626-30.

54. Satterthwaite P. A randomised intervention study to examine the effect on im-
munisation coverage of making influenza vaccine available at no cost. Impact of postal
invitations and user fee on influenza vaccination rates among the elderly. A randomized
controlled trial in general practice. N Z Med J 1997;110(1038):58-60.

55. Siebers MJ, Hunt VB. Increasing the pneumococcal vaccination rate of elderly pa-
tients in a general internal medicine clinic. J Am Geriatr Soc 1985;33:175-8.

56. Soljak MA, Handford S. Early results from the Northland immunisation register.
N Z Med J 1987;100(822):244 -6.

57. Spaulding SA, Kugler JP. Influenza immunization: the impact of notifying patients
of high-risk status. J Fam Pract 1991;33(5):495-8.

58. Stehr-Green PA, Dini EF, Lindegren ML, Patriarca PA. Evaluation of telephoned
computer-generated reminders to improve immunization coverage at inner-city clinics.
Public Health Rep 1993;108(4):426-30.

59. Tollestrup K, Hubbard BB. Evaluation of a follow-up system in a county health
department’s immunization clinic. Am J Prev Med 1991;7(1):24 -8.

60. Tucker JB, DeSimone JP. Patient response to mail cues recommending influenza
vaccine. Fam Med 1987;19:209-12.

61. Waterman SH, Hill LL, Robyn B, et al. A model immunization demonstration for



290 Reducing Disease, Injury, and Impairment

preschoolers in an inner-city barrio, San Diego, California, 1992-1994. Am J Prev Med
1996;12(4S):8-13.

62. Yokley JM, Glenwick DS. Increasing the immunization of preschool children; an
evaluation of applied community interventions. J Appl Behav Anal 1984;17(3):313-25.

63. Bell JC, Whitehead P, Chey T, Smith W, Capon AG, Jalaludin B. The epidemiol-
ogy of incomplete childhood immunization: an analysis of reported immunization sta-
tus in outer western Sydney. J Paediatr Child Health 1993;29(5):384 -8.

64. Carter H. Measles and rubella immunisation in Fife. Midwife Health Visit Com-
mun Nurse 1988;24(3):72-4.

65. Chiu TT, Barata SL, Unsicker DM, Brennan L. Community mobilization for pre-
school immunizations: the “Shots by Two” Project. Am J Public Health 1997;87(3):462-3.

66. Cooling N, Sturge G, Meumann F. Flu vaccination recall database. Med J Aust
1993;159(6):427.

67. Ferson MJ, Fitzsimmons G, Christie D, Woollett H. School health nurse interventions
to increase immunisation uptake in school entrants. Public Health 1995;109(1):25-9.

68. Garr DR, Ornstein SM, Jenkins RG, Zemp LD. The effect of routine use of computer-
generated preventive reminders in a clinical practice. Am J Prev Med 1993;9(1): 55-61.

69. Gerace TM, Sangster JF. Influenza vaccination: a comparison of two outreach
strategies. Fam Med 1988;20(1):43-5.

70. Holtmann AG. The economics of U.S. immunization policy. In: Pauly MV, Robin-
son CA, Sepe SJ, Sing M, Willian MK, eds. Supplying vaccine: an economic analysis of
critical issues. Washington, DC: 10S Press, 1996:153-74.

71. Honkanen PO, Keistinen T, Kivela SL. The impact of vaccination strategy and
methods of information on influenza and pneumococcal vaccination coverage in the el-
derly population. Vaccine 1997;15(3):317-20.

72. Kouides RW, Lewis B, Bennett NM, et al. A performance-based incentive program
for influenza immunization in the elderly. Am J Prev Med 1993;9(4):250-5.

73. Leirer VO, Morrow DG, Pariante G, Doksum T. Increasing influenza vaccination
adherence through voice mail. J Am Geriatr Soc 1989;37(12):1147-50.

74. Mansoor OD. Ask and you shall be given: practice based immunisation coverage
information. N Z Med J 1993;106(968):504 - 5.

75. Murphy AW, Harrington M, Bury G, et al. Impact of a collaborative immunisation
programme in an inner city practice. Ir Med J 1996;89(6):220-1.

76. Newman CP. Immunization in childhood and computer scheme participation.
Public Health 1983;97(4):208-13.

77. Nicholson KG, Wiselka MJ, May A. Influenza vaccination of the elderly: percep-
tions and policies of general practitioners and outcome of the 1985-86 immunization
programme in Trent, UK. Vaccine 1987;5(4):302-6.

78. Peterson L. Prevention and community compliance in immunization schedules.
Prev Health: Dir Pol Pract 1987;5:79-95.

79. Thompson RS. What have HMOs learned about clinical prevention services? An
examination of the experience at Group Health Cooperative of Puget Sound. Milbank Q
1996;74(4):469-509.

80. Young SA, Halpin TJ, Johnson DA, Irvin JJ, Marks JS. Effectiveness of a mailed
reminder on the immunization levels of infants at high risk of failure to complete im-
munizations. Am J Public Health 1980;70(4):422-4.



Vaccine-Preventable Diseases 291

81. Calkins E, Katz LA, Karuza J, Wagner A. The small group consensus process for
changing physician practices: influenza vaccination. HMO Pract 1995;9(3):107-10.

82. Carter H, Jones IG. Measles immunisation: results of a local programme to in-
crease vaccine uptake. Br Med J (Clin Res Ed ) 1985;290(6483):1717-9.

83. Frank JW, Henderson M, McMurray L. Influenza vaccination in the elderly: 1. De-
terminants of acceptance. Can Med Assoc J 1985;132(4):371-5.

84. Kennedy KM, Browngoehl K. A “high tech” “soft-touch” immunization program
for members of a Medicaid managed care organization. HMO Pract 1994;8(3):115-21.

85. McDowell I, Newell C, Rosser W. A follow-up study of patients advised to obtain
influenza immunizations. Fam Med 1990;22(4):303 -6.

86. Nichol KL. Long-term success with the national health objective for influenza
vaccination: an institution-wide model. J Gen Intern Med 1992;7(6):595-600.

87. Rosser WW, McDowell I, Newell C. Use of reminders for preventive procedures
in family medicine. Can Med Assoc J 1991;145(7):807-14.

88. Rosser WW, Hutchison BG, McDowell I, Newell C. Use of reminders to increase
compliance with tetanus booster vaccination. Can Med Assoc J 1992;146(6):911-7.

89. Thompson RS, Taplin TH, McAfee TA, Mandelson MT, Smith AE. Primary and
secondary prevention services in clinical practice. Twenty years experience in develop-
ment, implementation, and evaluation. JAMA 1995;273(14):1130-5.

90. Frank JW, McMurray L, Henderson M. Influenza vaccination in the elderly: 2. The
economics of sending reminder letters. Can Med Assoc J 1992;132(5):516-8.

91. Grabenstein JD, Hartzema AG, Guess HA, Johnston WP, Rittenhouse BE. Com-
munity pharmacists as immunization advocates. Cost-effectiveness of a cue to influenza
vaccination. Med Care 1992;30(6):503-13.

92. Lieu TA, Capra AM, Makol J, Black SB, Shinefield HR. Effectiveness and cost-
effectiveness of letters, automated telephone messages, or both for underimmunized
children in a health maintenance organization. Pediatrics 1998;101(4):E3.

93. McLeod D, Bowie RD, Kljakovic M. The cost of childhood immunisation in gen-
eral practice. N Z Med J 1998;111(1061):73-6.

94. Dickey LL, Petitti D. A patient-held minirecord to promote adult preventive care.
J Fam Pract 1992;34(4):457-63.

95. Elangovan S, Kallail KJ, Vargo G. Improving pneumococcal vaccination rates in
an elderly population by patient education in an outpatient clinic. J Am Board Fam Pract
1996;9(6):411-3.

96. Elster AB, Lamb ME, Tavare J, Ralston CW. The medical and psychosocial impact of
comprehensive care on adolescent pregnancy and parenthood. JAMA 1987;258:1187-92.

97. Etkind P, Simon M, Shannon S, et al. The impact of the Medicare Influenza
Demonstration Project on influenza vaccination in a county in Massachusetts, 1988 -
1992. J Commun Health 1996;21(3):199-209.

98. Herman CJ, Speroff T, Cebul RD. Improving compliance with immunization in
the older adult: results of a randomized cohort study. J Am Geriatr Soc 1994;42:1154 -9.

99. Macdonald H, Roder D. The planning, implementation and evaluation of an im-
munization promotion campaign in South Australia. Hygie 1985;4(2):13-7.

100. Turner B, Day S, Borenstein B. A controlled trial to improve delivery of preven-
tive care: physician or patient reminders. J Gen Intern Med 1989;4:403-9.

101. Bennett NM, Lewis B, Doniger AS, et al. A coordinated, communitywide pro-



292 Reducing Disease, Injury, and Impairment

gram in Monroe County, New York, to increase influenza immunization rates in the el-
derly. Arch Intern Med 1994;154(15):1741-5.

102. Bloom HG, Bloom JS, Krasnoff L, Frank AD. Increased utilization of influenza
and pneumococcal vaccines in an elderly hospitalized population. J Am Geriatr Soc
1988;36(10):897-901.

103. Broussard LA, Blankenship FB. Shots for tots: Louisiana’s infant immunization
initiative. J Soc Pediatr Nurs 1996;1(3):113 -6.

104. Brownlee HJ, Brown DL, D’Angelo RJ. Utilization of pneumococcal vaccine in a
family practice residency. J Fam Pract 1982;15(6):1111-4.

105. Campbell JF, Donohoe MA, Nevin-Woods C, et al. The Hawaii Pneumococcal
Disease Initiative. Am J Public Health 1993;83:1175-6.

106. Cates CJ. A handout about tetanus immunisation: influence on immunisation
rate in general practice. BMJ 1990;300(6727):789-90.

107. Centers for Disease Control and Prevention. Pneumococcal immunization pro-
gram— California, 1986-1988. MMWR 1989;38(30):517-9.

108. Centers for Disease Control and Prevention. National Coalition for Adult Immu-
nization: activities to increase influenza vaccination levels, 1989-1991. MMWR 1992;
41(41):772-5.

109. Hand JS, Anderson D, Feffer D, Day C. A successful school immunization pro-
gram—or not? J School Health 1980;50(1):50.

110. Knoell KR, Leeds AL. Influenza vaccination program for elderly outpatients. Am
J Hosp Pharm 1991;48(2):256-9.

111. Madlon-Kay DJ. Improving the periodic health examination: use of a screening
flow chart for patients and physicians. J Fam Pract 1987;25(5):470-3.

112. Ratner ER, Fedson DS. Influenza and pneumococcal immunization in medical
clinics, 1978-1980. Arch Intern Med 1983;143(11):2066-9.

113. Rodriguez RM, Baraff LJ. Emergency department immunization of the elderly
with pneumococcal and influenza vaccines. Ann Emerg Med 1993;22(11):1729-32.

114. Williams DM, Daugherty LM, Aycock DG, Lindley CM, Harris MJ. Effectiveness
of improved targeting efforts for influenza immunization in an ambulatory care setting.
Hosp Pharm 1987;22(5):462-4.

115. Westman S, Halbert RJ, Walton LG, Henneman CE. A “clinic without walls”:
the Los Angeles Immunization Demonstration Project. Am J Public Health 1997;87(2):
293-4.

116. Baughman AL, Williams WW, Atkinson WL, Cook LG, Collins M. The impact of
college prematriculation immunization requirements on risk for measles outbreaks.
JAMA 1994;272(14):1127-32.

117. Carlson JA, Lewis CA. Effect of the immunization program in Ontario schools.
Can Med Assoc J 1985;133(3):215-6.

118. Centers for Disease Control and Prevention. School immunization requirements
for measles—United States, 1981. MMWR 1981;30(13):158-60.

119. Chaiken BP, Williams NM, Preblud SR, Parkin W, Altman R. The effect of a
school entry law on mumps activity in a school district. JAMA 1987;257(18):2455-8.

120. Nelson DB, Layde MM, Chatton TB. Rubella susceptibility in inner-city adoles-
cents: the effect of a school immunization law. Am J Public Health 1982;72(7):710-3.

121. Robbins KB, Brandling-Bennett D, Hinman AR. Low measles incidence: associ-



Vaccine-Preventable Diseases 293

ation with enforcement of school immunization laws. Am J Public Health 1981;71(3):
270-4.

122. Scheiber M, Halfon N. Immunizing California’s children. Effects of current poli-
cies on immunization levels. West J Med 1990;153(4):400-5.

123. Schulte EE, Birkhead GS, Kondracki SF, Morse DL. Patterns of Haemophilus in-
fluenzae type b invasive disease in New York State, 1987 to 1991: the role of vaccina-
tion requirements for day-care attendance. Pediatrics 1994;94(6 pt 2):1014 -6.

124. van Loon FP, Holmes SJ, Sirotkin BI, et al. Mumps surveillance—United States,
1988-1993. Centers for Disease Control and Prevention Surveillance Summaries.
MMWR 1995;44(no. SS-3):1-14.

125. Anonymous. Comparison of measles experience in Ottawa, Ontario and Hull,
Quebec. Can Dis Wkly Rep 1990;16(24):111-3.

126. Schum TR, Nelson DB, Duma MA, Sedmak GV. Increasing rubella seronegativ-
ity despite a compulsory school law. Am J Public Health 1990;80(1):66-9.

127. Anonymous. Expanded programme on immunization. Sentinel school surveil-
lance programme for immunization status and vaccine-preventable diseases. Wkly Epi-
demiol Rec 1992;67(36):268-70.

128. Mukherji PS, Ryan MP, Howie JG, Stevenson JS. Consultation behaviour and the
influence of the media. J R Coll Gen Pract 1982;32(237):242-4.

129. Centers for Disease Control and Prevention. Increasing pneumococcal vaccina-
tiona rates among patients of a national health-care alliance—United States, 1993.
JAMA 1995;274:1333-4.

130. Clayton EW, Hickson GB, Miller CS. Parents’ responses to vaccine information
pamphlets. Pediatrics 1994;93(3):369-72.

131. Lieu TA, Glauber JH, Fuentes-Afflick E, Lo B. Effects of vaccine information
pamphlets on parents’ attitudes. Arch Pediatr Adolesc Med 1994;148(9):921-5.

132. Esernio-Jenssen D, Turow V. Parents’ understanding of the Centers for Disease
Control and Prevention’s vaccine information material. Am J Public Health 1996;86(11):
1648-9.

133. Henry RL, Adler JA. Missed immunization—are doctors to blame? Med J Aust
1988;148(4):212.

134. Dietrich AJ, Duhamel M. Improving geriatric preventive care through a patient-
held checklist. A patient-held minirecord to promote adult preventive care. Fam Med
1989;21(3):195-8.

135. Turner RC, Waivers LE, O’Brien K. The effect of patient-carried reminder cards
on the performance of health maintenance measures. Arch Intern Med 1990;150(3):
645-7.

136. Belcher DW. Implementing preventive services. Success and failure in an out-
patient trial. Arch Intern Med 1990;150(12):2533-41.

137. Klachko DM, Wright DL, Gardner DW. Effect of a microcomputer-based registry
on adult immunizations. J Fam Pract 1989;29(2):169-72.

138. McCormick MC, Shapiro S, Starfield BH. The association of patient-held records
and completion of immunizations: A patient-held minirecord to promote adult preven-
tive care. Clin Pediatr 1981;20(4):270-4.

139. Arnold PJ, Schlenker TL. The impact of health care financing on childhood im-
munization practices. Am J Dis Child 1992;146(6):728-32.



294 Reducing Disease, Injury, and Impairment

140. Combs SP, Walter EB, Drucker RP, Clements DA. Removing a major barrier to
universal hepatitis B immunization in infants. Arch Pediatr Adolesc Med 1996;150(1):
112-4.

141. Hutchins SS, Rosenthal J, Eason P, et al. Effectiveness and cost-effectiveness of
linking the special supplemental program for women, infants and children (WIC) and
immunization activities. Unpublished 1997.

142. Ives DG, Lave JR, Traven ND, Kuller LH. Impact of Medicare reimbursement on
influenza vaccination rates in the elderly. Prev Med 1994;23(2):134 -41.

143. Lurie N, Manning WG, Peterson C, Goldberg GA, Phelps CA, Lillard L. Preven-
tive care: do we practice what we preach? Am J Public Health 1987;77(7):801-4.

144. Mainous AG 3rd, Hueston WJ. Medicaid free distribution programs and avail-
ability of childhood immunizations in rural practices. Fam Med 1995;27(3):166-9.

145. Rodewald LE, Szilagyi PG, Holl J, Shone LR, Zwanziger J, Raubertas RF. Health
insurance for low-income, working families: impact on the delivery of immunizations
to preschool children. Arch Pediatr Adolesc Med 1997;151:798-803.

146. Ruch-Ross HS, O’Connor KG. Immunization referral practices of pediatricians in
the United States. Pediatrics 1994;94(4 pt 1):508-13.

147. Szilagyi PG, Rodewald LE, Humiston SG, et al. Effect of two urban emergency
department immunization programs on childhood immunization rates. Arch Pediatr
Adolesc Med 1997;151(10):999- 1006.

148. Taylor JA, Darden PM, Slora E, Hasemeier CM, Asmussen L, Wasserman R. The
influence of provider behavior, parental characteristics, and a public policy initiative on
the immunization status of children followed by private pediatricians: a study from pe-
diatric research in office settings. Pediatrics 1997;99:209-15.

149. Zimmerman RK, Janosky JE. Immunization barriers in Minnesota private prac-
tices: the influence of economics and training on vaccine timing. Fam Pract Res J 1993;
13(3):213-24.

150. Zimmerman RK, Medsger AR, Ricci EM, Raymund M, Mieczkowski TA, Gruffer-
man S. Impact of free vaccine and insurance status on physician referral of children to
public vaccine clinics. JAMA 1997;278(12):996-1000.

151. Merkel PA, Caputo GC. Evaluation of a simple office-based strategy for increas-
ing influenza vaccine administration and the effect of differing reimbursement plans on
the patient acceptance rate. J Gen Intern Med 1994;9(12):679-83.

152. Scarbrough ML, Landis SE. A pilot study for the development of a hospital-based
immunization program. Clin Nurse Spec 1997;11(2):70-5.

153. Hueston WJ, Mainous AG 3rd, Farrell JB. Childhood immunization availability
in primary care practices. Effects of programs providing free vaccines to physicians.
Arch Fam Med 1994;3(7):605-9.

154. Lave JR, Ives DG, Traven ND, Kuller LH. Evaluation of a health promotion
demonstration program for the rural elderly. Health Serv Res 1996;31:261-82.

155. Nichol KL. Improving influenza vaccination rates for high-risk inpatients. Am J
Med 1991;91(6):584 -8.

156. Rodewald LE, Szilagyi PG, Humiston SG, et al. Effect of emergency department
immunizations on immunization rates and subsequent primary care visits. Arch Pediatr
Adolesc Med 1996;150(12):1271-6.

157. Polis MA, Davey VJ, Collins ED, Smith JP, Rosenthal RE, Kaslow RA. The emer-



Vaccine-Preventable Diseases 295

gency department as part of a successful strategy for increasing adult immunization.
Ann Emerg Med 1988;17(10):1016-8.

158. Birkhead GS, LeBaron CW, Parsons P, et al. The immunization of children en-
rolled in the Special Supplemental Food Program for Women, Infants, and Children
(WIC). The impact of different strategies. JAMA 1995;274(4):312-6.

159. Golden RE. Evaluation of three immunization interventions among families
participating in the Special Supplemental Nutrition Program for Women, Infants, and
Children in South Central and South East Los Angeles (dissertation). Los Angeles:
UCLA, 1997.

160. Guerra FA, Gonzalez HF, Woehler KS, Pruski C, Pfeil D. San Antonio Age-
Appropriate Immunization Demonstration Project. Proceedings of the 27th National
WIC/Immunization Conference. Washington, DC: U.S. Department of Health and
Human Services, 1993:61-5.

161. Lazorik D, Larzelere M. Improvement in immunization levels following en-
hanced immunization activities at WIC sites in Massachusetts, 1995-96. Presented at
the 31st National Immunization Conference, Atlanta, Georgia, May 19-22, 1997. [Ab-
stract]. 1997.

162. Needham D. Effect of WIC/Immunization coordination on immunization cover-
age levels. Presented at the 31st National Immunization Conference, Atlanta, Georgia,
May 19-22, 1997. [Abstract]. 1997.

163. Stevenson J, Dietz V, Dini G, et al. Working with the women, infants, and chil-
dren program (WIC) to raise vacination coverage levels in Georgia’s public health clin-
ics. Presented at the 30th National Immunization Conference, Washington, DC, April 9-
12, 1996. [Abstract]. 1996.

164. Watson JC, Flatt K, Rosenthal J, Anderson K. Improving vaccination coverage
among children in the WIC supplemental food program, Dallas, 1992-94. Abstracts of
the 123rd annual meeting and exposition of the American Public Health Association; 1995
October; Dallas, Texas. Washington, DC: American Public Health Association, 1995.

165. Hoekstra E, Megaloeconomou Y, Guerrero H, Johnson-Partlow T, Mize J, Devier JR.
Citywide implementation of WIC/immunization linkage in Chicago. Presented at the 31st
National Immunization Conference, Atlanta, Georgia, May 19-22, 1997. [Abstract]. 1997.

166. Flatt K, Watson JC, Anderson K, Logan L, Nguyen V. A cost comparison of meth-
ods used to increase immunization levels at a WIC setting. Abstracts of the 124th annual
meeting and exposition of the American Public Health Association; 1996 November 17—
21, New York, Session 3299. Washington, DC: American Public Health Association, 1996.

167. Au L, Tso A, Chin K. Asian-American adolescent immigrants: the New York City
schools experience. J Sch Health 1997;67(7):277-9.

168. Cassidy WM, Moran-Bell D, Williams K. From university to community: the
Baton Rouge experience. J Sch Health 1997;67(7):280-2.

169. Cassidy WM, Mahoney FJ. A hepatitis B vaccination program targeting adoles-
cents. J Adolesc Health 1995;17(4):244 -7.

170. Cassidy WM. School-based adolescent hepatitis B vaccination. J La State Med
Soc 1999;151(12):622-6.

171. Dobson S, Scheifele D, Bell A. Assessment of a universal, school-based hepati-
tis B vaccination program. JAMA 1995;274(15):1209-13.

172. Lancman H, Pastore D, Steed N, Maresca A. Adolescent hepatitis B vaccination:



296 Reducing Disease, Injury, and Impairment

comparison among two high school-based health centers and an adolescent clinic. Arch
Pediatr Adolesc Med 2000;154(11):1085-8.

173. Molliconi SA, Zink T. Managed care organizations and public health: exploring
collaboration on adolescent immunizations. J Sch Health 1997;67(7):286-9.

174. Unti LM, Coyle KK, Woodruff BA, Boyer-Chuanroong L. Incentives and motiva-
tors in school-based hepatitis B vaccination programs. J Sch Health 1997;67(7):265-8.

175. Woodruff BA, Unti L, Coyle K, Boyer-Chuanroong L. Parents’ attitudes toward
school-based hepatitis B vaccination of their children. Pediatrics 1996;98(3 pt 1):410-3.

176. Unti L, Coyle K, Woodruff BA. A review of adolescent school-based hepatitis B
vaccination projects. Washington, DC: U.S. Department of Health and Human Services,
Public Health Service, 1996.

177. Cassidy WM. School-based adolescent immunization programs in the United
States: stategies and successes. Pediatr Infect Dis J 1998;17(7 suppl):S43-S46.

178. Cassidy W. Factors associated with accepting school-based hepatitis B vaccina-
tion. Abstract 300, National Immunization Conference, May 19-22, 1997, Detroit, Michi-
gan. 1999.

179. Goldstein ST, Cassidy WM, Hodgson W, Mahoney FJ. Factors associated with
student participation in a school-based hepatitis B immunization program. J Sch Health
2001;71(5):184-7.

180. Peavey L, Roy J, Baron-Cyr M, Dumas W, Etkind P. Vaccinating high school stu-
dents against hepatitis B: a school/STD clinic collaboration. Am J Public Health 1999;
89(3):412-3.

181. Wilson T, Harman S. Analysis of a bi-state, multi-district, school-based hepatitis
B immunization program. J Sch Health 2000;70(10):408-12.

182. Wilson T. Economic evaluation of a metropolitan-wide, school-based hepatitis B
vaccination program. Public Health Nurs 2000;17(3):222-7.

183. Andrews G, Marinan LM, Alsop-Shields L, Dugdale AE. Update of rubella im-
munisation in a school-based campaign. Med J Aust 1990;153(11-12):741-2.

184. Skinner SR, Imberger A, Nolan T, Lester R, Glover S., Bowes G. Randomised con-
trolled trial of an educational strategy to increase school-based adolescent hepatitis B
vaccination. Aust N Z J Public Health 2000;24(3):298-304.

185. Krahn M, Guasparini R, Sherman M, Detsky AS. Costs and cost-effectiveness of
a universal, school-based hepatitis vaccination program. Am J Public Health 1998;88(11):
1638-44.

186. Capizzano J, Adams G, Sonenstein F. Child care arrangements for children under
five: variation across states. Available at: http://www.urban.org/url.cfm?ID=309438.
Accessed March 22, 2004.

187. Lopez J, DiLiberto J, McGuckin M. Infection control in day-care centers: present
and future needs. Am J Infect Control 1988;16(1):26-9.

188. O’Mara LM, Isaacs S. Evaluation of registered nurses follow-up on the reported
immunization status of children attending child care centres. Can J Public Health
1993;84(2):124-7.

189. Black ME, Ploeg J, Walter SD, Hutchinson BG, Scott EA, Chambers LW. The im-
pact of a public health nurse intervention on influenza vaccine acceptance. Am J Pub-
lic Health 1993;83(12):1751-3.

190. Bond L, Nolan T, Lester R. Home vaccination for children behind in their im-
munisation schedule: a randomized controlled trial. Med J Aust 1998;168:487-90.



Vaccine-Preventable Diseases 297

191. Rodewald LE, Szilagyi PG, Humiston SG, Barth R, Kraus R, Raubertas RF. A ran-
domized study of tracking with outreach and provider prompting to improve immuni-
zation coverage and primary care. Pediatrics 1999;103(1):31-8.

192. Rosenberg Z, Findley S, McPhillips S, Penachio M, Silver P. Community-based
strategies for immunizing the “hard-to-reach” child: the New York State immunization
and primary health care initiative. Am J Prev Med 1995;11(S3):14 - 20.

193. Wood D, Halfon N, Donald-Sherbourne C, et al. Increasing immunization rates
among inner-city, African American children. JAMA 1998;279(1):29-34.

194. Begg NT, White JM. A survey of pre-school vaccination programmes in England
and Wales. Commun Med 1988;10(4):344 -50.

195. Clark J, Day J, Howe E, Williams P, Biley A. Developing an immunisation pro-
tocol for the primary health care team. Health Visit 1995;68(5):196-8.

196. Crittenden P, Rao M. The immunisation coordinator: improving uptake of child-
hood immunisation. Commun Dis Rep CDR Rev 1994;4(7):R79-81.

197. Jefferson N, Sleight G, Macfarlane A. Immunisation of children by a nurse with-
out a doctor present. Br Med J (Clin Res Ed ) 1987;294(6569):423-4.

198. McKeith D. Parents attitudes to measles immunization. J R Coll Gen Pract 1987;
37(297):182.

199. Moore BJ, Morris DW, Burton B, Kilcrease DT. Measuring effectiveness of ser-
vice aides in infant immunization surveillance program in North Central Texas. Am J
Public Health 1981;71(6):634 -6.

200. Salmond CE, Soljak MA, Bandaranayake DR, Stehr-Green P. Impact of a promo-
tion program for hepatitis B immunisation. Aust J Public Health 1994;18(3):253-7.

201. While AE. Health visitor contribution to pre-school child prophylaxis. Public
Health 1987;101(4):229-32.

202. Jones AE. Domiciliary immunisation for preschool child defaulters. Br Med J
(Clin Res Ed) 1984;289(6456):1429-31.

203. Chambers CV, Balaban DJ, Carlson BL, Grasberger DM. The effect of micro-
computer-generated reminders on influenza vaccination rates in a university-based fam-
ily practice center. J Am Board Fam Pract 1991;4(1):19-26.

204. Cheney C, Ramsdell JW. Effect of medical records’ checklists on implementation
of periodic health measures. Am J Med 1987;83(1):129-36.

205. Cohen DI, Littenberg B, Wetzel C, Neuhauser D. Improving physician compli-
ance with preventive medicine guidelines. Med Care 1982;20(10):1040-5.

206. Crouse BJ, Nichol K, Peterson DC, Grimm MB. Hospital-based strategies for im-
proving influenza vaccination rates. J Fam Pract 1994;38(3):258-61.

207. Gelfman DM, Witherspoon JM, Buchsbaum DG, Centor RM. Short-term results
of an immunization compliance program. Va Med 1986;113(9):532-4.

208. Hahn DL, Berger MG. Implementation of a systematic health maintenance pro-
tocol in a private practice. J Fam Pract 1990;31(5):492-502.

209. Harper PG, Murray DM. An organizational strategy to improve adolescent
measles-mumps- rubella vaccination in a low socioeconomic population. A method to
reduce missed opportunities. Arch Fam Med 1994;3(3):257-62.

210. Harper PG, Madlon-Kay DJ, Luxenberg MG, Tempest R. A clinic system to im-
prove preschool vaccinations in a low socioeconomic status population. Arch Pediatr
Adolesc Med 1997;151:1220-3.

211. Harris RP, O’Malley MS, Fletcher SW, Knight BP. Prompting physicians for pre-



298 Reducing Disease, Injury, and Impairment

ventive procedures: a five-year study of manual and computer reminders. Am J Prev
Med 1990;6(3):145-52.

212. Hutchison BG. Effect of computer-generated nurse/physician reminders on in-
fluenza immunization among seniors. Fam Med 1989;21(6):433-7.

213. Klein RS, Adachi N. Pneumococcal vaccine in the hospital. Improved use and
implications for high-risk patients. Arch Intern Med 1983;143(10):1878-81.

214. Korn JE, Schlossberg LA, Rich EC. Improved preventive care following an inter-
vention during an ambulatory care rotation: carryover to a second setting. J Gen Intern
Med 1988;3(2):156-60.

215. McDonald CJ, Hui SL, Smith DM, et al. Reminders to physicians from an intro-
spective computer medical record. A two-year randomized trial. Ann Intern Med 1984;
100(1):130-8.

216. Shreiner DT, Petrusa ER, Rettie CS, Kluge RM. Improving compliance with pre-
ventive medicine procedures in a house staff training program. South Med J 1988;81:
1553-7.

217. Szilagyi PG, Rodewald LE, Humiston SG, et al. Reducing missed opportunities
for immunizations. Easier said than done. Arch Pediatr Adolesc Med 1996;150(11):
1193 -200.

218. Tape TG, Givner N, Wigton RS. Process in ambulatory care: a controlled clinical
trial of computerized records. Symp Comput Applications Med Care 1988;749-52.

219. Tierney WM, Hui SL, McDonald CJ. Delayed feedback of physician performance
versus immediate reminders to perform preventive care. Effects on physician compli-
ance. Med Care 1986;24(8):659-66.

220. Weingarten MA, Bazel D, Shannon HS. Computerized protocol for preventive
medicine: a controlled self- audit in family practice. Fam Pract 1989;6:120-4.

221. Bell LM, Pritchard M, Anderko R, Levenson R. A program to immunize hospi-
talized preschool-aged children: evaluation and impact. Pediatrics 1997;100(2):192 -6.

222. Brink SG. Provider reminders. Changing information format to increase infant
immunizations. Med Care 1989;27(6):648-53.

223. Carlin E, Carlson R, Nordin J. Using continuous quality improvement tools to
improve pediatric immunization rates. Jt Comm J Qual Improv 1996;22(4):277-88.

224. Chodroff CH. Cancer screening and immunization quality assurance using a per-
sonal computer. QRB Qual Rev Bull 1990;16(8):279-87.

225. Clancy CM, Gelfman D, Poses RM. A strategy to improve the utilization of pneu-
mococcal vaccine. J Gen Intern Med 1992;7(1):14 -8.

226. Gill JM, Fisher JA. Improving childhood immunizations in a family practice of-
fice. Del Med J 1997;69(1):13-9.

227. Loeser H, Zvagulis I, Hercz L, Pless IB. The organization and evaluation of a
computer-assisted, centralized immunization registry. Am J Public Health 1983;73(11):
1298-301.

228. Mandel I, Franks P, Dickinson J. Improving physician compliance with preven-
tive medicine guidelines. J Fam Pract 1985;21(3):223-4.

229. Payne TH, Galvin M, Taplin SH, Austin B, Savarino J, Wagner EH. Practicing
population-based care in an HMO: evaluation after 18 months. HMO Pract 1995;9:101-10.

230. Ravet J. Opportunistic recall—a plateau. Med J Aust 1988;148(4):211.

231. Reading R, Colver A, Openshaw S, Jarvis S. Do interventions that improve immu-
nisation uptake also reduce social inequalities in uptake? BMJ 1994;308(6937):1142 -4.



Vaccine-Preventable Diseases 299

232. Rodney WM, Chopivsky P, Quan M. Adult immunization: the medical record de-
sign as a facilitator for physician compliance. J Med Educ 1983;58(7):576-80.

233. Setia U, Serventi I, Lorenz P. Factors affecting the use of influenza vaccine in the
institutionalized elderly. J Am Geriatr Soc 1985;33:856-38.

234. Shank JC, Powell T, Llewelyn J. A five-year demonstration project associated with
improvement in physician health maintenance behavior. Fam Med 1989;21(4):273 -8.

235. Stets K, Harper P, Christensen R. Immunization audits and protocols. Valuable
tools to improve rates. Minn Med 1996;79(8):43-5.

236. Tobacman JK. Increased use of pneumococcal vaccination in a medicine clinic
following initiation of a quality assessment monitor. Infect Control Hosp Epidemiol
1992;13(3):144 -6.

237. Davidson RA, Fletcher SW, Retchin S, Duh S. A nurse-initiated reminder system
for the periodic health examination. Implementation and evaluation. Arch Intern Med
1984;144(11):2167-70.

238. McDonald CJ, Hui SL, Tierney WM. Effects of computer reminders for influenza
vaccination on morbidity during influenza epidemics. MD Comput 1992;9(5):304 -12.

239. Ravet J. Tetanus immunization. Med J Aust 1987;146(3):170.

240. Rodney WM, Johnson R, Beaber RJ, Jonokuchi C, Kujubu D. Residency chart re-
view: preventive medicine practice as noted in the medical record. Fam Pract Res J 1982;
1:140-51.

241. Carey TS, Levis D, Pickard CG, Bernstein J. Development of a model quality-of-
care assessment program for adult preventive care in rural medical practices. QRB Qual
Rev Bull 1991;17(2):54 -9.

242. Kern DE, Harris WL, Boekeloo BO, Barker LR, Hogeland P. Use of an outpatient
medical record audit to achieve educational objectives: changes in residents’ perform-
ances over six years. J Gen Intern Med 1990;5(3):218-24.

243. LeBaron CW, Chaney M, Baughman AL, et al. Impact of measurement and feed-
back on vaccination coverage in public clinics, 1988-1994. JAMA 1997;277(8):631-5.

244. Lynch ML. The uptake of childhood immunization and financial incentives to
general practitioners. Health Econ 1994;3(2):117-25.

245. Colver AF. Health surveillance of preschool children: four years experience. Br
Med J 1990;300:1246-8.

246. Fleming DM, Lawrence MS. Impact of audit on preventive measures. Br Med J
(Clin Res Ed ) 1994;1983(6408):1852-4.

247. Kelly SD. The impact of a microcomputer on a general practice immunisation
clinic. Practitioner 1988;232(1443):197-201.

248. Morrow RW, Gooding AD, Clark C. Improving physicians’ preventive health care
behavior through peer review and financial incentives. Arch Fam Med 1995;4(2):165-9.

249. Ritchie LD, Bisset AF, Russell D, Thomson I. Primary and preschool immunisa-
tion in Grampian: progress and the 1990 contract. Br Med J 1992;304:816-9.

250. Dini EF, Chaney M, Moolenaar RL, LeBaron CW. Information as intervention:
how Georgia used vaccination coverage data to double public sector vaccination cover-
age in seven years. J Public Health Manag Pract 1996;2(1):45-9.

251. Cowan JA, Heckerling PS, Parker JB. Effect of a fact sheet reminder on perform-
ance of the periodic health examination: a randomized controlled trial. Am J Prev Med
1992;8(2):104 -9.

252. Freed GL, Bordley WC, Clark SJ, Konrad TR. Universal hepatitis B immunization



300 Reducing Disease, Injury, and Impairment

of infants: reactions of pediatricians and family physicians over time. Pediatrics 1994;
93(5):747-51.

253. Zimmerman RK, Barker WH, Strikas RA, et al. Developing curricula to promote
preventive medicine skills: the teaching immunization for medical education (TIME)
project. JAMA 1997;278(9):705-11.

254. Bannerman B, Schram K. Influenza immunization program in long term care fa-
cilities. Can J Infect Control 1992;7(1):13-5.

255. Christy C, McConnochie KM, Zernik N, Brzoza S. Impact of an algorithm-guided
nurse intervention on the use of immunization opportunities. Arch Pediatr Adolesc Med
1997;151(4):384-91.

256. Hoey JR, McCallum HP, LePage EM. Expanding the nurse’s role to improve pre-
ventive service in an outpatient clinic. CMAJ 1982;127:27-8.

257. Klein RS, Adachi N. An effective hospital-based pneumococcal immunization
program. Arch Intern Med 1986;146(2):327-9.

258. Margolis KL, Lofgren RP, Korn JE. Organizational strategies to improve influenza
vaccine delivery. A standing order in a general medicine clinic. Arch Intern Med 1988;
148(10):2205-7.

259. Morton MR, Spruill WJ, Cooper JW. Pharmacist impact on pneumococcal vac-
cination rates in long-term- care facilities. Am J Hosp Pharm 1988;45(1):73.

260. Fedson DS, Kessler HA. A hospital-based influenza immunization program,
1977-78. Am J Public Health 1983;73(4):442-5.

261. Nichol KL, Grimm MB, Peterson DC. Immunizations in long-term care facilities:
policies and practice. J Am Geriatr Soc 1996;44(4):349-55.

262. Landis S, Scarbrough ML. Using a vaccine manager to enhance in-hospital vac-
cine administration. J Fam Pract 1995;41(4):364-9.

263. Centers for Disease Control and Prevention. Vaccine-preventable diseases: im-
proving vaccination coverage in children, adolescents, and adults. A report on recom-
mendations of the Task Force on Community Preventive Services. MMWR 1999;48 (no.
RR-8):1-15.

264. Task Force on Community Preventive Services. Recommendations regarding in-
terventions to improve vaccination coverage in children, adolescents, and adults. Am J
Prev Med 2000;18(1S):92-6.

265. Ndiaye SM, Hopkins DP, Shefer AM, et al. Reviews of evidence regarding inter-
ventions to improve influenza, pneumococcal polysaccharide, and hepatitis B coverage
in high risk adults. Am J Prev Med; in press.

266. Bridges CB, Fukuda K, Uyeki T, Cox N, Singleton J. Prevention and control of in-
fluenza. Recommendations of the Advisory Committee on Immunization Practices (ACIP).
MMWR 2002;51(RR03):1-31.

267. Barker W, Mullooly J. Impact of epidemic type A influenza in a defined adult
population. Am J Epidemiol 1980;112:798-811.

268. Barker W. Excess pneumonia and influenza associated hospitalization during in-
fluenza epidemics in the United States, 1970-78. Am J Public Health 1986;76:761-5.

269. Glezen WP, Couch R. Interpandemic influenza in the Houston area, 1974 -76.
N Engl J Med 1978;298(11):587-92.

270. Centers for Disease Control and Prevention. Pneumococcal disease. In: Atkinson
W, ed. Epidemiology and prevention of vaccine-preventable diseases, 6th ed. Atlanta,



Vaccine-Preventable Diseases 301

GA: Department of Health and Human Services, Public Health Service, Centers for Dis-
ease Control and Prevention, 2000:249-63.

271. Centers for Disease Control and Prevention. Active Bacterial Core Surveillance
(ABCs) report, Emerging Infections Program Network (EIP). Available at: http://www.cdc
.gov/ncidod/dbmd/abcs/survreports/spneu0Oprelim.pdf. Accessed December 8, 2003.

272. Feikin DR, Schuchat A, Kolczak M, et al. Mortality from invasive pneumococcal
pneumonia in the era of antibiotic resistance, 1995-1997. Am J Public Health 2000;
90:223-9.

273. Robinson KA, Baughman W, Rothrock G, et al. Epidemiology of invasive Streptococ-
cus pneumoniae infections in the United States, 1995-1998. JAMA 2001;285(13): 1729-35.

274. Glezen WP. Serious morbidity and mortality associated with influenza epidem-
ics. Epidemiol Rev 1982;4:25-44.

275. Jiles R, Daniels D, Yusuf H, McCauley M, Chu S. Undervaccination with hepati-
tis B vaccine: missed opportunities or choice? Am J Prev Med 2001;20(4S):75-83.

276. Bloom BS, Hillman AL, Fendrick AM, Schwartz JS. A reappraisal of hepatitis B
virus vaccination strategies using cost-effectiveness analysis. Ann Intern Med 1993;
118(4):298-306.

277. Margolis H, Coleman PJ, Brown RE, Mast EE, Sheingold SH, Arevalo JA. Pre-
vention of hepatitis B virus transmission by immunization. An economic analysis of cur-
rent recommendations. JAMA 1995;274(15):1201-8.

278. National Center for HIV, STD and TB Prevention. Viral hepatitis and injection
drug users. Atlanta, GA: Centers for Disease Control and Prevention, 2002.

279. Goldstein ST, Alter MJ, Williams IT, et al. Incidence and risk factors for acute
hepatitis B in the Unted States, 1982-1998: implications for vaccination programs. J In-
fect Dis 2002;185(6):713-9.

280. Centers for Disease Control and Prevention. Prevention and control of influenza:
recommendations of the Advisory Committee on Immunization Practices (ACIP). MMWR
2000;49(RR-03):1-38.

281. Institute of Medicine. Calling the shots: immunization finance policies and prac-
tices. Washington, DC: National Academy Press, 2002.

282. National Center for Health Statistics. Early release of selected estimates based
on data from the 2002 national Health Interview Survey. Available at: http://www.cdc
.gov/nchs/about/major/nhis/released200306.htm. Accessed September 12, 2003.

283. Mahoney FJ, Stewart K, Hu H, Coleman P, Alter MJ. Progress towards elimina-
tion of hepatitis B virus transmission among health care workers in the United States.
Arch Intern Med 1997;157(22):2601-1605.

284. MacKellar DA, Valleroy LA, Secura GM, et al. Two decades after vaccine license:
hepatitis B immunization and infection among young men who have sex with men. Am
J Public Health 2001;91(6):965-71.

285. Centers for Disease Control and Prevention. Achievements in public health:
hepatitis B vaccination—United States, 1982—2002. MMWR 2002;51(25):549-52,563.

286. Ndiaye SM, Hopkins DP, Smith SJ, et al. Methods for conducting systematic re-
views of targeted vaccination strategies for the Guide to Community Preventive Ser-
vices. Am J Prev Med; in press.

287. Clancy CM, Cebul RD, Williams SV. Guiding individual decisions: a randomized,
controlled trial of decision analysis. Am J Med 1988;84(2):283-8.



302 Reducing Disease, Injury, and Impairment

288. Jacobson TA, Thomas DM, Morton FJ, Offutt G, Shevlin J, Ray S. Use of a low-
literacy patient education tool to enhance pneumococcal vaccination rates. A random-
ized controlled trial. JAMA 1999;282(7):646-50.

289. Trubatch B, Paschane D, Fisher D, Cagle H, Fenaughty K, Schlicting E. Economic
incentives: vaccination compliance among drug users. Poster session 3089. 126th An-
nual Meeting and Exposition of the APHA, November 15-18, Washington, DC, 1997.

290. Yassi A, Khokhar JB, Marceniuk M, McGill ML. Hepatitis B vaccination for
health care workers: evaluation of acceptance rate and program strategy at a large terti-
ary care hospital. Can J Infect Control 1993;8(4):94-7.

291. Department of Labor, Occupational Safety and Health Administration. Occupa-
tional exposure to bloodborne pathogens; final rule. Fed Reg 1991;56(29 CFR part 1910.
1030):64004 -182.

292. Baker AM, McCarthy B, Gurley VF, Yood MU. Influenza immunization in a man-
aged care organization. J Gen Intern Med 1998;13(7):469-75.

293. Coyne DW, Taylor LF, Yelton S, Long C, Preston SD. Network 12 hepatitis B vac-
cination quality improvement program: an educational program directed at physicians,
staff, and patients. Adv Ren Replace Ther 2000;7(4 suppl 1):S71-S75.

294. Fedson DS. Influenza vaccination of medical residents at the University of Vir-
ginia: 1986 to 1994. Infect Control Hosp Epidemiol 1996;17(7):431-3.

295. Harbarth S, Siegrist C, Schira J, Wunderli W, Pittet D. Influenza immunization:
improving compliance of healthcare workers. Infect Control Hosp Epidemiol 1998;19(5):
337-42.

296. Hogg WE, Bass M, Calonge N, Crouch H, Satenstein G. Randomized controlled
study of customized preventive medicine reminder letters in a community practice. Can
Fam Physician 1998;44:81-8.

297. Jans MP, Schellevis FG, Van Hensbergen W, Van Eijk JT. Improving general prac-
tice care of patients with asthma or chronic obstructive pulmonary disease: evaluation
of a quality system. Eff Clin Pract 2000;3(1):16-24.

298. Nichol KL. Ten-year durability and success of an organized program to increase
influenza and pneumococcal vaccination rates among high-risk adults. Am J Med 1998;
105(5):385-92.

299. Overhage JM, Tierney WM, McDonald CJ. Computer reminders to implement
preventive care guidelines for hospitalized patients. Arch Intern Med 1996;156:1551-6.

300. Sellors J, Pickard L, Mahony JB, et al. Understanding and enhancing compliance
with the second dose of hepatitis B vaccine: a cohort analysis and a randomized con-
trolled trial. Can Med Assoc J 1997;157(2):143-8.

301. Thomas DR, Winsted B, Koontz C. Improving neglected influenza vaccination
among healthcare workers in long-term care. J Am Geriatr Soc 1993;41(9):928-30.

302. van Essen GA, Kuyvenhoven MM, de Melker RA. Implementing the Dutch Col-
lege of General Practitioners’ guidelines for influenza vaccination: an intervention
study. Br J Gen Pract 1997;47:25-9.

303. Berry BB, Murthy VS. Exceeding the Healthy People 2000 goal for influenza vac-
cination through a collaborative effort at eight primary care clinics. Wis Med J 1996;
95(10):705-10.

304. Davidson M, Chamblee C, Campbell HG, et al. Pneumococcal vaccination in a
remote population of high-risk Alaska Natives. Public Health Rep 1993;108(4):439-46.



Vaccine-Preventable Diseases 303

305. Girasek DC. Increasing hospital staff compliance with influenza immunization
recommendations. Am J Public Health 1990;80(10):1272-3.

306. Grob PJ, Ridao M, Wagner S, Pelzer JO. An account of a pilot hepatitis B vacci-
nation programme for high-risk individuals in Zurich. J Infect 1983;7(suppl 1):85-92.

307. Hak E, Hermens RP, Hoes AW, Verheij TJ, Kuyvenhoven MM, van Essen GA. Ef-
fectiveness of a coordinated nationwide programme to improve influenza immunisation
rates in The Netherlands. Scand J Prim Health Care 2000;18(4):237-41.

308. Haley N, Roy E, Bélanger L, Crago A. A hepatitis B vaccination outreach project
for street youth in Montreal. Can J Hum Sex 1998;7(4):331-8.

309. Helcl J, Castkova J, Benes C, Novotna L, Sepkowitz KA, DeHovitz JA. Control
of occupational hepatitis B among healthcare workers in the Czech Republic, 1982 to
1995. Infect Control Hosp Epidemiol 2000;21(5):343-6.

310. Kleschen MZ, Holbrook J, Rothbaum AK, Stringer RA, McInerney MJ, Helgerson
SD. Improving the pneumococcal immunization rate for patients with diabetes in a
managed care population: a simple intervention with a rapid effect. Jt Comm J Qual Im-
prov 2000;26(9):538-46.

311. Manian FA. Improving hepatitis B vaccination rates among surgeons. Infect Con-
trol Hosp Epidemiol 1994;15(9):581.

312. Margolis HS, Handsfield HH, Jacobs RJ, Gangi JE. Evaluation of office-based in-
tervention to improve prevention counseling for patients at risk for sexually acquired
hepatitis B virus infection. Am J Obstet Gynecol 2000;182(1 pt 1):1-6.

313. Ohrt CK, McKinney P. Achieving compliance with influenza immunization of
medical house staff and students. JAMA 1992;267(10):1377-80.

314. Shannon CS. Community hospitals can increase staff influenza vaccination
rates. Am J Public Health 1993;83(8):1174.

315. Slobodkin D, Zielske PG, Kitlas JL, McDermott MF, Miller S, Rydman R. Demon-
stration of the feasibility of emergency department immunization against influenza and
pneumococcus. Ann Intern Med 1998;32(5):537-43.

316. Spruill WJ, Cooper JW, Taylor WJ. Pharmacist-coordinated pneumonia and in-
fluenza vaccination program. Am J Hosp Pharm 1982;39(11):1904 -6.

317. Wuorenma J, Nichol K, Vonsternberg T. Implementing a mass influenza vacci-
nation program. Nurs Manage 1994;25(5):81-2-84-5.

318. Task Force on Community Preventive Services. Recommendations regarding inter-
ventions to improve targeted vaccination coverage in high risk adults. Am J Prev Med;
in press.



