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verview

his paper describes the qualitative methods
adopted by the Task Force on Community Pre-
ventive Services (Task Force) to evaluate the

vidence on effectiveness of interventions to improve
argeted vaccine coverage. The Task Force used the
ame three conceptual categories as in their earlier
eview of interventions to increase universally recom-
ended vaccine coverage (increasing community de-
and, enhancing access, and provider- or system-based

nterventions). In the current review, the Task Force
ound that (1) few studies described the effects of
ndividual interventions implemented alone, (2) most
tudies evaluated interventions implemented in combi-
ation, and (3) most combinations involved more than
ne conceptual approach. The Task Force examined
he evidence of effectiveness for all possible combina-
ions across categories. This qualitative process pro-
ided the Task Force with sufficient evidence to support

recommendation for the use of intervention
ombinations.

ntroduction

hree vaccine-preventable diseases—influenza, pneumo-
occal polysaccharide infections, and hepatitis B—con-
inue to cause a significant amount of morbidity and

ortality in the United States. Objectives to improve
accination coverage among populations at high risk are
ncluded in Healthy People 2010, the prevention agenda for
he United States.1 These include the goals of increas-
ng to 60% both influenza and pneumococcal polysac-

rom the National Immunization Program, Centers for Disease
ontrol and Prevention (Ndiaye), and Division of Prevention Re-

earch and Analytic Methods, Epidemiology Program Office (Hop-
ins, Briss, Smith), Centers for Disease Control and Prevention,
tlanta, Georgia; and Task Force for Child Survival and Development
Hinman), Atlanta, Georgia

The names and affiliations of the Task Force members are listed at
he front of this supplement and at www.thecommunityguide.org.

Address correspondence and reprint requests to: David P. Hop-
ins, Community Guide Branch, Centers for Disease Control and
t
revention, 4770 Buford Highway, MS K-95, Chamblee, GA 30341.
-mail: DHopkins@cdc.gov.
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haride vaccination coverage rates among high-risk
dults, and objectives for increasing hepatitis B vaccine
overage among high-risk groups including hemodial-
sis patients (to 90%), men who have sex with men (to
0%), and occupationally exposed workers (to 98%).
hese targeted vaccination objectives are also priori-

ies for the National Immunization Program (NIP)
f the Centers for Disease Control and Prevention
CDC).

In an earlier systematic review of interventions to
mprove universally recommended vaccination cover-
ge among children, adolescents, and adults,2 the Task
orce provided evidence-based recommendations for
he use of these interventions.3 The original review,
onducted for The Guide to Community Preventive Services
Community Guide), included studies (published in the
980–1997 period) of efforts to increase vaccine cover-
ge for hepatitis B among children and adolescents,
nd studies of interventions to increase coverage for
nfluenza, pneumococcal polysaccharide vaccines, or
oth, for adults aged �65.
NIP initiated an expansion of the original Community

uide review to investigate the evidence on effectiveness
f interventions to increase targeted vaccination cover-
ge among high-risk populations. This expanded sys-
ematic review adopted the methods developed for the
ommunity Guide.2 The Task Force conducted the final
eview of the evidence and issued recommendations
ased on established criteria.
The Community Guide’s methods for conducting sys-

ematic reviews and for linking evidence to recommen-
ations have been described elsewhere.4 This report
riefly describes the methods adopted for the Commu-
ity Guide review of targeted vaccination strategies. In
ddition, it details the process developed by the Task
orce for translating the identified evidence on effec-
iveness of multicomponent interventions into a menu
ormat recommendation.

rocess

his systematic review of interventions to increase

argeted vaccination coverage adhered to the estab-

0749-3797/05/$–see front matter
ed by Elsevier Inc. doi:10.1016/j.amepre.2005.02.012
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ished format for Community Guide reviews.2 In brief, the
rocess of this review involved:

Recruiting a panel of experts to participate in the
development of the chapter contents
Adopting the original conceptual approach to the
topic
Selecting the interventions (same as those in the
review of universally recommended vaccinations)
Searching for and retrieving published evidence
Assessing the quality and summarizing the body of
evidence on effectiveness
Translating the body of evidence on effectiveness
into conclusions
Evaluating the data on applicability, other positive
and negative effects, economic efficiency, and barri-
ers to implementation
Identifying and summarizing research gaps

he following sections provide a brief description of
he specific methods employed in the reviews of se-
ected targeted vaccination strategies.

ystematic Review Development Team

hree groups of experts served on the systematic review
evelopment team (the team).
The coordination team consisted of the primary

nvestigators representing NIP, the Community Guide
esearchers, and selected members of the Task Force.
he coordination team organized the systematic review
nd presented the review findings to the full Task
orce.
The consultation team included experts in vaccine-

reventable diseases and vaccination programs from
cademic and research organizations, federal agencies,
nd state and local public health departments. Consult-
nts provided comments and feedback on the goals and
onduct of the systematic review and on the summary
onclusions.

The abstraction team collected and recorded data
rom studies identified in the systematic search and
creening process. Each study was evaluated by at least
wo abstractors. For this review, the abstraction team
ncluded members of the coordination team.

onceptual Approach

or our review we adopted the same conceptual ap-
roach and logic framework used in the initial vaccine-
reventable disease (VPD) review by the Community
uide, published in 2000.2 The logic framework is
rovided in the accompanying evidence review.5 As in
he initial review, we focused on three categories of
nterventions:

Interventions to increase community or client de-

mand for vaccination
Interventions to enhance access to vaccine and to
vaccination services
Interventions directed at healthcare providers and
healthcare systems (provider- or system-based
interventions)

s detailed below, these three conceptual categories of
nterventions provided a framework for evaluating the
vidence on effectiveness identified in this review.

nterventions Selected for Review

he team decided to review the same interventions
elected for the earlier review of strategies to increase
overage for universally recommended vaccines. In the
ourse of this review, the team identified three addi-
ional strategies relevant or potentially relevant to tar-
eted vaccination efforts. These strategies are described
ere for informational purposes, but the team did not
onduct a formal systematic review of the following:

he use of a designated staff person to administer
vaccinations to people in the target populations (e.g.,
assigning infection control nurses to conduct annual
influenza vaccination programs for hospital staff). In
this review, assigning designated staff was considered
one option for implementing the standing orders
intervention.

accination requirements for employment. Our review
included a search for evidence on effectiveness of
vaccination laws and vaccination requirements (laws
and policies) for child care, school, and college
attendance. In the United States, current Occupa-
tional Safety and Health Administration (OSHA)
standards mandate that employers offer, at no cost to
the employee, the hepatitis B vaccination series to
any employee for whom exposure to blood or other
potentially infectious materials might be reasonably
anticipated.6 Employees may opt to decline. We
elected not to evaluate the evidence on effectiveness
of the current OSHA policy, although historical
evidence suggests that this policy (along with recom-
mendations for vaccination) has been an effective
component of an overall effort to reduce hepatitis B
transmission among healthcare workers.7

accination in non-healthcare settings. Vaccinations
delivered outside of medical or public health clinical
settings were considered in the review of interven-
tions to increase coverage for universally recom-
mended vaccines. The settings (Special Supplemen-
tal Nutrition Program for Women, Infants, and
Children [WIC] settings, home visits, schools, child
care centers), however, were less relevant to targeted
vaccination efforts for adults. Although the team
considered interventions in non-healthcare settings
(e.g., street- or shelter-based vaccination programs
for hepatitis B), we identified no studies of these

interventions in our search.

Am J Prev Med 2005;28(5S) 239
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earch for Evidence

e used several search strategies to identify published
tudies of interventions. These strategies included a
ystematic search of multiple databases, reviews of
eference lists of published studies, and consultation
ith experts. Our search of 12 computerized databases
MEDLINE, EMBASE, PsychLit, Sociological Abstracts,
ABHealth, HealthSTAR, AIDSLINE, Occupational
afety and Health Database, Educational Research In-
ex [ERIC], PsycINFO, Dissertation Abstracts, and
onference Papers Index) yielded 2461 titles and ab-

tracts for screening.
Studies were eligible for inclusion if they were pub-

ished between 1980 and August of 2001; were primary
tudies, not guidelines or reviews; included a comparison
o an unexposed or less-exposed population; were con-
ucted in an established market economya; were written

n English; measured differences or changes in vaccina-
ion coverage; were studies of influenza, pneumococcal
olysaccharide, or hepatitis B vaccines; and were studies
f populations that either focused on or included individ-
als aged �65 years and at high risk for infection,
orbidity, or mortality.

valuating and Summarizing the Studies

ffectiveness. Two abstractors using a standardized
bstraction form (available at: www.thecommunityguide.
rg/methods/abstractionform.pdf) evaluated every el-

gible study. Information was abstracted, and each study
as assessed on the basis of the suitability of design and

hreats to validity (quality of execution). Differences
etween reviewers were resolved by consensus of the
eam. On the basis of the number of threats to validity,
tudies were characterized as having good, fair, or
imited quality of execution. Studies with limited qual-
ty of execution were not included in the summary of
he effect of the intervention. For this review, studies of
east-suitable design (simple before-and-after compari-
ons, cross-sectional surveys, and post-only designs)
ere also excluded from further analysis. The remain-

ng studies (i.e., those with greatest or moderate design
uitability and a good or fair quality of execution) were
onsidered “qualifying studies.” Qualifying studies were
ncluded in the body of evidence for the subsequent
ssessment and summary of effectiveness of the
ntervention.

For this review, effectiveness of an intervention was
ased primarily on the reported measurements of
ifferences or changes in vaccination coverage. In

Established market economies as defined by the World Bank are
ndorra, Australia, Austria, Belgium, Bermuda, Canada, Channel Is-

ands, Denmark, Faeroe Islands, Finland, France, Germany, Gibraltar,
reece, Greenland, Holy See, Iceland, Ireland, Isle of Man, Italy, Japan,
iechtenstein, Luxembourg, Monaco, the Netherlands, New Zealand,
a
orway, Portugal, San Marino, Spain, St. Pierre and Miquelon, Sweden,
witzerland, the United Kingdom, and the United States.

40 American Journal of Preventive Medicine, Volume 28, Num
tudies with a concurrent comparison group(s), the
verall change in vaccination coverage was calculated
sing the difference between the changes in vaccina-
ion coverage observed in the intervention and compar-
son groups. In time series studies, the absolute per-
entage point change over time was derived instead.

For studies with before-and-after measurements and
oncurrent comparison groups, where baseline � Ipre:

(Ipost � Ipre) – (Cpost � Cpre)

or studies with post-only coverage measurements and
oncurrent comparison groups, where baseline � Cpost:

Ipost � Cpost

or studies with before-and-after measurements but no
oncurrent comparison, where baseline � Ipre:

Ipost � Ipre

These variables are defined as follows:

post � last reported coverage in the intervention group
after the intervention.

pre � reported coverage in the intervention group
immediately before the intervention.

post � last reported coverage in the comparison group
after the intervention.

pre � reported coverage in the comparison group
immediately before the intervention.

Once measures of effectiveness were confirmed or
etermined for individual studies, an overall median
as calculated across the qualifying body of evidence as

he summary effect measure for the vaccination cover-
ge outcome.

Bodies of evidence of effectiveness were character-
zed as strong, sufficient, or insufficient on the basis of
he number of studies, suitability of study designs for
valuating effectiveness, quality of study execution,
onsistency of results, and determination of a sufficient
edian effect size.2

pplicability. Information is provided on the applica-
ility to various populations of each recommended

ntervention on the basis of the range of settings,
roviders, and target populations identified in the
ualifying studies. Conclusions about applicability of an

ntervention require both an assessment of gaps (if any)
n the qualifying studies and general agreement within
he team and the Task Force.

ther positive and negative effects. The team col-
ected additional information on other health or non-
ealth effects of interventions. We summarized any
vidence of additional potential benefits or harms of
he interventions reviewed. In some cases, other poten-
ial effects of the intervention were described in litera-
ure not reporting intervention studies or in discussions

mong the members of the team. Information on other

ber 5S
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ffects identified in the original vaccine review2 was
uplicated in this review.

conomic efficiency. Methods for conducting eco-
omic evaluations for the Community Guide have been
escribed in detail in print8 and are available at
he website www.thecommunityguide.org/methods/
efault.htm. For this review, the team identified no
ualifying studies on the recommended interven-
ions or intervention combinations that provided
conomic data.

arriers to intervention implementation. Although in-
ormation about barriers to intervention implementa-
ion did not affect conclusions on the evidence on
ffectiveness, our reports provide information identi-
ed in the review or in discussions among members of

he team. Information on barriers presented in the
riginal VPD report2 was duplicated in this review for

able 1. Intervention combinations evaluated in studies qua
argeted vaccination coverage (n � 26 study arms from 23 stu

tudy (year)ref

Interventions to increase demand P

Client
education

Client
reminders

Client
incentives

Stan
orde

aker (1998)12 X X
arton (1990)19 X
ecker (1989)10 X
rimberry
(1988)20

X

arter (1986)13 X X
oyne (2000)21 X
edson (1996)22 X
arbarth
(1998)14

X X

ogg (1998)29 X
two arms) X
ans (2000)17

lein (1986)30 X X
andis (1995)23 X
arson (1982)18 X X
oran (1996)15 X X

three arms) X X
X X X

ichol (1990)31 X X X
ichol (1998)32 X X
verhage
(1996)24

ellors (1997)25 X
paulding
(1991)26

X

homas (1993)27 X
urner (1990)11 X
an Essen

(1997)28
X

assi (1993)16 X X
otals (arms) 14 16 2 5
he appropriate interventions. t
ranslating Strength of Evidence
nto Recommendations

he Task Force recommendations presented in the ac-
ompanying article9 are based on the strength of the
vidence of effectiveness as determined by the systematic
eview. For example, an intervention was recommended
hen sufficient or strong evidence of effectiveness was

ound. A finding of insufficient evidence to determine
ffectiveness indicates that not enough evidence was
vailable to determine whether or not an intervention
orks; it should not be seen as evidence of ineffectiveness.
finding of insufficient evidence is important for identi-

ying areas of uncertainty that require additional research.

ummarizing Research Gaps

n addition to providing scientific information on which

for review of multicomponent strategies to increase

er- or system-based interventions
Interventions to
enhance access

Provider
reminders

Provider
feedback

Provider
education

Expanded
access in
healthcare
settings

Reducing
out-of-
pocket
costs

X
X X
X

X

X
X X

X X
X X

X X
X X

X X
X X

X

X X
X X
X X

X X
X

X X

X
X X

X X
X

X X

X X
7 4 4 15 12
lifying
dies)

rovid

ding
rs
o base public health decisions about implementing inter-

Am J Prev Med 2005;28(5S) 241
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entions, an important benefit of systematic reviews is to
dentify areas in which information is lacking or of poor
uality. To summarize these research gaps, remaining
esearch questions for each intervention were identified.

ethods for Assessment of Interventions
mplemented in Combination

ystematic reviews conducted for the Community Guide
ttempt to distinguish between the evidence on effective-
ess of an intervention when implemented alone (single-
omponent interventions) and the evidence on effective-
ess of the intervention when implemented in
ombination with other interventions (multicomponent
nterventions). The following section and accompanying
ables describe the qualitative methods developed by the

able 2. Strength of evidence on effectiveness for multicom
rganized by intervention review (n � 28 measurements from

ategory

Multicomponent
intervention (all
combinations including
named intervention)

Study arm
(measure

nterventions to
increase client or
community demand

Client education plus
other interventions

14 (15)

Client reminders plus
other interventions

16 (18)

Client incentives plus
other interventions

2 (2)

Community-wide
education plus other
interventions

0

rovider- or system-
based interventions

Standing orders plus
other interventions

5 (6)

Provider reminders plus
other interventions,
stratified by vaccine
type:

7 (9)

Influenza (6)

Pneumococcal (3)

Provider assessment and
feedback plus other
interventions

4 (4)

Provider education plus
other interventions

4 (4)

nterventions to
enhance access

Expanded access in
healthcare settings
plus other
interventions

15 (16)

Reducing out-of-pocket
costs to client plus
other interventions

12 (12)

ote: Individual multicomponent studies contributed to two or mor
A, not applicable; pct, percentage.
eam in an effort to translate the multicomponent body of i

42 American Journal of Preventive Medicine, Volume 28, Num
vidence on effectiveness into recommendations from the
ask Force.
A total of 35 studies qualified for inclusion in the

ssessment of effectiveness. Twelve studies evaluated the
ffectiveness of any intervention when implemented
lone. Only one single-component intervention—pro-
ider reminder systems—had sufficient evidence to sup-
ort a Task Force conclusion on effectiveness and recom-
endation for use. Most of the qualifying studies (23 of 35

tudies) evaluated the effectiveness of interventions when
mplemented in combination.

Table 1 summarizes the interventions and the inter-
ention combinations evaluated in the 23 qualifying
ulticomponent studies. The median number of inter-

entions combined in the qualifying studies was three
range, two to five interventions). The most common

t interventions to increase targeted vaccination coverage,
tudy arms from 23 qualifying studies)

s)
Median difference in
vaccination coverage (range)

Conclusion:
evidence on
effectiveness

�14 pct points (�5.9, �67) Strong

�14 pct points (�2, �28.9) Strong

�15.5 pct points (�14, �17) Insufficient evidence
to determine
effectiveness

NA Insufficient evidence
to determine
effectiveness

�29.7 pct points (�17.2, �67) Strong

�2.6 pct points (�5.9, �28.9)

�16.1 pct points (�0.5, �28.9) Sufficient
(influenza)

�0.5 pct points (�2, �0.8) Insufficient
(pneumococcal)

�7.3 pct points (�1.1, �28.9) Sufficient

�3.7 pct points (�1.1, �11) Insufficient evidence
to determine
effectiveness

�16.1 pct points (�0.5, �67) Strong

�16.5 pct points (�5.9, �46) Strong

rvention reviews and conclusions on effectiveness.
ponen
26 s

s
ment
nterventions implemented in combination were clinic-

ber 5S
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ased client education (13 arms from 12 studies); client
eminders (16 arms from 14 studies); and expanded
ccess in healthcare settings (15 arms from 13 studies).

Of the 23 qualifying studies, 16 evaluated unique
ombinations of interventions and 7 studies evaluated
ne of three specific combinations. Two studies evalu-
ted the combination of client reminders and provider
eminders.10,11 Two studies evaluated the combination
f clinic-based client education, client reminders, and
xpanded access in healthcare settings.12,13 Three stud-
es evaluated a four-intervention combination of clinic-
ased client education, client reminders, expanded
ccess in healthcare settings, and reduced client out-of-
ocket cost.14–16 Overall, the qualifying studies of mul-
icomponent interventions consisted of unique but
verlapping combinations of interventions; subsets of
pecific combinations accounted for only a small por-
ion of the available evidence. Because of this large
ody of evidence of various intervention combinations,
e wanted to adopt an approach that best reflected
ublished evidence on effectiveness. We therefore de-
eloped a way of organizing the evidence by categoriz-
ng the studies across broader categories.

Table 2 summarizes the body of evidence in the
ormat adopted for the previous review of interventions
o increase coverage for universally recommended vac-

able 3. Combinations across conceptual categories of inter

tudy (year)ref

Interventions to increase
client or community
demand (client education,
client reminders)

Provide
interven
provide
feedbac

aker (1998)12 2
arton (1990)19 1 2
ecker (1989)10 1 1
rimberry (1988)20 1
arter (1986)13 2
oyne (2000)21 1 2
edson (1996)22 1
arbarth (1998)14 2
ogg (1998)29 1 1

two arms) 1 1
ans (2000)17 2
lein (1986)30 1 2
andis (1995)23 1
arson (1982)18 2
oran (1996)15 2

three arms) 2
3

ichol (1990)31 2 2
ichol (1998)32 1 1
verhage (1996)24 1

ellors (1997)25 1
paulding (1991)26 1
homas (1993)27 1
urner (1990)11 1 1
an Essen (1997)28 1 2
assi (1993)16 2
tudy totals 19 13
ines. Each multicomponent intervention is evaluated v
eparately using all of the available evidence. For exam-
le, the body of evidence for client reminders when

mplemented with any other intervention(s) consisted
f 16 study arms with a median difference in vaccina-
ion coverage of �14 percentage points (range, �2 to
28.9). Organized for assessment in this format, the

vidence on effectiveness would be considered strong,
hereby supporting a recommendation for use from the
ask Force.
The team expressed two concerns about using the

ormat presented in Table 2 for the review of interven-
ions to increase targeted vaccination coverage. First,
he overlapping combinations of interventions evalu-
ted in the qualifying studies suggest a larger body of
vidence on effectiveness than is the case because
ndividual study arms contribute to more than one (a

edian of three) multicomponent intervention conclu-
ions. More importantly, the team observed that effec-
ive intervention combinations described in the quali-
ying studies were combined not randomly but across
onceptual approaches to vaccination delivery. To cap-
ure these conceptual combinations in the final assess-

ent on effectiveness, the team conducted some addi-
ional analyses of the body of evidence.

Table 3 presents the second step in our review of the
ualifying multicomponent studies. In this table, indi-

ns evaluated in qualifying multicomponent studies

system-based
(standing orders,
inders, provider
vider education)

Interventions to enhance
access (expanded access,
reducing out-of-pocket
costs)

Total
categories

1 2
2
2

1 2
1 2

2
2 2
2 2
1 3
1 3

1
1 3
1 2

1
2 2
2 2
2 2
1 3
1 3
1 2
1 2
2 2
2 2

2
2

2 2
16
ventio

r- or
tions
r rem
k, pro
idual interventions are organized into three concep-

Am J Prev Med 2005;28(5S) 243
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2

ual categories of vaccination delivery (interventions to
ncrease client or community demand, provider- or
ystem-based interventions, and interventions to en-
ance access). Both the conceptual categories and the

nterventions in each category were established in the
eview of interventions to increase coverage for univer-
ally recommended vaccines.2 A total of 19 studies, for
xample, evaluated a multicomponent intervention
hat included at least one intervention to increase
lient or community demand; 13 studies included at
east one provider- or system-based intervention; and 16
tudies included at least one intervention to enhance
ccess.

Table 3 also demonstrates that virtually all studies
ithin the body of evidence considered combinations
f interventions across conceptual categories. Only 2 of
3 qualifying studies evaluated interventions combined
ithin a single category17,18; 17 studies evaluated inter-
entions combined across two of the three conceptual
ategories;10–16,19–28 and 4 studies evaluated interven-
ions combined across all three categories.29–32

Table 4 presents the qualifying studies rearranged
nto common combinations across categories. For
xample, five studies evaluated interventions com-
ined across the categories of increasing client or
ommunity demand and provider- or system-based
nterventions.10,11,19,21,28 These five studies (evaluat-
ng a median of three interventions) reported a

edian improvement in vaccination coverage of 3.7
ercentage points (range, �2 to �28.9). Nine studies
ith 11 study arms evaluated interventions (median
f three) combined across the categories of client or
ommunity demand and enhancing access with a
edian improvement in vaccination coverage of 14

ercentage points (range, 3.1 to 46).12–16,20,25–27

hree studies evaluated interventions combined
cross the categories of provider- or system-based
nterventions and enhancing access with a median
ifference in vaccination coverage of �27.8 percent-
ge points (range, �0.5 to �31).22–24 Finally, four
tudies with five study arms evaluated interventions
median of 3.5) combined across all three catego-
ies,29 –32 showing a median improvement in vaccina-
ion coverage of 22.8 percentage points (range, �5.9
o �67).

ranslation: A Menu Format Recommendation

ranslating the multicomponent evidence on effective-
ess into specific recommendations for use involved
ome additional methods discussions and decisions by
he team and the Task Force. These methods decisions
ncluded determining the evidence basis for a category-
ased conclusion and the inclusion criteria for interven-
ion options within a menu format recommendation.

As described in the accompanying article,5 conclu-

ions were based on the evidence of effectiveness p

44 American Journal of Preventive Medicine, Volume 28, Num
eported in the 16 multicomponent studies (with 19
tudy arms) that included one or more interventions to
nhance access to vaccination services. The evidence
as considered insufficient for determining the effec-

iveness of interventions combined within a single
ategory due to the small number of studies (n �2).
vidence was also considered insufficient for an assess-
ent of interventions combined across the client or

ommunity demand and provider- or system-based cat-
gories due to inconsistent and small magnitudes of
ffect reported in the five qualifying studies. The Task
orce recommendation supports the combination of

nterventions across two or three categories including
ne or two interventions to enhance access to vaccina-
ion services.

The category-based conclusions capture the evidence
n effectiveness of combining interventions from one
ategory of vaccination delivery with those from one or
oth of the other two categories. The menu presented

n Table 5 provides a useful format for creating specific
ntervention combinations across the categories.

In developing the menu format, the team and the
ask Force relied in part on the organization of evi-
ence on effectiveness of multicomponent interven-
ions as conducted in the initial review2 and presented
n Table 2. Specific interventions that were components
f effective intervention combinations (those with suf-
cient or strong evidence of effectiveness) were in-
luded as category options in the menu-format recom-
endations as presented in Table 5. Interventions with

nsufficient evidence to determine effectiveness as orga-
ized in Table 2 (i.e., client incentives, community-wide
ducation, provider education) were not included as
ategory options in the menu format recommendations.

The Task Force included provider reminder systems
s an intervention option within the menu format
espite inconsistent evidence on effectiveness because
1) there was strong evidence on effectiveness of pro-
ider reminders when implemented alone;5 and (2) al-
hough effectiveness varied by vaccination type, evi-
ence on effectiveness was sufficient for increasing
argeted vaccination coverage for influenza.

trengths and Limitations in a Category-Based
eview and Menu Format Recommendation

he qualitative methods adopted for the Community
uide review of multicomponent interventions to in-
rease targeted vaccination coverage have both limita-
ions and strengths. Adoption of these methods and
ecision steps was precipitated by the small number of
ualifying studies providing evidence on effectiveness
f single-component interventions (interventions when

mplemented alone). Studies evaluating the effective-
ess of each of these interventions, both alone and as

art of multicomponent interventions, would provide a

ber 5S



Table 4. Combinations of intervention categories and differences in targeted vaccination coverage observed in qualifying studies

Study (year)ref

Interventions to
increase client or
community demand

Provider- or system-
based interventions

Interventions to
enhance access

Interventions across
all categories

Percentage point
difference in
vaccination coverage
(vaccine)

Median change
(percentage points)

Studies evaluating interventions combined within a single category: community demand
Larson (1982)18 2 2 �13.6 (I) �13.6
Studies evaluating interventions combined within a single category: provider- or system-based
Jans (2000)17 2 2 �11 (I) �11
Studies evaluating interventions combined across two conceptual categories: community demand � provider- or system-based
Barton (1990)19 1 2 3 �28.9 (I)
Becker (1989)10 1 1 2 �16.1 (I)

�0.8 (P) �3.7 (range: �2, �28.9)
Coyne (2000)21 1 2 3 �3.7 (HB)
Turner (1990)11 1 1 2 �18 (I)

�2 (P)
van Essen (1997)28 1 2 3 �1.1 (I)
Studies evaluating interventions combined across two conceptual categories: client or community demand � enhanced access
Baker (1998)12 2 1 3 �3.1 (I)
Brimberry (1998)20 1 1 2 �5.5 (I)
Carter (1986)13 2 1 3 �13 (I)
Harbarth (1998)14 2 2 4 �10 (I) �14 (range: �3.1, �46)
Moran (1996)15 2 2 4 �14 (I)
(three arms) 2 4 �14 (I)

3 5 �17 (I)
Sellors (1997)25 1 1 2 �23 (HB)
Spaulding (1991)26 1 2 3 �16.1 (I)
Thomas (1993)27 1 2 3 �46 (I)
Yassi (1993)16 2 2 4 �19.6 (HB)
Studies evaluating interventions combined across two conceptual categories: provider- or system-based � enhanced access
Fedson (1996)22 1 2 3 �31 (I)
Landis (1995)23 1 1 2 �27.8 (P) �27.8 (range: �0.5, �31)
Overhage (1996)24 1 1 2 �0.5 (P)
Studies evaluating interventions combined across three conceptual categories: client or community demand � provider- or system-based � enhanced access
Nichol (1990)31 2 2 1 5 �28.4 (I)
Nichol (1998)32 1 1 1 3 �17.2 (I)

�32.1 (P) �22.8 (range: �5.9, �67)
Hogg (1998)29 1 1 1 3 �5.9 (I)
(two arms) 1 1 1 3 �2.6 (I)
Klein (1986)30 1 2 1 4 �67 (P)

HB, hepatitis B; I, influenza; P, pneumococcal polysaccharide.
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ore complete assessment of their effectiveness, in-
luding their relative contributions in a combined
ffort.
Several limitations are worth noting. First, the con-

lusions of this review did not explicitly control for the
otal number of interventions implemented. The infor-

ation summarized in Table 6 suggests that, in general,
he magnitude of the effect size for intervention com-
inations increased with the total number of interven-
ions. Because few multicomponent studies evaluated
ombinations of interventions within a single category,
he available evidence was inadequate to distinguish
hether increases in magnitude of effect were due

olely to the number of interventions or to combination
cross conceptual categories. Since Community Guide
eviews only evaluate and describe available evidence,
hese Task Force conclusions appropriately reflect the
redominance of studies evaluating interventions com-
ined across conceptual categories. In addition, Com-
unity Guide reviews, in general, do not distinguish
etween differences in the magnitude of effect beyond
etermining an effect size sufficient to support a con-
lusion on effectiveness.

Second, our conclusions reflect both the available
vidence (studies) and our decisions about the assign-
ent of specific interventions to conceptual categories.
lthough we adopted the same organization of inter-
entions into categories as described in the original
ommunity Guide review,2 some interventions, arguably,
ould have been assigned differently. Standing orders,
or example, is evaluated in this review within the

able 5. Menu format of intervention combinations recomm
he Task Force recommends one or more interventions to e
ith one or more provider- or system-based interventions an
emand for vaccination services on the basis of strong eviden

nterventions to enhance access to
accination services

Provider- or syste
interventions

xpanded access in healthcare settings Standing orders
educing client out-of-pocket costs Provider reminde

Provider assessme

able 6. Total number of interventions and median
ifference in vaccination coverage for qualifying
ulticomponent studies (n � 28 measurements from 26

tudy arms from 23 studies)

otal interventions
all combinations) Study arms

Median difference in
vaccination coverage
(range)

10 �12.3 percentage points
(�2, �27.7)

12 �14.6 percentage points
(�5.9, �46)

5 �14 percentage points
(�10, �67)

2 �22.7 percentage points
c(�17, �28.4)
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onceptual category of provider-based interventions,
lthough it might also be considered an intervention to
nhance access to vaccination services. In addition, the
onceptual categories include some fundamentally dif-
erent interventions. The category of enhancing access
o vaccination services, for example, includes two very
ifferent approaches (reducing client out-of-pocket
osts and expanding access in healthcare settings). In
his review, the evidence was organized to permit an
valuation of the contribution of interventions to en-
ance access (in general) to an effective multicompo-
ent effort, but we do not draw a distinction between

hese two specific intervention options.
Third, the menu format provides recommendations

n support of potential intervention combinations not
valuated in the qualifying studies. The total number of
ntervention combinations described in the qualifying

ulticomponent studies was 22 (19 unique combina-
ions plus three combinations with more than one
ualifying study). The menu format potentially pro-
ides a recommendation in support of a total of 92
ossible combinations (two to seven interventions
cross two to three categories, including at least one
ntervention to enhance access). In the absence of
ufficient information on the effectiveness of the inter-
ention options when implemented alone, the menu
ormat recommendations represent the exercise of
ome judgment from the Task Force. Rather than
reating combinations from the menu, readers can opt
o duplicate the specific intervention combinations
escribed in the qualifying studies (summarized in
able 1 and in the accompanying reviews).5

The methods developed for this review also include a
umber of strengths. First, as noted above, the conclu-
ions from this review capture the evidence on effec-
iveness of interventions combined across conceptual
ategories. Second, individual studies were considered
nly once in the overall assessment. Third, Task Force
onclusions represent the findings of the majority of
he qualifying evidence on the effectiveness of interven-
ion combinations. Finally, recommendations in a

enu format provide a flexible list of intervention
ptions for local consideration and application.
The methods developed for this review also expand

he options available to the Task Force for translating

d for use by Task Force on Community Preventive Services.
ce access to vaccination services combined or coordinated
one or more interventions to increase client or community
f effectiveness in increasing targeted vaccination coverage.

ed Interventions to increase client or
community demand for vaccination services

Client reminder systems
ems Client education
d feedback
ende
nhan
d/or
ce o

m-bas

r syst
onclusions on effectiveness into recommendations for
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se. Evidence on effectiveness for a number of other
ommunity Guide reviews is similarly dominated by stud-

es evaluating multicomponent interventions. The ad-
itional qualitative methods developed in this summary
ay assist future reviewers in representing the concep-

ual organization and application of interventions when
mplemented in combination to address a variety of
ublic health and health promotion efforts.
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