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nterventions to Improve Cancer Screening
ommentary from a Health Services Research Perspective
. Robin Yabroff, PhD, MBA
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ased on evidence demonstrating that early de-
tection and treatment can reduce mortality, reg-
ular screening for breast, cervical, and colorectal

ancers has been widely recommended by most preven-
ive services organizations for the past several de-
ades.1–3 However, use of mammography, Pap smear,
nd any of the recommended colorectal cancer screen-
ng modalities remains sub-optimal.4,5 Patients without
ecent screening tend to be poor, uneducated, minor-
ty, or without health insurance or a usual source of
are.6 Lack of understanding of screening benefits, fear
f a cancer diagnosis, concerns about inconvenience,
nd forgetfulness are also associated with less screen-
ng.6 Thus, interventions that address patient barriers
o initiating and maintaining regular cancer screening
re important public health strategies to reduce cancer
orbidity and mortality.
As shown in the systematic reviews conducted by

aron and colleagues7,8 for the Task Force on Commu-
ity Preventive Services (the Task Force), many catego-
ies of patient-directed interventions are associated
ith improved screening. The Task Force found suffi-
ient evidence to recommend interventions that in-
rease patient demand for cancer screening, including
eminders, small media with educational or motiva-
ional information (i.e., videos and printed materials
uch as letters, brochures, or newsletters), and one-on-
ne education. The Task Force also found sufficient
vidence to recommend interventions that lead to the
eduction of structural or economic barriers to cancer
creening and the reduction of out-of-pocket costs for
t least one type of cancer screening test.9 This com-
rehensive information will be valuable for public
ealth professionals and researchers in a variety of
ettings.

As noted in their analytic framework for assessing
nterventions, screening is a necessary first step in a
rocess of care, but is not sufficient for early detection
nd improved outcomes.7,8 Patients who experience
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arriers to screening are also likely to have similar
arriers throughout the cancer-control continuum, in-
luding risk assessment and primary prevention, regu-
ar screening, follow-up of abnormal results, diagnosis,
rimary and adjuvant treatment, and post-treatment
urveillance.6 Understanding the broader healthcare
elivery context can help identify challenges to the

mplementation of demand- and access- enhancing
nterventions and key areas for future research.

ealth Services Research Framework for Evaluating
ancer Screening

igure 1 adapts and extends behavioral models of
ccess to medical care10,11 to illustrate the public policy,
ommunity environment, and healthcare delivery set-
ing contexts that influence provider–patient interac-
ions leading to the receipt of cancer screening, and
ltimately, improved cancer outcomes.6,12 The federal
nd state public policy level in the model includes
egislation, reimbursement, and regulatory environ-

ents, as well as fiscal constraints that may affect
ealthcare budgets. For example, the CDC-funded and
tate-based Breast and Cervical Cancer Early Detection
rogram provides screening and case management
ervices for a portion of low-income uninsured women.13

tate and year-to-year differences in implementation
nd coordination of the program, and its integration in
he community environment and local healthcare de-
ivery and provider network settings will affect local
arriers to cancer screening, their potential resolution,
nd the proportion of eligible women screened. Other
ational policies, such as practice guidelines and re-
uirements for monitoring cancer screening services
or quality of care measurement (i.e., Health plan
mployer Data and Information Set [HEDIS]),14 will
lso influence the delivery of screening services through
ther levels of the model, and in particular, factors that

nfluence whether providers make guideline-consistent
creening recommendations and ensure that screening
as occurred.
The community and social-environment level of the
odel includes geographic, social, and local health

nsurance characteristics (e.g., types of employers and

heir health insurance coverage policies). The local
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ealthcare delivery setting includes health plans, hos-
itals, and local primary care and specialty provider
upply. Outside of a health plan, information systems
nd patient records are rarely linked across these
ultiple providers and practice settings. Even within

ealth plans or organized practice settings, tracking
nd reminder systems for screening are rare,15 and
any failures in the screening process occur during the

ransitions in care.16,17

In the provider level of the model, primary care
roviders communicate recommendations for screening

ntervals and follow-up care if any, by referring patients
o specialty providers (i.e., radiologists, obstetrician–
ynecologists, and gastroenterologists) and coordinat-
ng the receipt of recommended care. Importantly,
atients with insurance may change providers and
ealth plans, and their medical records may not follow

hese transitions. For patients without health insurance
nd/or a usual source of care, navigation of the health-
are system in pursuit of cancer screening is more
omplex. Finally, as illustrated in Figure 1, demand-
nd access-enhancing interventions can be evaluated in
elationship to the process measures of screening initi-
tion, regular screening, follow-up of abnormal results,
uideline-consistent treatment, and outcome measures
f the stage of disease at diagnosis, survival, and reduc-
ion in mortality. Because regular cervical and colorec-
al cancer screening and treatment can also eliminate
re-invasive disease,2,3 reduction in the incidence of

nvasive disease is another potential outcome of regular

igure 1. Health services research framework for evaluating
creening for these cancers. d

uly 2008
hallenges to the Dissemination of Effective
nterventions to Improve Cancer Screening

he Task Force identified many important challenges
o implementing demand- and access-enhancing inter-
entions7,8 and suggested that decision makers con-
ider the local context when identifying feasible inter-
ention approaches to improve cancer screening.9

doption of patient-directed interventions to improve
creening will also be influenced by factors at multiple
evels of federal and state policies, community and
ocial environment, the local healthcare delivery set-
ing, and providers.

As noted in the systematic reviews,7,8 ensuring access
o follow-up care is a challenge to the implementation
f interventions to increase screening. Patients with
arriers to screening may require additional interven-
ions to ensure the receipt of timely and complete
ollow-up care for abnormal results and guideline-
onsistent cancer treatment following a cancer diagno-
is. Provider and healthcare delivery system barriers
o screening may also require interventions. Linking
atient-, provider-, and healthcare system-directed in-
erventions to improve screening with follow-up and
reatment interventions at multiple levels is a major
hallenge to ensuring guideline-consistent care through-
ut the cancer control continuum.
For categories of interventions that most commonly

ccur within a health plan or practice—such as patient
eminders—ensuring provider recommendations of
uideline-consistent screening, system capacity for con-

r screening.
ucting screening and tracking of results, and the

Am J Prev Med 2008;35(1S) S7
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ntegration of the screening process within routine
rimary care is a challenge. For categories of interven-
ions that occur outside of the primary care setting and
otentially across multiple practice settings, ensuring
oordination of cancer screening services is even more
omplex. For example, mammography vans or “mam-
ovans” are separate entities for the delivery of screen-

ng. Interpretation of the current mammogram and
ecommendation for future screening schedules or
ollow up of abnormal results may require prior mam-

ography films for comparison, risk-factor assessment,
nd screening history. How is this information coordi-
ated between the mammovan and other settings? How
re findings and recommendations reported to primary
are providers and patients? How are patients who miss
ppointments for subsequent screening and follow-up
f abnormal results identified?
Lack of coordination and the tracking of patients

cross health delivery settings and providers also pre-
ents a challenge for the evaluation of longer-term
mpact of interventions to increase cancer screening on
educing the stage at diagnosis and increasing survival
ollowing diagnosis, and in the case of cervical and
olorectal cancer screening, the potential impact on
educing the incidence of invasive disease. These longer-
erm outcomes are critical for local health departments
nd health plans making decisions about which inter-
entions to implement to improve cancer screening, yet
hese linked data are mostly unavailable.

As noted in the systematic reviews, few intervention
tudies assessed the costs associated with intervention
elivery.7,8 Yet this information is particularly useful to
ealth plans, practices, and state and local health
epartments in deciding whether or not to implement

nterventions, in identifying specific categories of inter-
ention, and for which cancers. Further, intervention
tudies rarely distinguish between receipt of a test in
atients who have never been screened and patients
ith delayed screening test, but who are mostly on

chedule. The cost implications of different patient-
irected interventions may vary based on the screening
istory in the patient population. Other interventions

hat address “fixed” patient barriers, such as lack of
ransportation, might require ongoing investments to

aintain screening levels. In environments with limited
esources, cost and cost-effectiveness information may
e critical in guiding decisions about the implementa-
ion of interventions to improve cancer screening.

reas for Additional Intervention Research in
mproving Cancer Screening

he health services research perspective can also be
sed to identify key areas where additional research

ould inform the adoption of effective interventions. i

8 American Journal of Preventive Medicine, Volume 35, Num
ost Effectiveness of Interventions to Improve
creening and Longer-Term Outcomes

ultiple studies have assessed the cost effectiveness of
creening in reducing mortality,18 but few have explicitly
ddressed the cost effectiveness of implementing inter-
entions to improve screening, particularly in relation-
hip to the longer-term outcomes, stage at diagnosis, or
urvival. Simulation models, such as those developed
hrough the National Cancer Institute (NCI)–sponsored
ancer Intervention Surveillance Network (CISNET),19

an simultaneously incorporate the impact of interven-
ion strategies, screening histories, costs, the longer-
erm outcomes of survival following cancer diagnosis,
nd mortality. How does the cost effectiveness of differ-
nt categories of interventions to improve screening
ary based on assumptions about regular screening,
ompletion of follow-up and treatment or the need for
dditional intervention throughout the cancer control
ontinuum? Which categories of interventions or com-
inations of interventions are most cost effective in

mproving screening in never or rarely screened popu-
ations? How does the cost effectiveness of intervention
ategories vary from the perspective of a health plan
ompared to a local health department?

nteraction Between Patient-Directed
nterventions with Provider- and System-Level
nterventions to Increase Screening

rimary care and specialty care provider background,
xperience, and beliefs about screening, as well as the
rovider–provider interaction, influence the screening
ecommendation,6 and this recommendation has con-
istently been reported to be one of the strongest
redictors of whether patients receive cancer screen-

ng.6 Does the simultaneous implementation of provider-
nd patient-directed interventions produce a larger
ffect on screening than either category of intervention
lone? Similarly, does the simultaneous introduction of
atient-directed intervention with healthcare system–

evel interventions, such as the introduction of elec-
ronic medical records, produce larger effects on
creening than either category of intervention alone?
he NCI- and Agency for Healthcare Research and
uality (AHRQ)–sponsored Cancer Research Network

CRN), an affiliation of 13 large managed care organi-
ations with more than 11 million covered lives and
undreds of clinic sites and providers,20 may be an

deal setting in which to conduct this research.

ntervention Effectiveness in Improving Regular,
ngoing Screening

he interventions identified in the systematic reviews7,8

ddressed a single screening event, yet preventive services
ecommendations are for ongoing, regular cancer screen-

ng.1–3 The effectiveness of different categories of inter-

ber 1S www.ajpm-online.net
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entions in improving regular screening is largely un-
nown. Is a single exposure to an intervention sufficient
o motivate long-term behavior change related to regular
creening? How does this vary by intervention category
e.g., tailored education versus mammovan)?

ffectiveness of Interventions for Multiple
ancers and for Multiple Health Behaviors

atient-level barriers to breast, cervical, and colorectal
ancer screening are similar,6 but for several categories
f interventions, the evidence was not sufficient to sepa-
ately recommend these interventions for all three can-
ers.7,8 Does intervention effectiveness in promoting reg-
lar screening vary for breast and cervical screening, or
cross colorectal cancer screening modalities? Does expo-
ure to an intervention to increase screening for one
ancer “prime” or make patients more responsive to
nterventions to increase screening for the other cancers?

Similarly, health-risk behaviors, such as smoking,
edentary lifestyle, and low fruit and vegetable con-
umption, tend to cluster and have been reported to be
ssociated with the receipt of cancer screening.21 Are
ulti-component interventions effective and cost effec-

ive in improving screening and other risk reducing
ealth behaviors, such as smoking cessation?
Finally, as illustrated in Figure 1, the adoption and

ffectiveness of interventions to improve screening will be
nfluenced by the multiple levels of federal and state
olicies, community and social environments, the local
ealthcare delivery setting, and the patient–provider in-

eraction, yet multilevel analytic techniques are rarely
sed in the evaluation of these interventions. Ongoing
fforts to use multilevel analytic models are an important
rea for additional research to inform cancer control
ealthcare delivery and policy, and ultimately, improve
ancer outcomes.

o financial disclosures were reported by the author of this
aper.
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