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Abstract
The potential reduction in morbidity and mortality through cancer screening cannot be realized
without receipt of appropriate follow-up care for abnormalities identified via screening. In this paper,
the authors critically examine the existing literature on correlates of receipt of appropriate follow-
up care for screen-detected abnormalities, as well as the literature on interventions designed to
increase rates of receipt of follow-up care. Lessons learned describe what is known and not known
about factors that are related to or predict receipt of follow-up care. Similarly, effective interventions
to increase follow-up are described and gaps identified. A conceptual model is developed that
categorizes the health care system in the United States as comprising four levels: policy, practice,
provider, and patient. Some patient-level factors that influence follow-up receipt are identified, but
the lack of data severely limit the understanding of provider, practice, and policy-level correlates.
The majority of intervention studies to increase follow-up receipt have focused on patient-level
factors and have targeted follow-up of abnormal Papanicolaou smears. Insufficient information is
available regarding the effectiveness of provider, practice, or policy-level interventions. Standard
definitions of what constitutes appropriate follow-up are lacking, which severely limit comparability
of findings across studies. The validity of various methods of obtaining outcome data has not been
clearly established. More research is needed on interventions targeting provider, system, and policy-
level factors, particularly interventions focusing on follow-up of colorectal and breast abnormalities.
Standardization of definitions and measures is needed to facilitate comparisons across studies.
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Along the continuum from cancer screening through diagnosis, treatment, and rehabilitation,
little attention has focused on intervening to assure timely, effective diagnosis once an
abnormality has been identified. To achieve the goal of reducing cancer morbidity and
mortality, it is imperative that patients receive timely and appropriate follow-up for detected

Address for reprints: Roshan Bastani, Ph.D., Division of Cancer Prevention and Control Research, Jonsson Comprehensive Cancer
Center, School of Public Health, University of California–Los Angeles, 650 Charles Young Drive South, Room A2-125, CHS, Los
Angeles, CA 90095-6900; Fax: (310) 206-3566; E-mail: bastani@ucla.edu.
The opinions expressed herein do not necessarily reflect the views of the National Cancer Institute or the U.S. Government.
*This article is a U.S. Government work and, as such, is in the public domain in the United States of America.

NIH Public Access
Author Manuscript
Cancer. Author manuscript; available in PMC 2007 March 7.

Published in final edited form as:
Cancer. 2004 September 1; 101(5 Suppl): 1188–1200.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



abnormalities, as a prerequisite to appropriate treatment. Failure to obtain appropriate
diagnostic services can have a significant effect on psychosocial sequelae, morbidity, and
mortality, as well as cost implications for the individual and the health care system. A recent
review of studies on follow-up of abnormal screening examinations reported that, in the
majority of studies, fewer than 75% of patients receive adequate follow-up care.1 The negative
implications of failure to follow-up are substantial, especially at the population level.

Unlike routine cancer screening, which can be initiated by the patient and often can be obtained
without the need for a physician’s or provider’s referral, the identification and resolution of an
abnormal finding is inextricably tied to a clinical setting and a medical provider. Because the
delivery of care for the follow-up of an abnormality necessarily involves contact with the health
care system, this central theme is utilized throughout the article. In an attempt to synthesize
the research findings to date and to formulate future directions, we have developed a conceptual
framework that reflects this theme. We have named this the Model for Intervention Research,
Dissemination, and Implementation (MIRDI; Fig. 1).

As shown in Figure 1, we conceptualize the health care system in this country as comprising
four levels: policy, practice, provider, and patient. The policy level refers to the larger
organizational context within which health care is provided. This level includes the way in
which health care in general is financed and delivered, as well as more specific public and
private payer cancer screening-related policies at the federal, state, and/or local levels that can
directly or indirectly affect follow-up care. An example is the National Breast and Cervical
Cancer Early Detection Program (NBCCEDP). In all states, the District of Columbia, and 12
Native American tribes, the NBCCEDP provides funding for breast and cervical cancer
screening and for clinical diagnostic services related to abnormal screening results. Policy-
level influences form the broad context within which care for abnormal findings is provided
and therefore have the potential to significantly influence background follow-up rates as well
as to enhance the probability of success of interventions applied in research settings.

The practice level refers to the structural and operational features of the specific health care
settings in which follow-up care is recommended and provided. This level includes sites such
as hospitals, primary care offices, community clinics, and specialist practices. Here, decisions
are made about the types of follow-up procedures required by the patient, the settings in which
the procedures are to be performed, and the timing of follow-up. Characteristics of the practice
setting (e.g., size, location, access to resources, staffing) are likely to influence the delivery of
care and to affect the potential success of interventions designed to enhance the timeliness and
appropriateness of follow-up.

The provider and patient levels of the health care system are the most proximal to the delivery/
receipt of follow-up care, and are influenced by the more distal policy and practice levels. At
the provider level, factors that may influence physicians’ recommendations and orders for
follow-up include physicians’ background, training, and experience; perceptions related to
cancer screening and follow-up; social influence; and characteristics of the patients themselves.
Interactions in the physician–patient encounter help to shape patients’ understandings
concerning the nature and importance of follow-up and the steps involved in diagnostic
evaluation. Interventions designed to affect physicians’ knowledge, attitudes, and behaviors
are key to actively engaging the patients who are in their care. Personal background, cognitive,
and psychosocial characteristics of practitioners and patients are factors that are likely to shape
patients’ response to recommended follow-up.

Factors operating across and within all four levels of the health care system can affect the
quality and timeliness of follow-up care and can affect the success of research intervention
trials designed to identify effective methods for improving follow-up patterns. One of the
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primary challenges associated with testing and implementing interventions to increase
diagnostic follow-up of screening abnormalities is the interdependence of factors at the patient,
provider, practice, and health policy levels. For example, routine reminders to patients with
incomplete follow-up of an abnormal finding require the existence of information systems that
can be used to identify and track abnormal findings and their evaluation. In addition, if
individuals with abnormal findings are prompted by the reminders to visit their primary care
physician for a specialty referral, that provider must also perceive the abnormal findings as
important and recommend appropriate follow-up. Specialists must be available and then accept
the referral from the primary care provider, if a referral is made. Patients must be able to pay
for diagnostic workup, either out of pocket or by associated copayment within an insurance
program. Financial constraints or lack of specialist capacity can also influence receipt of
diagnostic evaluation. Policy-level factors, such as lack of or limited third-party coverage for
diagnostic evaluation, can determine the effectiveness of interventions conducted at other
levels in the health care system.

Although many challenges to testing and implementing interventions to improve follow-up are
similar for the various levels of the health care system in our MIRDI framework, the scope of
the challenge may vary across levels. Such challenges can also vary by intervention type and
may include costs or resources, the need for development of intervention-specific
infrastructures, and sustainability beyond the intervention period. For example, the costs
associated with patient-level telephone counseling are likely to have both fixed and variable
components, so that the cost of the intervention may increase for every additional patient.
Conversely, development and integration of a system for tracking and monitoring screening
abnormalities and follow-up may require large up-front investments in computer systems, but
costs are mainly fixed, so that the overall cost of the intervention per patient may actually
decline with larger numbers of patients or as more types of screening tests are included. The
type of infrastructure required for intervention delivery and potential sustainability without
additional investments also varies for these two intervention examples.

Penetrance, or the number of individuals reached by an intervention, is likely to vary by
intervention level and is an important consideration. Over a lifetime of regular screening, a
sizeable portion of individuals will have an abnormal screening test (either a true or false-
positive result). However, most individuals will not have multiple screening abnormalities.2,
3 As a result, interventions targeted to the level of the individual patient will likely affect only
those patients to whom the intervention is directed and who actually receive the intervention.
Conversely, interventions implemented at the provider or practice levels have the potential to
affect the care of many more patients over a much longer period of time because, over a lifetime
of practice, a provider may see hundreds of patients with screening abnormalities. Similarly,
changes at the health policy level can have a very wide effect, over a long time period, because
they are often not dependent on delivering a specific intervention to a specific patient but rather
form the context within which follow-up care is provided.

As suggested by the heuristic model presented in the current article, research findings may be
disseminated through a number of channels. Researchers routinely disseminate results of
studies via presentations at professional meetings and through publications. Research findings
are also disseminated through articles in the popular media and by campaigns promoted by
advocacy groups. Furthermore, research findings can be disseminated in the form of guidelines
developed by professional organizations and via rules and regulations adopted by public
agencies. The processes of conducting intervention research, disseminating research findings,
and implementing results into the health care system are not well documented in relation to
follow-up care. It is often assumed that dissemination will occur if the results of intervention
studies are published in the peer-reviewed literature. However, this is usually not the case.
Increasingly, it has been recognized that targeted efforts need to focus on understanding the
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most effective means of dissemination and on ensuring that the process actually occurs.4
Relatively few studies conducted to date have evaluated the effectiveness of various methods
of dissemination. More research is needed in this area. Although recognizing the importance
of dissemination and ultimate implementation of research findings, the main focus of this article
will be on intervention research to improve follow-up of abnormal findings in cancer screening,
as depicted on the left side of our MIRDI framework (Fig. 1).

The current report is restricted to interventions designed to influence the recommendation,
ordering, performance, or receipt of follow-up for abnormal findings. Our definition of
abnormal screening results includes any clinical indications from a screening test or
examination that suggest the need for further evaluation to determine the presence or absence
of disease. Follow-up is defined as diagnostic procedures recommended, ordered, performed,
or received to accomplish this goal. We refer mainly to randomized, controlled trials or
concurrently controlled studies (also called quasiexperimental studies). Studies using pre–post
or other observational designs are also mentioned, as they can provide information on the
feasibility of implementing a specific type of intervention, although conclusions regarding
efficacy or effectiveness of interventions are usually not warranted. Table 1 lists the lessons
learned from interventions to improve follow-up of abnormal findings in cancer screening.

LESSONS LEARNED
Lesson 1: Although Some Information Is Available Regarding Patient-Level Factors That
Influence Receipt of Follow-Up, Understanding of Provider-, Practice-, and Policy-Level
Correlates of Follow-Up Is Severely Limited by Lack of Data

A number of patient-level factors have been associated with incomplete diagnostic evaluation
after an abnormal screening test result. Patients may not recall notification of their abnormal
result or may not understand the purpose of follow-up procedures.5–8 Fatalism and fear of
painful invasive procedures, treatment, and/or a diagnosis of cancer are attitudes associated
with incomplete or less timely follow-up.5–7,9,10 Lack of social support is also associated
with incomplete follow-up.11–14 Finally, being uninsured or underinsured is associated with
delayed or incomplete follow-up.5,15,16

However, very few studies have systematically examined how factors at the provider, practice,
and policy levels are related to receipt of follow-up care. Myers et al.17,18 found that provider-
related factors—such as board certification, number of years of experience, belief that complete
diagnostic evaluation is efficacious, and perception that complete diagnostic evaluation is part
of standard practice—were related to the intention to complete diagnostic evaluation for an
abnormal colorectal finding. Physician forgetfulness, belief that the abnormal findings were
trivial, and the anticipation that the patient was expected in the clinic anyway have also been
cited as being related to the lack of appropriate follow-up by physicians.19 At the practice
level, health care delivery factors, such as systems for reporting abnormal findings and tracking
completion of additional procedures (or lack of such systems), can affect follow-up care. A
recent national study of colorectal cancer screening in health plans reported that only 40% of
plans have any system in place for colorectal cancer screening delivery or monitoring. Of these
plans, < 20% had measures for abnormal screening results, whether or not follow-up procedures
were obtained, or the outcome of follow-up procedures.20 At the policy level, financial
constraints at the federal, state, health plan, and insurer levels can affect referral and completion
of diagnostic tests, particularly for uninsured patients. A recent study of medical directors at
community health centers reported that uninsured patients frequently fail to receive specialty
care for follow-up services due to the inability to pay.21

Given the paucity of information regarding consistent correlates of follow-up receipt, it is
important to conduct more research in this area, particularly at the provider, practice, and policy
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levels. Achieving a thorough understanding of factors associated with follow-up receipt is a
necessary prerequisite for the development and implementation of efficacious interventions.

Lesson 2: Various Patient-Level Interventions Are Effective in Increasing Follow-Up Rates;
Effective Interventions Include Mail and Telephone Reminders, Telephone Counseling, and
Print Educational Interventions, but the Majority of These Studies Have Focused on Follow-
Up of Abnormal Papanicolaou Smears, whereas Very Little Is Known Regarding How To
Increase Follow-Up Rates for Patients with Abnormal Findings on Breast and Colorectal
Cancer Screening

Most intervention studies to increase diagnostic follow-up have been conducted at the patient
level. These interventions address many of the barriers to diagnostic follow-up. Reminders
delivered by mail or telephone have been shown to lead to improved follow-up.22–25
Interventions that provided education and addressed fears related to an abnormal finding
through telephone counseling, pamphlets, or other materials also were largely successful in
improving timely follow-up.5,25–27 Interventions delivered via the telephone were
particularly effective, leading to improvements in follow-up of 24–26% compared with usual
care.5,25 Intervention strategies that addressed barriers associated with a lack of health
insurance and attempted to improve patient compliance through payment vouchers or
transportation incentives are also associated with increased follow-up compliance.23,24,28
Strategies that may increase social support, such as use of lay health workers selected from the
target population, have been tested in observational studies and appear to be feasible, but study
design limitations preclude assessment of efficacy.29

Currently, the majority of interventions to improve diagnostic follow-up of abnormal screening
tests conducted at any of the levels in our MIRDI model have been conducted among women
with abnormal Papanicolaou (Pap) tests.5,23–28,30–38 Several interventions have been
conducted to increase follow-up in women with abnormal mammograms or clinical breast
examinations.35,39 We identified 2 interventions to increase follow-up after abnormal
colorectal cancer screening, one for men and women with abnormal fecal occult blood tests
(FOBTs)40,41 and the other for findings of polyps > 5 mm or multiple diminutive polyps with
flexible sigmoidoscopy.42 We also identified two interventions tested to improve follow-up
for multiple screening tests, including abnormal Pap smears, FOBTs, and mammograms.22,
43 Most of these interventions have been successful in increasing diagnostic follow-up.
Although the value of prostate cancer screening with the prostate-specific antigen (PSA) test
is controversial, use of the test remains widespread, generating a substantial pool of men who
have elevated PSA levels and who require decision-making regarding the appropriate follow-
up action. As yet, no published studies have examined predictors or rates of diagnostic follow-
up after an abnormal PSA result, most likely because of the ongoing debate surrounding the
value of aggressive follow-up and treatment.

Lesson 3: Practice-Level Barriers to Follow-Up of Abnormal Findings Are Potentially
Modifiable, but Few Intervention Trials Have Tested Such an Approach

Despite potentially modifiable practice-level barriers to follow-up of abnormal screening tests,
few controlled, system-targeted interventions to increase adherence to follow-up have been
conducted. One of the few intervention studies conducted at this level targeted a predominantly
minority, medically indigent population of women with abnormal Pap smears. A specialized
clinic—including a nurse case manager, tracking system, reminder calls, rescheduling of
missed appointments, and clinic staffing with on-site colposcopy—achieved a significantly
increased follow-up rate compared with a randomly assigned control group.30 Using a
quasiexperimental design, Kaplan et al.28 tested a computerized tracking system and
centralization of follow-up services, accompanied by transportation and financial incentives,
among indigent women and found only modest intervention effects. Other successful practice-
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level interventions have addressed issues related to appropriate referral, including same-day
follow-up of abnormal Pap smears31 or of abnormal flexible sigmoidoscopy42 with on-site
colposcopy or colonoscopy, respectively. Patient navigators,43 case management systems,
32 and tracking systems44 have also been evaluated, but in uncontrolled settings that preclude
assessment of effectiveness.

Lesson 4: Insufficient Information Is Available Regarding the Effectiveness of Provider-
Focused Interventions Aimed at Increasing Receipt of Follow-Up for Patients with Abnormal
Findings; Although Policies at the Federal, State, and Local Levels Have the Potential To
Significantly Increase Rates of Follow-Up for Such Patients, Systematic Evaluation of These
Types of Policies Has Not Been Conducted

Only one controlled trial targeting physician-level factors was found in the literature. In that
trial, however, the physician-focused components of the intervention were delivered in
conjunction with several system-focused interventions. The practices in the participating health
plan that were randomized to the intervention group received physician reminders for patients
with abnormal findings, followed by feedback on completion of follow-up, along with
education consisting of academic detailing visits about colorectal cancer screening and
diagnostic follow-up, a tailored letter, and a reminder call.40 The intervention was associated
with an increase in physician referral for complete diagnostic evaluation and with increased
receipt of complete diagnostic follow-up among patients within the intervention practices.41
An uncontrolled study evaluated computerized provider reminders, demonstrating the
feasibility of this approach. However, the lack of a control group limited the assessment of
effectiveness.39

To our knowledge, no controlled intervention trials to improve follow-up of abnormal
screening test results have been conducted at the policy level. The passage of the Breast and
Cervical Cancer Treatment and Prevention Act of 2000 provided support for case management
and treatment for low-income, uninsured women (within the Centers for Disease Control and
Prevention-sponsored NBCCEDP) with abnormal findings or a cancer diagnosis.
Implementation is performed on a state-by-state basis and requires coordination with the
Medicaid program. However, no systematic assessment of the effectiveness of this program
has been reported, likely due to the difficulties in rigorously evaluating such widely
disseminated programs. In addition, measures of follow-up of abnormal screening tests have
been pilot tested for potential inclusion in the Health Plan Employer Data and Information Set
(HEDIS) quality of care measures, but these measures have not been added either to existing
measures of breast and cervical cancer screening or to the newly added measure of colorectal
cancer screening. Addition of measures, on follow-up of abnormal findings, to HEDIS would
likely exert pressures to increase provision of appropriate and timely follow-up of abnormal
findings. Because such policy-level measures are widely disseminated, have the potential to
stimulate large changes in health care access and utilization, and involve considerable financial
investments, it is important to use creative, albeit nonexperimental, designs to evaluate their
effects.45

Lesson 5: Receipt of an Abnormal Cancer Screening Result has Been Found to be
Associated with a Number of Negative Psychological States, although Very Little Is Known
about the Effects of Negative Psychosocial States on Subsequent Completion of Diagnostic
Follow-Up; Studies Should Include Both the Psychological Sequelae of an Abnormal Finding
and the Actual Receipt of Care as Outcomes

Although many studies have been conducted to increase follow-up care for an abnormality,
relatively few have assessed how receipt of an abnormal result influences patient perceptions,
quality of life, psychologic states, and attitudes toward subsequent screening if a false-positive
result is obtained. A number of studies have found that women who receive abnormal screening
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results, including false-positive mammograms or false-positive Pap smears, experience a
variety of negative mood states including anxiety, distress, and intrusive thoughts.46–50 Fewer
studies have examined the psychologic effects of false-positive results for cancers that affect
men, but the results of these studies also indicate the presence of both immediate and sustained
psychologic symptoms.51–53 The resolution of abnormal results should theoretically relieve
these transient emotional states, and this outcome has been observed in some studies.53–56
However, many of the studies among women found subsets of women who continue to
experience lingering psychologic symptoms weeks and even months after the resolution of the
abnormality.47,49,57–59 This finding suggests the need for research to understand and address
the long-term consequences of psychologic distress, particularly as they may relate to future
participation in cancer screening and receipt of other health care. Because the majority of
studies that find significant psychologic distress associated with abnormal screening results
have been conducted with self-referred samples that tend to be of fairly high socioeconomic
status, the relevance of the findings for the general population of persons who have screen-
detected abnormalities remains unclear. Several studies that attempted to intervene to decrease
the negative psychologic effect after receipt of an abnormal result have had mixed results.50,
60,61 Although, the goal of reducing even transient negative emotional states among
individuals who receive a negative result may be warranted in and of itself, reducing distress
among these patients may have a positive effect on receipt of follow-up procedures.48,57,62,
63 Still, most of the studies that have focused on psychosocial outcomes have failed to include
any information on receipt of follow-up care. Therefore, no clear link can be established
between psychosocial sequelae of an abnormality and actual receipt of care. Inclusion of both
outcomes in studies would help to advance the science in this area.

The appropriate and consistent measurement of these psychosocial outcomes is an important
methodologic issue that can profoundly influence the results obtained. Studies have varied
widely in the specific quality of life and psychologic outcomes measured, making comparisons
between studies difficult.64 For example, some studies have assessed psychologic outcomes
that are specific to the situation under study including cancer concern, illness worry, or concerns
about follow-up procedures.46,49,57,61 Other studies have assessed more general
psychosocial outcomes such as anxiety, depression, and generic measures of quality of life.
47,50,53,65 Study samples in most of these studies are small,62,66 are mainly recruited from
large medical centers,55,59 and many have been retrospective in nature.65,67 Many of these
studies have been conducted outside the United States, so differences in characteristics between
health care systems have implications for generalizability.46,47,49,50,53,61,68,69

Lesson 6: Substantial Variability Exists across Studies Regarding the Categories of Patients
Who Are Considered Eligible for Follow-Up, the Definition of Appropriate Follow-Up, and the
Time Window within Which Follow-Up Is Measured; Interpretation of the Literature Would
Benefit Greatly from Standardization of These Definitions

Conditions under which follow-up is indicated—It is important in population studies
to clarify conditions under which patients with abnormal screening test results should be
considered eligible for follow-up. For example, it is not certain whether patients who received
an abnormal screening FOBT result, but who underwent colonoscopy within a short period of
time before the abnormal screening result, should undergo colonoscopic evaluation
immediately. Similarly, older adults who have significant comorbidities may not be ideal
candidates for endoscopic follow-up of an abnormal FOBT result. From a methodologic point
of view, greater clarity is needed concerning conditions under which follow-up is
recommended.

Definition of appropriate follow-up—We also found substantial variation in how outcome
measures are defined in both observational and intervention studies of diagnostic follow-up
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after screening abnormalities. Outcome measures included physician intention to recommend
complete diagnostic evaluation,41 consultation with a physician,70 receipt of at least one of
the recommended procedures,11 receipt of a specific procedure (e.g., breast biopsy or
colposcopy),5,25,71 or diagnostic resolution of abnormality (i.e., cancer or not cancer).10 This
variation in outcome definition limits comparisons of follow-up in different populations across
studies as well as the identification of the relative effectiveness of different types of
interventions. Factors that may influence this variation include the level of the health care
system that is targeted for the intervention, the heterogeneity of patient populations included
in the study, and the lack of explicit or clear management guidelines for diagnostic follow-up.

Time period within which follow-up is measured—The lack of clear and generally
available guidelines contributes to wide variations among studies regarding the time period
within which measurement of outcomes is conducted.6,72–75 Presumably, the appropriate
recommended time interval for follow-up should relate to the natural history of the disease,
but the interval may be influenced by the availability of recommended procedures and other
organizational characteristics such as the size of the facility, staffing ratios, and wait time.
Published reports are not always clear regarding whether such considerations explicitly
determined the follow-up interval selected for the study or whether the follow-up period was
selected on the basis of more practical considerations, such as availability of funding or the
duration of a funded project. The selection of the time period within which measurement of
outcomes is conducted is tied very closely to the related concept of timely follow-up and its
converse, follow-up delay. A number of studies have examined predictors of follow-up (after
development of a symptom) behavior on the part of patients as well as providers and the health
care system. It is not clear, however, whether the results of such studies have informed
intervention research designed to increase follow-up of abnormalities. In fact, some studies
have used timeliness of follow-up as the main outcome.22,32,71,76,77 However, a widely
accepted definition of timely follow-up has not been established, and what is considered timely
varies significantly depending on the specific cancer in question and the specific type and
severity of abnormality detected.78–81 Ideally, all follow-up procedures should be completed
so as to initiate treatment (if indicated) before further disease progression that could negatively
affect morbidity and/or mortality. Also, a very short time to follow-up may be of little clinical
importance in the case of very small cancers detected by screening.

A review of the published literature indicates that many studies, when operationalizing the time
interval for follow-up, have taken into account the time period within which a specific
procedure has been recommended. For example, studies may assess adherence to a repeat Pap
smear over 6 months but may assess adherence to colposcopy over a much shorter period of
time.6,13,73,80,82,83 However, even after considering the differences due to the type of
recommended follow-up procedures, the time interval used to measure follow-up has varied
substantially across studies. Some studies assessed adherence within 1 week after a
recommended procedure was to be completed,27 whereas other studies assessed adherence
months72,84 or even years after the recommended time interval for the follow-up procedure.
73,74 In addition, some studies assessed adherence at one specific time,6,75 whereas other
studies divided the follow-up window to determine adherence rates at multiple time points
within the study period.22,32,71

The measurement time window is an important issue, because it can substantially influence
the follow-up receipt rate that is observed. To some degree, the lengthier the observation period,
the higher the follow-up receipt rate is likely to be. The length of time over which outcomes
are measured can also affect whether or not an intervention effect is detected. The firmest
support for the suggestion that the measurement time window can influence observed
adherence rates is obtained from studies that have calculated adherence rates at more than one
time point across the study period. Burack et al.71 found that by 60 days, only 32% of their
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sample was adherent to repeat mammogram recommendations after an initial abnormal
mammogram, whereas 66% of the sample was adherent when assessed across the entire 11-
month period of the study. Similarly, Frisch32 found that by 6 months, only 37% of the study
sample had received a repeat Pap smear, whereas by 14 months, 69% of the sample had received
one. Lurie and Welch85 found that only one-half of the total follow-up procedures completed
by 8 months were completed by the first 2 months after an initial abnormal FOBT.

Physician recommendation for follow-up as an intermediate outcome—In
defining outcomes of interventions to increase receipt of follow-up, it is important to
distinguish between actual receipt of follow-up care and the intermediate step of whether a
clinical recommendation for a follow-up service or procedure was made. The measurement of
such intermediate outcomes is not always simple. This information is not consistently recorded
in medical charts, is rarely available from administrative data, and may be unreliably recalled
on patient self-report. Nevertheless, physician recommendation represents a critical step in the
process of receipt of appropriate care and could provide important clues regarding the success
or failure of an intervention. Some interventions are designed to change provider behavior in
relation to the recommendation of appropriate diagnostic evaluations. Therefore, physician
recommendation or ordering of the appropriate tests is a legitimate outcome measure. Such an
intermediate measure may be insufficient for interventions directed at the patient level, where
actual receipt of follow-up care by the patient is more relevant. However, to compare physician
recommendation with patient receipt of appropriate diagnostic services, studies including both
these outcomes are needed.

A major factor contributing to the measurement inconsistencies outlined in this section is that
widely available guidelines related to cancer screening (e.g., guidelines from the U.S.
Preventive Services Task Force and the American Cancer Society) have provided few details
related to the nature of appropriate follow-up for patients who have an abnormal screening test
result. Even when relatively clear specialty guidelines exist (e.g., the National Comprehensive
Cancer Network), they are not widely known or disseminated, and the level of adherence by
medical professionals to such guidelines is not clear.

Lesson 7: Studies Are Needed To Establish the Validity of Various Methods of Obtaining Data
on Follow-Up; Until Such Information Is Reliably Available, Investigators Should Seriously
Consider Incorporating Multiple Modes of Data Collection into Their Studies

There is considerable variability in how data on receipt of follow-up care are collected,
including medical records,23,28,30,63 administrative data,85 and self-report.7 Differences in
how data are collected also can affect the follow-up rates observed. For example, a study of
follow-up after positive FOBTs conducted within a managed care organization compared
follow-up rates by using different approaches to measurement including physician self-report,
medical charts, and administrative data.40 Substantial variation was found, depending on the
specific data collection method used.

Use of administrative data for measurement of follow-up can be complicated by health care
plan coverage policies, because these data may only contain information on services that are
reimbursed by a specific health plan or program. Most administrative data are related to billing.
If follow-up care is provided by a physician outside the health plan or the follow-up procedure
is not covered by the plan, administrative data will not contain this information. Also, although
administrative data usually can identify whether a test occurred, the reason for the procedure
and the results of the test often are not included in administrative databases. Finally, patient
self-report of follow-up may be problematic when the sequence of events or procedures is
complicated. In addition, several studies have suggested that patients overreport screening
procedures compared with procedures included in the medical record.86–88 Patients identified
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as having an abnormal screening result may also be more likely to overreport completion of
follow-up procedures. However, this bias may be less pronounced, because the event of
receiving follow-up for an abnormal result is likely to be more salient and thus recalled more
accurately.45

Unfortunately, because of limitations associated with all types of measurement of follow-up
care, there is no clear, gold standard reporting mechanism. Differences in reporting methods
can result in differing levels of misclassification across studies, thus limiting comparisons of
observational studies. One solution is to use several methods, so that estimates from one method
can be supplemented by estimates from another. For example, in colorectal cancer screening,
Myers et al.40 showed that an internal chart audit (primary care physician report) combined
with administrative data from a managed care organization produced abnormal FOBT follow-
up rates comparable to combined external chart audit plus administrative data. This issue is of
less concern for interventions that use randomized designs because individuals in intervention
and control groups may be equally likely to have data recorded in medical records, in
administrative data, or to overreport their experience.

Lesson 8: Studies on the Follow-Up of Abnormal Findings Have Used a Variety of Patient
Inclusion Criteria, Which Generally Are Based on the Degree of Abnormality; Because the
Observed Follow-Up Rate and the Probability of Intervention Effectiveness Are Likely To Be
Related to the Severity of the Abnormal Finding, It Is Important To Keep These Relations in
Mind when Interpreting Findings

The types of abnormalities selected for inclusion in studies vary considerably. Inclusion criteria
are often based on the degree, level, or seriousness of the abnormality.6,13,71–73,83,84,89–
91 For example, Sienko et al.91 only included women with a mammographically detected
abnormality necessitating a biopsy, whereas Haas et al.90 included women with any type of
abnormal mammogram results as well as women with clinical breast symptoms. In the area of
cervical cancer, Palm et al.83 included a wide range of abnormalities from mild dysplasia to
invasive cancer, whereas Batal et al.84 included only women with atypical squamous cells of
undetermined significance or any dysplasia. This lack of consistency in the types of
abnormalities included in the studies results in very different patient populations and makes
comparisons across studies difficult.

In addition, the follow-up rates observed as well as the probability of intervention success are
directly related to the types of abnormalities targeted. The literature provides clear evidence
for a positive relation between the severity of the abnormality and follow-up rates. This
observation holds true for abnormalities related to breast, cervical, and colorectal cancer and
has been demonstrated in both observational82,91 and intervention trials.23,35,63 The degree
of abnormality is a consistent predictor of follow-up rates, even when the intervention strategy
implemented has not been specifically tailored to the severity of the abnormality.35,72 This
underlying relation between the severity of the abnormality and the probability of follow-up
care has the potential to be a serious influence on baseline follow-up rates, as well as on the
capacity of an intervention to have an effect. For example, if only severe abnormalities are
included in a trial, a modest intervention may not be able to achieve an additional effect over
and above the strong trend toward receipt of follow-up care. Conversely, more severe
abnormalities may be more sensitive to patient, physician, or system-directed interventions.

Another issue to consider is that, because not all abnormalities are equally serious, interventions
might be more effective if they were targeted or tailored according to the degree of severity.
However, very few studies have taken the degree of abnormality into account in the
development and delivery of their interventions. Examples include studies by Marcus et al.
23,24 and Kaplan et al.,28 in which more intensive interventions were provided to women with
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more severe cervical abnormalities. Similarly, Paskett et al.27 designed two different
educational/motivational brochures— one for benign atypia one for dysplasia.

FUTURE DIRECTIONS
In conducting intervention research to increase follow-up of abnormal findings, our MIRDI
framework cautions us to be cognizant of all four levels of the health care system (patient,
provider, practice, policy), even if a particular intervention is directed only at one of the levels.
The model assumes that interactions among the various levels can substantially influence
intervention effectiveness. Although the decision to target only one level of the system is often
a pragmatic one, it is imperative that researchers at least consider the potential influence of
other levels on study outcomes. Consideration of the interdependence of factors influencing
follow-up care at all levels is critical, and future studies should examine the comparative and
marginal benefit of interventions targeting multiple levels of the health care system.

The majority of interventions aimed at improving follow-up of screening abnormalities have
been conducted at the patient level and among women with abnormal Pap smears. Expansion
of our research focus to improve follow-up of breast and colorectal abnormalities and to target
provider, practice, and policy levels is important. No reports were found in the literature on
interventions targeting follow-up of an abnormal prostate cancer screening examination. This
lack of information is understandable, given the lack of consensus regarding the value of
aggressive follow-up and treatment of screen-detected abnormalities. Because the outcomes
that should be measured in intervention trials of follow-up for an abnormal prostate screening
examination are not clear-cut, it becomes important to consider the realm of informed decision-
making.92

A number of methodologic issues compromise our ability to assess accurately the effect of
interventions that have been tested. These issues also limit our ability to make comparisons
across studies. Attention needs to be directed to establishing standards that encourage the
uniform assessment of outcomes in future trials, thus allowing comparability across studies.

It is important to move beyond the immediate intervention context and study the effect of
increased receipt of diagnostic follow-up on population trends in incidence (e.g., cervical and
colorectal cancer) and mortality (e.g., breast, cervical, colorectal, prostate cancer) by using
simulation models. Most simulation models of the effects of population screening on incidence
and mortality assume very high rates of follow-up. The reality falls far short of these
assumptions. Therefore, simulation models should take into consideration various rates of
follow-up completion as well as the timing within which follow-up occurs, while
simultaneously taking into account the various recommended screening intervals (e.g., annual,
every 2 years, every 5 years, etc.) even for the same cancer.

Another issue to consider is that in randomized, controlled trials of screening effectiveness,
due to self selection of participants, the rates of receipt of follow-up care are likely to
overestimate the benefit of screening among individuals in the general population, for whom
follow-up rates are likely lower. Thus, the realized benefits of population-based screening are
also likely to be lower. This likelihood argues strongly in favor of the need to intensify efforts
to test interventions to increase receipt of appropriate follow-up care.

We will also need to broaden our definitions of “screening” to accommodate the rapid advances
in technology for the detection of disease earlier in its natural course (e.g., tests for human
papilloma virus infection and for neoplastic changes identified in breast ductal fluid) and
genetic tests for cancer susceptibility. As a whole new class of screening modalities emerges,
we will need to change our thinking regarding the “conditions” for which we are screening as
well as physician and patient decision-making related to follow-up of abnormal findings.
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The ultimate goal of conducting intervention research is to identify the most effective strategies,
which can then be implemented widely, to achieve a populationwide impact on cancer
morbidity and mortality. An important aspect of achieving the transfer of research findings to
wide-scale application is communication between the research and practice communities.4 In
our MIRDI framework (Fig. 1), this step is represented in the middle portion of the diagram.
Researchers themselves can participate in the dissemination process by publishing articles in
scientific journals and presenting their findings at professional meetings, although the reach
of this strategy is likely to be fairly limited. Advocacy groups, the media, and governmental
agencies are additional channels for dissemination. These channels have the capability of
reaching a much broader audience and potentially having a larger effect, particularly at the
policy level. Finally, research on dissemination itself should be part of the public health agenda.
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FIGURE 1.
Model for intervention research, dissemination, and implementation.
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TABLE 1
Lessons Learned Regarding Interventions Aimed at Improving Follow-Up of Abnormal Cancer Screening
Findings

Lesson 1: Although some information is available regarding patient-level factors that influence receipt of follow-up, understanding of provider-, practice-,
and policy-level correlates of follow-up is severely limited by lack of data.
Lesson 2: Various patient-level interventions are effective in increasing follow-up rates; effective interventions include mail and telephone reminders,
telephone counseling, and print educational interventions, but the majority of these studies have focused on follow-up of abnormal papanicolaou smears,
whereas very little is known regarding how to increase follow-up rates for patients with abnormal findings on breast and colorectal cancer screening.
Lesson 3: Practice-level barriers to follow-up of abnormal findings are potentially modifiable, but few intervention trials have tested such an approach.
Lesson 4: Insufficient information is available regarding the effectiveness of provider-focused interventions aimed at increasing receipt of follow-up for
patients with abnormal findings; although policies at the federal, state, and local levels have the potential to significantly increase rates of follow-up for
such patients, systematic evaluation of these types of policies has not been conducted.
Lesson 5: Receipt of an abnormal cancer screening result has been found to be associated with a number of negative psychological states, although very
little is known about the effects of negative psychosocial states on subsequent completion of diagnostic follow-up; studies should include both the
psychological sequelae of an abnormal finding and the actual receipt of care as outcomes.
Lesson 6: Substantial variability exists across studies regarding the categories of patients who are considered eligible for follow-up, the definition of
appropriate follow-up, and the time window within which follow-up is measured; interpretation of the literature would benefit greatly from standardization
of these definitions.
Lesson 7: Studies are needed to establish the validity of various methods of obtaining data on follow-up; until such information is reliably available,
investigators should seriously consider incorporating multiple modes of data collection into their studies.
Lesson 8: Studies on the follow-up of abnormal findings have used a variety of patient inclusion criteria, which generally are based on the degree of
abnormality; because the observed follow-up rate and the probability of intervention effectiveness are likely to be related to the severity of the abnormal
finding, it is important to keep these relations in mind when interpreting experimental data.
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