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Foreword

It is a pleasure to present the second edition of the Guide to Clinical Preven-
tive Services, a thoroughly updated and expanded version of the 1989 land-
mark report of the U.S. Preventive Services Task Force (USPSTF). The first
edition of the G u i d eis widely regarded as the premier reference source on
the effectiveness of clinical preventive services—screening tests for early
detection of disease, immunizations to prevent infections, and counseling
for risk reduction.

In the past six years, dramatic changes have occurred in the health care
system in the United States, with an increasing emphasis on the documen-
tation and delivery of cost-effective, high-quality care. Thanks in large part
to the previous work of the USPSTF, it is no longer questioned that ap-
propriate preventive care belongs at the top of the list of effective inter-
ventions that must be available to all Americans.

This new edition again carefully reviews the evidence for and against
hundreds of preventive services, recommending a test, immunization, or
counseling intervention only when there is evidence that it is effective. At
a time when the leading causes of death are largely related to health-re-
lated behaviors—including tobacco use, poor diet, lack of physical activity,
and alcohol use—it is particularly pertinent to highlight the importance of
the health consequences of behavior. It remains extraordinarily important
that physicians and other providers educate their patients about these 
m a t t e r s .

Although the main audience for the Guide to Clinical Preventive Services i s
primary care physicians, nurse practitioners, and physician assistants, it will
continue to be of great value also to policymakers, researchers, employers,
and those in the health care financing community. I commend this report
and its important message to all of them.

PHILIP R. LEE, M.D.

Assistant Secretary for Health
U.S. Department of Health and Human Services

Washington, DC
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Preface to the Second Edition

We are gratified by the response to the first edition of the U.S. Pre-
ventive Services Task Force Guide to Clinical Preventive Services. T h e
G u i d ehas become an established reference source for clinicians need-
ing evidence-based recommendations on preventive services; for man-
agers and payers seeking information on preventive care; and for
students, trainees, and researchers interested in both the process and
substance of preventive service guidelines.

This second edition of the G u i d e has been completely revised. The
Task Force has reevaluated each preventive service and rewritten each
chapter. There are 11 new chapters in the book, bringing the total
number of topics evaluated to 70. Over 6,000 citations to the literature
substantiate the recommendations.

As with the first edition, the Task Force has benefitted enormously
from the contributions of others. We have continued our close work-
ing relationship with our partners to the north, the Canadian Task
Force on the Periodic Health Examination. Representatives of the
agencies of the U.S. Public Health Service have provided wise counsel;
representatives from the major primary care medical specialty societies
have reviewed and commented on every chapter; and hundreds of
topic experts have graciously given their time to critique specific chap-
ters. The Task Force immensely appreciates all of this assistance; the
final recommendations in the G u i d e, however, should be taken as
those of the Task Force alone.

Given the revolutionary changes that are currently taking place in
our health care delivery system, this edition comes out at a particularly
opportune time. We know with ever-increasing certainty that health
professionals can prevent many of the leading causes of death by using
the proper interventions; we know that all forms of health care are now
being carefully scrutinized for their effectiveness and appropriateness;
and we know that managed care professionals, employers, and others
are pursuing new agendas for quality in health care. The underlying
philosophy of the Task Force fits the times perfectly: health profes-
sionals should recommend only those interventions for which there is
convincing evidence that the benefits will outweigh the potential harms.

As before, the recommendations in the Guide are the beginning,
not the end, of a process. The next step—implementation—is up to in-



dividual practitioners, systems of care, employers and payers, and leg-
islative and regulatory bodies. We hope that these science-based pre-
ventive care recommendations will be helpful in all of their efforts to
improve health care delivery and, ultimately, the health of the Ameri-
can people.

HAROLD C. SOX, JR., MD J. MICHAEL McGINNIS, MD

Chairman, U.S. Preventive Deputy Assistant Secretary for Health and
Services Task Force Director, Office of Disease Prevention
Joseph M. Huber Professor and Chair and Health Promotion
Department of Medicine U.S. Department of Health
Dartmouth-Hitchcock Medical Center and Human Services
Lebanon, NH Washington, DC
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Preface to the First Edition

The publication of the Guide to Clinical Preventive Services marks the begin-
ning of an important new phase in the battle against premature death and
disability. Abundant evidence documents that the majority of deaths
among Americans below age 65 are preventable, many through interven-
tions best provided in a clinician’s office. The means are available to pre-
vent many of these premature deaths, as well as many injuries and other
types of morbidity. This Guide, resulting from the most comprehensive
evaluation and synthesis of preventive interventions to date, offers an op-
erational blueprint for their delivery.

Prepared under the supervision of the U.S. Preventive Services Task
Force, with staff support from the U.S. Department of Health and Human
Services, the Guide rigorously reviews evidence for over 100 interventions
to prevent 60 different illnesses and conditions. The problems addressed
in this report are common ones seen every day by primary care providers:
cardiovascular and infectious diseases, cancers, injuries (both intentional
and unintentional), alcohol and other drug abuse, and many others. Pri-
mary care clinicians have a key role in screening for many of these prob-
lems and immunizing against others. Of equal importance, however, is the
clinician’s role in counseling patients to change unhealthful behaviors re-
lated to diet, smoking, exercise, injuries, and sexually transmitted diseases.

The Guide is the culmination of over four years of literature review, de-
bate, and synthesis of critical comments from expert reviewers. It offers the
Task Force members’ best judgment, based on the evidence, of the clini-
cal preventive services that prudent clinicians should provide their patients
in the course of routine clinical care. The recommendations are grouped
by age, sex, and other risk factors. The quality of the evidence supporting
each recommendation as well as the recommendations of other authori-
ties are listed wherever possible, so that the reader may judge for him- or
herself whether specific recommendations are appropriate.

Some will offer criticism that the recommendations go too far, expect-
ing busy physicians and nurses to abandon their other clinical duties to be-
come counselors or nutritionists. It is our belief that the “new morbidity”
of injuries, infections, and chronic diseases demands a new paradigm for
prevention in primary care—one that includes counseling about safety belt
use and diet as well as giving immunizations and screening for cancer.

Others will find the Task Force recommendations too conservative. By



limiting recommendations to those screening interventions, counseling
maneuvers, and immunizations that have proven efficacy and effective-
ness, the Task Force reaffirms the commitment to first, do no harm. All
possible preventive interventions have not been examined, of course;
much remains to be done as research yields new data on efficacy and ef-
fectiveness.

The Guide has benefitted from unprecedented cooperation—between
the U.S. and Canadian Task Forces, between the Federal government and
the private sector, and between the Task Force and literally hundreds of
reviewers. This in itself is a gratifying accomplishment. But the real chal-
lenge lies ahead, in the offices and clinics of busy practitioners. It is our
hope that the solid scientific base provided by the Guide will facilitate ef-
forts to meet that challenge—to improve the health of the American peo-
ple through the delivery of effective services for disease prevention and
health promotion.

ROBERT S. LAWRENCE, M.D. J. MICHAEL McGINNIS, M.D.

Chairman, U.S. Preventive Deputy Assistant Secretary for Health and
Services Task Force Director, Office of Disease Prevention
Chief of Medicine, Cambridge Hospital and Health Promotion
Director, Division of Primary Care U.S. Department of Health
Harvard Medical School and Human Services
Cambridge, MA Washington, DC

April 1989
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i. Overview

This report is intended for primary care clinicians: physicians, nurses,
nurse practitioners, physician assistants, other allied health professionals,
and students. It provides recommendations for clinical practice on pre-
ventive interventions—screening tests, counseling interventions, immu-
nizations, and chemoprophylactic regimens—for the prevention of more
than 80 target conditions. The patients for whom these services are rec-
ommended include asymptomatic individuals of all age groups and risk
categories. Thus, the subject matter is relevant to all of the major primary
care specialties: family practice, internal medicine, obstetrics-gynecology,
and pediatrics. The recommendations in each chapter reflect a standard-
ized review of current scientific evidence and include a summary of pub-
lished clinical research regarding the clinical effectiveness of each
preventive service.

Value of Prevention

Clinicians have always intuitively understood the value of prevention.
Faced daily with the difficult and often unsuccessful task of treating ad-
vanced stages of disease, primary care providers have long sought the op-
portunity to intervene early in the course of disease or even before disease
develops. The benefits of incorporating prevention into medical practice
have become increasingly apparent over the past 30–40 years, as previously
common and debilitating conditions have declined in incidence following
the introduction of effective clinical preventive services. Infectious diseases
such as poliomyelitis, which once occurred in regular epidemic waves
(over 18,300 cases in 1954), have become rare in the U.S. as a result of
childhood immunization.1 Only three cases of paralytic poliomyelitis were
reported in the U.S. in 1993, and none was due to endemic wild virus. Be-
fore rubella vaccine became available, rubella epidemics occurred regu-
larly in the U.S. every 6–9 years; a 1964 pandemic resulted in over 12
million rubella infections, 11,000 fetal losses and about 20,000 infants
born with congenital rubella syndrome.2,3 The incidence of rubella has de-
creased 99% since 1969, when the vaccine first became available.4 Similar
trends have occurred with diphtheria, pertussis, and other once-common
childhood infectious diseases.1

Preventive services for the early detection of disease have also been as-
sociated with substantial reductions in morbidity and mortality. Age-ad-



justed mortality from stroke has decreased by more than 50% since 1972,
a trend attributed in part to earlier detection and treatment of hyperten-
sion.5–7 Dramatic reductions in the incidence of invasive cervical cancer
and in cervical cancer mortality have occurred following the implementa-
tion of screening programs using Papanicolaou testing to detect cervical
dysplasia.8 Children with metabolic disorders such as phenylketonuria and
congenital hypothyroidism, who once suffered severe irreversible mental
retardation, now usually retain normal cognitive function as a result of
routine newborn screening and treatment.9–16

Although immunizations and screening tests remain important pre-
ventive services, the most promising role for prevention in current medical
practice may lie in changing the personal health behaviors of patients long
before clinical disease develops. The importance of this aspect of clinical
practice is evident from a growing literature linking some of the leading
causes of death in the U.S., such as heart disease, cancer, cerebrovascular
disease, chronic obstructive pulmonary disease, unintentional and inten-
tional injuries, and human immunodeficiency virus infection,17 to a hand-
ful of personal health behaviors. Smoking alone contributes to one out of
every five deaths in the U.S., including 150,000 deaths annually from can-
cer, 100,000 from coronary artery disease, 23,000 from cerebrovascular dis-
ease, and 85,000 from pulmonary diseases such as chronic obstructive
pulmonary disease and pneumonia.18 Failing to use safety belts and dri-
ving while intoxicated are major contributors to motor vehicle injuries,
which accounted for 41,000 deaths in 1992.17 Physical inactivity and di-
etary factors contribute to coronary atherosclerosis, cancer, diabetes, os-
teoporosis, and other common diseases.19–22 High-risk sexual practices
increase the risk of unintended pregnancy, sexually transmitted diseases
(STDs), and acquired immunodeficiency syndrome.23,24 Approximately
half of all deaths occurring in the U.S. in 1990 may be attributed to exter-
nal factors such as tobacco, alcohol, and illicit drug use, diet and activity
patterns, motor vehicles, and sexual behavior, and are therefore poten-
tially preventable by changes in personal health practices.25

Barriers to Preventive Care Delivery

Although sound clinical reasons exist for emphasizing prevention in med-
icine, studies have shown that clinicians often fail to provide recommended
clinical preventive services.26–32 This is due to a variety of factors, including
inadequate reimbursement for preventive services, fragmentation of health
care delivery, and insufficient time with patients to deliver the range of pre-
ventive services that are recommended.33–35 Even when these barriers to
implementation are accounted for, however, clinicians fail to perform pre-
ventive services as recommended,28 suggesting that uncertainty among
clinicians as to which services should be offered is a factor as well.
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Part of the uncertainty among clinicians derives from the fact that rec-
ommendations come from multiple sources, and these recommendations
often differ. Recommendationsa relating to clinical preventive services are
issued regularly by government health agencies and expert panels that
they sponsor,5,36–42 medical specialty organizations,43–50 voluntary associa-
tions,51–53 other professional and scientific organizations,54,55 and individ-
ual experts.56–59

A second major reason clinicians might be reluctant to perform pre-
ventive services is skepticism about their effectiveness. Whether perfor-
mance of certain preventive interventions can significantly reduce
morbidity or mortality from the target condition is often unclear. The rel-
ative effectiveness of different preventive services is also unclear, making it
difficult for busy clinicians to decide which interventions are most impor-
tant during a brief patient visit. A broader concern is that some maneuvers
can ultimately result in more harm than good. While this concern applies
to all clinical practices, it is especially important in relation to preventive
services because the individuals who receive these interventions are often
healthy. Minor complications or rare adverse effects that would be toler-
ated in the treatment of a severe illness take on greater importance in the
asymptomatic population and require careful evaluation to determine
whether benefits exceed risks. This is particularly relevant for screening
tests, which benefit only the few individuals who have the disorder but ex-
pose all the individuals screened to the risk of adverse effects from the test.
Moreover, because recommendations for preventive services such as rou-
tine screening often include a large proportion of the population, there
are potentially important economic implications.

Historical Perspective

Uncertainties about the effectiveness of clinical preventive services raise ques-
tions about the value of the routine health examination of asymptomatic per-
sons, in which a predetermined battery of tests and physical examination
procedures are performed as part of a routine checkup. The annual physical
examination of healthy persons was first proposed by the American Medical
Association in 1922.6 0 For many years after, it was common practice among
health professionals to recommend routine physicals and comprehensive lab-
oratory testing as effective preventive medicine. While routine visits with the
primary care clinician are important, performing the same interventions on
all patients and performing them annually are not the most clinically effec-
tive approaches to disease prevention. Rather, both the frequency and the
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content of the periodic health examination should reflect the unique health
risks of the individual patient and the quality of the evidence that specific pre-
ventive services are clinically effective. This new approach to the periodic visit
was endorsed by the American Medical Association in 1983 in a policy state-
ment that withdrew support for a standard annual physical examination.6 1

The individualized periodic health visit should emphasize evidence of clini-
cal effectiveness, and thus increased attention has turned to the collection of
reliable data on the effectiveness of specific preventive services.

One of the first comprehensive efforts to examine these issues was un-
dertaken by the Canadian government, which in 1976 convened the Cana-
dian Task Force on the Periodic Health Examination (CTFPHE). This expert
panel developed explicit criteria to judge the quality of evidence from pub-
lished clinical research on clinical preventive services, and the panel used
uniform decision rules to link the strength of recommendations for or
against a given preventive service to the quality of the underlying evidence
(see Appendix A). These ratings were intended to provide the clinician with
a means of selecting those preventive services supported by the strongest ev-
idence of effectiveness. Using this approach, the CTFPHE examined preven-
tive services for 78 target conditions, releasing its recommendations in a
monograph published in 1979.6 2 In 1982, the CTFPHE reconvened and ap-
plied its methodology to new evidence as it became available, periodically
publishing revised recommendations and evaluations of new topics. These
were updated and compiled in 1994 in T h e Canadian Guide to Clinical Preven-
tive Health Care.6 3

A similar effort began in the U.S. in 1984 when the Public Health Service
commissioned the U.S. Preventive Services Task Force (USPSTF). Like the
Canadian panel, this 20-member non-Federal panel was charged with devel-
oping recommendations for clinicians on the appropriate use of preventive
interventions, based on a systematic review of evidence of clinical effective-
n e s s .6 4 A methodology similar to that of the CTFPHE was adopted at the out-
set of the project. This enabled the U.S. and Canadian panels to collaborate
in a binational effort to review evidence and develop recommendations on
preventive services. The first USPSTF met regularly between 1984 and 1988
to develop comprehensive recommendations addressing preventive services.
The panel members and their scientific support staff reviewed evidence and
developed recommendations on preventive services for 60 topic areas affect-
ing patients from infancy to old age, published in 1989 as the Guide to Clin-
ical Preventive Services.

The Second U.S. Preventive Services Task Force

The USPSTF was reconstituted in 1990 to continue and update these sci-
entific assessments.65 Its charge has been to evaluate the effectiveness of

xxviii Introduction



clinical preventive services that were not previously examined; to reevalu-
ate those that were examined and for which there is new scientific evi-
dence, new technologies that merit consideration, or other reasons to
revisit the published recommendations; and to produce this new edition
of the Guide, with updated recommendations for the periodic health ex-
amination. In addition, a continuing mission of the USPSTF has been to
define a research agenda by identifying significant gaps in the literature.
The USPSTF has 10 members, comprising two family physicians, two in-
ternists, two pediatricians, two obstetrician-gynecologists, and two method-
ologists. Content experts from academic institutions and Federal agencies
also joined the deliberations of the panel on an ad hoc basis. The USPSTF
met quarterly between September 1990 and April 1994, with scientific sup-
port staff from the Office of Disease Prevention and Health Promotion,
Public Health Service, U.S. Department of Health and Human Services, to
analyze systematically scientific evidence pertaining to clinical preventive
services that had been published since the first edition of the Guide.

The USPSTF greatly expanded its collaboration with medical specialty
organizations and Federal agencies, and it has continued its close coopera-
tion with the CTFPHE. Designated liaisons from primary care medical spe-
cialty societies (American Academy of Family Physicians, American
Academy of Pediatrics, American College of Obstetricians and Gynecolo-
gists, and American College of Physicians), the agencies of the Public
Health Service, and the CTFPHE attended all of the USPSTF meetings, and
their respective organizations reviewed all draft recommendations. The
USPSTF and the CTFPHE, which has also recently updated its analyses of
the scientific evidence and recommendations,6 3 shared background papers
and draft chapters throughout their updating processes to avoid unneces-
sary duplication of effort. Seventeen chapters in T h e Canadian Guide to Clin-
ical Preventive Health Care 6 3 were based in part on background papers
prepared for the USPSTF, and 21 chapters in this edition of the G u i d e a r e
based in part on papers prepared for the CTFPHE. The USPSTF also col-
laborated with the American College of Physicians’ Clinical Efficacy Assess-
ment Program (CEAP), which uses a similar evidence-based methodology.
A liaison from the USPSTF regularly attended CEAP meetings, and several
chapter updates were based on reviews prepared for CEAP.

Principal Findings of the U.S. Preventive Services Task Force

The review of evidence for the second edition of the Guide to Clinical Pre-
ventive Services has produced several important findings. These can be sum-
marized as follows:

● Interventions that address patients’ personal health practices are vi-
tally important. Effective interventions that address personal health prac-
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tices are likely to lead to substantial reductions in the incidence and sever-
ity of the leading causes of disease and disability in the U.S. Primary pre-
vention as it relates to such risk factors as smoking, physical inactivity, poor
nutrition, alcohol and other drug abuse, and inadequate attention to
safety precautions holds greater promise for improving overall health than
many secondary preventive measures such as routine screening for early
disease.25 Therefore, clinician counseling that leads to improved personal
health practices may be more valuable to patients than conventional clini-
cal activities such as diagnostic testing. In the past, the responsibility of the
clinician was primarily to treat illnesses; the asymptomatic healthy individual
did not need to see the doctor. In addition, personal health behaviors were
often not viewed as a legitimate clinical issue. A patient’s use of safety belts
would receive less attention from the clinician than the results of a complete
blood count (CBC) or a routine chest radiograph. A careful review of the
data, however, suggests that different priorities are in order. Motor vehicle in-
juries affect nearly 3.5 million persons each year in the U.S.;6 6 they account
for over 40,000 deaths each year.6 7 Proper use of safety belts can prevent
40–60% of motor vehicle injuries and deaths.6 8 – 7 0 In contrast, there is little
evidence that performing routine CBCs or chest radiographs improves clini-
cal outcome,7 1 , 7 2 and these procedures are associated with increased health
care expenditures.

An important corollary of this finding is that clinicians must assist patients
to assume greater responsibility for their own health. In the traditional doc-
tor-patient relationship, the patient adopts a passive role and expects the doc-
tor to assume control of the treatment plan. Whereas the clinician is often
the key figure in the treatment of acute illnesses and injuries, the patient is
the principal agent in primary prevention that addresses personal health
practices. Therefore, one of the initial tasks of the clinician practicing pri-
mary prevention is shifting control to the patient. To achieve competence in
the task of helping to empower patients and in counseling them to change
health-related behaviors, many clinicians will need to develop new skills (see
Chapter iv).

● The clinician and patient should share decision-making.Many preven-
tive services involve important risks or costs that must be balanced against
their possible benefits. Because not all patients weigh risks and benefits the
same way, clinicians must fully inform patients about the potential conse-
quences of proposed interventions, including the possibility of invasive fol-
low-up procedures, tests, and treatments. Incorporating patient preferences
is especially important when the balance of risks and benefits, and therefore
the best decision for each patient, depends greatly on the values placed on
possible outcomes (e.g., prolonged life vs. substantial morbidity from treat-
ment). Where evidence suggested that patient values were critical to the bal-
ance of risks and benefits (e.g., screening for Down syndrome or neural tube
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defects, hormone prophylaxis in postmenopausal women), the USPSTF
specifically recommended patient education and consideration of patient
preferences in decision-making rather than a uniform policy for all patients.
Shared decision-making also requires explicitly acknowledging areas of un-
certainty. Patients must understand not only what is known, but also what is
not yet known about the risks and benefits from an intervention, in order to
make an informed decision.

● Clinicians should be selective in ordering tests and providing preventive
s e r v i c e s . Although certain screening tests, such as blood pressure measure-
m e n t ,7 3 – 7 5 Papanicolaou smears,8 and mammography,7 6 can be highly effec-
tive in reducing morbidity and mortality, the USPSTF found that many
others are of unproven effectiveness. Screening tests with inadequate speci-
ficity often produce large numbers of false-positive results, especially when
performed routinely without regard to risk factors; these results might lead to
unnecessary and potentially harmful diagnostic testing and treatment. Rec-
ognizing the cardinal importance of avoiding harm to asymptomatic patients
(“primum non nocere”), the USPSTF recommended against a number of
screening tests (e.g., serum tumor markers for the early detection of pancre-
atic or ovarian cancer) that had unproven benefit but likely downstream
harms. Many tests that lack evidence that they improve clinical outcome, such
as home uterine activity monitoring, have the additional disadvantage of
being expensive, especially when performed on large numbers of persons
in the population. In a few instances, the USPSTF found evidence that cer-
tain screening tests that have been widely used in the past (e.g., 
routine chest x-ray to screen for lung cancer, dipstick urinalysis for asymp-
tomatic bacteriuria) are ineffective. Although the USPSTF did not base its
recommendations on evidence of cost-effectiveness (see Chapter v), judg-
ing health benefit based on scientific evidence provides a rational basis for
directing resources toward effective services and away from ineffective ser-
vices and from interventions for which the balance of benefits and risks is
u n c e r t a i n .6 5

In addition to weighing evidence for effectiveness, selecting appropri-
ate screening tests requires considering age, gender, and other individual
risk factors of the patient in order to minimize adverse effects and unnec-
essary expenditures (see Chapters ii and iii). An appreciation of the risk
profile of the patient is also necessary to set priorities for preventive inter-
ventions. The need for assessing individual risk underscores a time-hon-
ored principle of medical practice: the importance of a complete medical
history and detailed discussion with patients regarding their personal
health practices, focused on identifying risk factors for developing disease.

● Clinicians must take every opportunity to deliver preventive services,
especially to persons with limited access to care. Those individuals at high-
est risk for many preventable causes of premature disease and disability,
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such as cervical cancer, tuberculosis, human immunodeficiency virus in-
fection, and poor nutrition, are the same individuals least likely to receive
adequate preventive services. Devising strategies to increase access to pre-
ventive services for such individuals is more likely to reduce morbidity and
mortality from these conditions than performing preventive services more
frequently on those who are already regular recipients of preventive care
and who are often in better health. One important solution is to deliver
preventive services at every visit, rather than exclusively during visits de-
voted entirely to prevention. While preventive checkups often provide
more time for counseling and other preventive services, and although
healthy individuals might be more receptive to such interventions than
those who are sick, any visit provides an opportunity to practice preven-
tion. In fact, some individuals may see clinicians only when they are ill or
injured. The illness visit provides the only opportunity to reach individuals
who, due to limited access to care, would be otherwise unlikely to receive
preventive services.

● For some health problems, community-level interventions may be
more effective than clinical preventive services. Important health prob-
lems that are likely to require broader-based interventions than can be of-
fered in the clinical setting alone include youth and family violence,
initiation of tobacco use, unintended pregnancy in adolescents, and cer-
tain unintentional injuries. Other types of interventions, such as school-
based curricula,7 7 – 8 1 community programs,8 2 – 8 4 and regulatory and
legislative initiatives,85–87 might prove more effective for preventing mor-
bidity and mortality from these conditions than will preventive services de-
livered in the clinical setting. There may, nevertheless, be an important
role for clinicians as participants in community systems that address these
types of health problems. Such a role might include becoming aware of ex-
isting community programs and encouraging patient participation and in-
volvement; acting as a consultant for communities implementing
programs or introducing legislation; and serving as an advocate to initiate
and maintain effective community interventions.

A Research Agenda in Preventive Medicine

By reviewing comprehensively and critically the scientific evidence regard-
ing clinical preventive services, the USPSTF identified important gaps in
the literature and helped define targets for future clinical prevention re-
search. Among the most important of these targets is more and better
quality research evaluating the effectiveness of brief, directed counseling
that can be delivered in the busy primary care practice setting. Given the
importance of personal health practices, the scarcity of adequate evidence
evaluating the effectiveness of brief counseling in the primary care setting
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is striking. The effectiveness of such counseling in reducing smoking and
problem drinking is clear.88–90 For many other behaviors, however, coun-
seling has been tested and proven effective only in highly specialized set-
tings (e.g., STD clinics91–94) or when delivered through multiple, lengthy
visits with specially trained counselors (e.g., certain cholesterol-lowering
interventions95,96). Whether the effects of these interventions can be re-
produced by brief advice during the typical clinical encounter with a pri-
mary care provider is uncertain. Counseling to change some personal
health practices (e.g., unsafe pedestrian behavior, drinking and driving)
has received insufficient attention by researchers. Some personal health
practices may not respond to brief clinician counseling in the context of
routine health care. Therefore, research should also evaluate the effec-
tiveness (and cost-effectiveness) of referring patients to allied health pro-
fessionals with special counseling skills in their areas of expertise (e.g.,
dietitians, substance abuse counselors) and of using other modalities to
educate patients in the primary care setting (e.g., videos, interactive soft-
ware).

For screening interventions, randomized controlled trials are powerful
in resolving controversy about the benefits and risks. Many important
questions will be answered by major ongoing screening trials such as the
Prostate, Lung, Colorectal, Ovarian Cancer (PLCO) Screening Trial of the
National Cancer Institute,97 and by ongoing trials evaluating the clinical
efficacy of treating common asymptomatic conditions detectable by
screening, such as high cholesterol levels in the elderly and moderately el-
evated blood lead levels in children. For unproven screening interven-
tions, finding ways to streamline randomized controlled trials so that they
can be performed efficiently and cost-effectively is essential.

Improving the Delivery of Clinical Preventive Services

This report will help resolve some of the uncertainties among primary care
clinicians about the effectiveness of preventive services, thus removing one
barrier to the appropriate delivery of preventive care. The USPSTF did not,
however, address other barriers to implementing clinical preventive ser-
vices, such as insufficient reimbursement for counseling or other preven-
tive interventions, provider uncertainty about how to deliver
recommended services, lack of patient or provider interest in preventive
services, and lack of organizational/system support to facilitate the delivery
of clinical preventive services. Many of these barriers are addressed by “Put
Prevention into Practice,” the Public Health Service prevention implemen-
tation program.98 Programs such as “Put Prevention into Practice” can help
ensure that prevention is delivered at every opportunity that  patients are
seen. Other publications also provide useful information on the effective
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delivery of clinical preventive services.99 The increasing formation of inte-
grated health care systems (e.g., managed care organizations) may also cre-
ate new opportunities for crafting better preventive practices.

The USPSTF explored issues of prevention for a wide range of disease
categories and for patients of all ages. The comprehensive and systematic
approach to the review of evidence for each topic should provide clini-
cians with the means to compare the relative effectiveness of different pre-
ventive services and to determine, on the basis of scientific evidence, what
is most likely to benefit their patients. Organizations using evidence-based
methodologies to develop guidelines on clinical preventive services are
finding broad agreement on a core set of preventive services of proven ef-
fectiveness that can be recommended to primary care providers and their
patients.63,100 Basing preventive health care decisions on the evidence of
their effectiveness is an important step in the progress of disease preven-
tion and health promotion in the U.S.

The draft update of this chapter was prepared for the U.S. Preventive Services Task
Force by Carolyn DiGuiseppi, MD, MPH.
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ii. Methodology

This report presents a systematic approach to evaluating the effectiveness
of clinical preventive services. The recommendations, and the review of ev-
idence from published clinical research on which they are based, are the
product of a methodology established at the outset of the project. The in-
tent of this analytic process has been to provide cliniciansa with current
and scientifically defensible information about the effectiveness of differ-
ent preventive services and the quality of the evidence on which these con-
clusions are based. This information is intended to help clinicians who
have limited time to select the most appropriate preventive services to
offer in a periodic health examination for patients of different ages and
risk categories. The critical appraisal of evidence is also intended to iden-
tify preventive services of uncertain effectiveness as well as those that could
result in more harm than good if performed routinely by clinicians.

For the content of this report to be useful, and to clarify differences be-
tween the U.S. Preventive Services Task Force recommendations and those
of other groups, it is important to understand the process by which this re-
port was developed, as well as how it differs from the consensus develop-
ment process used to derive many other clinical practice guidelines. First,
the objectives of the review process, including the types of preventive ser-
vices to be examined and the nature of the recommendations to be devel-
oped, were carefully defined early in the process. Second, the Task Force
adopted explicit criteria for recommending the performance or exclusion
of preventive services and applied these “rules of evidence” systematically
to each topic it studied. Third, literature searches and assessments of the
quality of individual studies were conducted in accordance with rigorous,
predetermined methodologic criteria. Fourth, guidelines were adopted
for translating these findings into sound clinical practice recommenda-
tions. Fifth, these recommendations were reviewed extensively by content
experts in the U.S., Canada, Europe, and Australia. Finally, the review
comments were examined by the Task Force and a final vote on recom-

a The provider of preventive services in primary care is often a physician. The term “clinician” is
used in this report, however, to include other primary care providers such as nurses, nurse practi-
tioners, physician assistants, and other allied health professionals. Although physicians may be bet-
ter qualified than other providers to perform certain preventive services or to convince patients to
change behavior, some preventive services may be more effectively performed by others with special
training (e.g., nurses, dietitians, smoking cessation counselors, mental health professionals).



mendations was conducted. The hallmarks of this process are that it is ev-
idence-based and explicit. Each step is examined in greater detail below.

Definition of Objectives

Systematic rules were used to select the target conditions and candidate
preventive interventions to be evaluated by the Task Force.

Selection of Target Conditions. In the first edition of this report, the Task
Force identified 60 of the leading causes of death and disability in the U.S.
that were potentially preventable through clinical interventions. This second
edition examines most of the same conditions but also reviews evidence re-
garding new topics that were added to the list in recent years. The new top-
ics were selected by a rank-order process in which topics were graded on the
basis of the frequency and severity of the disease and the potential impact of
preventive interventions on health outcomes. In general, the Task Force
judged the importance of candidate topics on the basis of two criteria:

Burden of Suffering from the Target Condition . This report examines condi-
tions that are relatively common in the U.S. and are of major clinical sig-
nificance. Thus, consideration was given to both the prevalence (proportion
of the population affected) and incidence (number of new cases per year)
of the condition. Conditions that were once common but have become
rare because of effective preventive interventions (e.g., poliomyelitis) were
included in the review.

Potential Effectiveness of the Preventive Intervention. Conditions were ex-
cluded from analysis if the panel could not identify a potentially effective
preventive intervention that might be performed by clinicians.

A number of important prevention topics have not yet been examined
by the Task Force due to resource and time constraints. The absence of a
discussion of these topics in this report does not imply a judgment about
their relative importance or effectiveness.

Selection of Preventive Services. For each target condition, the Task Force
used two criteria to select the preventive services to be evaluated. First, in
general, only preventive services carried out on asymptomatic persons b were
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b The term “asymptomatic person” as used in this report differs from its customary meaning in med-
ical practice. Although “asymptomatic” is often considered synonymous with “healthy,” the term is
used in this report to describe individuals who lack clinical evidence of the target condition. Signs
and symptoms of illnesses unrelated to the target condition may be present without affecting the des-
ignation of “asymptomatic.” Thus, a 70-year-old man with no genitourinary symptoms who is screened
for prostate cancer would be designated asymptomatic for that condition, even if he were hospital-
ized for (unrelated) congestive heart failure. Preventive services recommended for “asymptomatic pa-
tients” therefore need not be delivered only during preventive checkups of healthy persons but apply
equally to clinical encounters with patients being seen for other reasons (see Chapter iii).



reviewed. Thus, only primary and secondary preventive measures were ad-
dressed. In a clinical setting, primary preventive measures are those provided
to individuals to prevent the onset of a targeted condition (e.g., routine
immunization of healthy children), whereas secondary preventive measures
identify and treat asymptomatic persons who have already developed risk
factors or preclinical disease but in whom the condition has not become
clinically apparent. Obtaining a Papanicolaou smear to detect cervical dys-
plasia before the development of cancer and screening for high blood
pressure are forms of secondary prevention. Preventive measures that are
part of the treatment and management of persons with clinical illnesses,
such as cholesterol reduction in patients with coronary heart disease or in-
sulin therapy to prevent the complications of diabetes mellitus, are usually
considered tertiary prevention and are outside the scope of this report.

The second criterion for selecting preventive services for review was
that the maneuver had to be performed in the clinical setting. Only those
preventive services that would be carried out by clinicians in the context of
routine health care were examined. Findings should not be extrapolated
to preventive interventions performed in other settings. Screening tests
are evaluated in terms of their effectiveness when performed during the
clinical encounter (i.e., case finding). Screening tests performed solely at
schools, work sites, health fairs, and other community locations are gener-
ally outside the scope of this report. Also, preventive interventions imple-
mented outside the clinical setting (e.g., health and safety legislation,
mandatory screening, community health promotion) are not specifically
evaluated, although clinicians can play an important role in promoting
such programs and in encouraging the participation of their patients. Ref-
erences to these types of interventions are made occasionally in sections of
this book.

Preventive services were divided into three categories: screening tests,
counseling interventions, and immunizations and chemoprophylaxis.
Screening tests are those preventive services in which a test or standardized
examination procedure is used to identify patients requiring special inter-
vention. Nonstandardized historical questions, such as asking patients
whether they smoke, and tests involving symptomatic patients are not con-
sidered screening tests in this report. Counseling interventions are those in
which the patient receives information and advice regarding personal be-
haviors (e.g., diet) that could reduce the risk of subsequent illness or in-
jury. The Task Force did not consider counseling that addresses the
health-related behaviors of persons who have already developed signs and
symptoms of the target condition. Immunizations discussed in this report in-
clude vaccines and immunoglobulins (passive immunization) taken by
persons with no evidence of infectious disease. Chemoprophylaxis as primary
prevention refers to the use of drugs or biologics taken by asymptomatic
persons to reduce the risk of developing a disease.
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Criteria for Determining Effectiveness

Preventive services must meet predetermined criteria to be considered ef-
fective. The criteria of effectiveness for the four categories of preventive ser-
vices (Table 1) provided the analytic framework for the evaluation of
effectiveness in the 70 chapters in this report. Each of these criteria must be
satisfied to evaluate the “causal pathway”1 of a preventive service, the chain
of events that must occur for a preventive maneuver to influence health
outcomes. Thus, a screening test is not considered effective if it lacks suffi-
cient accuracy to detect the condition earlier than without screening or if
there is inadequate evidence that early detection improves health out-
comes. Similarly, counseling interventions cannot be considered effective
in the absence of firm evidence that changing personal behavior can im-
prove outcome and that clinicians can influence this behavior through
counseling. Effective immunization and chemoprophylactic regimens re-
quire evidence of biologic efficacy; in the case of chemoprophylactic
agents, evidence is also necessary that patients will comply with long-term
use of the drug.

The methodologic issues involved in evaluating screening tests require
further elaboration. As mentioned above, a screening test must satisfy two
major requirements to be considered effective:

● The test must be able to detect the target condition earlier than without
screening and with sufficient accuracy to avoid producing large numbers of
false-positive and false-negative results (accuracy of screening test).

● Screening for and treating persons with early disease should improve the
likelihood of favorable health outcomes (e.g., reduced disease-specific mor-
bidity or mortality) compared to treating patients when they present with
signs or symptoms of the disease (effectiveness of early detection).

These two requirements of screening are essential and therefore ap-
pear as headings in each of the 53 screening chapters in this report.

xlii Introduction

Table 1.
Criteria of Effectiveness

Screening tests
● Accuracy of screening tests
● Effectiveness of early detection
Counseling interventions
● Efficacy of risk reduction
● Effectiveness of counseling
Immunizations
● Efficacy of vaccine
Chemoprophylaxis
● Efficacy of chemoprophylaxis
● Effectiveness of counseling



Table 2.
Definition of Terms

Term Definition Formulaa

Sensitivity Proportion of persons with condition who a
test positive a + c

Specificity Proportion of persons without condition who d
test negative b + d

Positive predictive Proportion of persons with positive test who a
value have condition a + b

Negative predictive Proportion of persons with negative test who d
value do not have condition c + d

aExplanation of symbols
Condition Condition 

Present Absent

Positive test a b

Negative test c d

Legend:
a = true positive
b = false positive
c = false negative
d = true negative

Accuracy of Screening Tests.The “accuracy of a screening test” is used in this
report to describe accuracy and reliability. Accuracy is measured in terms of
two indices: sensitivity and specificity (Table 2). Sensitivity refers to the
proportion of persons with a condition who correctly test “positive” when
screened. A test with poor sensitivity will miss cases (persons with the con-
dition) and will produce a large proportion of false-negative results; true
cases will be told incorrectly that they are free of disease. Specificity refers
to the proportion of persons without the condition who correctly test “neg-
ative” when screened. A test with poor specificity will result in healthy per-
sons being told that they have the condition (false positives). An accepted
reference standard (“gold standard”) is essential to the empirical determi-
nation of sensitivity and specificity, because it defines whether the disease
is present and therefore provides the means for distinguishing between
“true” and “false” test results.

The use of screening tests with poor sensitivity and/or specificity is of
special significance to the clinician because of the potentially serious con-
sequences of false-negative and false-positive results. Persons who receive
false-negative results may experience important delays in diagnosis and
treatment. Some might develop a false sense of security, resulting in inad-
equate attention to risk-reducing behaviors and delays in seeking medical
care when warning symptoms become present.
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False-positive results can lead to follow-up testing that may be uncom-
fortable, expensive, and, in some cases, potentially harmful. If follow-up
testing does not disclose the error, the patient may even receive unneces-
sary treatment. There may also be psychological consequences. Persons in-
formed of an abnormal medical test that is falsely positive may experience
unnecessary anxiety until the error is corrected. Labeling individuals with
the results of screening tests may affect behavior; for example, studies have
shown that some persons with hypertension identified through screening
may experience altered behavior and decreased work productivity.2,3

A proper evaluation of a screening test result must therefore include a
determination of the likelihood that the patient has the condition. This is
done by calculating the positive predictive value (PPV) of test results in the
population to be screened (Table 2). The PPV is the proportion of posi-
tive test results that are correct (true positives). For any given sensitivity
and specificity, the PPV increases and decreases in accordance with the
prevalence of the target condition in the screened population. If the tar-
get condition is sufficiently rare in the screened population, even tests with
excellent sensitivity and specificity can have low PPV in these settings, gen-
erating more false-positive than true-positive results. This mathematical re-
lationship is best illustrated by an example (see Table 3):

A population of 100,000 in which the prevalence of a hypothetical cancer
is 1% would have 1,000 persons with cancer and 99,000 without cancer. A
screening test with 90% sensitivity and 90% specificity would detect 900 of
the 1,000 cases, but would also mislabel 9,900 healthy persons. Thus, the
PPV (the proportion of persons with positive test results who actually had
cancer) would be 900/10,800, or 8.3%. If the same test were performed in
a population with a cancer prevalence of 0.1%, the PPV would fall to 0.9%,
a ratio of 111 false positives for every true case of cancer detected.

Reliability (reproducibility), the ability of a test to obtain the same result
when repeated, is another important consideration in the evaluation of
screening tests measuring continuous variables (e.g., cholesterol level). A
test with poor reliability, whether due to differences in results obtained by
different individuals or laboratories (interobserver variation) or by the same
observer (intraobserver variation), may produce individual test results that
vary widely from the correct value, even though the average of the results
approximates the true value.

Effectiveness of Early Detection.Even if the test accurately detects early-stage
disease, one must also question whether there is any benefit to the patient
in having done so. Early detection should lead to the implementation of
clinical interventions that can prevent or delay progression of the disorder.
Detection of the disorder is of little clinical value if the condition is not
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treatable. Thus, treatment efficacy is fundamental for an effective screening
test. Even with the availability of an efficacious form of treatment, early de-
tection must offer added benefit over conventional diagnosis and treatment
if screening is to improve outcome. The effectiveness of a screening test is
questionable if asymptomatic persons detected through screening have
the same health outcome as those who seek medical attention because of
symptoms of the disease. Studies of the effectiveness of cancer screening
tests, for example, can be influenced by lead-time and length biases.

Lead-Time and Length Bias. It is often difficult to determine with cer-
tainty whether early detection truly improves outcome, an especially com-
mon problem when evaluating cancer screening tests. For most forms of
cancer, 5-year survival is higher for persons identified with early-stage dis-
ease. Such data are often interpreted as evidence that early detection of
cancer is effective, because death due to cancer appears to be delayed as a
result of screening and early treatment. Survival data do not constitute
true proof of benefit, however, because they are easily influenced by lead-
time bias: survival can appear to be lengthened when screening simply ad-
vances the time of diagnosis, lengthening the period of time between
diagnosis and death without any true prolongation of life.4

Length bias can also result in unduly optimistic estimates of the effec-
tiveness of cancer screening. This term refers to the tendency of screening
to detect a disproportionate number of cases of slowly progressive disease
and to miss aggressive cases that, by virtue of rapid progression, are pre-
sent in the population only briefly. The “window” between the time a can-
cer can be detected by screening and the time it will be found because of
symptoms is shorter for rapidly growing cancers, so they are less likely to
be found by screening. As a result, persons with aggressive malignancies

Chapter ii: Methodology xlv

Table 3.
Positive Predictive Value (PPV) and Prevalence

Testing Conditions
Size of population = 100,000
Sensitivity of test = 90%
Specificity of test = 90%

Cancer Prevalence = 1%

Cancer Cancer
Present Absent

Positive test 900 9,900

Negative test 100 89,100

PPV = 8.3%

Cancer Prevalence = 0.1%

Cancer Cancer
Present Absent

Positive test 90 9,990

Negative test 10 89,910

PPV = 0.9%



will be underrepresented in the cases detected by screening, and the pa-
tients found by screening may do better than unscreened patients even if
the screening itself does not influence outcome. Due to this bias, the cal-
culated survival of persons detected through screening could overestimate
the actual effectiveness of screening.4

Assessing Population Benefits. Although these considerations provide nec-
essary information about the clinical effectiveness of preventive services,
other factors must often be examined to obtain a broader picture of the
potential health impact on the population as a whole. Interventions of
only minor effectiveness in terms of relative risk may have significant impact
on the population in terms of attributable risk if the target condition is com-
mon and associated with significant morbidity and mortality. Under these
circumstances, a highly effective intervention (in terms of relative risk)
that is applied to a small high-risk group may save fewer lives than one of
only modest clinical effectiveness applied to large numbers of affected per-
sons (see Table 4). Failure to consider these epidemiologic characteristics
of the target condition can lead to misconceptions about overall effective-
ness.

Potential adverse effects of interventions must also be considered in as-
sessing overall health impact, but often these effects receive inadequate at-
tention when effectiveness is evaluated. For example, the widely held belief
that early detection of disease is beneficial leads many to advocate screen-
ing even in the absence of definitive evidence of benefit. Some may dis-
count the clinical significance of potential adverse effects. A critical
examination will often reveal that many kinds of testing, especially among
ostensibly healthy persons, have potential direct and indirect adverse ef-
fects. Direct physical complications from  test procedures (e.g., colonic
perforation during sigmoidoscopy), labeling and diagnostic errors based
on test results (see above), and increased economic costs are all potential
consequences of screening tests. Resources devoted to costly screening
programs of uncertain effectiveness may consume time, personnel, or
money needed for other more effective health care services. To the 
USPSTF, potential adverse effects are considered clinically relevant and
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Table 4.
Effective of Mortality Rate on Total Deaths Prevented

Reduction in Mortality Deaths per Year from Total Deaths Prevented
with Intervention Target Condition with Intervention

50% 10 5
1% 100,000 1,000



are always evaluated along with potential benefits in determining whether
a preventive service should be recommended.

Methodology for Reviewing Evidence

In evaluating effectiveness, the Task Force used a systematic approach to
collect evidence from published clinical research and to judge the quality
of individual studies.

Literature Retrieval Methods.Studies were obtained for review by searching
MEDLARS, the National Library of Medicine computerized information
system, primarily using MEDLINE (a bibliographic database of published
biomedical journal articles); other MEDLARS databases such as AIDS-
LINE and CANCERLIT were occasionally used. Searches for some topics
involved the PSYCHINFO database and other relevant sources. Searches
were generally restricted to English-language publications. Keywords used
in the searches are available for most topics. The reference list was sup-
plemented by citations obtained from experts and from reviews of biblio-
graphic listings, textbooks, and other sources. Literature reviews for this
report were generally completed by May 1995, and studies published or
entered in MEDLARS subsequently are not routinely addressed.

Exclusion Criteria.Many preventive services involve tests or procedures
that are not used exclusively in the context of primary or secondary pre-
vention. Sigmoidoscopy, for example, is also performed for purposes other
than screening. Thus, studies evaluating the effectiveness of procedures or
tests involving patients who are symptomatic or have a history of the target
condition were generally not considered admissible evidence for evaluat-
ing effectiveness in asymptomatic persons. Such tests were instead consid-
ered diagnostic tests, even if they were described by investigators as
“screening tests.” Uncontrolled studies, comparisons between time and
place (ecologic or cross-cultural studies, studies with historical controls),
descriptive data, and animal studies were generally excluded from the re-
view process when evidence from randomized controlled trials, cohort
studies, or case-control studies (see below) was available. Etiologic evidence
demonstrating a causal relationship between a risk factor and a disease was
considered less persuasive than evidence from well-designed intervention
studies that measure the effectiveness of modifying the risk factor. As men-
tioned above, studies of preventive interventions not performed by clini-
cians were generally excluded from review.

Evaluating the Quality of the Evidence.The methodologic quality of indi-
vidual studies has received special emphasis in this report. Although all
types of evidence were considered, greater weight was given to well-de-
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signed studies. Studies that examined health outcomes (e.g., measures of
morbidity or mortality) were considered more relevant to assessing effec-
tiveness than studies that used intermediate or physiologic outcome mea-
sures to infer effectiveness. (Intermediate outcomes, such as changes in
blood cholesterol levels, are often associated with, or precede, health out-
comes, but their presence or absence does not necessarily prove an effect
on health outcomes.) In addition, study designs were given greater weight
if they were less subject to confounding (effects on outcomes due to fac-
tors other than the intervention under investigation). Three types of study
designs received special emphasis: controlled trials, cohort studies, and
case-control studies. 

In randomized controlled trials, participants are assigned randomly to a
study group (which receives the intervention) or a control group (which
receives a standard treatment, which may be no intervention or a placebo).
In this way, all confounding variables, known and unknown, should be dis-
tributed randomly and, in general, equally between the study and control
groups. Randomization thereby enhances the comparability of the two
groups and provides a more valid basis for inferring that the intervention
caused the observed outcomes. In a blinded trial, the investigators, the sub-
jects, or both (double-blind study) are not told to which group subjects have
been assigned, so that this knowledge will not influence their assessment
of outcome. Controlled trials that are not randomized are more subject to
biases, including selection bias: persons who volunteer or are assigned by in-
vestigators to study groups may differ systematically in characteristics other
than the intervention itself, thereby limiting the internal validity and gen-
eralizability of the results.  

A cohort study differs from a clinical trial in that the investigators do not
determine at the outset which persons receive the intervention or expo-
sure. Rather, persons who have already been exposed to the risk factor or
intervention and controls who have not been exposed are selected by the
investigators to be followed longitudinally over time in an effort to observe
differences in outcome. The Framingham Heart Study, for example, is a
large ongoing cohort study providing longitudinal data on cardiovascular
disease in residents of a Massachusetts community in whom potential car-
diovascular risk factors were first measured nearly 50 years ago. Cohort
studies are therefore observational, whereas clinical trials are experimental.
Cohort studies are more subject to systematic bias than randomized trials
because treatments, risk factors, and other covariables may be chosen by
patients or physicians on the basis of important (and often unrecognized)
factors that may affect outcome. It is therefore especially important for in-
vestigators to identify and correct for confounding variables, related factors
that may be more directly responsible for health outcome than the inter-
vention/exposure in question. For example, increased mortality among

xlviii Introduction



persons with low body weight can be due to the confounding variable of
underlying illness. Unlike randomized controlled trials, a shortcoming of
cohort studies is that one can correct only for known confounding vari-
ables.

Both cohort studies and clinical trials have the disadvantage of often re-
quiring large sample sizes and/or many years of observation to provide ad-
equate statistical power to measure differences in outcome. Failure to
demonstrate a significant effect in such studies may be the result of statis-
tical properties of the study design rather than a true reflection of poor
clinical effectiveness. Both clinical trials and cohort studies have the ad-
vantages, however, of generally being prospective in design—the health out-
come is not known at the beginning of the study and therefore is less likely
to influence the collection of data—and of better collection of data to en-
sure the comparability of intervention and control groups.

Large sample sizes and lengthy follow-up periods are often unnecessary
in case-control studies. This type of study differs from cohort studies and clin-
ical trials in that the study and control groups are selected on the basis of
whether they have the disease (cases) rather than whether they have been
exposed to a risk factor or clinical intervention. The design is therefore ret-
rospective, with the health outcome already known at the outset. In contrast
to the Framingham Heart Study, a case-control study might first identify
persons who have suffered myocardial infarction (cases) and those who
have not (controls) and evaluate both groups to assess differences in ex-
posure to an agent (e.g., aspirin) that purportedly reduces the risk of my-
ocardial infarction. In case-control studies of cancer screening, prior
exposure to a cancer screening test is compared between patients with can-
cer (cases) and those without (controls). Principal disadvantages of this
study design are that important confounding variables may be difficult to
identify and adjust for, health outcome is already known and may influ-
ence the measurement and interpretation of data (observer bias), partici-
pants may have difficulty in accurately recalling past medical history and
previous exposures (recall bias), and improperly selected control groups
may invalidate conclusions about the presence or absence of statistical as-
sociations. Both case-control and cohort studies are subject to selection bi-
ases because patients who engage in preventive behaviors (or who are
selected by clinicians to receive preventive services) may differ in impor-
tant ways from the general population.

Other types of study designs, such as ecologic or cross-national studies,
uncontrolled cohort studies, and case reports, can provide useful data but do
not generally provide strong evidence for or against effectiveness. Cross-cul-
tural comparisons can demonstrate differences in disease rates between pop-
ulations or countries, but these differences could be due to a variety of
genetic and environmental factors other than the variable in question. Un-
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controlled studies may demonstrate impressive treatment results or better
outcomes than have been observed in the past (historical controls), but the
absence of internal controls raises the question of whether the results would
have occurred even in the absence of the intervention, perhaps as a result of
other concurrent medical advances or changes in case selection. For further
background on methodologic issues in evaluating clinical research, the reader
is referred to other publications.4 – 6

In summary, claims of effectiveness in published research must be inter-
preted with careful attention to the type of study design. Impressive findings,
even if reported to be statistically significant, may be an artifact of measure-
ment error, the manner in which participants were selected, or other design
flaws rather than a reflection of a true effect on health outcome. In particu-
lar, the p-value, which expresses the probability that a finding could have oc-
curred by chance, does not account for bias. Thus, even highly significant
p-values are of little value when the data may be subject to substantial bias.
Conversely, research findings suggesting ineffectiveness may result from low
statistical power, inadequate follow-up, and other design limitations. A study
with inadequate statistical power may fail to demonstrate a significant effect
on outcomes because of inadequate sample size rather than because of the
limitations of the intervention.

The quality of the evidence is therefore as important as the results. For
these reasons, the Task Force used a hierarchy of evidence in which
greater weight was given to those study designs that are, in general, less
subject to bias and misinterpretation. The hierarchy ranked the following
designs in decreasing order of importance: randomized controlled trials,
nonrandomized controlled trials, cohort studies, case-control studies, 
comparisons between time and places, uncontrolled experiments, de-
scriptive studies, and expert opinion. For each of the preventive services
examined in this report, the Task Force assigned “evidence ratings” re-
flecting this hierarchy using a five-point scale (I, II-1, etc.) adapted from
the scheme developed originally by the Canadian Task Force on the Peri-
odic Health Examination (see Appendix A).

Due to resource constraints, the Task Force generally did not perform
meta-analysis or decision analysis to examine the data or to synthesize the
results of multiple studies. For topics in which these techniques are ap-
propriate, the Task Force encourages other groups to conduct such analy-
ses. Previously published meta-analyses or decision analytic models were
reviewed by the Task Force in its examination of the literature but gener-
ally did not provide the sole basis for its recommendations unless the qual-
ity of the studies and analytic model was high.

Updating the Evidence.Because the first edition of the Guide reviewed most
of the relevant supporting evidence published before 1989, the Task Force
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adopted an updating process to identify important evidence and new pre-
ventive technologies to address in this edition of the report. Literature re-
view and updating of some topics for which little new evidence had been
published since 1989 were conducted off-site at academic medical centers
under the supervision of Task Force members. Updating of most other
topics was performed by research staff at the Office of Disease Prevention
and Health Promotion. 

Updating was also coordinated with the Canadian Task Force on the
Periodic Health Examination, which used a similar methodology to evalu-
ate the effectiveness of preventive services and produced a report with sim-
ilar format for its Canadian audience.7 For a number of topics in which
differences in population characteristics were not important, draft chap-
ters developed by the Canadian panel were adapted by the U.S. Task Force
for inclusion in this report. The chapters on screening for ovarian cancer
and hormone replacement therapy (Chapters 14 and 68, respectively)
were based on reviews conducted for the American College of Physicians.

Translating Science into Clinical Practice Recommendations

Recommendations to perform or not perform a preventive service can be
influenced by multiple factors, including scientific evidence of effective-
ness, burden of suffering, costs, and policy concerns. The recommenda-
tions in this report are influenced largely by only one factor, scientific
evidence, recognizing that the other factors often need to be considered
(see below). Task Force recommendations are graded on a five-point scale
(A-E), reflecting the strength of evidence in support of the intervention
(see Appendix A). Interventions that have been proved effective in well-
designed studies or have demonstrated consistent benefit in a large num-
ber of studies of weaker design are generally recommended in this report
as “A” or “B” recommendations. Interventions that have been proved to be
ineffective or harmful are generally not recommended and are assigned
“D” or “E” recommendations. Even when there is no definitive evidence
that a preventive service is ineffective, a “D” recommendation may be ap-
plied if there is no proven benefit and there is a known risk of complica-
tions or adverse effects from the preventive maneuver or from the
diagnostic and treatment interventions that it generates. Under these
conditions of uncertain benefit and known harm, the Task Force often dis-
courages routine performance in the asymptomatic population but recog-
nizes that future research may later establish a favorable benefit-harm
relationship that supports routine performance.

For many preventive services (and much of medical practice), there is
insufficient evidence that the maneuver is or is not effective in improving
outcomes (“C” recommendation). This lack of evidence of effectiveness does not
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constitute evidence of ineffectiveness. A preventive service can lack evidence
and receive a “C” recommendation because no effectiveness studies have
been performed. In other cases, studies may have been performed but
they may have produced conflicting results. Studies showing no benefit
may lack adequate statistical power, making it unclear whether the ma-
neuver would be proved effective if it were tested with a larger sample size.
Studies showing a benefit may suffer from other design flaws (e.g., con-
founding variables) that raise questions about whether the observed effect
was due to the experimental intervention or other factors.

In all of these instances, the Task Force gives the preventive service a
“C” recommendation, noting that there is insufficient scientific evidence
to conclude whether the maneuver should or should not be performed
routinely. Practitioners and policy makers often need to consider factors
other than science, however, in deciding how to proceed in the absence of
evidence. The first of these considerations is potential harm to the patient.
In the absence of proven benefit, many would consider the performance
of potentially harmful preventive services (e.g., aspirin prophylaxis in preg-
nancy) to be inappropriate (“primum non nocere”). It may be entirely ap-
propriate, however, to perform preventive services that are essentially
harmless if they have a reasonable likelihood of helping the patient (e.g.,
patient education and counseling). Similar considerations apply to costs.
Performing costly preventive services in the absence of evidence (e.g.,
home uterine activity monitoring for preterm labor) must be viewed dif-
ferently from inexpensive maneuvers of unproven benefit (e.g., palpating
the testicles in young men).

The burden of suffering from the target condition may justify the per-
formance of preventive services, even in the absence of evidence, and sim-
ilar considerations may apply to an individual patient’s risk status.
Unproven preventive services that are inappropriate for the general popu-
lation may be appropriate to consider for individuals at markedly increased
risk of the disease. Patient preferences, which are important in all clinical
decisions, are essential to consider when contemplating the performance
of preventive services of unproven effectiveness. The clinician’s responsi-
bility is to provide the patient with the best available information about the
potential benefits and harms of the preventive service and to delineate
what is known and not known about the probability of these outcomes. Pa-
tients can then make informed decisions about which option is appropri-
ate, based on the relative importance that they assign to these outcomes. 

These additional considerations account for the different language
used by the Task Force in its wording of “C” recommendations. Although
all preventive services in the “C” category are identified as having insuffi-
cient evidence to recommend for or against the maneuver, the Task Force
often adds that arguments for or against the practice can be made on
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“other grounds.” These include the absence of significant harm or cost,
the potential of improving individual or public health, legal requirements
(“other grounds” for performing the preventive service), and concerns that
the potential harms and costs of the maneuver outweigh its potential ben-
efits (“other grounds” for not performing the preventive service). In some
cases, the Task Force maintains a completely neutral position, stating only
that there is insufficient evidence to make a recommendation. The state-
ment that “recommendations may be made on other grounds” is intended
to call attention to factors that may help guide the clinical practice; it does
not constitute an explicit recommendation of the Task Force that these services be pro-
vided or omitted routinely in the absence of evidence of effectiveness. Individual
clinical decisions should be made on a case-by-case basis.

In selected situations, even preventive services of proven efficacy may
not be recommended due to concerns about feasibility and compliance.
Benefits observed under carefully controlled experimental conditions may
not be generalizable to normal medical practice. That is, the preventive
service may have proven efficacy (effects under ideal circumstances) but
may lack effectiveness (effects under usual conditions of practice). It may be
difficult for clinicians to perform the procedure in the same manner as in-
vestigators with special expertise and a standardized protocol. Even in ran-
domized controlled trials, volunteer participants may differ in important
respects from the population targeted by clinical preventive measures. The
average patient, for example, may be less willing than research volunteers
to comply with interventions that lack widespread acceptability. The cost
of the procedure and other logistical considerations may make imple-
mentation of the recommendation difficult for the health care system
without compromising quality or the delivery of other health care services.

Review Process

The Task Force initiated a review process early in the production of this
edition by inviting primary care specialty societies and U.S. Public Health
Service agencies to appoint liaisons to attend and participate in Task Force
meetings. Representatives of the American Academy of Family Physicians,
American Academy of Pediatrics, American College of Physicians, and
American College of Obstetricians and Gynecologists participated in Task
Force discussions and provided expert review by members of their organi-
zations. Similarly, ex officio liaisons of U.S. Public Health Service agencies
(Agency for Health Care Policy and Research, Centers for Disease Control
and Prevention, National Institutes of Health, etc.) provided access to the
expertise of government researchers and databases in examining Task
Force documents.



Following this initial review, Task Force recommendations were re-
viewed by content experts in government health agencies, academic med-
ical centers, and medical organizations in the U.S., Canada, Europe, and
Australia. More than 700 experts reviewed recommendations included in
this report. Recommendations were modified on the basis of reviewer
comments if the reviewer identified relevant studies not examined in the
report, misinterpretations of findings, or other issues deserving revision
within the constraints of the Task Force methodology. The format of this
report was designed in consultation with representatives of medical spe-
cialty organizations, including the American Medical Association, the
American College of Physicians, the American Academy of Family Physi-
cians, the American Academy of Pediatrics, the American College of Ob-
stetricians and Gynecologists, the American College of Preventive
Medicine, the American Dental Association, and the American Osteo-
pathic Association.8

Conclusion

Recommendations appearing in this report are intended as guidelines,
providing clinicians with information on the proven effectiveness of pre-
ventive services in published clinical research. Recommendations for or
against performing these maneuvers should not be interpreted as stan-
dards of care but rather as statements regarding the quality of the sup-
porting scientific evidence. Clinicians with limited time can use this
information to help select the preventive services most likely to benefit pa-
tients in selected risk categories (see Chapter iii), but no recommendation
can take into account all the factors that influence individual clinical de-
cisions in individual patients. Sound clinical decisions should take into ac-
count the medical history and priorities of each patient and local
conditions and resources, in addition to the available scientific evidence.
Departure from these recommendations by clinicians familiar with a pa-
tient’s individual circumstances is often appropriate.

The draft update of this chapter was prepared for the U.S. Preventive Services Task
Force by Steven H. Woolf, MD, MPH.
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lvii

iii. The Periodic Health 
Examination: 
Age-Specific Charts

The periodic health visit is an important opportunity for the delivery of clin-
ical preventive services. Identification of specific preventive services that are
appropriate for inclusion in the periodic health examination has been one
of the principal objectives of the U.S. Preventive Services Task Force project.
The process by which these determinations were made is discussed in detail
in Chapter ii. This chapter explores the services that were evaluated by the
Task Force and are recommended as part of the periodic health examina-
tion of the asymptomatic individual. It includes a series of five tables listing
specific preventive services that are recommended for patients in different
age groups. Conditions that are likely to benefit from early identification
but that are not considered appropriate for routine screening are listed in
Table 6. Disorders appearing in this table are often overlooked by clinicians
due to failure to recognize suggestive signs or symptoms. For example, child
abuse may not be diagnosed if physical findings suggestive of abuse are over-
looked during routine or symptomatic examinations.1

The Task Force judged it especially important to emphasize those pre-
ventive services that have been proven to be effective in properly con-
ducted studies, and to tailor the content of the periodic health
examination to the individual needs of the patient. This approach is based
on the recognition that the limited time afforded to patient encounters
may be most constructively used if the clinician focuses on interventions of
proven efficacy. The clinician can then choose from among these effective
interventions for each patient according to the likeliest causes of illness
and injury based on that individual’s age, sex, and other risk factors. Thus,
the two most important factors to consider are the potential effectiveness
of clinical interventions in improving clinical outcomes and the leading
causes of mortality and morbidity.

Clinical efforts directed toward promoting health and preventing dis-
ease are of limited value if the preventive intervention does not improve
outcome. Thus, the major consideration in setting priorities is effective-
ness of the intervention. Although suicide and homicide are important
causes of death among adolescents, for example, the effectiveness of ef-



forts by primary care clinicians to prevent deaths from intentional injuries
has not been established (see Chapters 50 and 59). On the other hand,
there are effective measures to reduce the risk of motor vehicle injuries, a
leading cause of death in this age group. Proper use of safety belts has
been shown to reduce the risk of injury and death from motor vehicle
crashes by as much as 40–60%.2–5 Alcohol intoxication is associated with
nearly half of all fatal crashes.6 With one of three deaths among young per-
sons occurring in motor vehicle crashes,7 the busy clinician seeing adoles-
cent patients is best advised to direct attention to the use of safety belts and
the dangers of driving while under the influence of alcohol, rather than to
interventions of unproven effectiveness. For each recommendation in Ta-
bles 1–5, the reader is urged to refer to appropriate chapters in the text to
obtain detailed information about the scientific rationale.

It is also important to consider the leading causes of morbidity and
mortality for patients when establishing priorities for the periodic health
examination. For example, a clinician wishing to practice prevention dur-
ing the few remaining minutes of an office visit with a 56-year-old female
might consider a number of different counseling interventions that are ef-
fective in changing behavior, such as counseling about reducing dietary fat
or avoiding high-risk sexual behavior. A 56-year-old female is considerably
more likely to die from cardiac disease than from HIV or other sexually
transmitted diseases. For women age 55–64 years in the U.S. during 1993,
the death rate due to heart disease was 204/100,000, making it the second
leading cause of death. HIV, on the other hand, is not even among the 10
leading causes of death for women of that age group.7 It seems clear on
the basis of mortality data alone that a few minutes with such a patient
might be more productively spent by discussing dietary fat. Leading causes
of death by age group are provided for each table.

While more difficult to measure than mortality, leading causes of mor-
bidity also should guide the use of preventive services. The adolescent pop-
ulation provides a clear example. Over 60% of gonococcal infections occur
in persons under age 25.8 The prevalence of chlamydial infection is high-
est among young women age 15–19.9 Each year in the U.S., about 1 mil-
lion adolescent females aged 15–19 (about 8–10% of this age group) and
nearly 30,000 girls under age 15 become pregnant.10 Thus, encounters
with the adolescent population should target unintended pregnancy and
sexually transmitted diseases as important causes of morbidity in this age
group. Essential hypertension, neoplasms, and problem drinking account
for a large number of office and outpatient department visits in older pa-
tients,11–13 while injuries and poisonings account for 32% of emergency
room visits among the general population.14 Among elderly patients, com-
monly reported causes of chronic morbidity include visual and hearing im-
pairments.11
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Individual risk factors are also important to consider in designing the
periodic health examination. The leading causes of morbidity and mortal-
ity may differ considerably for persons in special high-risk groups as com-
pared to individuals of the same age and sex in the general population.
For example, minority children in central cities are 6 times as likely as non-
urban non-minority children to have elevated blood lead levels.15 There-
fore, periodic health examinations for members of this high-risk
population should include activities to prevent lead exposure, including
screening. Injection drug use is also uncommon in the general population,
but among individuals with this history, acquired immunodeficiency syn-
drome (AIDS) is the leading cause of death16 and hepatitis B is an impor-
tant cause of morbidity and mortality. Thus, essential preventive
interventions in the periodic health examination of an injection drug user
are counseling about measures to prevent transmission of HIV and other
infectious diseases and immunization against hepatitis B virus. The differ-
ences in priorities among individuals in different age groups and risk cat-
egories and the varying effectiveness of some preventive services in
different populations make it impossible to recommend a uniform peri-
odic health examination for all persons.

Many of the preventive services appearing in Tables 1–5 are recom-
mended only for members of high-risk groups. These are listed separately
in the lower half of each table and are grouped by general patient charac-
teristics that broadly define high-risk populations. This organization will
help the clinician to identify patients who might be eligible for one or
more of the interventions listed. It is crucial, however, to then read the spe-
cific high-risk definition indicated by an annotated high-risk (HR) code
after each intervention, because patients may share characteristics of the
general high-risk grouping without actually meeting the individual high-
risk definitions for every intervention within that group. For example, a 23-
year-old woman whose high-risk sexual behavior is limited to having two
recent sexual partners should be screened for gonorrhea and chlamydia
infection, but she may not require screening for syphilis or a hepatitis A
vaccine. To avoid providing unnecessary preventive services, clinicians
must evaluate carefully whether patients who are potentially at risk meet
the specific high-risk definitions for each potential intervention. While
nonstandardized historical questions were not evaluated by the Task Force
and therefore are not included in the tables, the history and physical ex-
amination can be used to identify high-risk individuals who would benefit
from targeted interventions. Appropriate chapters in the text provide
more detailed guidelines to help identify individuals at increased risk.

Task Force recommendations can be compared with those of other
major organizations and government agencies, which are listed in each
chapter under the heading Recommendations of Other Groups. In addition,
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the Clinical Intervention section contains detailed recommendations and, in
many cases, concise information for the clinician on: conditions to remain
alert for, anticipatory guidance, currently recommended techniques, drug
dosages, and other specifics for performing recommended preventive ser-
vices. It is not the intent of the Guide to supply comprehensive information
on how to provide these preventive services. The interested reader is re-
ferred to the U.S. Public Health Service’s prevention implementation pro-
gram, “Put Prevention Into Practice,”17 and to other published sources on
the implementation of clinical preventive services.18

The preventive services examined in this report and appearing in Ta-
bles 1–5 include only those preventive services that might be performed by
primary care clinicians on asymptomatic persons in the context of routine
health care (see Chapter ii). Preventive measures involving persons with
signs or symptoms and those performed outside the clinical setting are not
within the scope of this report or its recommendations. While the Task
Force did not evaluate all components of the physical examination, several
specific screening maneuvers that might be performed as part of the phys-
ical examination are included if they were considered. The tables are not
intended as a complete list of all that should occur during the periodic
health examination. Rather, these recommendations encompass those
preventive services that have been examined by the Task Force and that
have been shown to have satisfactory evidence of clinical effectiveness,
based on the methodology discussed in the preceding chapter.

At the same time, the preventive interventions listed are not exhaus-
tive. The periodic health examination performed by most pediatricians,
for example, includes a number of maneuvers that were not examined by
the Task Force, such as screening for developmental disorders and antici-
patory guidance; the interested reader can refer to the recommendations
of other groups for further information on such topics.19–21 Similarly, Task
Force recommendations relating to preventive services during pregnancy
should not be interpreted as comprehensive guidelines for prenatal care.

Preventive services listed in each table are not necessarily recom-
mended at every periodic visit. For example, although sigmoidoscopy is
recommended for persons age 50 and over, it is not recommended annu-
ally even though periodic visits in this age group may occur once a year.
Where a specific periodicity has been proven effective (e.g., annual fecal
occult blood testing in persons 50 years of age and over), this information
is included in the footnotes for each table. The Task Force has not at-
tempted to design a periodicity schedule for health supervision visits be-
cause for many interventions, evidence of an optimal periodicity is lacking.
In addition, periodicity for certain interventions varies with patient char-
acteristics (age, gender, risk factors).
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Although the preventive services listed in Tables 1–5 can serve as the
basis for designing periodic checkups devoted entirely to health promo-
tion and disease prevention, they may also be performed during visits for
other reasons (e.g., illness visits, chronic disease checkups) when indi-
cated. Health maintenance needs to be considered at every visit. For pa-
tients with limited access to care, the illness visit may provide the only
realistic opportunity to discuss prevention. It is recognized that busy clini-
cians may not be able to perform all recommended preventive services
during a single clinical encounter. Indeed, it is not clear that such a group-
ing is either necessary or clinically effective. If a sparser, evidence-based
protocol is used, health maintenance can frequently be done during acute
visits. Patients suffering from an acute illness or injury, however, may not
be receptive to some preventive interventions. The clinician must there-
fore use discretion in selecting appropriate preventive services from these
tables and may wish to give special emphasis to those effective interven-
tions aimed at the leading causes of illness and disability in the age group.
Recommended preventive services that cannot be performed by the clini-
cian at the current visit should be scheduled for a later health visit.

Immunizations appearing in Tables 1–5 are those recommended on a
routine basis and do not apply to persons with special exposures to in-
fected individuals. The reader is referred to Chapter 67 for detailed guide-
lines on immunizations in such circumstances.

Tables 1–5 do not include interventions for which the Task Force
found insufficient evidence on which to base recommendations for or
against inclusion in the periodic health examination (i.e., “C” recommen-
dations). The Task Force recognizes that there may be other grounds on
which to base a recommendation for or against an intervention when sci-
entific evidence is not available, including patient preference, costs associ-
ated with the procedure, the likelihood of benefit or harms from the
procedure, and the burden of suffering from the condition. Consideration
of these other grounds can guide the clinician in making decisions about
the appropriate use of these interventions. The reader is referred to Chap-
ter ii for detailed discussion of the development of “C” recommendations.
For many important causes of morbidity and mortality, evidence of effec-
tive preventive interventions is lacking. There is a great need for well-con-
trolled, randomized studies with adequate sample sizes to evaluate the
effectiveness of preventive interventions for many conditions. Such topics
merit attention in the planning of future research agendas.

The draft update of this chapter was prepared for the U.S. Preventive Services Task
Force by Ann O’Malley, MD, MPH, and Carolyn DiGuiseppi, MD, MPH.
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SCREENING
Height and weight [Ch 21]
Blood pressure [Ch 3 ]
Vision screen (age 3–4 yr) [Ch 33 ]
Hemoglobinopathy screen (birth)1 [Ch 43 ]
Phenylalanine level (birth)2 [Ch 44]
T4 and/or TSH (birth)3 [Ch 45 ]

COUNSELING
Injury Prevention [Ch 57,58]
Child safety car seats (age <5 yr)
Lap-shoulder belts (age ≥5 yr)
Bicycle helmet, avoid bicycling near traffic
Smoke detector, flame retardant sleepwear
Hot water heater temperature <120–130°F
Window/stair guards, pool fence
Safe storage of drugs, toxic substances,

firearms, & matches
Syrup of ipecac, poison control phone number
CPR training for parents/caretakers

Diet and Exercise
Breast-feeding, iron-enriched formula and

foods (infants & toddlers) [Ch 22,56]

Limit fat & cholesterol, maintain caloric
balance, emphasize grains, fruits,
vegetables (age ≥2 yr) [Ch 56]

Regular physical activity* [Ch 55]

Substance Use [Ch 54]
Effects of passive smoking*
Anti-tobacco message*

Dental Health [Ch 61 ]
Regular visits to dental care provider*
Floss, brush with fluoride toothpaste daily*
Advice about baby bottle tooth decay*

IMMUNIZATIONS [Ch 65]
Diphtheria-tetanus-pertussis (DTP)4

Oral poliovirus (OPV)5
Measles-mumps-rubella (MMR)6

H. influenzae type b (Hib) conjugate7

Hepatitis B8

Varicella9

CHEMOPROPHYLAXIS
Ocular prophylaxis (birth) [Ch 27 ]

Table 1.  Birth to 10 Years

POPULATION

Preterm or low birth weight 
Infants of mothers at risk for HIV 
Low income; immigrants 
TB contacts
Native American/Alaska Native

Travelers to developing countries
Residents of long-term care facilities
Certain chronic medical conditions

Increased individual or community lead exposure
Inadequate water fluoridation
Family h/o skin cancer; nevi; fair skin, eyes, hair

POTENTIAL INTERVENTIONS 
(See detailed high-risk definitions) 

Hemoglobin/hematocrit (HR1)
HIV testing (HR2)
Hemoglobin/hematocrit (HR1); PPD (HR3)
PPD (HR3)
Hemoglobin/hematocrit (HR1); PPD (HR3); hepatitis A

vaccine (HR4); pneumococcal vaccine (HR5)
Hepatitis A vaccine (HR4)
PPD (HR3); hepatitis A vaccine (HR4); influenza vaccine

(HR6)
PPD (HR3); pneumococcal vaccine (HR5); influenza vac -

cine (HR6)
Blood lead level (HR7)
Daily fluoride supplement (HR8)
Avoid excess/midday sun, use protective clothing* (HR9)

Interventions for High-Risk Populations

Interventions Considered 
and Recommended for the
Periodic Health Examination

Leading Causes of Death
Conditions originating in perinatal period
Congenital anomalies
Sudden infant death syndrome (SIDS)
Unintentional injuries (non-motor vehicle)
Motor vehicle injuries

Interventions for the General Population

1Whether screening should be universal or targeted to high-risk groups will depend on the proportion of high-risk individuals in the screening area,

and other considerations (see Ch. 43). 2If done during first 24 hr of life, repeat by age 2 wk. 3Optimally between day 2 and 6, but in all cases be-

fore newborn nursery discharge. 42, 4, 6, and 12–18 mo; once between ages 4–6 yr (DTaP may be used at 15 mo and older). 52, 4, 6–18 mo; once

between ages 4–6 yr. 612–15 mo and 4–6 yr. 72, 4, 6 and 12–15 mo; no dose needed at 6 mo if PRP-OMP vaccine is used for first 2 doses. 8Birth,

1 mo, 6 mo; or, 0–2 mo, 1–2 mo later, and 6–18 mo. If not done in infancy: current visit, and 1 and 6 mo later. 912–18 mo; or older child without hx

of chickenpox or previous immunization. Include information on risk in adulthood, duration of immunity, and potential need for booster doses. 

*The ability of clinician counseling to influence this behavior is unproven.
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HR1 = Infants age 6–12 mo who are: living in poverty, black, Native American or Alaska Na-
tive, immigrants from developing countries, preterm or low birth weight infants, or infants
whose principal dietary intake is unfortified cow’s milk (see Ch. 22).

HR2 = Infants born to high-risk mothers whose HIV status is unknown. Women at high risk
include: past or present injection drug use; persons who exchange sex for money or drugs,
and their sex partners; injection drug-using, bisexual, or HIV-positive sex partners currently
or in past; persons seeking treatment for STDs; blood transfusion during 1978–1985 (see Ch.
28).

HR3 = Persons infected with HIV, close contacts of persons with known or suspected TB, per-
sons with medical risk factors associated with TB, immigrants from countries with high TB
prevalence, medically underserved low-income populations (including homeless), residents
of long-term care facilities (see Ch. 25). See Ch. 25 for indications for BCG vaccine.

HR4 = Persons ≥2 yr living in or traveling to areas where the disease is endemic and where
periodic outbreaks occur (e.g., countries with high or intermediate endemicity; certain
Alaska Native, Pacific Island, Native American, and religious communities). Consider for in-
stitutionalized children aged ≥2 yr. Clinicians should also consider local epidemiology (see
Ch. 65–67).

HR5 = Immunocompetent persons ≥2 yr with certain medical conditions, including chronic car-
diac or pulmonary disease, diabetes mellitus, and anatomic asplenia. Immunocompetent per-
sons ≥2 yr living in high-risk environments or social settings (e.g., certain Native American and
Alaska Native populations) (see Ch. 66).

HR6 = Annual vaccination of children ≥6 mo who are residents of chronic care facilities or
who have chronic cardiopulmonary disorders, metabolic diseases (including diabetes melli-
tus), hemoglobinopathies, immunosuppression, or renal dysfunction (see Ch. 66). See Ch.
66 for indications for amantadine/rimantadine prophylaxis.

HR7 = Children about age 12 mo who: 1) live in communities in which the prevalence of lead
levels requiring individual intervention, including residential lead hazard control or chela-
tion, is high or undefined; 2) live in or frequently visit a home built before 1950 with dilapi-
dated paint or with recent or ongoing renovation or remodeling; 3) have close contact with
a person who has an elevated lead level; 4) live near lead industry or heavy traffic; 5) live with
someone whose job or hobby involves lead exposure; 6) use lead-based pottery; or 7) take
traditional ethnic remedies that contain lead (see Ch. 23).

HR8 = Children living in areas with inadequate water fluoridation (<0.6 ppm) (see Ch. 61).

HR9 = Persons with a family history of skin cancer, a large number of moles, atypical moles,
poor tanning ability, or light skin, hair, and eye color (see Ch. 12).
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SCREENING
Height & weight [Ch 21]
Blood pressure1 [Ch 3 ] 
Papanicolaou (Pap) test2 (females) [Ch 9]
Chlamydia screen3 (females <20 yr) [Ch 29]
Rubella serology or vaccination hx4

(females >12 yr) [Ch 32 ]
Assess for problem drinking [Ch 52 ]

COUNSELING
Injury Prevention [Ch 57,58 ]
Lap/shoulder belts
Bicycle/motorcycle/ATV helmets*

Smoke detector*
Safe storage/removal of firearms* [Ch

50,59 ]
Substance Use
Avoid tobacco use [Ch 54 ]
Avoid underage drinking & illicit drug use* 

[Ch 52,53 ]
Avoid alcohol/drug use while driving,

swimming, boating,etc.* [Ch 57,58 ]

Sexual Behavior [Ch 62,63 ]
STD prevention: abstinence;* avoid high-

risk behavior;* condoms/female barrier
with spermicide*

Unintended pregnancy: contraception
Diet and Exercise
Limit fat & cholesterol; maintain caloric

balance; emphasize grains, fruits,
vegetables [Ch 56]

Adequate calcium intake (females) [Ch 56]
Regular physical activity* [Ch 55 ]

Dental Health [Ch 61]
Regular visits to dental care provider*
Floss, brush with fluoride toothpaste daily*

IMMUNIZATIONS [Ch 65,66 ]
Tetanus-diphtheria (Td) boosters (11–16 yr) 
Hepatitis B5

MMR (11–12 yr)6

Varicella (11–12 yr)7
Rubella4 (females >12 yr) [Ch 32 ]

CHEMOPROPHYLAXIS
Multivitamin with folic acid (females

planning/capable of pregnancy) [Ch 42]

POPULATION

High-risk sexual behavior

Injection or street drug use 

TB contacts; immigrants; low income
Native Americans/Alaska Natives 

Travelers to developing countries
Certain chronic medical conditions

Settings where adolescents and young adults congregate
Susceptible to varicella, measles, mumps
Blood transfusion between 1978–1985
Institutionalized persons; health care/lab workers

Family h/o skin cancer; nevi; fair skin, eyes, hair
Prior pregnancy with neural tube defect
Inadequate water fluoridation

POTENTIAL INTERVENTIONS 
(See detailed high-risk definitions)

RPR/VDRL (HR1); screen for gonorrhea (female) (HR2),
HIV (HR3), chlamydia (female) (HR4); hepatitis A
vaccine (HR5)

RPR/VDRL (HR1); HIV screen (HR3); hepatitis A vaccine
(HR5); PPD (HR6); advice to reduce infection risk (HR7)  

PPD (HR6)
Hepatitis A vaccine (HR5); PPD (HR6); pneumococcal

vaccine (HR8)
Hepatitis A vaccine (HR5)
PPD (HR6); pneumococcal vaccine (HR8); influenza vac -

cine (HR9)
Second MMR (HR10)
Varicella vaccine (HR11); MMR (HR12)
HIV screen (HR3)
Hepatitis A vaccine (HR5); PPD (HR6); influenza vaccine

(HR9)
Avoid excess/midday sun, use protective clothing* (HR13)
Folic acid 4.0 mg (HR14)
Daily fluoride supplement (HR15)

1Periodic BP for persons aged ≥21 yr. 2If sexually active at present or in the past: q ≤ 3 yr. If sexual history is unreliable, begin Pap tests at age 18

y r . 3If sexually active. 4Serologic testing, documented vaccination history, and routine vaccination against rubella (preferably with MMR) are equally

acceptable alternatives. 5If not previously immunized: current visit, 1 and 6 mo later. 6If no previous second dose of MMR. 7If susceptible to chick-

enpox. 

*The ability of clinician counseling to influence this behavior is unproven.

Table 2.  Ages 11–24 Years

Interventions Considered 
and Recommended for the 
Periodic Health Examination

Leading Causes of Death
Motor vehicle/other unintentional injuries 
Homicide
Suicide
Malignant neoplasms
Heart diseases

Interventions for High-Risk Populations

Interventions for the General Population



HR1 = Persons who exchange sex for money or drugs, and their sex partners; persons with
other STDs (including HIV); and sexual contacts of persons with active syphilis. Clinicians
should also consider local epidemiology (see Ch. 26).

HR2 = Females who have: two or more sex partners in the last year; a sex partner with multi-
ple sexual contacts; exchanged sex for money or drugs; or a history of repeated episodes of
gonorrhea. Clinicians should also consider local epidemiology (see Ch. 27).

HR3 = Males who had sex with males after 1975; past or present injection drug use; persons
who exchange sex for money or drugs, and their sex partners; injection drug-using, bisexual,
or HIV-positive sex partner currently or in the past; blood transfusion during 1978–1985; per-
sons seeking treatment for STDs. Clinicians should also consider local epidemiology (see Ch.
28).

HR4 = Sexually active females with multiple risk factors including: history of prior STD; new
or multiple sex partners; age under 25; nonuse or inconsistent use of barrier contraceptives;
cervical ectopy. Clinicians should consider local epidemiology of the disease in identifying
other high-risk groups (see Ch. 29).

HR5 = Persons living in, traveling to, or working in areas where the disease is endemic and
where periodic outbreaks occur (e.g., countries with high or intermediate endemicity; cer-
tain Alaska Native, Pacific Island, Native American, and religious communities); men who
have sex with men; injection or street drug users. Vaccine may be considered for institution-
alized persons and workers in these institutions, military personnel, and day-care, hospital,
and laboratory workers. Clinicians should also consider local epidemiology (see Ch. 66, 67).

HR6 = HIV positive, close contacts of persons with known or suspected TB, health care work-
ers, persons with medical risk factors associated with TB, immigrants from countries with
high TB prevalence, medically underserved low-income populations (including homeless),
alcoholics, injection drug users, and residents of long-term care facilities (see Ch. 25). See
Ch. 25 for indications for BCG vaccine.

HR7 = Persons who continue to inject drugs (see Ch. 53).

HR8 = Immunocompetent persons with certain medical conditions, including chronic cardiac
or pulmonary disease, diabetes mellitus, and anatomic asplenia. Immunocompetent persons
who live in high-risk environments or social settings (e.g., certain Native American and Alaska
Native populations) (see Ch. 66).

HR9 = Annual vaccination of: residents of chronic care facilities; persons with chronic car-
diopulmonary disorders, metabolic diseases (including diabetes mellitus), hemoglo-
binopathies, immunosuppression, or renal dysfunction; and health care providers for
high-risk patients (see Ch. 66). See Ch. 66 for indications for amantadine/rimantadine pro-
phylaxis.

HR10 = Adolescents and young adults in settings where such individuals congregate (e.g.,
high schools and colleges), if they have not previously received a second dose (see Ch. 65,
66).

HR11 = Healthy persons aged ≥13 yr without a history of chickenpox or previous immuniza-
t i o n . Consider serologic testing for presumed susceptible persons aged ≥13 yr (see Ch. 65, 66).

HR12 = Persons born after 1956 who lack evidence of immunity to measles or mumps (e.g.,
documented receipt of live vaccine on or after the first birthday, laboratory evidence of im-
munity, or a history of physician-diagnosed measles or mumps) (see Ch. 65, 66).

HR13 = Persons with a family or personal history of skin cancer, a large number of moles,
atypical moles, poor tanning ability, or light skin, hair, and eye color (see Ch. 12).

HR14 = Women with prior pregnancy affected by neural tube defect who are planning preg-
nancy (see Ch. 42).

HR15 = Persons aged <17 yr living in areas with inadequate water fluoridation (<0.6 ppm)
(see Ch. 61).
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1Women who are or have been sexually active and who have a cervix: q ≤ 3 yr. 2Annually. 3Mammogram q1–2 yr, or mammogram q1–2 yr with

annual clinical breast examination. 4Serologic testing, documented vaccination history, and routine vaccination (preferably with MMR) are equally

acceptable alternatives.

*The ability of clinician counseling to influence this behavior is unproven.

Interventions Considered 
and Recommended for the 
Periodic Health Examination

Leading Causes of Death
Malignant neoplasms  
Heart diseases
Motor vehicle and other unintentional injuries 
Human immunodeficiency virus (HIV) infection
Suicide and homicide

Table 3.  Ages 25–64 Years

Interventions for the General Population

SCREENING
Blood pressure [Ch 3 ]
Height and weight [Ch 21 ]
Total blood cholesterol (men ages 35–65,

women ages 45–65) [Ch 2 ]
Papanicolaou (Pap) test (women)1 [Ch 9 ]
Fecal occult blood test2 and/or

sigmoidoscopy (≥50 yr) [Ch 8 ]
Mammogram ± clinical breast exam3

(women 50–69 yr) [Ch 7 ]
Assess for problem drinking [Ch 52 ]
Rubella serology or vaccination hx4 (women

of childbearing age) [Ch 32 ]

COUNSELING
Substance Use
Tobacco cessation [Ch 54 ]
Avoid alcohol/drug use while driving,

swimming, boating, etc.* [Ch 57,58 ]

Diet and Exercise
Limit fat & cholesterol; maintain caloric

balance; emphasize grains, fruits,
vegetables [Ch 56 ]

Adequate calcium intake (women) [Ch 56 ]

Regular physical activity* [Ch 55 ]
Injury Prevention [Ch 57,58 ]
Lap/shoulder belts
Motorcycle/bicycle/ATV helmets*
Smoke detector*
Safe storage/removal of firearms* [Ch 50,59]
Sexual Behavior [Ch 62,63]
STD prevention: avoid high-risk behavior;*

condoms/female barrier with spermicide*
Unintended pregnancy: contraception 
Dental Health [Ch 61]
Regular visits to dental care provider*
Floss, brush with fluoride toothpaste daily*

IMMUNIZATIONS [Ch 32,66]
Tetanus-diphtheria (Td) boosters
Rubella4 (women of childbearing age) 

CHEMOPROPHYLAXIS
Multivitamin with folic acid (women planning

or capable of pregnancy) [Ch 42 ]
Discuss hormone prophylaxis (peri- and

postmenopausal women) [Ch 68 ]

POPULATION

High-risk sexual behavior

Injection or street drug use

Low income; TB contacts; immigrants; alcoholics
Native Americans/Alaska Natives

Travelers to developing countries
Certain chronic medical conditions

Blood product recipients
Susceptible to measles, mumps, or varicella
Institutionalized persons

Health care/lab workers

Family h/o skin cancer; fair skin, eyes, hair
Previous pregnancy with neural tube defect

Interventions for High-Risk Populations

POTENTIAL INTERVENTIONS 
(See detailed high-risk definitions)

RPR/VDRL (HR1); screen for gonorrhea (female) (HR2), HIV
(HR3), chlamydia (female) (HR4); hepatitis B vaccine (HR5);
hepatitis A vaccine (HR6)

RPR/VDRL (HR1); HIV screen (HR3); hepatitis B vaccine (HR5); 
hepatitis A vaccine (HR6); PPD (HR7); advice to reduce infec-
tion risk (HR8)

PPD (HR7)
Hepatitis A vaccine (HR6); PPD (HR7); pneumococcal vaccine

(HR9)
Hepatitis B vaccine (HR5); hepatitis A vaccine (HR6)
PPD (HR7); pneumococcal vaccine (HR9); influenza vaccine

(HR10)
HIV screen (HR3); hepatitis B vaccine (HR5)
MMR (HR11); varicella vaccine (HR12)
Hepatitis A vaccine (HR6); PPD (HR7); pneumococcal vaccine

(HR9); influenza vaccine (HR10)
Hepatitis B vaccine (HR5); hepatitis A vaccine (HR6); PPD (HR7); 

influenza vaccine (HR10)
Avoid excess/midday sun, use protective clothing* (HR13)
Folic acid 4.0 mg (HR14)



HR1 = Persons who exchange sex for money or drugs, and their sex partners; persons with
other STDs (including HIV); and sexual contacts of persons with active syphilis. Clinicians
should also consider local epidemiology (see Ch. 26).

HR2 = Women who exchange sex for money or drugs, or who have had repeated episodes of
gonorrhea. Clinicians should also consider local epidemiology (see Ch. 27).

HR3 = Men who had sex with men after 1975; past or present injection drug use; persons who
exchange sex for money or drugs, and their sex partners; injection drug-using, bisexual, or
HIV-positive sex partner currently or in the past; blood transfusion during 1978–1985; per-
sons seeking treatment for STDs. Clinicians should also consider local epidemiology (see Ch.
28).

HR4 = Sexually active women with multiple risk factors including: history of STD; new or mul-
tiple sex partners; nonuse or inconsistent use of barrier contraceptives; cervical ectopy. C l i n i-
cians should also consider local epidemiology (see Ch. 29).

HR5 = Blood product recipients (including hemodialysis patients), persons with frequent oc-
cupational exposure to blood or blood products, men who have sex with men, injection drug
users and their sex partners, persons with multiple recent sex partners, persons with other
STDs (including HIV), travelers to countries with endemic hepatitis B (see Ch. 66).

HR6 = Persons living in, traveling to, or working in areas where the disease is endemic and
where periodic outbreaks occur (e.g., countries with high or intermediate endemicity; cer-
tain Alaska Native, Pacific Island, Native American, and religious communities); men who
have sex with men; injection or street drug users. Consider for institutionalized persons and
workers in these institutions, military personnel, and day-care, hospital, and laboratory work-
ers. Clinicians should also consider local epidemiology (see Ch. 66, 67).

HR7 = HIV positive, close contacts of persons with known or suspected TB, health care work-
ers, persons with medical risk factors associated with TB, immigrants from countries with
high TB prevalence, medically underserved low-income populations (including homeless),
alcoholics, injection drug users, and residents of long-term care facilities (see Ch. 25). See
Ch. 25 for indications for BCG vaccine.

HR8 = Persons who continue to inject drugs (see Ch. 53).

HR9 = Immunocompetent institutionalized persons aged ≥50 yr and immunocompetent per-
sons with certain medical conditions, including chronic cardiac or pulmonary disease, diabetes
mellitus, and anatomic asplenia. Immunocompetent persons who live in high-risk environ-
ments or social settings (e.g., certain Native American and Alaska Native populations) (see
Ch. 66).

HR10 = Annual vaccination of residents of chronic care facilities; persons with chronic car-
diopulmonary disorders, metabolic diseases (including diabetes mellitus), hemoglo-
binopathies, immunosuppression, or renal dysfunction; and health care providers for
high-risk patients (Ch. 66). See Ch. 66 for indications for amantadine/rimantadine prophy-
laxis.

HR11 = Persons born after 1956 who lack evidence of immunity to measles or mumps (e.g.,
documented receipt of live vaccine on or after the first birthday, laboratory evidence of im-
munity, or a history of physician-diagnosed measles or mumps) (see Ch. 66).

HR12 = Healthy adults without a history of chickenpox or previous immunization. Consider
serologic testing for presumed susceptible adults (see Ch. 65, 66).

HR13 = Persons with a family or personal history of skin cancer, a large number of moles,
atypical moles, poor tanning ability, or light skin, hair, and eye color (see Ch. 12).

HR14 = Women with previous pregnancy affected by neural tube defect who are planning
pregnancy (see Ch. 42).
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Interventions Considered
and Recommended for the 
Periodic Health Examination

Leading Causes of Death
Heart diseases
Malignant neoplasms (lung, colorectal, breast) 
Cerebrovascular disease
Chronic obstructive pulmonary disease
Pneumonia and influenza

Table 4.  Age 65 and Older

SCREENING
Blood pressure [Ch 3 ]
Height and weight [Ch 21]
Fecal occult blood test1 and/or

sigmoidoscopy [Ch 8 ]
Mammogram ± clinical breast exam2

(women ≤69 yr) [Ch 7 ]
Papanicolaou (Pap) test (women)3 [Ch 9 ]
Vision screening [Ch 33 ]
Assess for hearing impairment [Ch 35 ]
Assess for problem drinking [Ch 52 ]

COUNSELING

Substance Use
Tobacco cessation [Ch 54]
Avoid alcohol/drug use while driving,

swimming, boating, etc.* [Ch 57,58 ]

Diet and Exercise
Limit fat & cholesterol; maintain caloric

balance; emphasize grains, fruits,
vegetables [Ch 56]

Adequate calcium intake (women) [Ch 56]
Regular physical activity* [Ch 55,58 ]

Injury Prevention [Ch 57,58 ]
Lap/shoulder belts 
Motorcycle and bicycle helmets*
Fall prevention*
Safe storage/removal of firearms* [Ch 50,59]
Smoke detector*
Set hot water heater to <120–130°F*
CPR training for household members

Dental Health [Ch 61]
Regular visits to dental care provider*
Floss, brush with fluoride toothpaste daily*

Sexual Behavior
STD prevention: avoid high-risk sexual

behavior;* use condoms* [Ch 62 ]

IMMUNIZATIONS [Ch 66 ]
Pneumococcal vaccine
Influenza1

Tetanus-diphtheria (Td) boosters

CHEMOPROPHYLAXIS
Discuss hormone prophylaxis (women) 

[Ch 68 ]

Interventions for the General Population

Interventions for High-Risk Populations

POPULATION 

Institutionalized persons 

Chronic medical conditions; TB contacts; 
low income; immigrants; alcoholics

Persons ≥75 yr; or  ≥70 yr with risk factors for falls
Cardiovascular disease risk factors 
Family h/o skin cancer; nevi; fair skin, eyes, hair
Native Americans/Alaska Natives
Travelers to developing countries
Blood product recipients
High-risk sexual behavior

Injection or street drug use 

Health care/lab workers 

Persons susceptible to varicella 

POTENTIAL INTERVENTIONS
(See detailed high-risk definitions)

PPD (HR1); hepatitis A vaccine (HR2);
amantadine/rimantadine (HR4) 

PPD (HR1) 

Fall prevention intervention (HR5)
Consider cholesterol screening (HR6)
Avoid excess/midday sun, use protective clothing* (HR7)
PPD (HR1); hepatitis A vaccine (HR2)
Hepatitis A vaccine (HR2); hepatitis B vaccine (HR8) 
HIV screen (HR3); hepatitis B vaccine (HR8) 
Hepatitis A vaccine (HR2); HIV screen (HR3); hepatitis B

vaccine (HR8); RPR/VDRL (HR9)  
PPD (HR1); hepatitis A vaccine (HR2); HIV screen (HR3);

hepatitis B vaccine (HR8); RPR/VDRL (HR9); advice to
reduce infection risk (HR10)

PPD (HR1); hepatitis A vaccine (HR2);
amantadine/rimantadine (HR4); hepatitis B vaccine
(HR8)

Varicella vaccine (HR11)

1Annually. 2Mammogram q1–2 yr, or mammogram q1–2 yr with annual clinical breast exam. 3All women who are or have been sexually active and

who have a cervix: q≤3 yr. Consider discontinuation of testing after age 65 yr if previous regular screening with consistently normal results. 

*The ability of clinician counseling to influence this behavior is unproven.
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HR1 = HIV positive, close contacts of persons with known or suspected TB, health care workers,
persons with medical risk factors associated with TB, immigrants from countries with high TB
prevalence, medically underserved low-income populations (including homeless), alcoholics,
injection drug users, and residents of long-term care facilities (see Ch. 25). See Ch. 25 for
indications for BCG vaccine.

HR2 = Persons living in, traveling to, or working in areas where the disease is endemic and
where periodic outbreaks occur (e.g., countries with high or intermediate endemicity; certain
Alaska Native, Pacific Island, Native American, and religious communities); men who have sex
with men; injection or street drug users. Consider for institutionalized persons and workers in
these institutions, and day-care, hospital, and laboratory workers. Clinicians should also
consider local epidemiology (see Ch. 66, 67).

HR3 = Men who had sex with men after 1975; past or present injection drug use; persons who
exchange sex for money or drugs, and their sex partners; injection drug-using, bisexual, or
HIV-positive sex partner currently or in the past; blood transfusion during 1978–1985; persons
seeking treatment for STDs. Clinicians should also consider local epidemiology (see Ch. 28).

HR4 = Consider for persons who have not received influenza vaccine or are vaccinated late;
when the vaccine may be ineffective due to major antigenic changes in the virus; for
unvaccinated persons who provide home care for high-risk persons; to supplement protection
provided by vaccine in persons who are expected to have a poor antibody response; and for
high-risk persons in whom the vaccine is contraindicated (see Ch. 66).

HR5 = Persons aged 75 years and older; or aged 70–74 with one or more additional risk factors
including: use of certain psychoactive and cardiac medications (e.g., benzodiazepines,
antihypertensives); use of ≥4 prescription medications; impaired cognition, strength, balance,
or gait. Intensive individualized home-based multifactorial fall prevention intervention is
recommended in settings where adequate resources are available to deliver such services (see
Ch. 58).

HR6 = Although evidence is insufficient to recommend routine screening in elderly persons,
clinicians should consider cholesterol screening on a case-by-case basis for persons ages 65–75
with additional risk factors (e.g., smoking, diabetes, or hypertension) (see Ch. 2).

HR7 = Persons with a family or personal history of skin cancer, a large number of moles, atypical
moles, poor tanning ability, or light skin, hair, and eye color (see Ch. 12).

HR8 = Blood product recipients (including hemodialysis patients), persons with frequent
occupational exposure to blood or blood products, men who have sex with men, injection drug
users and their sex partners, persons with multiple recent sex partners, persons with other
STDs (including HIV), travelers to countries with endemic hepatitis B (see Ch. 66).

HR9 = Persons who exchange sex for money or drugs and their sex partners; persons with
other STDs (including HIV); and sexual contacts of persons with active syphilis. Clinicians
should also consider local epidemiology (see Ch. 26).

HR10 = Persons who continue to inject drugs (see Ch. 53).

HR11 = Healthy adults without a history of chickenpox or previous immunization. Consider
serologic testing for presumed susceptible adults (see Ch. 65, 66).
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Interventions for High-Risk Populations

Interventions Considered and Recommended for the Periodic Health Examination

Table 5.  Pregnant Women**

SCREENING

First visit
Blood pressure [Ch 3,37 ]
Hemoglobin/hematocrit [Ch 22]
Hepatitis B surface antigen (HBsAg) 

[Ch 24 ]
RPR/VDRL [Ch 26 ]
Chlamydia screen (<25 yr) [Ch 29 ]
Rubella serology or vaccination history 

[Ch 32 ]
D(Rh) typing, antibody screen [Ch 38 ]
Offer CVS (<13 wk)1 or amniocentesis

(15–18 wk)1 (age ≥35 yr) [Ch 41]
Offer hemoglobinopathy screening [Ch 43 ]
Assess for problem or risk drinking [Ch 52 ]
Offer HIV screening2 [Ch 28]

Follow-up visits
Blood pressure [Ch 3,37 ]
Urine culture (12–16 wk) [Ch 31]
Offer amniocentesis (15–18 wk)1 (age ≥35

yr) [Ch 41]

Offer multiple marker testing1 (15–18 wk)
[Ch 41]

Offer serum α-fetoprotein1 (16–18 wk) 
[Ch 42 ]

COUNSELING
Tobacco cessation; effects of passive

smoking [Ch 54 ]
Alcohol/other drug use [Ch 52,53 ]
Nutrition, including adequate calcium intake 

[Ch 56 ]
Encourage breastfeeding [Ch 22,56 ]
Lap/shoulder belts [Ch 57 ]
Infant safety car seats [Ch 57 ]
STD prevention: avoid high-risk sexual

behavior;* use condoms* [Ch 62]

CHEMOPROPHYLAXIS
Multivitamin with folic acid3 [Ch 42]

Interventions for the General Population

POPULATION 

High-risk sexual behavior

Blood transfusion 1978–1985
Injection drug use

Unsensitized D-negative women 
Risk factors for Down syndrome 

Prior pregnancy with neural tube defect

POTENTIAL INTERVENTIONS 
(See detailed high-risk definitions)

Screen for chlamydia (1st visit) (HR1), gonorrhea (1st visit)
(HR2), HIV (1st visit) (HR3); HBsAg (3rd trimester)
(HR4); RPR/VDRL (3rd trimester) (HR5)

HIV screen (1st visit) (HR3)
HIV screen (HR3); HBsAg (3rd trimester) (HR4); advice to

reduce infection risk (HR6)
D(Rh) antibody testing (24–28 wk) (HR7)
Offer CVS1 (1st trimester), amniocentesis1 (15–18 wk)

(HR8)
Folic acid 4.0 mg,3 offer amniocentesis1 (15–18 wk) (HR9)

1Women with access to counseling and follow-up services, reliable standardized laboratories, skilled high-resolution ultrasound, and, for those

receiving serum marker testing, amniocentesis capabilities. 2Universal screening is recommended for areas (states, counties, or cities) with an

increased prevalence of HIV infection among pregnant women. In low-prevalence areas, the choice between universal and targeted screening may

depend on other considerations (see Ch. 28). 3Beginning at least 1 mo before conception and continuing through the first trimester.

*The ability of clinician counseling to influence this behavior is unproven.

**See Tables 2 and 3 for other preventive services recommended for women of childbearing age.



HR1 = Women with history of STD or new or multiple sex partners. Clinicians should also
consider local epidemiology. Chlamydia screen should be repeated in 3rd trimester if at
continued risk (see Ch. 29).

HR2 = Women under age 25 with two or more sex partners in the last year, or whose sex partner
has multiple sexual contacts; women who exchange sex for money or drugs; and women with
a history of repeated episodes of gonorrhea. Clinicians should also consider local
epidemiology. Gonorrhea screen should be repeated in the 3rd trimester if at continued risk
(see Ch. 27).

HR3 = In areas where universal screening is not performed due to low prevalence of HIV
infection, pregnant women with the following individual risk factors should be screened: past
or present injection drug use; women who exchange sex for money or drugs; injection drug-
using, bisexual, or HIV-positive sex partner currently or in the past; blood transfusion during
1978–1985; persons seeking treatment for STDs (see Ch. 28).

HR4 = Women who are initially HBsAg-negative who are at high risk due to injection drug use,
suspected exposure to hepatitis B during pregnancy, multiple sex partners (see Ch. 24).

HR5 = Women who exchange sex for money or drugs, women with other STDs (including
HIV), and sexual contacts of persons with active syphilis. Clinicians should also consider local
epidemiology (see Ch. 26).

HR6 = Women who continue to inject drugs (see Ch. 53).

HR7 = Unsensitized D-negative women (see Ch. 38).

HR8 = Prior pregnancy affected by Down syndrome, advanced maternal age (≥35 yr), known
carriage of chromosome rearrangement (see Ch. 41).

HR9 = Women with previous pregnancy affected by neural tube defect (see Ch. 42).
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Table 6.
Conditions for Which Clinicians Should Remain Alert

Condition Population Chapter

Symptoms of peripheral Older persons, smokers, diabetic 5
arterial disease persons 

Skin lesions with General population, particularly 12
malignant features those with established risk factors 

Symptoms and signs of oral Persons who use tobacco, older 16
cancer and premalignancy persons who drink alcohol regularly

Subtle or nonspecific Older persons, postpartum 20
symptoms and signs of women, persons with Down
thyroid dysfunction syndrome

Signs of ocular misalignment Infants and children 33

Symptoms and signs of Infants and young children (<3 yr) 35
hearing impairment

Large spinal curvatures Adolescents 47

Changes in functional Older persons 48
performance

Depressive symptoms Adolescents, young adults, 49
persons at increased risk for 
depression 

Evidence of suicidal ideation Persons with established risk 50
factors for suicide 

Various presentations of family General population 51
violence

Symptoms and signs of drug General population 53
abuse

Obvious signs of untreated General population 61
tooth decay or mottling, 
inflamed or cyanotic gingiva, 
loose teeth, and severe halitosis

Evidence of early childhood Children 61
caries, mismatching of upper 
and lower dental arches, dental 
crowding or malalignment, 
premature loss of primary 
posterior teeth (baby molars) 
and obvious mouth breathing 
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iv. Patient Education and 
Counseling for Prevention

Today’s major health care problems are increasingly the result of chronic
and acute conditions related to individual behavior.1 A significant propor-
tion of coronary disease and cancer can be attributed to use of tobacco or
unhealthy diets, and the majority of sexually transmitted diseases and in-
juries are related to patient behavior. While mortality from some of these
conditions is decreasing, morbidity from most chronic diseases continues
to increase.2,3 For these conditions, prevention at all levels—primary (pre-
venting disease), secondary (early diagnosis), and tertiary (preventing or
slowing deterioration)—requires active participation by the patient with
guidance and support from the clinician. The patient must take responsi-
bility for carrying out the day-to-day preventive behaviors, accurately re-
porting progress to the clinician, and discussing health-related problems.
Effective patient participation requires education, motivation, and coun-
seling. While busy clinicians cannot fill all the educational needs, they can
be pivotal in starting and guiding the process.

Effectiveness of Clinical Counseling

Published evidence regarding counseling’s effectiveness in changing spe-
cific patient behaviors is reviewed in detail in Chapters 54 through 64. For a
number of important health-related behaviors (e.g., smoking, problem
drinking) there is good evidence from high-quality studies that clinicians
can change patient behavior through simple counseling interventions in the
primary care setting.4 – 7 For many other behaviors, the effectiveness of clini-
cian counseling has been demonstrated only over the short term8 or in spe-
cialized settings involving relatively intensive counseling.9 – 1 4 In many cases,
the effects of counseling on specific behaviors have never been examined in
appropriately designed studies. Small changes in behavior may be difficult
to prove in prospective studies, yet they could have important health bene-
fits if applied to large populations at risk. Given the safety and generally low
cost of advising patients about health-related behaviors, the U.S. Preventive
Services Task Force (USPSTF) recommends routinely addressing some
health behaviors even when the long-term effectiveness of such counseling
has not yet been definitively proven. In their updated recommendations,
however, the USPSTF explicitly distinguishes between recommendations



based on good evidence of the effectiveness of counseling per se (e.g., smok-
ing cessation) and recommendations made primarily on the basis of the
strong link between behavior and disease (e.g., sexually transmitted disease
prevention). The USPSTF recognizes that determining the effectiveness of
counseling interventions, especially ones that are feasible in the primary
care setting, is a research priority. Studies that have demonstrated benefits
from brief counseling (e.g., for smoking cessation) help identify critical
components of clinician counseling that may apply to other target condi-
tions. This chapter will discuss the objectives of patient education and coun-
seling and provide strategies that can be used in day-to-day practice, offering
some examples of how these strategies can be applied.

Objectives of Patient Education and Counseling for Prevention

There are two major objectives of patient education and counseling re-
lated to primary prevention: changing health behaviors and improving
health status. In addition to the studies cited above, a number of other
studies of patient education have demonstrated successful health behavior
change in areas such as weight control,15,16 exercise,17–19 and contracep-
tive use.20 No area of behavior change has been studied more thoroughly
than compliance with medication and with other preventive or therapeu-
tic regimens.21–24 Several general points have emerged from these and
other studies of effective counseling to change behavior, which can be in-
corporated into strategies for effective patient counseling (see below).

A large range of health status changes can be achieved from well-im-
plemented patient education efforts.25 Various programs have been re-
ported to: lower blood pressure;2 3 , 2 6 reduce mortality from
hypertension,27 melanoma,28 hematologic malignancies,29 and breast can-
cer;30 reduce pain and disability from arthritis;31–34 reduce the incidence
of low birth weight babies;35,36 and maintain better blood glucose levels in
diabetics.37,38 While many of these changes in health status are mediated
by changes in health behaviors and better compliance with therapeutic
regimens, it seems that some clinical benefits occur independent of these
factors.39 A growing body of evidence suggests that when people have con-
fidence that they can affect their health, they are more likely to do so than
those without such confidence.40 This confidence has been termed “per-
ceived self-efficacy.”41 Self-efficacy can be enhanced through skills mastery,
modeling, reinterpreting the meaning of symptoms, and persuasion. Effi-
cacy-enhancing strategies for use in clinical practice are included in the
suggestions for patient education described below.

Patient Education/Counseling Strategies

An underlying principle of patient education and counseling is that knowl-
edge is necessary but not sufficient to change health behaviors. If knowl-
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edge alone could accomplish changes in health behavior, there would be
many fewer smokers and more exercisers. Patient education involves more
than simply telling people what to do or giving them an instructional pam-
phlet.

Few studies compare the efficacy of different types of counseling. The
following recommendations have been chosen because they each have
been found to be useful in changing certain health behaviors. Most of the
suggested strategies can be incorporated into the practice setting without
changing existing practice patterns. Many can be implemented in brief pe-
riods of time during routine health visits.

1. Frame the teaching to match the patient’s perceptions.When coun-
seling patients, the clinician should consider and incorporate, where pos-
sible, the beliefs and concerns of the patient. Research suggests that
people have only a few important beliefs about any one subject.42 To per-
suade patients to change their behavior, it is first necessary to identify their
beliefs relevant to the behavior and to provide information based on this
foundation.43 The clinician can elicit important beliefs by asking such
questions as “When you think of heart disease, what do you think of?” and
“What gets in the way of your eating a low-fat diet?” Once the patient’s con-
cerns and understanding of the issues are apparent, teaching can then be
focused appropriately. In considering a patient’s belief system, the
provider is challenged to facilitate the bridging of cross-cultural gaps as
well. Culturally sensitive education and counseling requires that clinicians
assess their own cultural beliefs and be aware of local ethnic, regional, and
religious beliefs and practices.44 Such knowledge aids the development of
culturally specific health teaching. A fixed message will not be effective for
all patients. By fitting teaching and recommendations to patients’ percep-
tions of their own health and ability to change, clinicians can enhance self-
efficacy, which has been shown to improve health behaviors and health
status.41 If a patient with morbid obesity complains that he or she is not
able to exercise, the clinician might reframe the patient’s conception of
what is meant by “exercise.” One might initiate a very gentle and brief 
exercise program, such as 1 minute of physical activity each hour.

2. Fully inform patients of the purposes and expected effects of inter -
ventions and when to expect these effects. Telling the patient when to ex-
pect to see beneficial effects from the intervention may avoid
discouragement when immediate benefits are not forthcoming. When
rheumatologists told patients about the purposes of their medications,
79% of them were compliant 4 months later, compared with only 33%
compliance for those patients who were not given clear information about
the purpose of the drugs.49 Informing patients that the beneficial effects
of a low-cholesterol diet or regular physical activity may not become ap-
parent for several months might increase the likelihood of long-term
compliance. If side effects are common, the patient should be told what to
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expect, and under what circumstances the intervention should be stopped
or the provider consulted.

3. Suggest small changes rather than large ones. Patients can be asked
to do slightly more than they are doing now: “It is great that you are walk-
ing 10 minutes in the morning; could you add an additional 5 minutes?”
When someone is very overweight, losing 100 pounds might seem like an
impossible task, whereas losing 3–4 pounds in the next month seems
reachable. By achieving a small goal, the patient has initiated positive
c h a n g e .4 1 The rationale for this suggestion comes from self-
efficacy theory. Successful persuasion involves not only increasing a pa-
tient’s faith in his or her capabilities, but also structuring interventions so
that people are likely to experience success.45

4. Be specific. Specific and informational instructions will generally
lead to better compliance.46 For example, when suggesting a physical ac-
tivity program, it is helpful to ask the patient how much he or she can com-
fortably do now.47 The patient can then be asked to perform this activity 3
times a week and then add to it by 10–25% per week, until the person is
doing some type of aerobic exercise 20–30 minutes 3–4 times a week. Be-
havior change is enhanced if the regimen and its rationale are explained,
demonstrated to the patient (if appropriate), and written down for pa-
tients to take home.

5. It is sometimes easier to add new behaviors than to eliminate estab-
lished behaviors.48,49 Thus, if weight loss is a concern, suggesting that the
patient begin moderate physical activity may be more effective than sug-
gesting a change in current dietary patterns.

6. Link new behaviors to old behaviors. For example, a clinician might
suggest to patients that they exercise before eating lunch, use an exercise
bike while watching the evening news, or take prescribed medications
twice daily when brushing the teeth.

7. Use the power of the profession . Patients see clinicians as health ex-
perts, and they regard what the clinician says as important. The clinician
need not be afraid to tell a patient, “I want you to stop smoking,” or “I want
you to cut half the fat out of your diet.” These direct messages are power-
ful, especially if they are simple and specific.5 It is important to recognize
that some patients lack confidence in their ability to make lifestyle
changes. The clinician can be sympathetic and supportive while providing
firm, definite messages.

8. Get explicit commitments from the patient. Asking patients to de-
scribe how the intended regimen will be followed encourages them to
begin to think about how to integrate this new behavior into their daily
schedule. Clinicians should ask patients to describe what specifically they
plan to achieve this week (i.e., what, when, and how often). For example,
the patient can be asked to describe what physical activity he or she will 
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undertake, when it will be done, and how often. The more specific the
commitment from the patient, the more likely it is to be followed. After
getting the commitment, the clinician can also ask the patient how sure he
or she is that he or she will carry out the commitment, for example using
a scale of 0 (not at all sure) to 10 (totally sure). A patient with a high de-
gree of certainty that he or she will carry out the commitment is more
likely to follow through.41 If a patient expresses uncertainty, the clinician
can explore the problems that might be encountered in carrying out the
regimen. This is best done in a nonjudgmental manner, e.g., “Many peo-
ple have problems starting or continuing an exercise program; do you
think you may have any problems? How will you begin?” The clinician and
patient can then seek solutions for potential problems.

9. Use a combination of strategies. Educational efforts that integrate in-
dividual counseling, group classes, audiovisual aids, written materials, and
community resources are more likely to be effective than those employing a
single technique.5 Programs can be tailored to individual needs; for example,
some patients will not attend group classes, and others may have inflexible
work schedules. Written materials strengthen the message5 0 and may be per-
sonalized by jotting pertinent comments in the margins; this will help to re-
mind patients later of the clinician’s suggestions. The clinician should ensure
that printed materials are accurate, consistent with their views, and at a read-
ing level appropriate to their patient population. Printed materials cannot,
however, substitute for verbal communication with patients. Multiple studies
have demonstrated that clinicians’ individual attention and feedback are
more useful than the news media or other communication channels in
changing patient knowledge and behavior.5 1

10. Involve office staff. Patient education and counseling is a responsi-
bility that is shared among physicians, nurses, clinical nurse specialists, health
educators, dietitians, and other allied health professionals as appropriate. A
team approach facilitates patient education. The receptionist can encourage
patients to read materials that the clinician has reviewed, approved, and
placed in the reception area. Staff members and the office environment can
communicate consistent positive health messages.52 Forming a patient edu-
cation committee can help to generate program ideas and promote staff
c o m m i t m e n t .5 2

11. R e f e r . In a busy practice, it may not be possible to do complete pa-
tient education and counseling. In some situations, patients are best served
by appropriate referrals. There are four major referral sources: community
agencies, national voluntary health organizations such as the American Heart
Association and the American Cancer Society, instructional references such
as books and video tapes, and, finally, other patients. One of the best ways to
change health behavior is to connect the patient with a role model, someone
with the same problem who has made changes and is doing well.4 1 An up-to-
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date, written list of specific referral sources (including name, address, and
telephone number) can be prepared for each of the 10 or so most common
counseling topics and given to patients who need referral. Clinicians should
check the credibility and appropriateness of an agency, organization, or
other references before r e f e r r a l .

12. Monitor progress through follow-up contact. Scheduling a follow-
up appointment or telephone call within the next few weeks—to evaluate
progress, reinforce successes, and identify and respond to problems—im-
proves the effectiveness of clinician counseling.5,6 In one study, a monthly
call to older persons with osteoarthritis reduced their reported pain and
utilization of services.53 A study in which calls were made to internal med-
icine patients between visits reduced visits by 19% and hospital days by
28%.54 Provider-initiated contact may be more effective than patient-initi-
ated phone calls.55 Proactive calls (calls made by the provider to the pa-
tient) have been shown to reinforce behavior change effectively.56–59 It is
also important for the clinician to followup on referrals to monitor
progress and support continued compliance.

Implementing Patient Counseling in the Practice Setting

As described in Chapter i, clinicians face important barriers to imple-
menting counseling interventions, such as insufficient reimbursement,
provider uncertainty about how to counsel effectively, varying interest on
the part of patient or staff, and lack of organizational/system support to fa-
cilitate the delivery of patient education. Many of these barriers are ad-
dressed by “Put Prevention into Practice” (PPIP), the Public Health
Service’s prevention implementation program.60 PPIP provides tools that
can assist the provider in delivering appropriate counseling to change pa-
tients’ personal health practices every time patients are seen. Other publi-
cations also provide useful information on the effective delivery of
prevention-related education and counseling.61

The clinician and public health community are faced with substantial
morbidity and mortality from chronic, infectious, and traumatic condi-
tions that are related to personal behaviors. With a large and growing body
of literature demonstrating its effectiveness in promoting healthier behav-
ior, patient education and counseling has become an increasingly impor-
tant part of the delivery of clinical preventive services.

The draft update of this chapter was prepared for the U.S. Preventive Services Task
Force by Kate Lorig, RN, DrPH.
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v. Cost-Effectiveness and Clinical 
Preventive Services

Documented effectiveness is—or generally should be—the most basic re-
quirement for providing a health care service. It is a particularly important
prerequisite for preventive services, where the clinician has a compelling
responsibility to “do no harm” to healthy patients. The fundamental role
of effectiveness for clinical decisions motivated the U.S. Preventive Services
Task Force effort to evaluate the evidence of effectiveness for clinical pre-
ventive services, and the Task Force recommendations in the following
chapters are reflections of this evidence.

Effectiveness alone, however, is not a sufficient basis to initiate services
in most practical health care contexts. Factors other than effectiveness, re-
flecting the immediate trade-offs and broad implications of providing a ser-
vice, are relevant to the goals and the practical constraints confronted by
every decision maker. Chapter i describes several of these factors, and they
are cited in the subsequent chapters when they are likely to be relevant to a
clinician’s decision. The present chapter focuses on a single approach, cost-
effectiveness analysis, that can combine information on the health benefits,
health risks, and costs of health care services. Although cost-effectiveness
analysis was not the basis of recommendations in this edition of the G u i d e,
this chapter should alert readers that the Task Force believes such analyses
should have an increasing role in individual and public policy decisions
about providing preventive services as the analytic methodology matures.

Properly used, cost-effectiveness analysis incorporates and comple-
ments evidence of effectiveness to inform recommendations on clinical
preventive and other health care services. It is intended not to substitute
mechanically for complex decision-making processes but rather to be used
in combination with other evidence. Efforts to enable cost-effectiveness
analysis to be more easily, systematically, and usefully considered in policy
decisions are under way. The work of the Panel on Cost-Effectiveness in
Health and Medicine (PCEHM), convened in 1993, complements the
work of the Task Force in the area of cost-effectiveness analysis. The
PCEHM is working to standardize methodology, provide guidelines for
cost-effectiveness analysis, and resolve technical differences among studies
to improve their quality and comparability. The work of this group will be
an important resource for those organizations formulating policy related
to clinical preventive services.



Assessing the Cost-Effectiveness of Interventions
Cost-effectiveness analysis is a method for assessing and summarizing the
value of a medical technology, practice, or policy.1,2 Underlying the
methodology is the assumption that the resources available to spend on
health care are constrained, whether from the societal, organizational, prac-
titioner, or patient point of view. Cost-effectiveness information is intended
to inform decisions about health care investments within this finite budget.
The cost-effectiveness ratio summarizes information on cost and effect, al-
lowing interventions to be compared on the basis of their worth and prior-
ity to the patient, society in general, or some other constituency. Although
the cost-effectiveness ratio takes the form of a price—that is, a dollar cost
per unit of effect—it is generally interpreted in the inverse manner, as a
measure of the benefit achievable for a given level of resources.

The cost-effectiveness ratio encapsulates a defined set of information.3

The numerator of the ratio summarizes the costs and financial savings as-
sociated with the intervention, including the costs of the intervention it-
self, side effects, and savings from avoided illness and disability. These
costs consist of both medical costs (e.g., physician visits, hospitalization,
treatment) and nonmedical costs (e.g., transportation, caretaker) associ-
ated with the intervention or the illness.

The denominator of the cost-effectiveness ratio reflects the health ef-
fect of the intervention. This feature of cost-effectiveness analysis distin-
guishes it from cost-benefit analysis, in which health benefits are translated
into dollars. The year of life saved is probably the most commonly used
measure of the health effect. Years of life saved may be adjusted for the
quality of life of those years, reflecting the effects of medical interventions
on morbidity as well as the length of life. Analyses that incorporate quality
of life adjustment are sometimes categorized as “cost-utility” analyses.

The measurement, estimation, and valuation of the elements con-
tained in a cost-effectiveness analysis is a complex undertaking. Chapter ii
provides detail on the issues related to assessing the effect of interventions.
The assessment of cost can be equally difficult. Issues include the man-
agement of indirect costs, such as hospital overhead; the identification of
costs as distinct from charges, which often contain elements of profit or
costs shifted among patients; and the generalizability of costs from one
practice or region to other areas. The measurement of quality of life is also
complex and has developed into a specialized field of study.4

Contexts for the Use of Cost-Effectiveness Analysis: Societal and Clinical

Cost-effectiveness analysis frequently takes a “societal” view in analyzing
health care interventions. Although there is no single “societal” decision
maker, various organizations and individuals make decisions that do or
should reflect a range of societal goals. Public and private health insurance
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systems, hospitals and other providers, and government advisory and reg-
ulatory bodies set policies and develop recommendations that influence or
determine aspects of clinical practice.

The standard argument for the use of cost-effectiveness analysis in
these contexts is the need to allocate resources efficiently, obtaining the
most desirable set of services for a given budgetary outlay. This objective
should be distinguished from that of saving money—a purpose often in-
correctly ascribed to cost-effectiveness analysis.5 Although cost-effective-
ness analysis is seldom used in the textbook fashion of ranking
interventions and selecting the most cost-effective set, it can offer impor-
tant guidance to decision makers. It can be used to screen out new proce-
dures or technologies that are poor uses of medical resources. It can
illuminate the trade-offs involved in service delivery, such as by outlining
the costs and returns for more frequent screening or for applying certain
treatments or preventive interventions to particular population groups.

As interest in prioritizing uses of health care resources increases, a
range of public and private efforts is focusing on the development and re-
finement of practical cost-effectiveness applications. Several countries are
developing systems for incorporating cost-effectiveness analysis into deci-
sions whether to include drugs in government formularies or for market-
ing approval.6,7 In 1993, the World Bank introduced the disability adjusted
life year (DALY) in its World Development Report: Investing in Health, spurring
interest in the use of cost-effectiveness criteria for allocating health care re-
sources in developing countries.8

The clinical setting is clearly a primary location for the implementation
of policies guided by cost-effectiveness analysis, but its use in this setting is
controversial. Medical care policies, including those based on cost-effec-
tiveness considerations, have the potential to constrain the clinician’s tra-
ditional freedom to select among treatment alternatives. Debate also arises
from the primacy of the clinician’s advocacy role, which could be jeopar-
dized if the clinician were charged with making decisions to achieve soci-
etal priorities that conflict with individual patient choices.

The degree to which the clinician can or should be responsive to gen-
eral societal welfare as against individual concerns is likely to remain a
topic of debate for some time. However, it is both reasonable and neces-
sary for clinicians to consider cost-effectiveness in many cases, weighing
whether the marginal benefit to an individual patient of a test, procedure,
or treatment as compared to an alternative justifies its additional cost to
the patient or to society as a whole.

Cost-Effectiveness Analysis as a Supplement to Information 
on Effectiveness

Cost-effectiveness analysis supplements information on effectiveness in two
ways: by addressing the value of an intervention, and by clarifying and ag-
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gregating information related to effectiveness and cost. As noted earlier, it
does not address all additional factors of interest to a decision maker. For
example, neither an assessment of effectiveness nor of cost-effectiveness
will address a policy’s effect on the relative well-being of different socio-
economic groups, so-called “distributional equity” effects.

Value. Cost-effectiveness information can be used to assess whether an in-
tervention is a “good buy” compared to others or to some formal or infor-
mal standard. The cost-effectiveness ratio is a form of price in this sense.
More technically, the incremental cost-effectiveness ratio indicates the ad-
ditional quantity of resources that must be devoted to an intervention,
compared to a less expensive but less effective alternative, in order to ob-
tain a given additional benefit. It thus demonstrates the opportunity cost—
the value of the foregone alternative use—of the investment.

For example, if a prostate cancer screening program is implemented,
the opportunity cost incurred is the health benefit that could have been
obtained had the funds been spent on a different program. Cost-effective-
ness analysis summarizes the costs per unit of benefit for comparison with
the alternatives, or simply for making a judgment about the overall “price”
of the program’s benefits.

In the clinical setting, the opportunity costs of clinicians’ time and
other resources are also relevant for the setting of priorities. Limits to such
requisites as office space, the duration of the office visit, and the patient’s
ability to assimilate medical advice during a given visit are particularly evi-
dent for interventions such as counseling and patient teaching. To maxi-
mize the value of the visit to the patient, the clinician must consider the
opportunity cost of various uses of the available resources and prioritize
the interventions to be included.

A primary component of value is the magnitude of the benefit offered
by an intervention. To be desirable, an intervention must be more than ef-
fective; its effect must be important enough to justify the risks and costs as-
sociated with it. An effective intervention may be clinically
inconsequential, or it may help so few of the individuals to whom it is of-
fered that it is not worth implementing. Cost-effectiveness analysis pro-
vides an insight to the magnitude of the benefit an intervention provides.
Frequently, analyses report the magnitude of the benefit directly. In al-
most all cases, however, the cost-effectiveness ratio provides an indirect in-
dication. If it imposes any meaningful cost, an intervention with minimal
effectiveness will have a very high ratio of cost to effectiveness, alerting the
decision maker to the need to examine the desirability of the intervention.

Aggregation of Effects. The ability of cost-effectiveness models to account for
a wide range of an intervention’s effects offers a particular advantage to de-
cision makers in determining the value of a service. The full effect of
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health care policy decisions is difficult to assess intuitively, involving bene-
fits and costs that accrue to different persons or groups and occur at dif-
ferent times. Cost-effectiveness analysis offers a systematic approach to
documenting and aggregating these effects.

Cost-Effectiveness Analysis and Recommendations for Clinical 
Preventive Services

Cost-effectiveness analysis has direct relevance for policies concerning clini-
cal preventive services. An example is that of screening and vaccination to
prevent the complications of rubella during pregnancy (see Chapter 32). On
the basis of evidence of rubella vaccine effectiveness, the Task Force recom-
mends screening all women of childbearing age and vaccinating susceptible
women or, alternatively, routine vaccination of all women in this age group.

Should this recommendation be implemented? If so, under what pro-
tocol? Preventable rubella cases occur; an average of 7 cases of congenital
rubella syndrome occurred in the U.S. each year during the 1980s, and a
larger number during the rubella outbreak in the early 1990s.9 Screening
and vaccination strategies could likely prevent some cases, although not
all, in upcoming years.

From a broad perspective, the relevant issue is the opportunity cost of
implementing this effort. If the resources available for health services were
unlimited, there would be no opportunity cost and no reason to question
the implementation of rubella vaccination for women of childbearing age.
In fact, more intensive strategies than those the Task Force recommends,
such as repeated vaccination of adult women, might be an even surer way
of eliminating as many cases of rubella in pregnancy as possible. Because
the level of health care spending by business, government, health care in-
stitutions, and individuals ultimately affects quality of life both directly and
indirectly, however, it becomes necessary to assess whether the benefit of
an intervention like rubella vaccination of adult women—or of one vacci-
nation protocol versus another—is worth its cost.

On its face, the case of rubella vaccination prompts several questions
related to cost-effectiveness. The total cost of fully implementing the Task
Force recommendation would be significant because of the large popula-
tion involved: some 60 million women aged 15 to 44. In addition, the at-
tainable benefit is limited by the low incidence of preventable rubella in
pregnancy. Childhood vaccination has already markedly decreased the
overall incidence of the disease, and benefit is further limited in the case
of a screening strategy by the occurrence of rubella infection in women
with apparent immunity on screening.10 Finally, if a rubella vaccination
policy were to be implemented, a strategy or protocol would need to be
chosen. Routine vaccination is presumably more effective but may be more
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costly than screening followed by selective vaccination. Would the added
benefit justify the difference in cost?

Similar issues arise in considering many of the clinical preventive ser-
vices discussed in this volume. The recommended screening of all persons
over age 50 for colorectal cancer (see Chapter 8) would potentially add bil-
lions of dollars to health system costs and should be considered in light of
the benefit it could provide.11 Recommended counseling interventions for
young adults would compete for time during office visits and should be pri-
oritized in terms of their demands on practitioner and patient time and
the benefit they offer. Recommended protocols—the frequency of inter-
ventions and the populations targeted to receive them—can greatly affect
the outcomes and costs of an intervention and should be determined with
regard for cost-effectiveness considerations.

In general, the policy questions regarding these interventions do not
concern their inherent desirability. The effectiveness and risks of interven-
tions recommended by the Task Force have been carefully evaluated. In-
stead, the question is whether there are likely to be other interventions that
are more desirable—other uses of resources that are preferable. While the
opportunity cost of a given service often is not apparent, the overall pres-
sure of resource constraints in all domains of health care is becoming in-
creasingly obvious. In many areas of medical technology, large addi-
tional expenditures have been shown to produce only small, marginal
gains in health status or outcome at our current levels of health care tech-
n o l o g y .

Use of Cost-Effectiveness Analysis in the Absence of Data 
on Effectiveness

Evidence of effectiveness, although always desirable, is not always available.
Research documenting effectiveness is frequently complex, time-consum-
ing, and expensive. As a result, the effectiveness of many services remains
to be established. For others, evidence of effectiveness is equivocal. Cost-
effectiveness analysis cannot provide evidence of effectiveness where none
exists. However, it can distinguish critical gaps in existing knowledge from
questions that are less important for future research because a decision is
not influenced by the existing uncertainty. Cost-effectiveness analysis can
also illuminate dimensions of the trade-off between action and inaction.

For example, the Task Force has found insufficient evidence to rec-
ommend for or against providers counseling their patients to engage in
physical activity (see Chapter 55). Cost-effectiveness analysis could sum-
marize the conflicting considerations entering into a decision on this in-
tervention, including the implications of both a decision to implement
and not to implement exercise counseling.
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In general, the decision to provide a service that has not been proven
effective must consider the extent of potential benefit, the likelihood that
the intervention is effective, and the type of evidence indicating probable
effectiveness. These decisions must also weigh the costs and untoward ef-
fects of the intervention, including the societal costs of institutionalizing
an unproven practice. Because of the possibility for harm and the cost, the
provision of an unproven intervention to an asymptomatic and healthy
population is seldom justified. When a probably effective intervention im-
poses little or no cost and is safe, its implementation may be warranted.

Cost-Effectiveness of Preventive versus Curative Services

Prevention is still commonly promoted on the basis of claims that it
saves money, although screening, counseling, and other preventive ser-
vices often cost more than they save, just as other medical services do.
Given this tendency, efforts to document the cost-effectiveness of pre-
ventive measures may be interpreted to imply that the value of preven-
tive services should be examined closely, while curative services are
subjected to no such test.

Preventive and curative services should be held to the same basic stan-
dard of cost-effectiveness. A preventive service may be more cost-effective
than many curative services and be a good use of health care funds, even
if it is not as cost-effective as other preventive services.

Current Limits on Use of Cost-Effectiveness Analysis

Cost-effectiveness studies are currently available on many health care ser-
vices. The weight of the cost-effectiveness evidence is convincing for a lim-
ited number of these, most of which are clearly cost-effective or clearly
cost-ineffective in any realistic scenario.

A much larger group of services remains for which cost-effectiveness is
not yet established. Information on costs and outcomes is inadequate for
many interventions. For others, the cost-effectiveness analyses have not
been done, or their quality is insufficient to provide conclusive evidence.
Finally, the variation in cost-effectiveness analysis methodology often
makes it difficult to take cost-effectiveness results at face value.

Decision makers today should consider cost-effectiveness results where
adequate analysis has been done. Care should be taken in evaluating the
methodology used. The reader should examine challenges to the study’s
validity, such as the choice of costs included in the analysis and the quality
and representativeness of data on costs and effectiveness. In addition to
providing specific information, cost-effectiveness analysis raises important
questions about the opportunity costs of alternative choices that decision-
makers should consider.
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Cost-Effectiveness and Task Force Recommendations on Effectiveness

The Task Force recommendations in this Guide reflect the evidence of ef-
fectiveness of interventions. They are intended to inform clinicians about
a basic and important aspect of clinical preventive services and contribute
to the process of evaluating the priority of these services. The recommen-
dations do not systematically incorporate other decision factors, such as
cost-effectiveness or the ethical implications of recommendations, and
therefore should not be viewed as comprehensive societal guidelines for
clinical preventive services. Evidence of effectiveness should be supple-
mented when possible by information on cost-effectiveness in any decision-
making context in which available resources can be used for multiple pur-
poses.

The draft of this chapter was prepared for the U.S. Preventive Services Task Force by
Joanna E. Siegel, ScD, and Donald M. Berwick, MD, MPP.
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