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The U.S. Preventive Services Task Force (USPSTF) bases its recom-
mendations on an evidence-based model of clinical prevention that
focuses on specific diseases, well-defined preventive interventions,
and evidence of improved health outcomes. Applying this model to
prevention for very old patients has been problematic for several
reasons: Many geriatric disorders have multiple risk factors, inter-
ventions, and expected outcomes; older adults are not often rep-
resented in clinical trials; and important outcomes may not be
measured and reported in ways that are conducive to evidence

synthesis and interpretation. In 2005, the USPSTF convened a ge-
riatrics workgroup to refine USPSTF methodology and processes to
better address the preventive needs of older adults. The USPSTF
has begun to apply these new approaches to the review and
recommendation on interventions to prevent falls in older adults.
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Since its inception, the U.S. Preventive Services Task
Force (USPSTF) has based its recommendations on an

evidence-based model of clinical prevention that focuses on
specific diseases, well-defined preventive interventions, and
evidence of improved health outcomes. However, applying
this model to prevention for very old patients has been
problematic.

THE PROBLEM

Many USPSTF recommendations focus on prevention
through the early identification of specific diseases with
clearly defined risk factors or opportunities for early inter-
vention. Using the current USPSTF approach for older
adults has not been easy (1) because many geriatric disor-
ders have multifactorial risk factors, interventions, and ex-
pected outcomes; older adults are not often represented in
clinical trials; and important outcomes may not be mea-
sured and reported in ways that are conducive to evidence
synthesis and interpretation.

Multifactorial Nature of Conditions
Disease or disability in geriatric populations can result

from many small risks acting together, and different per-
sons will have different component risks as part of a higher
risk profile (2). Distinct clinical entities (such as functional
decline, falls, osteoporosis, or vitamin D deficiency) may
share risk factors and contribute to one another (3). Thus,
interventions to reduce risk may benefit the patient
through small improvements across several risk categories
rather than a large improvement in a single risk category.
Many of the more efficacious interventions for these con-
ditions target multiple risk factors with multiple compo-
nents (4, 5). Interventions with multiple, sometimes dis-
parate, components may be difficult to synthesize into the
systematic evidence reviews that are the basis for USPSTF
recommendations.

Studies that evaluate the efficacy of these multifactorial
interventions often measure more than 1 type of outcome

(for example, physical function, cognition, affect, and
quality of life), which further complicates the synthesis and
interpretation of results, including the fair valuation of cu-
mulative small effects across disparate outcomes that may
have different clinical importance to different patients. In
addition, these types of outcomes commonly cut across
multiple and seemingly unrelated clinical topics. For exam-
ple, physical function may be measured as an end point in
studies that aim to prevent immobility, falls, hospital com-
plications, or cognitive decline. It is difficult to identify all
of the relevant evidence and determine which interventions
are similar enough to combine qualitatively or quantita-
tively. This can lead to different findings from different
systematic reviewers of the same literature and can compli-
cate efforts to assess net benefit and develop USPSTF rec-
ommendations on such topics as the prevention of func-
tional decline. Furthermore, a piecemeal process (making
separate recommendations for individual interventions or
diseases) is inefficient and ineffective for health care pro-
viders and policymakers, who strive to develop multicom-
ponent systems to improve the health of older adults.

Although screening is often performed in older adults
to improve health outcomes, the pathway to improved out-
comes may not be principally through preventing the as-
sociated disease. For example, the USPSTF recommenda-
tion on screening for cognitive impairment in older adults
took evidence on the effect of interventions on both pa-
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tients and caregivers into account (6). The considered ben-
efits of this screening included nontraditional outcomes,
such as improved ability to understand health instructions
and participate in counseling or shared decision making on
the patient’s part and improved support and planning ca-
pability on the caregiver’s part. Similarly, screening for
functional status might be justified not only because it is a
worthwhile method of optimizing patient function or an
important goal of care in this population but also because
of the prognostic value of the resultant information (for
example, for risk stratification for other conditions closely
tied to the desired outcome, such as falls, or for life-
planning purposes). Thus, screening may be desirable for
reasons other than the prevention of the specific disease or
syndrome targeted in the screening. This rationale has not
been easily incorporated into the USPSTF analytic frame-
work for clinical prevention.

Measurement Issues
The USPSTF methods are designed to use evidence

that preventive interventions improve traditional health
outcomes. Often, these are discrete and well-understood
outcomes, such as all-cause or cause-specific mortality or
cardiovascular events. However, the most relevant health
outcomes for very old patients (particularly those with se-
rious chronic illness) may include multiple domains of
functional status and quality of life that are not easily ex-
pressible as discrete events. These measures offer important
and relevant considerations for setting goals of care, but
they are not often reported as research outcomes that can
be easily compared or combined. For example, the many
available functional status or disease-specific quality-of-life
instruments are not equally reliable, reproducible, or reflec-
tive of changes after treatment. Instruments that assess
functional status and quality of life may assess overlapping
domains. For example, physical function is one of many
domains of the Medical Outcomes Study 36-Item Short
Form Health Survey (SF-36), the most commonly used
instrument to assess health-related quality of life in older
adults, and researchers may choose to report either overall
or domain-specific results. Although functional limitations
and disability are conceptualized as distinct entities with
clearly differentiated definitions (7), the research literature
does not consistently distinguish between these terms (8).
The clinical significance of the differences between these
types of outcomes has not often been assessed and may
vary by baseline characteristic. Many outcomes are contin-
uous or ordinal measures, designed to be sensitive across a
continuum, that are more difficult to express in terms of
numbers needed to treat to avert an undesirable outcome.
Thus, results for these types of outcomes are not easily
summarized for systematic reviews and the development of
recommendations.

Limited Data on Prevention Outcomes Specific to
Older Adults

Even for prevention topics that can be approached
with the traditional clinical prevention rationale and
framework of the USPSTF, the nature of the evidence base
complicates the derivation of preventive recommendations
for older adults. Randomized trials (even for clinical topics
prevalent in old age) sometimes exclude or include only a
small proportion of patients at the extremes of old age or
those who have short life expectancy. Thus, the USPSTF
must often extrapolate results from middle-aged adults or
younger older adults to much older persons and those with
chronic conditions. Although the prevalence of the screen-
ing condition may actually increase with age, the risk for
harm from the intervention may also increase, and the time
until benefit may exceed the life expectancy of an older or
frailer person. A common example of this problem is the
dearth of evidence on the age or circumstances under
which routine screening may be discontinued because of a
lack of potential benefit. This issue is compounded in older

Key Summary Points

U.S. Preventive Services Task Force (USPSTF) recommen-
dations focus on specific diseases, well-defined interven-
tions, and traditional health outcomes.

USPSTF recommendations are developed by using an
evidence-based model (or framework) that relies on
systematic reviews of appropriate evidence.

Developing recommendations for the geriatric population
has been problematic because adverse clinical events that
affect the geriatric population (such as falls or fall-related
fractures) are:

Multifactorial in nature
Require interventions with multiple and sometimes dis-
parate components
Include multiple domains of functional status and qual-
ity of life that are not easily expressed as discrete
events
Older adults are not often represented in clinical trials
Important outcomes in the geriatric population may
not be measured and reported in ways that are condu-
cive to evidence synthesis and interpretation

The USPSTF is developing new methods to review evi-
dence and make recommendations for the geriatric
population:

Addressing aging-specific issues for diseases preva-
lent in older adults
Expanding and adapting its typical analytic frame-
work to better recognize the multifactorial nature of
selected geriatric syndromes and their interventions
Addressing the outcomes that are important to
patients (including nontraditional outcomes, such
as effect on caregivers)
Bundling recommendations on related topics
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adults of certain ethnic and racial minority groups, because
these groups are generally underrepresented in research.

As a result, previous USPSTF recommendations may not
have fully explored or delineated important issues, such as
multiple chronic health conditions more commonly encoun-
tered in an older patient population. Because of this paucity of
evidence, USPSTF recommendations provide only limited
guidance on what should be done in the case of serious co-
morbid conditions or limited life expectancy. For patients
with multiple chronic conditions, it is difficult to prioritize
preventive interventions; clinicians must balance the interven-
tion with the diagnostic tests and treatments the patient al-
ready receives for chronic conditions (9).

NEW METHODOLOGY AND PROCESSES TO ADDRESS

GERIATRIC TOPICS

In 2005, the USPSTF convened a geriatrics subgroup
of its Methods Workgroup to refine USPSTF methodol-
ogy and processes to better address the preventive needs
of older adults. On the basis of this group’s work, the
USPSTF proposes to address these shortcomings in its ap-
proach to topic prioritization, evidence review, and devel-
opment of evidence-based recommendations on preventive
services for older adults (see Key Summary Points).

Topic Prioritization
The USPSTF plans to prioritize topics that focus on

preventive services of interest to clinicians who care for
older adults. The process of prioritization occurs on an
ongoing basis; the USPSTF regularly reconsiders its port-
folio of recommendations, accepts nominations for new
topics, and makes decisions about whether to update its
reviews and recommendations. The prioritization of new
and previous topics is based on several criteria, including
burden of illness, expected effectiveness, potential impact
of the recommendation on clinical practice, gap between
evidence and practice, and relevance to primary or second-
ary prevention and primary care (10). In its new approach
to geriatric topics, the USPSTF will modify its prioritiza-
tion process to include considerations specific to older
adults. The collection of information on burden of illness
will include data, when available, on the burden of illness
in older adults. The gap between evidence and practice is
an especially important criterion to consider in geriatric
care topics because of the potential differences in benefits
and harms, patient preferences, and reported health status
measures in this population.

Analytic Framework
Once a topic is prioritized by the USPSTF for review,

it uses a systematic method to determine which questions
need to be answered to make a recommendation. These
questions are identified by developing an analytic frame-
work. The USPSTF intends to address topics in older
adults by using the following approaches when creating an
analytic framework and evidence review. The USPSTF

would ideally consider the burden of multiple comorbid
conditions, multifactorial assessments, and comprehensive
health outcomes when reviewing the evidence in older
adults. Given the paucity of evidence for some of these
dimensions, it is not appropriate or possible to take this
approach for all geriatric topics. Therefore, the USPSTF
proposes to take 1 of 3 approaches to developing the ana-
lytic framework and evidence review. The USPSTF will
select the appropriate approach on the basis of the avail-
able evidence, understanding of natural history, patho-
physiology of the disease, and understanding of poten-
tial effectiveness.

First, the USPSTF proposes to address aging-specific
issues for diseases prevalent in older adults when using a
more traditional disease-specific analytic framework for its
systematic reviews. For example, in commissioning a sys-
tematic review to update the 2003 USPSTF recommenda-
tion on primary care screening for depression in adults, the
USPSTF specifically considered evidence for screening,
treatment effectiveness, and harms of treatment in adults
65 years or older. Similarly, the systematic review to update
the 2003 recommendation on screening for obesity in
adults uses an analytic framework that addresses the impor-
tance of elevated body mass index and the effect of obesity
treatments in adults 65 years or older.

Second, the USPSTF proposes to expand and adapt its
typical analytic framework approach for selected geriatric
syndromes to better recognize the multifactorial nature of
these syndromes and their interventions, as well as the ex-
pected outcomes that are important to patients. Figure 1
shows an ideal version of the usual analytic framework.
This ideal geriatric version represents an approach to iden-
tifying high-risk patients with common risk factors for 1 or
more geriatric syndromes, who could receive 1 of several
interventions developed to reduce geriatric syndromes and
related outcomes (such as falls or functional limitations),
some of which could benefit more than 1 outcome. We
simplified this approach for our systematic review for the
USPSTF recommendation on prevention of falls, as we
will discuss. A follow-up systematic review of multifactorial
risk assessment and management interventions to improve
functional limitations is currently under way.

Third, the USPSTF proposes to bundle recommenda-
tions on related topics to make recommendations more
consistent, interlinked, and comprehensive. The bundling
of recommendations will be done from the outset at the
time of the update, so that the analytic framework, lan-
guage, end points, and clinical approach will be consistent
for each of the bundled topics. As an example, the USPSTF
proposes to bundle its recommendations that address the
prevention of bone fractures, which could include separate
recommendations on calcium and vitamin D supple-
mentation, screening for osteoporosis, and prevention of
falls. Similarly, topics related to the prevention of falls,
such as interventions to reduce disability, could be bun-
dled to more clearly reflect how clinicians consider evi-
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dence in the care of an individual patient or groups of
patients.

CLINICAL CONSIDERATIONS

When possible, the USPSTF intends to provide infor-
mation in its recommendations on clinical considerations
specific to older adults; this may include information that
focuses on implementation or treatment in this population.
Because sex, comorbid conditions, and small age incre-
ments may have a relatively large effect on health outcomes
in older adults, the USPSTF will attempt to stratify rec-
ommendations according to these key components when
the evidence permits.

FUTURE WORK IN PREVENTION IN OLDER ADULTS

The USPSTF geriatrics subgroup is working to more
fully address other methodological issues critical to
evidence-based recommendations. This includes further
consideration of nontraditional outcomes, such as effect on
caregivers, and determining approaches that allow more
confident and consistent extrapolation of evidence from
younger to older adult populations. Current projects of the
geriatric workgroup include methods for evaluating evi-
dence to determine whether screening continues to be ben-
eficial in older adults, measures of quality of life, values
and attitudes of older adults related to prevention, geriatric
syndromes, and interventions that target functional
limitations.

PREVENTION OF FALLS IN OLDER ADULTS: HOW THE

USPSTF IS APPLYING NEW PROCESSES

Figure 2 shows the analytic framework used in the
systematic review for the recommendation on the pre-
vention of falls. Although this systematic review primar-
ily used the typical USPSTF analytic framework ap-
proach (11), the USPSTF began to make some
important adaptations for complex geriatric topics. In
this analytic framework, the USPSTF specified a focus
on the intervention rather than the traditional focus on
screening, with the critical question, “Do primary care
relevant interventions work?,” because of the diversity in
domains and measures used to identify patients at risk
for falls. This analytic framework for fall prevention also
explicitly acknowledged that older adults at risk for falls
are also at risk for other negative outcomes, such as
disability, and that interventions to reduce falls may
thus result in other beneficial outcomes, including im-
provements of global health outcomes, such as quality of
life. The USPSTF decided that modifying the analytic
framework in this manner would be a start toward a
more integrated consideration of interrelated geriatric
syndromes. For example, a systematic review that also
considers the effect of interventions that focus on func-
tional limitations (as opposed to falls) would probably
target similar patients and could complement the effect
of fall interventions on morbidity, mortality, and qual-
ity of life. Future work by the USPSTF will seek ways to
conduct rigorous reviews of interrelated geriatric topics
by using clear and defensible methods to better define
the benefits and harms of similar interventions and to

Figure 1. Example of the ideal analytic framework for geriatric topics.

Adults aged ≥65 y

Screening for multiple
risk factors*

Low risk

Adverse
effects

Adverse
effects

Improved
geriatric syndromes

Reduced
falls

Improved
functional
limitation

High risk

Home inspections

Exercise and rehabilitation
programs

Multifactorial risk
assessment and 
management

Comprehensive geriatric
assessment

Medication management
programs

* Risk factors include increasing age, baseline functional impairment and limitations, incontinence, polypharmacy, medical risks, or sensory and cognitive deficits.
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fairly value multiple related outcomes in assessing over-
all benefit.

In the recent review for fall prevention, the USPSTF
encountered several challenges that will be important as it
moves forward in addressing methods for geriatrics topics.
Many of these challenges reflect the multifactorial nature
of the risk factors, interventions, and outcomes. Multiple
risk factors for falls can be specified at a population level
and can act in an additive manner to increase risk for falls.
However, the specific risks vary for the individual patient.
The variation in approaches to risk assessment and the lack
of validated risk instruments for fall prevention prohibited
both the identification of a single approach that could be
of robust use in primary care (12) and the assessment of
conventional test performance characteristics (or at least of
their reliability and validity).

This complexity in risk identification complicates evi-
dence synthesis and is likely to occur with other complex
geriatric syndromes. Synthesis is also a challenge because
there is no consistent way to describe or categorize multi-
factorial interventions. The USPSTF also found in its re-

view on fall prevention that researchers incorporated a
greater diversity of measures for global outcomes, such as
disability and quality of life, than they did for falls or
fractures and that many of these outcomes were reported in
ways that did not allow for the calculation of absolute risk.
In addition, disability and quality of life were reported in
only a few trials. Therefore, the USPSTF concluded that
quantitative synthesis would not be useful and could be
biased by selective reporting. The more complex approach
set out in the ideal USPSTF analytic framework may re-
main unattainable for some time because of the lack of
standardized measurement or reporting of disability and
quality-of-life outcomes.

These issues influence the process of evidence review
and synthesis conducted by the USPSTF, a process that
often builds on previous systematic reviews (13). Differ-
ences in findings from previous reviews could reflect dif-
ferent inclusion or exclusion criteria (or the interpretation
thereof) when selecting studies for review, as well as differ-
ent approaches to categorizing interventions. Thus, more
complicated interventions are both harder to synthesize

Figure 2. Analytic framework for USPSTF review on interventions to reduce falls and fall-related outcomes.

High-risk
subpopulation

Risk evaluation of
persons aged ≥65 y

Other positive outcomes of
interventions

Adverse effects of
interventions

KQ 4

KQ 2b

Fall-related fractures
and serious injuries,

quality of life,
mortality, and disability

Falls
KQ 2
KQ 2a

KQ 1, KQ 1a

Multifactorial assessment and
management

Single clinical treatment
(with or without screening)

Clinical education or
behavioral counseling

Home-hazard
modification

Exercise or
physical therapy

Intervention*
(alone or in combination)

KQ 3

KQ � key question; USPSTF � U.S. Preventive Services Task Force.
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and harder for the reader to understand and may show
discrepancies between reviewers for reasons beyond the
usual difference when a review is more current and there-
fore has newer studies to incorporate. Until the USPSTF
has a more robust (and, ideally, empirically supported)
mechanism for categorizing multifactorial interventions
that address multiple risk factors as similar, and until
global outcomes are consistently measured and reported,
synthesizing results from interventions with related but dis-
tinct outcomes will be a challenge.

CONCLUSION

The USPSTF has begun developing methods for re-
viewing evidence and making recommendations specific to
prevention in the geriatric population. This work is impor-
tant because the anticipated, unprecedented growth of this
population in the near future will result in increased atten-
tion to preventive services. In addition, the USPSTF will
need to adjust its methodology because the benefits, harms,
and preventive health care concerns of younger adults may
not be entirely transferable to the older population. The
public health sector and primary care systems need to offer
effective services that maximize function and quality of life
for an aging population. With the steps we have outlined,
the USPSTF is committed to updating the methods of
systematic evidence review to better meet the needs of the
21st century.

As new methods develop, the USPSTF expects to build a
case for the research community to develop unified definitions
of patients at risk, categorization of interventions, and stan-
dards of outcome measurement and reporting and to reduce
the variability of these elements, especially for topics and pop-
ulations in which standardization would be most valuable.
The measurement of consistent outcomes, in addition to mor-
bidity and mortality, is 1 element of the USPSTF plan; im-
proved approaches to characterizing and describing interven-
tions will probably be another. The USPSTF envisions an
evolving process over the coming years as it addresses succes-
sive topics relevant to the geriatric population and further
refines its methods to improve and maintain health for an
aging population.
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factors for functional status decline in community-living elderly people: a system-
atic literature review. Soc Sci Med. 1999;48:445-69. [PMID: 10075171]
9. Boyd CM, Darer J, Boult C, Fried LP, Boult L, Wu AW. Clinical practice
guidelines and quality of care for older patients with multiple comorbid diseases:
implications for pay for performance. JAMA. 2005;294:716-24. [PMID:
16091574]
10. Guirguis-Blake J, Calonge N, Miller T, Siu A, Teutsch S, Whitlock E; U.S.
Preventive Services Task Force. Current processes of the U.S. Preventive Services
Task Force: refining evidence-based recommendation development. Ann Intern
Med. 2007;147:117-22. [PMID: 17576998]
11. Harris RP, Helfand M, Woolf SH, Lohr KN, Mulrow CD, Teutsch SM,
et al; Methods Work Group, Third U.S. Preventive Services Task Force. Cur-
rent methods of the U.S. Preventive Services Task Force: a review of the process.
Am J Prev Med. 2001;20:21-35. [PMID: 11306229]
12. Michael YL, Whitlock EP, Lin JS, Fu R, O’Connor EA, Gold R. Primary
care–relevant interventions to prevent falling in older adults: a systematic evidence
review for the U.S. Preventive Services Task Force. Ann Intern Med. 2010;153:
815-25.
13. Whitlock EP, Lin JS, Chou R, Shekelle P, Robinson KA. Using existing
systematic reviews in complex systematic reviews. Ann Intern Med. 2008;148:
776-82. [PMID: 18490690]

Research and Reporting Methods Reconsidering the Approach to Prevention Recommendations for Older Adults

814 21 December 2010 Annals of Internal Medicine Volume 153 • Number 12 www.annals.org



Current Author Addresses: Dr. Leipzig: Brookdale Department of Ge-
riatrics and Adult Development, Mount Sinai School of Medicine, 1468
Madison Avenue, Box 1070, New York, NY 10029.
Dr. Whitlock: Center for Health Research, Kaiser Permanente, 3800
North Interstate Avenue, Portland, OR 97227.
Drs. Wolff and Barton: Center for Primary Care, Prevention, and Clin-
ical Partnerships, Agency for Healthcare Research and Quality, 540
Gaither Road, Rockville, MD 20850.
Dr. Michael: Drexel University School of Public Health, 1505 Race
Street, 6th Floor, MS 1033, Philadelphia, PA 19102.
Dr. Harris: University of North Carolina School of Medicine, Cecil G.
Sheps Center for Health Services Research, CB 7590, Chapel Hill, NC
27599-7590.
Dr. Petitti: Arizona State University, 502 East Monroe C320, Phoenix,
AZ 85004.
Dr. Wilt: Minneapolis Veterans Affairs Medical Center and University
of Minnesota Department of Medicine, 1 Veterans Drive (111-0), Min-
neapolis, MN 55417.

Dr. Siu: Mount Sinai School of Medicine, Department of Geriatrics and
Palliative Medicine, One Gustave Levy Place, Box 1070, New York, NY
10029.

Author Contributions: Conception and design: R.M. Leipzig, E. Whit-
lock, T.A. Wolff, Y.L. Michael, D. Petitti, A. Siu.
Analysis and interpretation of the data: Y.L. Michael, R. Harris, T. Wilt.
Drafting of the article: R.M. Leipzig, E. Whitlock, T.A. Wolff, Y.L.
Michael, A. Siu.
Critical revision of the article for important intellectual content: R.M.
Leipzig, E. Whitlock, T.A. Wolff, M.B. Barton, Y.L. Michael, R. Harris,
D. Petitti, T. Wilt, A. Siu.
Final approval of the article: R.M. Leipzig, T.A. Wolff, M.B. Barton,
Y.L. Michael, R. Harris, D. Petitti, T. Wilt, A. Siu.
Administrative, technical, or logistic support: T.A. Wolff.
Collection and assembly of data: E. Whitlock, Y.L. Michael.

Annals of Internal Medicine

W-250 21 December 2010 Annals of Internal Medicine Volume 153 • Number 12 www.annals.org


