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Structured Abstract
Purpose: 1) To summarize the results of a systematic review of multifactorial assessment and
management interventions to prevent functional decline in older adults for the U.S. Preventive
Services Task Force and 2) to describe the methodological challenges in synthesizing and
interpreting the review’s findings.
Data Sources: We used two existing systematic reviews to identify trials published through
January 2005 and then searched MEDLINE, the Cochrane Central Register of Controlled Trials,
and the Cumulative Index to Nursing and Allied Health Literature from 2004 through June 3,
2010. We supplemented searches with suggestions from experts and citations from other
publications.
Study Selection: Two investigators independently reviewed 5,553 abstracts and 208 articles
against a set of a priori inclusion and quality criteria. Discrepancies were resolved by consensus.
In total, we included 70 fair- to good-quality trials.
Data Extraction: One investigator abstracted data into evidence tables and a second reviewer
checked these data. Activities of daily living (ADLs), instrumental activities of daily living
(IADLs), falls, hospitalizations, and mortality were combined using a random effects model;
institutionalizations were combined using a fixed effects model. We grouped trials based on the
purpose of the trial and country in which the trial was conducted after an extensive investigation
of important population, setting, and intervention characteristics.
Data Synthesis: A subset of rigorous randomized, controlled trials suggests that outpatient
multifactorial assessment and management interventions have a statistically significant, albeit
small, beneficial effect on measures of functional ability, such as ADL and IADL. However, we
were unable to determine the clinical significance of this effect and the overall net benefit of
these types of interventions due to heterogeneity amongst studies, including: older adults studied,
the broad spectrum and multifactorial nature of interventions evaluated, the suboptimal and
inconsistent use of outcomes measured, and the inconsistent and inadequate reporting of data that
might allow comparison of populations, interventions, and outcomes across studies.
Conclusions: This review process illustrated the complexities encountered when synthesizing
and interpreting the evidence in geriatric research and methods around reviewing complex
interventions and multiple interrelated health outcomes. Based on the methodological challenges
of this review, we offer suggestions to researchers on the design, reporting, and analysis of trials
that would help address these challenges and allow for better interpretation of evidence in the
future.
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Chapter 1. Introduction
The U.S. Preventive Services Task Force (USPSTF) has been working to improve its methods
and processes for the preventive needs of older adults.1 Traditional methods for systematic
reviews and evidence-based recommendations for prevention of cancer or chronic disease may
fall short in addressing many geriatric conditions. This deficit is because of these conditions’
multifactorial risk factors and/or broad interventions aimed at improving multiple related health
outcomes. The multidimensional nature of geriatric care presents unique challenges to
thoughtfully interpreting the evidence base for many geriatric topics.
Clinical care and research in older adults have, in part, reflected this multidimensional nature by
developing comprehensive geriatric assessments—a multidisciplinary diagnostic process
intended to determine an older adult’s medical, psychosocial, and functional abilities/limitations
in order to develop an overall plan for management.2 Over the past two decades, there has been a
large body of international research evaluating different interventions that incorporate both
inpatient and outpatient geriatric assessment approaches aimed at improving various health,
quality of life, and clinical care outcomes.
In 2010, the USPSTF posted for public comment a draft recommendation statement based on a
commissioned systematic review that found that exercise and physical therapy interventions and
vitamin D supplementation reduced falling in community-dwelling older adults.3 However, other
interventions (notably, multifactorial assessment and management interventions) did not appear
to reduce risk for falling. Because this previous review focused on interventions whose primary
aim was to prevent falls, the USPSTF commissioned a second review to more broadly address
the net benefit of these types of assessment and management interventions in older adults. This
second review presented the opportunity to test methods around evidence synthesis and
evidence-based recommendations for highly related bodies of evidence (i.e., multifactorial
interventions to prevent falls and/or functional decline), as well as methods for reviewing
complex interventions and multiple interrelated health outcomes. This review was designed to
answer two key questions: 1) Can outpatient multifactorial assessment and management
interventions improve health-related quality of life (HRQL) or reduce hospitalization,
institutionalization, disability, or mortality in community-dwelling older adults? and 2) What are
the adverse effects associated with these multifactorial assessment and management
interventions? This report briefly summarizes our review findings and focuses on the
methodological challenges we encountered and methods we used in study design, reporting, and
analysis.

Summary of Review Methods
Detailed methods are available in Appendix A, including a description of all data manipulation
and meta-analyses.
We used existing systematic reviews3-8 and database searches through June 3, 2010, to identify
included trials. Two investigators independently reviewed all abstracts and articles against a
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priori inclusion criteria (Appendix A). We included only fair- to good-quality randomized,
controlled trials (RCTs) conducted in community-dwelling older adults (age 65 years or older)
that evaluated outpatient multifactorial assessment and management interventions (a clinical
assessment of two or more domains of function, generally supplemented by assessment of
disability-related or geriatric risk factors, in which assessment results were used as a basis for
management). Two independent investigators assessed studies against the USPSTF designspecific quality criteria to assign quality ratings (Appendix A).9 Discrepancies were resolved by
consultation with a third investigator.
We reviewed a total of 5,553 abstracts and 208 articles, and ultimately included 70 fair- to goodquality RCTs (Figure 1). Included trial details are available in Appendix B Tables 1 and 2.
Excluded trials are available in Appendix C. A priori primary outcomes included functional
status, falls, hospitalizations, institutionalizations, HRQL, and mortality.
We conducted both qualitative and quantitative syntheses of results. A detailed description of
data syntheses is available in Appendix A. For continuous activities of daily living (ADL) and
instrumental activities of daily living (IADL) outcomes, we pooled mean differences (using
standardized mean difference [SMD] [Hedges’ g statistic]) between intervention and control
groups in changes from baseline to followup scores.10 For binary outcomes (e.g., falls,
hospitalizations, institutionalizations, and mortality), the number of events and total sample size
for intervention and control groups were combined using risk ratios (RRs). All outcomes were
combined using a random effects model,11 except for institutionalizations, for which we used a
fixed effects model because between-study heterogeneity was estimated to be zero. We assessed
the presence of statistical heterogeneity among the trials using standard chi-square tests and the
magnitude of heterogeneity was estimated using the I2 statistic. Tests of publication bias were
performed using funnel plots and Egger’s linear regression method.12,13 All analyses were
performed using Stata 10.0 (StataCorp, College Station, TX).
The investigators worked closely with the USPSTF leads for this topic at key points throughout
the review to resolve issues around scope and for detailed input during the data analysis phase. A
draft of the systematic review was also externally reviewed by three experts before review
findings were presented to the full USPSTF. The Agency for Healthcare Research and Quality
(AHRQ) funded this research under a contract to support the work of the USPSTF. AHRQ staff
provided oversight throughout the project.
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Chapter 2. Results
We included 70 fair- to good-quality RCTs (n=40,917) published from 1984 to 2010 (Figure 1).
The 70 included trials encompassed an enormous amount of clinical and methodological
diversity. Although we summarize the results of our systematic review, we primarily focus on
how the heterogeneity in available evidence limits the ability to interpret the evidence and
present a simple framework on how to approach this heterogeneity (Table 1).

Challenges in Understanding Population Risk and Complex
Interventions
Our review encompassed a broad range of community-dwelling older adult populations and any
outpatient multifactorial assessment and management interventions that could prevent functional
decline or improve functional ability. The average age of trial participants ranged from 71 to 87
years. Twenty-four of the 70 trials included unselected or general-risk populations.14-29 While the
majority of trials targeted older adults ―at risk‖ for functional decline, high-risk designations
were based on widely varying criteria: primary care physician identification as high risk,30-32
recently hospitalized,33-35 recently in the emergency department,36,37 recent fall or at increased
fall risk,38-51 screened positive for risk for functional decline or hospitalization,5,52-59 high health
care utilizers,60,61 low income,62 minimally care-assisted,63,64 multiple chronic health
conditions,65 frail seniors,66-71 mild dementia,72 or other multifaceted approaches.73,74 These
populations represented a heterogeneous group of ―at risk‖ older adults (Table 1).
Likewise, there was no consistent categorization scheme for multifactorial assessment and
management interventions and intervention details were often lacking in published reports. In
addition, we focused on outpatient interventions; however, these multifactorial assessment and
management interventions exist on a continuum, from purely outpatient management to
including management of transitions of care to managing both inpatient and outpatient care.
Based on our inclusion criteria, we excluded interventions with an inpatient component that
could have resulted in an artificial exclusion of interventions that were otherwise similar to those
we did include. Most importantly, due to the broad inclusion criteria for outpatient multifactorial
interventions, we encountered the problem of comparing effectiveness across trials evaluating a
very heterogeneous group of interventions (i.e., different aims, personnel, settings, intensities,
and comprehensiveness) (Table 1).
Of the included trials, only half explicitly sought to reduce or prevent functional decline, while
other trials evaluated similarly structured interventions aimed at other purposes (e.g., to prevent
falls, decrease health utilization, or manage chronic disease). About half were conducted in the
United States, and the other half in countries with different health care systems and social
services. Even within general types of interventions, there was sufficient variation in the
assessment and management components of these interventions to potentially affect intervention
success. For example, about two thirds of the trials had a one-time assessment; the other one
third had repeated assessments that varied both in their assessment frequency and intervals
between assessments. Assessments also varied substantially in how they were delivered (e.g.,

individual geriatric assessment by health care professional or self-administered questionnaires).
The intensity and comprehensiveness of the management of identified risk factors ranged from a
single contact to full management within a single multidisciplinary clinic. About three fourths of
the trials evaluated interventions that provided active management of at least some of the
risks/problems identified during assessment (as opposed to referring these patients to the primary
care physician), half of which provided comprehensive management of all identified problems.
Contacts could be in-person (clinic- or home-based) or by phone and could involve different
personnel. About half of the included trials did not include geriatric expertise or specify if
geriatric expertise was involved in the assessment or management of patients.
In order to synthesize the findings across the broad body of evidence, we attempted various
approaches to group similar populations and interventions. To estimate the overall effectiveness
of the multifactorial interventions by population risk, we attempted to apply a more standardized
definition using risk factors or proxies for functional decline, including age, control group
mortality, control group baseline ADL or IADL, and a composite measure of baseline frailty
(age, self-rated health, and loss of one or more ADLs). However, only age and control group
mortality rate were routinely reported across trials. We developed several categorization
schemes, based on our assessment of the variation in key trial attributes, as well as groupings
suggested by previous researchers,7,32,75-80 in order to synthesize and interpret the results
(Appendix A). We performed stratified analyses and meta-regressions of groupings based on
clinically relevant population and intervention characteristics that were reported in individual
studies, including mean age of trial population, percent female population, baseline frailty of the
population, baseline functional status of the population (ADL and IADL), control group
mortality rate, type of intervention, applicability of trial to current U.S. setting,
comprehensiveness of the management delivered following assessment, level of geriatric
expertise included in the assessment and management, and intervention intensity as measured by
the number and duration of assessment and management contacts with participants. Ultimately,
however, we were unable to define truly cohesive bodies of literature, despite multiple
categorization schemes based on multiple dimensions of the interventions, limiting the value of
pooled analyses. After consultation with the USPSTF leads and the need for some estimation of
the net benefit of these interventions, we used two basic dimensions to stratify our analyses: 1)
the aim of the trial, because most trials with a primary purpose of preventing functional decline
measured outcomes of functional ability, and 2) the country in which the trial was conducted,
because trials conducted outside the United States were potentially less applicable to U.S.
practice, given the large differences in health care delivery and social services, as well as the
variability in standards of care for older adults across different countries.

Challenges in Conducting Outcome Analyses
We defined a set of important outcomes a priori, which included any measure of ADL or IADL
(e.g., Katz, Barthel, and Lawton scales) and any measure of HRQL (e.g., 12- and 36-item Shortform Health Survey [SF-36] or EuroQol), in addition to falls, hospitalization, institutionalization,
mortality, and serious adverse events. We did not include performance-based measures of
function (e.g., gait speed, timed Get Up and Go test, Performance Oriented Mobility
Assessment), as these were infrequently reported as an outcome (15 of 70 trials) and never
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specified as a primary outcome. Gait speed was the most commonly reported performance-based
measure of function, but was reported as an outcome measure in only four trials.
Our first challenge in conducting and understanding our outcome analyses was inconsistent
reporting of outcomes across trials (Table 1). Although mortality was reported in nearly all of
the trials, death was reported as part of the CONSORT flow diagram rather than as an outcome
measure. While most (51 of 70) trials reported some measure of ADL and/or IADL, nine trials
did not mention the name of the instrument, and the remaining 43 trials used 20 different
instruments. The three most commonly used instruments were the SF-36 physical functioning
domain (ADL) in nine trials, the Barthel scale (ADL) in eight trials, and the Lawton scale
(IADL) in five trials. Although multiple validated patient-reported instruments exist to measure
ADL and IADL, scales show only weak and inconsistent relationships, and therefore no single
scale has been accepted as the gold standard to measure functioning.81 Other outcomes were less
commonly reported (Table 2): HRQL (21 trials), hospitalizations (21 trials), and
institutionalizations (25 trials). As with functional ability, the 21 trials reporting HRQL outcomes
used 11 different instruments, with the SF-36 being the most commonly used (eight trials). This
variability in patient-reported outcome measures was further complicated by evidence of
selective reporting of outcomes (i.e., trials included ADL as part of the assessment but did not
report it as an outcome, individual domain scores of HRQL instruments were reported but not
overall component scores) and by the inconsistency of reporting a set of outcomes at similar
lengths of followup across trials (Tables 3 and 4). Thus, the studies addressing different
outcomes represent different bodies of evidence and possibly reflect selective reporting bias.
Our second challenge was that our quantitative analyses could only include a subset of trials, due
to variation in outcome measurement and limitations in reporting of ADL and IADL (Table 2).
With expert consultation and audit of the ADL and IADL instruments used in the included trials,
we determined that ADL and IADL measured different constructs and that even among different
ADL instruments, measured constructs were not identical (Tables 3 and 4). Therefore, we
conducted meta-analyses for ADL and IADL separately and only combined ADL and IADL
measures as part of our sensitivity analyses. Due to limitations in how outcomes were reported
(e.g., continuous versus dichotomous, change from baseline or only followup measurement),
only a subset of studies could be included in each meta-analysis. We were also cautious not to
pool short- and long-term outcomes given the wide range of followup (6 to 39 months) and the
fact that treatment effects are often critically dependent on timing.82 After limiting our analyses
to pooling outcomes at similar lengths of followup (i.e., intermediate [6 to 18 months] or longterm [24 to 39 months]), meta-analyses for patient-reported outcomes represented at most half of
trials reporting this outcome measure (Table 2). Although HRQL measures were more
comparable (in terms of measured construct), they were less frequently reported. In addition,
limitations in how HRQL outcomes were reported at the individual study level (e.g., continuous
versus dichotomous, domain scores versus component/overall scores, and heterogeneity in
timing of outcome measurement) prevented meaningful pooling of these outcomes.

Challenges in Interpretation of Results
Although 28 of the 34 trials with a primary purpose of preventing functional decline reported
Functional Decline in Older Adults
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ADL or IADL outcome measures, only 14 trials were included in the meta-analysis of ADL
outcomes and 10 trials for IADL outcomes, and 17 trials for either ADL or IADL outcomes at 6
to 18 months (sensitivity analysis) (Table 5). Meta-analysis of change in ADL outcomes at 6 to
18 months shows small but statistically significant differences favoring intervention (SMD, 0.10
[95% CI, 0.04 to 0.17]; I2=0.0%) (Table 5, Figure 2). Pooling only U.S. trials showed a slightly
higher point estimate of benefit. The meta-analysis for change in IADL outcomes at 6 to 18
months (Table 5, Figure 3) was consistent with ADL findings. These results, however, were not
statistically significant (SMD, 0.10 [95% CI, -0.01 to 0.22]) and the statistical heterogeneity was
much higher (I2=50.5%). Sensitivity analysis pooling trials reporting either ADL or IADL
outcomes or using combined ADL/IADL outcome measures was also consistent, but still
heterogeneous (SMD, 0.09 [95% CI, 0.01 to 0.16]; I2=42.3%) (Table 5, Figure 4). Trials that
could not be pooled in the meta-analyses were generally consistent with pooled results in terms
of direction of effect, although results from individual trials were often not statistically
significant. Longer-term outcome analyses included far fewer studies (Table 2), but results were
consistent with 6–18 month outcome analyses, showing small but statistically significant effect
sizes (data not shown). We did not find evidence of publication bias based on the funnel plot and
Egger’s test for any of the meta-analyses of functional ability in trials with a primary purpose of
preventing functional decline.
The trials included in the ADL and IADL meta-analyses had minimal overlap with studies that
reported hospitalizations and institutionalizations (Tables 3 and 4) and therefore represent
essentially different bodies of evidence. Meta-analyses for hospitalizations (n=7,168; 16 trials)
and institutionalizations (n=6,973; 19 trials) showed no detectable effect from multifactorial
assessment and management interventions (Table 5, Figures 5 and 6). Overall, event rates were
low, particularly for institutionalizations (Figures 5 and 6). Finally, but not surprisingly, since
trials were generally not powered to detect a reduction in mortality, pooled results (1,475 deaths;
n=28,891) showed no significant reduction in mortality at 12 months (RR, 0.91 [95% CI, 0.82 to
1.00]; I2=0.0%) (Table 5, Figure 7).
Restricting analyses to similar-risk populations and/or more similar interventions substantially
limited the number of trials included in the analyses without significantly affecting pooled results
or reducing statistical heterogeneity. For example, of the 17 trials included in the ADL/IADL
meta-analyses, only four trials evaluated comprehensive multifactorial assessment and
management interventions in older adults at risk for functional decline,31,33,37,53 and only three
trials evaluated less comprehensive interventions in unselected older adults.15,26,29 Likewise, only
six trials of comprehensive interventions in at risk adults36,39,40,56,60,66 and two trials of less
comprehensive interventions in unselected adults19,26 are included in the meta-analyses for
hospitalization outcomes (total 16 trials).
There were numerous challenges in interpreting the clinical significance of the small but
statistically significant average changes in patient-reported ADL and IADL. We calculated
pooled SMDs using Hedges’ g statistic to quantitatively synthesize functional limitations across
many different measurement instruments that were primarily reported as a continuous outcome.
Overall, we found a SMD of 0.09 [95% CI, 0.01 to 0.16] for changes in functional ability (ADL
or IADL). An effect size of 0.2 to 0.3 represents a small effect, 0.5 a moderate effect, and 0.8 a
large effect.83 Thus, these findings represent a small to very small magnitude of effect, even
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when considering the upper limit suggested by the 95 percent confidence interval. We looked at
individual trials whose SMD was similar to the pooled SMD to understand the clinical
significance of this change and examined the precise change in score for those trials. For ADLs,
four trials had similar effect sizes.5,33,37,55 In these trials, the change in score was approximately a
1- to 2-point improvement in the SF-36 physical functioning score (100-point scale),37,55 or
approximately a 0.2-score improvement on the Katz ADL scale (6-point scale).33 For IADLs,
five trials had similar effect sizes.26,33,37,54,64 In one trial, the change was as high as a 9-point
improvement on the SF-36 physical functioning score (100-point scale);54 however, it was much
lower in two other studies: a 0.4-point improvement on the Older American Resources and
Services scale (14-point IADL scale),37 or about a 0.8-point improvement on the Lawton and
Brody scale (23-point scale).33 On the basis of this approach, we concluded that overall there
would be a very small clinical benefit (at best) to these interventions at a population level.
Although there has been a growing body of literature using anchor-based minimally important
differences (MIDs) to interpret the clinical significance of patient-reported outcomes,84,85 we
could not identify established MIDs for these commonly used ADL or IADL instruments. In fact,
we identified only one study that established the MID for improvement using the Barthel Index
(20-point scale) in stroke patients.86 Using a generic threshold of 0.5 on a 7-point scale as a MID,
these ADL and IADL changes would not be considered clinically significant.85
These findings should be interpreted with caution. Our meta-analyses suggesting a small or null
finding does not mean that the multifactorial interventions studied are ineffective. First, the ADL
and IADL instruments used have important limitations in their measurement properties. The
ADL and IADL instruments most commonly used in included studies are not always responsive
to clinically important changes in community-dwelling older adults. The Barthel Index (ADL),
for example, was developed in institutionalized adults and thus is not necessarily appropriate for
use in other populations.87 Even in populations for which it was designed, the Barthel Index has
been shown to have floor and ceiling effects.88,89 The Lawton scale (IADL) has weak reliability,
validity, and responsiveness.90 The overwhelming majority of trials did not report the rationale
guiding their selection of ADL or IADL instrument or the validity of the chosen instrument for
the population studied.
Further, these average effects likely reflect a mixture of substantial benefits for some older adults
and no benefit for many older adults. This heterogeneity of treatment effects is reflected by the
individual trials’ relatively large standard deviations in change in functional ability.91 One major
source of this heterogeneity is likely from the different baseline risk (or prognosis) of
populations studied. Older adults, compared with middle-aged adults, have more variability in
their health trajectories,92 such that people with a similar baseline health status may decline at
markedly different rates.93 Trials infrequently reported the control group health trajectory (e.g.,
baseline ADL and IADL at followup), which might serve as a surrogate for between-trial
differences in populations. In a subset of trials that did report this data, about one third of these
trials showed no decline in the control group’s mean ADL or IADL, despite selecting for trial
participants at risk for functional decline. The stable trajectory of ADL or IADL could indicate
that the trial participants did not have any functional decline or that the measures used were not
responsive to changes in functional ability. Inconsistent (or lack of) reporting of patient risk and
use of mean differences without subgroup exploration at the individual study level (i.e., persons
who improved or maintained their level of function versus those who declined in function) made
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it impossible to comment on potentially important differential effects by subgroups (with
differing risk). Additionally, the majority of trials did not report dichotomous or categorical
outcomes, which would have allowed an estimation of the proportion that might benefit more
substantially from these interventions.
Finally, because of a relative lack of reporting about harms (or a constellation of outcomes), we
were unable to ascertain the net benefit of these multifactorial assessment and management
interventions in older adults. Very few trials reported or hypothesized on the harms of these
interventions, other than falls. Individual trials may not have been sufficiently powered to detect
harms with low event rates, although pooled analyses showed no evidence of paradoxical harms
(e.g., increased falls, disability, hospitalizations, institutionalizations, or decreased quality of
life). The possibility of unintended harms, however, cannot be fully understood given the
inconsistent and incomplete outcome reporting. Increased hospitalizations, for example, may not
necessarily represent a true harm if it prevents functional decline or institutionalization. For
example, in one study (n=539), persons who were randomized to the intervention had increased
hospitalizations (not statistically significant) but decreased institutionalizations.24 Increased falls
or fallers (not leading to serious injury) was reported in a few trials (not statistically significant),
but may have been from increased physical activity resulting in improved quality of life (not
reported as an outcome in those studies).
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Chapter 3. Discussion
We were unable to clearly determine the net benefit of using multifactorial assessment and
management interventions in older adults because of the heterogeneity in older adults studied,
the broad spectrum and multifactorial nature of interventions evaluated, and the suboptimal and
inconsistent use of outcomes measured. Our best attempt at synthesizing findings across this very
heterogeneous body of evidence suggests a small, statistically significant benefit in functional
ability (Table 6). This small effect on ADL and IADL within a subset of the included trials is
difficult to interpret, given the 1) choice of ADL or IADL instruments that may not be
responsive to detecting clinically significant changes in functioning in community-dwelling older
adults, 2) likely heterogeneity of treatment effects for these interventions and inability to
understand the heterogeneity of populations studied (due to inconsistent and inadequate reporting
of risk factors or measures to assess patient risk for functional decline, and lack of important
subgroup explorations at the individual trial level), and 3) inconsistent reporting of a set(s) of
outcomes resulting in different bodies of literature (and therefore different interventions in
different populations) being described with ADL and IADL outcomes versus other outcomes
(e.g., HRQL, hospitalizations, or institutionalizations). Attempts to pool results by similar-risk
populations and types of interventions significantly limited the number of studies in these
analyses, without substantially affecting the magnitude or statistical heterogeneity of pooled
results. However, variation in (and lack of) measurement or reporting of important population
and intervention characteristics across this body of literature, as well as differences and
inconsistencies in outcomes used across studies, limited truly meaningful subgroup analyses.
Our review has limited overlap in included studies as compared with other existing systematic
reviews of multifactorial assessment and management interventions in geriatric populations
4,7,8,32,75-77
(Appendix D). These existing reviews all had slightly different focuses (i.e.,
preventive home visits, primary care–relevant interventions, comprehensive geriatric
assessments, complex geriatric interventions) and used different inclusion criteria, as well as
differing methodological approaches. Even among reviews with more similar scope, inexact and
inconsistent terminology describing complex interventions and lack of a unified theory or model
describing interventions makes locating and applying inclusion criteria to identify cohesive
bodies of literature challenging. The most similar, and most current, existing review by Beswick
and colleagues included 89 trials focused on a broad set of complex geriatric interventions that
evaluated ―interdisciplinary teamwork for health and social problems.‖ 4 Despite differences in
included studies and methodologies to pool results (e.g., our use of between-group change in
score and Beswick’s use of measures at followup only, our more conservative pooling of results
across different lengths of followup), both reviews found a similarly modest degree of benefit in
preventing functional decline, and a reduction in hospitalizations in a different subset of articles
reporting this outcome. Neither review found any evidence for mortality benefit. The Beswick
review also concluded that this benefit in preventing functional decline was primarily accrued in
a subset of interventions in general-risk older adults (as opposed to the frail elderly); however,
our review cannot confirm or refute this finding due to differences in included studies for our
pooled analyses and possibly more limited power to detect subgroup differences, because of
more conservative pooling of outcomes. Another recent, more focused review on preventive
home visits in community-dwelling older adults by Huss and colleagues had very limited overlap

in included studies.7 Both reviews found a modest benefit for functional outcomes; however, the
Huss review found benefit only for interventions that included clinical examination in the initial
assessment. Again, our inability to detect this difference is likely due to the difference in
included studies for our pooled analyses on preventive home visits, as the Huss reviewers were
able to quantitatively combine more studies by obtaining nonpublished data on dichotomous
outcomes from individual study authors and conducted less conservative pooling across a range
of lengths of followup.
We understand that there is a natural tension between the goals of primary research that is
interested in asking a specific clinical question and that of secondary research that is intended to
inform health policy decisionmaking by synthesizing evidence broadly across primary research.
However, we believe that the methodological challenges encountered provide insight into
important considerations for future research to improve care for older adults to prevent
functional decline (Table 7). First, consistently and completely ascertaining study population
baseline risk is extremely important. The considerable variability in the natural history of
functional decline in older adults introduces random error and reduces the likelihood of finding a
consistent group effect.94,95 More complete and consistent ascertainment of population
functioning and risk for decline in functioning would allow investigators to examine the
effectiveness of interventions in subgroups that are at higher risk for functional decline and
disability, as well as considering intervention effects on subgroups with differing functional
status trajectories.
Second, complex interventions are hard to characterize, partly due to incomplete and inconsistent
reporting. When possible, it is important to both enhance the consistency and reproducibility of
interventions by improved reporting of important intervention details.96,97 Trials evaluating
complex interventions should capture important details about, for example, conditions/targets,
mode of delivery, frequency, contact time, duration, and personnel involved for both assessment
and management. More research is needed to test consistent models, or intervention components,
across a series of trials, in similar populations for reproducibility of effectiveness, as well as
across different populations and settings.
Third, there is considerable variability in reported trial outcomes, as well as methodological
challenges around outcome measurement. For measures of function, we focused on self-reported
measures (i.e., ADL and IADL). However, trials used many different ADL and IADL measures
that were often validated in very different populations and occasionally not clearly identified.
There is a strong need for consensus and standardization in measuring global functioning and
functional decline in community-dwelling older adults. Other evidence suggests this need applies
to hospitalized older adults as well.98 Authors using ADL, IADL, and HRQL instruments need to
report the name of the instrument, its intended purpose, and its appropriateness for intended use
(e.g., document the instrument’s validity and sensitivity to change in the study population). In
evaluating outcomes, it is important to report baseline and followup values, not just change in
scores, to allow for best interpretability of trials. Selective reporting of subcomponents of HRQL
measures should only be done if these subcomponents are specified a priori as primary or
secondary outcomes. Dichotomous outcomes are perhaps more clinically relevant, certainly more
clinically intuitive, than continuous outcomes, but this needs to be based on clinically
meaningful and consistent standards to allow for comparison across trials.
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Future research would greatly benefit from using a focused and consistent set of agreed-upon
measures, or core clinical outcomes, within a given population that 1) adequately capture
clinically meaningful change in functioning with respect to a certain population (e.g., valid and
responsive measures for functional ability may differ for community-dwelling versus
institutionalized older adults), 2) capture multiple dimensions of health (e.g., HRQL), and 3)
include common health care utilization measures (e.g., emergency department visits,
hospitalizations, institutionalizations) that may be proxies for health outcomes. Of course, the
choice of individual trial outcomes must be guided in part by the trial’s population, intervention,
and sample size. Some effort toward using a set of core clinical outcomes that are both
responsive and multidimensional would greatly improve the ability of evidence synthesis to
inform medical decisionmaking. Standards for these types of research should consider whether
measurement of self-reported functioning should be enhanced by additional use of a set of wellvalidated performance-based measures. Although expert consensus on trial design aimed at
preventing or slowing functional decline has recommended limiting outcome measures to ―hard‖
measures of disability, such as measures of ADL,99 more recent evidence supports the use of
global performance-based measures. Gait speed, for example, has been shown to be associated
with mortality.100
Most clinicians and researchers who care for older adults believe that we can only truly optimize
the care of all older adults by affecting multiple aspects of health, from multiple
perspectives/disciplines, over a span of aging that includes many possible functional trajectories.
It is imperative that valid, consistent, and targeted trials be performed to clarify and solidify the
appropriate health interventions for this growing population.

Functional Decline in Older Adults

11

Oregon Evidence-based Practice Center

References
1.

2.

3.

4.

5.

6.

7.

8.
9.

10.

11.
12.
13.
14.

15.

Leipzig RM, Whitlock EP, Wolff TA, Barton MB, Michael YL, Harris R, et al; U.S.
Preventive Services Task Force Geriatric Workgroup. Reconsidering the approach to
prevention recommendations for older adults. Ann Intern Med. 2010;153(12):809-14.
Rubenstein LZ, Stuck AE, Siu AL, Wieland D. Impacts of geriatric evaluation and
management programs on defined outcomes: overview of the evidence. J Am Geriatr Soc.
1991;39(9 Pt 2):8S-16S.
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(12):815-25.
Beswick AD, Rees K, Dieppe P, Ayis S, Gooberman-Hill R, Horwood J, et al. Complex
interventions to improve physical function and maintain independent living in elderly
people: a systematic review and meta-analysis. Lancet. 2008;371(9614):725-35.
Bouman A, van Rossum E, Ambergen T, Kempen G, Knipschild P. Effects of a home
visiting program for older people with poor health status: a randomized, clinical trial in the
Netherlands. J Am Geriatr Soc. 2008;56(3):397-404.
Gates S, Fisher JD, Cooke MW, Carter YH, Lamb SE. Multifactorial assessment and
targeted intervention for preventing falls and injuries among older people in community
and emergency care settings: systematic review and meta-analysis. BMJ.
2008;336(7636):130-33.
Huss A, Stuck AE, Rubenstein LZ, Egger M, Clough-Gorr KM. Multidimensional
preventive home visit programs for community-dwelling older adults: a systematic review
and meta-analysis of randomized controlled trials. J Gerontol A Biol Sci Med Sci.
2008;63(3):298-307.
Stuck AE, Siu AL, Wieland GD, Adams J, Rubenstein LZ. Comprehensive geriatric
assessment: a meta-analysis of controlled trials. Lancet. 1993;342(8878):1032-36.
Harris R, Helfand M, Woolf SH, Lohr KN, Mulrow CD, Teutsch SM, et al; Methods Work
Group, Third U.S. Preventive Services Task Force. Current methods of the U.S. Preventive
Services Task Force: a review of the process. Am J Prev Med. 2001;20(3 Suppl):21-35.
Liu GF, Lu K, Mogg R, Mallick M, Mehrotra DV. Should baseline be a covariate or
dependent variable in analyses of change from baseline in clinical trials? Stat Med.
2009;28(20):2509-30.
DerSimonian R, Laird N. Meta-analysis in clinical trials. Control Clin Trials.
1986;7(3):177-88.
Egger M, Davey Smith G, Schneider M, Minder C. Bias in meta-analysis detected by a
simple, graphical test. BMJ. 1997;315(7109):629-34.
Terrin N, Schmid CH, Lau J. In an empirical evaluation of the funnel plot, researchers
could not visually identify publication bias. J Clin Epidemiol. 2005;58(9):894-901.
Stuck AE, Aronow HU, Steiner A, Alessi CA, Büla CJ, Gold MN,et al. A trial of annual inhome comprehensive geriatric assessments for elderly people living in the community. N
Engl J Med. 1995;333(18):1184-89.
Wallace JI, Buchner DM, Grothaus L, Leveille S, Tyll L, LaCroix AZ, et al.
Implementation and effectiveness of a community-based health promotion program for
older adults. J Gerontol A Biol Sci Med Sci. 1998;53(4):M301-6.

Functional Decline in Older Adults

12

Oregon Evidence-based Practice Center

16.

17.
18.

19.

20.
21.

22.

23.

24.

25.

26.
27.

28.

29.

30.

Shumway-Cook A, Silver IF, LeMier M, York S, Cummings P, Koepsell TD. Effectiveness
of a community-based multifactorial intervention on falls and fall risk factors in
community-living older adults: a randomized, controlled trial. J Gerontol A Biol Sci Med
Sci. 2007;62(12):1420-27.
Dyer CA, Taylor GJ, Reed M, Dyer CA, Robertson DR, Harrington R. Falls prevention in
residential care homes: a randomised controlled trial. Age Ageing. 2004;33(6):596-602.
Byles JE, Tavener M, O’Connell RL, Nair BR, Higginbotham NH, Jackson CL, et al.
Randomised controlled trial of health assessments for older Australian veterans and war
widows. Med J Aust. 2004;181(4):186-90.
Hendriksen C, Lund E, Strømgård E. Consequences of assessment and intervention among
elderly people: a three year randomised controlled trial. Br Med J (Clin Res Ed).
1984;289(6457):1522-24.
Newbury JW, Marley JE, Beilby JJ. A randomised controlled trial of the outcome of health
assessment of people aged 75 years and over. Med J Aust. 2001;175(2):104-07.
Sahlen KG, Dahlgren L, Hellner BM, Stenlund H, Lindholm L. Preventive home visits
postpone mortality—a controlled trial with time-limited results. BMC Public Health.
2006;6:220.
Harari D, Iliffe S, Kharicha K, Egger M, Gillmann G, von Renteln-Kruse W, et al.
Promotion of health in older people: a randomised controlled trial of health risk appraisal in
British general practice. Age Ageing. 2008;37(5):565-71.
Peri K, Kerse N, Robinson E, Parsons M, Parsons J, Latham N. Does functionally based
activity make a difference to health status and mobility? A randomised controlled trial in
residential care facilities (The Promoting Independent Living Study; PILS). Age Ageing.
2008;37(1):57-63.
Carpenter GI, Demopoulos GR. Screening the elderly in the community: controlled trial of
dependency surveillance using a questionnaire administered by volunteers. BMJ.
1990;300(6734):1253-56.
Vetter NJ, Jones DA, Victor CR. Effect of health visitors working with elderly patients in
general practice: a randomised controlled trial. Br Med J (Clin Res Ed).
1984;288(6414):369-72.
van Rossum E, Frederiks CM, Philipsen H, Portengen K, Wiskerke J, Knipschild P. Effects
of preventive home visits to elderly people. BMJ. 1993;307(6895):27-32.
Stuck AE, Minder CE, Peter-Wüest I, Gillmann G, Egli C, Kesselring A, et al. A
randomized trial of in-home visits for disability prevention in community-dwelling older
people at low and high risk for nursing home admission. Arch Intern Med.
2000;160(7):977-86.
Chi I, Chou KL, Kwan CW, Lam EK, Lam TP. Use of the Minimum Data Set-Home Care:
a cluster randomized controlled trial among the Chinese older adults. Aging Ment Health.
2006;10(1):33-39.
Richardson J, Chan D, Risdon K, Giles C, Mulveney S, Cripps D. Does monitoring change
in function in community-dwelling older adults alter outcome? A randomized controlled
trial. Clin Rehabil. 2008;22(12):1061-70.
Epstein AM, Hall JA, Fretwell M, Feldstein M, DeCiantis ML, Tognetti J, et al.
Consultative geriatric assessment for ambulatory patients: a randomized trial in a health
maintenance organization. JAMA. 1990;263(4):538-44.

Functional Decline in Older Adults

13

Oregon Evidence-based Practice Center

31.

32.

33.
34.

35.

36.

37.
38.

39.

40.
41.

42.

43.
44.

45.

46.

Gill TM, Baker DI, Gottschalk M, Peduzzi PN, Allore H, Byers A. A program to prevent
functional decline in physically frail, elderly persons who live at home. N Engl J Med.
2002;347(14):1068-74.
van Haastregt JC, Diederiks JP, van Rossum E, de Witte LP, Voorhoeve PM, Crebolder
HF. Effects of a programme of multifactorial home visits on falls and mobility impairments
in elderly people at risk: randomised controlled trial. BMJ. 2000;321(7267):994-98.
Burns R, Nichols LO, Martindale-Adams J, Graney MJ. Interdisciplinary geriatric primary
care evaluation and management: two-year outcomes. J Am Geriatr Soc. 2000;48(1):8-13.
Cohen HJ, Feussner JR, Weinberger M, Carnes M, Hamdy RC, Hsieh F, et al. A controlled
trial of inpatient and outpatient geriatric evaluation and management. N Engl J Med.
2002;346(12):905-12.
Dalby DM, Sellors JW, Fraser FD, Fraser C, van Ineveld C, Howard M. Effect of
preventive home visits by a nurse on the outcomes of frail elderly people in the community:
a randomized controlled trial. CMAJ. 2000;162(4):497-500.
Caplan GA, Williams AJ, Daly B, Abraham K. A randomized, controlled trial of
comprehensive geriatric assessment and multidisciplinary intervention after discharge of
elderly from the emergency department—the DEED II study. J Am Geriatr Soc.
2004;52(9):1417-23.
Gagnon AJ, Schein C, McVey L, Bergman H. Randomized controlled trial of nurse case
management of frail older people. J Am Geriatr Soc. 1999;47(9):1118-24.
Mahoney JE, Shea TA, Przybelski R, Jaros L, Gangnon R, Cech S, et al. Kenosha County
falls prevention study: a randomized, controlled trial of an intermediate-intensity,
community-based multifactorial falls intervention. J Am Geriatr Soc. 2007;55(4):489-98.
Tinetti ME, Baker DI, McAvay G, Claus EB, Garrett P, Gottschalk M, et al. A
multifactorial intervention to reduce the risk of falling among elderly people living in the
community. N Engl J Med. 1994;331(13):821-27.
Close J, Ellis M, Hooper R, Glucksman E, Jackson S, Swift C. Prevention of Falls in the
Elderly Trial (PROFET): a randomised controlled trial. Lancet. 1999;353(9147):93-7.
Davison J, Bond J, Dawson P, Steen IN, Kenny RA. Patients with recurrent falls attending
Accident & Emergency benefit from multifactorial intervention—a randomised controlled
trial. Age Ageing. 2005;34(2):162-68.
Elley CR, Robertson MC, Garrett S, Kerse NM, McKinlay E, Lawton B, et al.
Effectiveness of a falls-and-fracture nurse coordinator to reduce falls: a randomized,
controlled trial of at-risk older adults. J Am Geriatr Soc. 2008;56(8):1383-89.
Gallagher EM. Head over heels: impact of a health promotion program to reduce falls in
the elderly. Can J Aging. 1996;15:84-96.
Hendriks MR, Bleijlevens MH, van Haastregt JC, Crebolder HF, Diederiks JP, Evers SM,
et al. Lack of effectiveness of a multidisciplinary fall-prevention program in elderly people
at risk: a randomized, controlled trial. J Am Geriatr Soc. 2008;56(8):1390-7.
Hogan DB, MacDonald FA, Betts J, Bricker S, Ebly EM, Delarue B, et al. A randomized
controlled trial of a community-based consultation service to prevent falls. CMAJ.
2001;165(5):537-43.
Lightbody E, Watkins C, Leathley M, Sharma A, Lye M. Evaluation of a nurse-led falls
prevention programme versus usual care: a randomized controlled trial. Age Ageing.
2002;31(3):203-10.

Functional Decline in Older Adults

14

Oregon Evidence-based Practice Center

47.

48.
49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

Lord SR, Tiedemann A, Chapman K, Munro B, Murray SM, Sherrington C. The effect of
an individualized fall prevention program on fall risk and falls in older people: a
randomized, controlled trial. J Am Geriatr Soc. 2005;53(8):1296-304.
Langhammer B, Lindmark B, Stanghelle JK. Living with stroke: exercising for life—7th
World Congress on Aging and Physical Activity. J Aging Phys Act. 2008;16:S80.
Vaapio S, Salminen M, Vahlberg T, Sjösten N, Isoaho R, Aarnio P, et al. Effects of riskbased multifactorial fall prevention on health-related quality of life among the communitydwelling aged: a randomized controlled trial. Health Qual Life Outcomes. 2007;5:20.
Vind AB, Andersen HE, Pedersen KD, Joergensen T, Schwarz P. The effect of a program
of multifactorial fall prevention on health related quality of life, functional ability, fear of
falling and psychological well-being: a randomized controlled trial. Aging Clin Exp Res.
2009;22(3):249-54.
Logan PA, Coupland CA, Gladman JR, Sahota O, Stoner-Hobbs V, Robertson K, et al.
Community falls prevention for people who call an emergency ambulance after a fall:
randomised controlled trial. BMJ. 2010;340:c2102.
Boult C, Boult LB, Morishita L, Dowd B, Kane RL, Urdangarin CF. A randomized clinical
trial of outpatient geriatric evaluation and management. J Am Geriatr Soc. 2001;49(4):3519.
Coleman EA, Grothaus LC, Sandhu N, Wagner EH. Chronic care clinics: a randomized
controlled trial of a new model of primary care for frail older adults. J Am Geriatr Soc.
1999;47(7):775-83.
Reuben DB, Frank JC, Hirsch SH, McGuigan KA, Maly RC. A randomized clinical trial of
outpatient comprehensive geriatric assessment coupled with an intervention to increase
adherence to recommendations. J Am Geriatr Soc. 1999;47(3):269-76.
Leveille SG, Wagner EH, Davis C, Grothaus L, Wallace J, LoGerfo M, et al. Preventing
disability and managing chronic illness in frail older adults: a randomized trial of a
community-based partnership with primary care. J Am Geriatr Soc. 1998;46(10):1191-8.
Sommers LS, Marton KI, Barbaccia JC, Randolph J. Physician, nurse, and social worker
collaboration in primary care for chronically ill seniors. Arch Intern Med.
2000;160(12):1825-33.
Yamada Y, Ikegami N. Preventive home visits for community-dwelling frail elderly people
based on Minimum Data Set-Home Care: randomized controlled trial. Geriatr Gerontol Int.
2003;3:236-42.
Hébert R, Robichaud L, Roy PM, Bravo G, Voyer L. Efficacy of a nurse-led
multidimensional preventive programme for older people at risk of functional decline: a
randomized controlled trial. Age Ageing. 2001;30(2):147-53.
Ploeg J, Brazil K, Hutchison B, Kaczorowski J, Dalby DM, Goldsmith CH, et al. Effect of
preventive primary care outreach on health related quality of life among older adults at risk
of functional decline: randomised controlled trial. BMJ. 2010;340:c1480.
Toseland RW, O’Donnell JC, Engelhardt JB, Hendler SA, Richie JT, Jue D. Outpatient
geriatric evaluation and management: results of a randomized trial. Med Care.
1996;34(6):624-40.
Alkema GE, Wilber KH, Shannon GR, Allen D. Reduced mortality: the unexpected impact
of a telephone-based care management intervention for older adults in managed care.
Health Serv Res. 2007;42(4):1632-50.

Functional Decline in Older Adults

15

Oregon Evidence-based Practice Center

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.
74.

75.

76.

Counsell SR, Callahan CM, Clark DO, Tu W, Buttar AB, Stump TE, et al. Geriatric care
management for low-income seniors: a randomized controlled trial. JAMA.
2007;298(22):2623-33.
Thomas R, Worrall G, Elgar F, Knight J. Can they keep going on their own? A four-year
randomized trial of functional assessments of community residents. Can J Aging.
2007;26(4):379-90.
Kono A, Kai I, Sakato C, Harker JO, Rubenstein LZ. Effect of preventive home visits for
ambulatory housebound elders in Japan: a pilot study. Aging Clin Exp Res. 2004;16(4):2939.
Holland SK, Greenberg J, Tidwell L, Malone J, Mullan J, Newcomer R. Community-based
health coaching, exercise, and health service utilization. J Aging Health. 2005;17(6):697716.
Bernabei R, Landi F, Gambassi G, Sgadari A, Zuccala G, Mor V, et al. Randomised trial of
impact of model of integrated care and case management for older people living in the
community. BMJ. 1998;316(7141):1348-51.
Melis RJ, van Eijken MI, Teerenstra S, van Achterberg T, Parker SG, Borm GF, et al. A
randomized study of a multidisciplinary program to intervene on geriatric syndromes in
vulnerable older people who live at home (Dutch EASYcare Study). J Gerontol A Biol Sci
Med Sci. 2008;63(3):283-90.
Schrijnemaekers VJ, Haveman MJ. Effects of preventive outpatient geriatric assessment:
short-term results of a randomized controlled study. Home Health Care Serv Q.
1995;15(2):81-97.
Rockwood K, Stadnyk K, Carver D, MacPherson KM, Beanlands HE, Powell C, et al. A
clinimetric evaluation of specialized geriatric care for rural dwelling, frail older people. J
Am Geriatr Soc. 2000;48(9):1080-5.
Li CM, Chen CY, Li CY, Wang WD, Wu SC. The effectiveness of a comprehensive
geriatric assessment intervention program for frailty in community-dwelling older people: a
randomized, controlled trial. Arch Gerontol Geriatr. 2010;50(Suppl 1):S39-42.
van Hout HP, Jansen AP, van Marwijk HW, Pronk M, Frijters DF, Nijpels G. Prevention of
adverse health trajectories in a vulnerable elderly population through nurse home visits: a
randomized controlled trial. J Gerontol A Biol Sci Med Sci. 2010;65(7):734-42.
Lam LC, Lee JS, Chung JC, Lau A, Woo J, Kwok TC. A randomized controlled trial to
examine the effectiveness of case management model for community dwelling older
persons with mild dementia in Hong Kong. Int J Geriatr Psychiatry. 2010;25(4):395-402.
Silverman M, Musa D, Martin DC, Lave JR, Adams J, Ricci EM. Evaluation of outpatient
geriatric assessment: a randomized multi-site trial. J Am Geriatr Soc. 1995;43(7):733-40.
Hogg W, Lemelin J, Dahrouge S, Liddy C, Armstrong CD, Legault F, et al. Randomized
controlled trial of anticipatory and preventive multidisciplinary team care: for complex
patients in a community-based primary care setting. Can Fam Physician. 2009;55(12):e7685.
Elkan R, Kendrick D, Dewey M, Hewitt M, Robinson J, Blair M, et al. Effectiveness of
home based support for older people: systematic review and meta-analysis. BMJ.
2001;323(7315):719-25.
Stuck AE, Egger M, Hammer A, Minder CE, Beck JC. Home visits to prevent nursing
home admission and functional decline in elderly people: systematic review and metaregression analysis. JAMA. 2002;287(8):1022-8.

Functional Decline in Older Adults

16

Oregon Evidence-based Practice Center

77.

78.

79.

80.
81.

82.
83.
84.

85.

86.

87.
88.

89.

90.

91.
92.
93.

Bouman A, van RE, Nelemans P, et al. Effects of intensive home visiting programs for
older people with poor health status: A systematic review. BMC Health Services Research
2008;8:74.
Markle-Reid M, Browne G, Weir R, Gafni A, Roberts J, Henderson SR. The effectiveness
and efficiency of home-based nursing health promotion for older people: a review of the
literature. Med Care Res Rev. 2006;63(5):531-69.
Ploeg J, Feightner J, Hutchison B, Patterson C, Sigouin C, Gauld M. Effectiveness of
preventive primary care outreach interventions aimed at older people: meta-analysis of
randomized controlled trials. Can Fam Physician. 2005;51:1244-5.
Byles JE. A thorough going over: evidence for health assessments for older persons. Aust N
Z J Public Health. 2000;24(2):117-23.
Reuben DB, Valle LA, Hays RD, Siu AL. Measuring physical function in communitydwelling older persons: a comparison of self-administered, interviewer-administered, and
performance-based measures. J Am Geriatr Soc. 1995;43(1):17-23.
Rothwell PM. Treating individuals, 2: subgroup analysis in randomised controlled trials:
importance, indications, and interpretation. Lancet. 2005;365(9454):176-86.
Cohen J. Statistical Power Analysis for the Behavioral Sciences. 2nd ed. Hillsdale, NJ: L.
Erlbaum Associates; 1988.
Guyatt GH, Osoba D, Wu AW, Wyrwich KW, Norman GR; Clinical Significance
Consensus Meeting Group. Methods to explain the clinical significance of health status
measures. Mayo Clin Proc. 2002;77(4):371-83.
Johnston BC, Thorlund K, Schünemann HJ, Xie F, Murad MH, Montori VM, et al.
Improving the interpretation of quality of life evidence in meta-analyses: the application of
minimal important difference units. Health Qual Life Outcomes. 2010;8:116.
Hsieh YW, Wang CH, Wu SC, Chen PC, Sheu CF, Hsieh CL. Establishing the minimal
clinically important difference of the Barthel Index in stroke patients. Neurorehabil Neural
Repair. 2007;21(3):233-8.
Bowling A. Measuring Disease: A Review of Disease-Specific Quality of Life
Measurement Scales. 2nd ed. Philadelphia: Open University Press; 2001.
Balu S. Differences in psychometric properties, cut-off scores, and outcomes between the
Barthel Index and Modified Rankin Scale in pharmacotherapy-based stroke trials:
systematic literature review. Curr Med Res Opin. 2009;25(6):1329-41.
Wellwood I, Dennis MS, Warlow CP. A comparison of the Barthel Index and the OPCS
disability instrument used to measure outcome after acute stroke. Age Ageing.
1995;24(1):54-7.
Sikkes SA, de Lange-de Klerk ES, Pijnenburg YA, Scheltens P, Uitdehaag BM. A
systematic review of instrumental activities of daily living scales in dementia: room for
improvement. J Neurol Neurosurg Psychiatry. 2009;80(1):7-12.
Kravitz RL, Duan N, Braslow J. Evidence-based medicine, heterogeneity of treatment
effects, and the trouble with averages. Milbank Q. 2004;82(4):661-87.
Reuben DB. Medical care for the final years of life: ―When you’re 83, it’s not going to be
20 years.‖ JAMA. 2009;302(24):2686-94.
Liang J, Xu X, Bennett JM, Ye W, Quiñones AR. ethnicity and changing functional health
in middle and late life: a person-centered approach. J Gerontol B Psychol Sci Soc Sci.
2009;65(4):470-81.

Functional Decline in Older Adults

17

Oregon Evidence-based Practice Center

94.

Gill TM, Gahbauer EA, Han L, Allore HG. Trajectories of disability in the last year of life.
N Engl J Med. 2010;362(13):1173-80.
95. Hardy SE, Gill TM. Recovery from disability among community-dwelling older persons.
JAMA. 2004;291(13):1596-602.
96. Des Jarlais DC, Lyles C, Crepaz N; TREND Group. Improving the reporting quality of
nonrandomized evaluations of behavioral and public health interventions: the TREND
statement. Am J Public Health. 2004;94(3):361-6.
97. Schulz KF, Altman DG, Moher D; CONSORT Group. CONSORT 2010 statement:
updated guidelines for reporting parallel group randomized trials. Ann Intern Med.
2010;152(11):726-32.
98. Buurman BM, van Munster BC, Korevaar JC, de Haan RJ, de Rooij SE. Variability in
measuring (instrumental) activities of daily living functioning and functional decline in
hospitalized older medical patients: a systematic review. J Clin Epidemiol. 2011;64(6):61927.
99. Ferrucci L, Guralnik JM, Studenski S, Fried LP, Cutler GB Jr, Walston JD; Interventions
on Frailty Working Group. Designing randomized, controlled trials aimed at preventing or
delaying functional decline and disability in frail, older persons: a consensus report. J Am
Geriatr Soc. 2004;52(4):625-34.
100. Studenski S, Perera S, Patel K, Rosano C, Faulkner K, Inzitari M, et al. Gait speed and
survival in older adults. JAMA. 2011;305(1):50-8.

Functional Decline in Older Adults

18

Oregon Evidence-based Practice Center

Figure 1. Search Results and Article Flow

Abbreviations: ADL=activities of daily living; IADL=instrumental activities of daily living; QOL=quality of life.
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Figure 2. Meta-Analysis of Activities of Daily Living at 12 Months for Interventions With the
Primary Purpose of Preventing Functional Decline
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Functional Decline in Older Adults

20

Oregon Evidence-based Practice Center

Figure 3. Meta-Analysis of Instrumental Activities of Daily Living at 12 Months for Interventions
With the Primary Purpose of Preventing Functional Decline

Study

N
Intervention

SMD (95% CI)

Leveille 1998

95

93

-0.07 (-0.36, 0.21)

Wallace 1998

45

45

0.63 (0.20, 1.05)

Reuben 1999

176

175

0.19 (-0.02, 0.40)

Burns 2000

56

58

0.21 (-0.15, 0.58)
0.20 (-0.04, 0.45)

Subtotal (I-squared = 59.1%, p = 0.062)
Non-US setting
van Rossum 1993

292

288

-0.14 (-0.30, 0.03)

Schrijnemaekers 1995

85

97

0.06 (-0.23, 0.35)

Gagnon 1999

153

162

0.13 (-0.09, 0.35)

Kono 2004

42

36

0.08 (-0.36, 0.53)

Bouman 2008

139

154

0.02 (-0.20, 0.25)

Richardson 2008

122

115

0.26 (0.01, 0.52)

Subtotal (I-squared = 38.2%, p = 0.151)

0.05 (-0.08, 0.18)

Overall (I-squared = 50.5%, p = 0.033)

0.10 (-0.01, 0.22)

-.5
Favors control

0

.5

1

Favors intervention

Abbreviations: CI=confidence interval; N=number; SMD=standardized mean difference; US=United States.
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Figure 4. Meta-Analysis of Activities of Daily Living/Instrumental Activities of Daily Living,
Instrumental Activities of Daily Living, or Activities of Daily Living* at 12 Months for Interventions
With the Primary Purpose of Preventing Functional Decline

Study

N
Intervention

US setting
Leveille 1998
95
Wallace 1998
45
Coleman 1999
96
Reuben 1999
176
Burns 2000
56
Gill 2002
88
Subtotal (I-squared = 56.8%, p = 0.041)
Non-US setting
van Rossum 1993
292
Schrijnemaekers 1995
85
Gagnon 1999
153
van Haastregt 2000
129
Hebert 2001
228
Kono 2004
42
Bouman 2008
139
Richardson 2008
122
Li 2010
129
Ploeg 2010
361
215
van Hout 2010
Subtotal (I-squared = 17.4%, p = 0.278)

N
Control

SMD (95% CI)

93
45
73
175
58
90

-0.07 (-0.36, 0.21)
0.63 (0.20, 1.05)
-0.05 (-0.35, 0.26)
0.19 (-0.02, 0.40)
0.21 (-0.15, 0.58)
0.40 (0.10, 0.69)
0.19 (0.00, 0.38)

288
97
162
123
226
36
154
115
140
358

-0.14 (-0.30, 0.03)
0.06 (-0.23, 0.35)
0.13 (-0.09, 0.35)
0.19 (-0.06, 0.43)
-0.08 (-0.27, 0.10)
0.08 (-0.36, 0.53)
0.02 (-0.20, 0.25)
0.26 (0.01, 0.52)
0.06 (-0.18, 0.30)
0.10 (-0.05, 0.25)
-0.01 (-0.20, 0.18)
0.04 (-0.03, 0.11)

209

Overall (I-squared = 42.3%, p = 0.034)

0.09 (0.01, 0.16)

-.5
Favors control

0

.5

1

Favors intervention

* If more than one instrument was available for an ADL, IADL, or ADL/IADL outcome, the ADL/IADL outcome was given preference,
followed by the IADL outcome, and lastly the ADL outcome.
Abbreviations: ADL=activities of daily living; CI=confidence interval; IADL=instrumental activities of daily living; N=number;
SMD=standardized mean difference; US=United States.
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Figure 5. Meta-Analysis of Hospitalizations at 12 Months

Study

US Setting*

Events,

Events,

RR (95% CI)

Treatment

Control

Purpose preventing functional decline
Epstein 1990

1

1.11 (0.75, 1.63)

41/185

41/205

Toseland 1996

1

0.92 (0.72, 1.18)

47/80

51/80

Leveille 1998

1

0.59 (0.32, 1.11)

13/100

22/100

Phelan 2007

1

1.29 (0.77, 2.19)

23/116

23/150

van Rossum 1993

0

0.69 (0.49, 0.98)

45/292

64/288

Kono 2004

0

1.02 (0.07, 15.88)

1/59

1/60

van Hout 2010

0

1.20 (1.01, 1.41)

163/320

141/331

0.97 (0.79, 1.19)

333/1152

343/1214

Subtotal (I-squared = 53.7%, p = 0.044)

Other purpose
Tinetti 1994

1

0.85 (0.55, 1.32)

29/140

33/136

Sommers 2000

1

1.13 (0.88, 1.45)

85/212

70/197

Hendriksen 1984

0

0.93 (0.70, 1.23)

70/285

76/287

Bernabei 1998

0

0.71 (0.52, 0.99)

36/99

51/100

Close 1999

0

0.79 (0.59, 1.06)

NR/184

NR/213

Caplan 2004

0

0.81 (0.70, 0.94)

164/370

201/369

Harari 2008

0

1.00 (0.82, 1.24)

143/921

162/1048

Hogg 2009

0

1.01 (0.66, 1.55)

31/120

31/121

Subtotal (I-squared = 23.4%, p = 0.243)

0.90 (0.81, 0.99)

NR/2331

NR/2471

Overall (I-squared = 45.9%, p = 0.027)

0.93 (0.84, 1.03)

NR/3483

NR/3685

.25

.5

1

2

* 1=U.S. setting; 0=non-U.S. setting.
Abbreviations: CI=confidence interval; NR=not reported; RR=relative risk; US=United States.
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Figure 6. Meta-Analysis of Institutionalizations at 12 Months

Study

US Setting*

Events,

Events,

RR (95% CI)

Treatment

Control

Purpose preventing functional decline
Epstein 1990

1

0.79 (0.26, 2.45)

5/185

7/205

Silverman 1995

1

0.57 (0.10, 3.36)

2/239

3/203

Toseland 1996

1

1.50 (0.26, 8.74)

3/80

2/80

Gill 2002

1

0.72 (0.38, 1.39)

13/94

18/94

Rockwood 2000

0

1.49 (0.65, 3.42)

13/95

8/87

Hebert 2001

0

1.01 (0.30, 3.45)

5/250

5/253

Kono 2004

0

0.64 (0.22, 1.83)

5/59

8/60

Ploeg 2010

0

0.60 (0.24, 1.54)

7/331

11/314

van Hout 2010

0

1.14 (0.76, 1.71)

43/320

39/331

0.95 (0.73, 1.24)

96/1653

101/1627

Subtotal (I-squared = 0.0%, p = 0.787)
Other purpose
Sommers 2000

1

1.41 (0.40, 4.95)

6/246

4/232

Cohen 2002

1

0.99 (0.77, 1.28)

88/346

89/348

Holland 2005

1

0.33 (0.03, 3.11)

1/255

3/249

Hendriksen 1984

0

0.78 (0.30, 2.07)

7/285

9/287

Bernabei 1998

0

0.67 (0.32, 1.43)

10/99

15/100

Dalby 2000

0

0.32 (0.01, 7.61)

0/73

1/69

Hogan 2001

0

2.13 (0.20, 22.99)

2/79

1/84

Newbury 2001

0

1.00 (0.15, 6.82)

2/50

2/50

Caplan 2004

0

1.14 (0.70, 1.85)

32/370

28/369

Lam 2010

0

2.19 (0.24, 20.31)

3/59

1/43

Subtotal (I-squared = 0.0%, p = 0.899)

0.99 (0.81, 1.21)

151/1862

153/1831

Overall (I-squared = 0.0%, p = 0.961)

0.98 (0.83, 1.15)

247/3515

254/3458

.125

.25

.5

1

2

4

8

* 1=U.S. setting; 0=non-U.S. setting.
Abbreviations: CI=confidence interval; RR=relative risk; US=United States.
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Figure 7. Meta-Analysis of Mortality at 12 Months
RR (95% CI)

Events,
Events,
Treatment Control

Purpose preventing functional decline
Yeo 1987
1
Epstein 1990
1
Silverman 1995
1
Toseland 1996
1
Leveille 1998
1
Coleman 1999
1
Reuben 1999
1
Burns 2000
1
Boult 2001
1
1
Gill
Counsell 2007
1
van Rossum 1993
0
Schrijnemaekers 1995 0
0
Gagnon 1999
Rockwood 2000
0
van Haastregt 2000
0
Hebert 2001
0
Kono 2004
0
Richardson
0
2008
Ploeg 2010
0
0
van Hout 2010
Subtotal (I-squared = 0.0%, p = 0.580)

1.97 (0.94, 4.15)
0.85 (0.38, 1.90)
0.59 (0.23, 1.53)
1.17 (0.41, 3.32)
0.50 (0.05, 5.37)
0.76 (0.23, 2.53)
0.09 (0.01, 1.66)
0.45 (0.15, 1.37)
0.93 (0.57, 1.53)
1.50 (0.44, 5.14)
0.89 (0.45, 1.76)
0.92 (0.47, 1.83)
2.04 (0.72, 5.77)
1.25 (0.62, 2.53)
1.70 (0.71, 4.07)
0.71 (0.32, 1.54)
0.67 (0.33, 1.37)
0.68 (0.20, 2.28)
0.33 (0.07, 1.59)
0.99 (0.42, 2.35)
0.84 (0.47, 1.50)
0.92 (0.77, 1.10)

19/106
10/185
7/239
7/8
1/101
5/8
0/180
4/6
28/294
6/9
15/463
15/292
10/110
16/212
13/95
10/159
12/250
4/5
2/134
10/361
20/331
214/389

9/9
13/205
10/203
6/8
2/100
5/6
5/183
10/68
28/274
4/9
17/466
16/288
5/112
13/215
7/8
14/157
18/253
6/6
6/131
10/358
23/320
227/3821

Other purpose
Tinetti 1994
1
Sommers 2000
1
Cohen 2002
1
Martin 2004
1
Holland 2005
1
Alkema 2007
1
Mahoney 2007
1
Shumway-Cook 2007 1
Hendriksen 1984
0
Bernabei 1998
0
Close 1999
0
Dalby 2000
0
Hogan 2001
0
Newbury 2001
0
Yamada 2003
0
Caplan 2004
0
Dyer 2004
0
Davison 2005
0
Lord 2005
0
Sahlen 2006
0
Vaapio 2007
0
Elley 2008
0
Harari 2008
0
Hendriks 2008
0
Hogg 2009
0
Salminen 2009
0
Vind 2009
0
Lam 2010
0
Logan 2010
0
Subtotal (I-squared = 0.0%, p = 0.487)

1.17 (0.36, 3.73)
1.15 (0.48, 2.72)
0.99 (0.74, 1.32)
0.92 (0.73, 1.16)
1.22 (0.33, 4.49)
0.46 (0.28, 0.75)
1.13 (0.45, 2.86)
0.67 (0.11, 3.97)
1.05 (0.60, 1.85)
0.93 (0.45, 1.94)
0.81 (0.47, 1.42)
2.21 (0.59, 8.19)
0.43 (0.08, 2.13)
0.20 (0.02, 1.65)
0.73 (0.35, 1.55)
1.03 (0.73, 1.47)
0.92 (0.34, 2.52)
0.58 (0.14, 2.39)
0.32 (0.07, 1.59)
0.44 (0.21, 0.94)
1.27 (0.34, 4.69)
1.77 (0.53, 5.93)
1.11 (0.63, 1.94)
5.03 (0.59, 42.59)
7.06 (0.37, 135.18)
1.53 (0.43, 5.35)
1.00 (0.25, 3.94)
0.55 (0.13, 2.32)
0.84 (0.46, 1.54)
0.90 (0.80, 1.02)

6/140
11/247
73/346
132/425
5/255
21/377
9/174
2/226
23/285
12/99
19/184
7/7
2/7
1/5
11/184
55/370
7/9
3/159
2/210
8/196
5/293
7/155
25/124
5/166
3/120
6/293
4/196
3/5
16/102
483/10633

5/136
9/232
74/348
143/4247
4/249
49/404
8/175
3/227
22/287
13/100
27/213
3/6
5/8
5/5
15/184
53/369
7/9
5/154
6/204
32/346
4/298
4/157
23/1263
1/167
0/121
4/298
4/196
4/4

0.91 (0.82, 1.00)

697/14527 778/14634

Study

US Setting*

Overall (I-squared = 0.0%, p = 0.606)

.0625

.25 .

1

2

4

8

551/10813

1

* 1=U.S. setting; 0=non-U.S. setting.
Abbreviations: CI=confidence interval; RR=relative risk; US=United States.
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Table 1. Framework for Understanding Heterogeneity Across Trials, With Examples From Evaluating Multifactorial Assessment and
Management Interventions in Older Adults
Framing
questions
Populations

Interventions

What constructs are assessed? What are
the potential sources of clinical
heterogeneity?
Risk: General (unselected) population or
population selected for increased risk for
functional decline

Aim: Primary purpose of intervention (e.g., to
prevent functional decline)
Personnel: Training of individuals involved in
assessment and management
Setting: Where (and how) the assessment
and management was delivered
Intensity: Duration (time and frequency) of
the assessment and management
Comprehensiveness: Level of active
management of the identified risk
factors/conditions

Comparators

Type of control group: Usual care, minimal
care, wait-list control

Outcomes

Type: A priori outcomes (i.e., functioning
/ability, HRQL, hospitalization,
institutionalization, mortality)
Followup: Time points at which outcomes
were measured
Subgroup analyses: A priori subpopulations
for which outcomes were reported

How are these constructs measured? How good are
the different methods of measurement?
2/3 of trials studied populations selected for increased
risk for functional decline but used very different
definitions of risk (e.g., recent emergency department
visit or hospitalization, multiple chronic health conditions,
frailty)
1/2 of trials with primary aim to reduce functional decline,
other stated aims varied widely (e.g., prevent falls,
decrease resource utilization)
1/2 of trials involved geriatric expertise, some trials
involved lay personnel
Interventions were delivered through the home,
community centers, primary care practices, or geriatric
clinics

What is the most informative way to summarize these
constructs? Due to heterogeneity, what can (and
cannot) be said about the findings?
Difficulty applying a standardized definition of population risk
due to lack of routine reporting of patient risk or use of crude
measures of baseline risk
Pooled analyses included stratification based on population
risk (general vs. at risk); however, unclear if comparing
similar risk populations
No consistent categorization scheme for interventions, and
minimal reporting of intervention details made it difficult to
group similar interventions
Pooled analyses stratifying results based on single
dimensions of intervention characteristics and population
risk, or meta-regression of multiple dimensions of
heterogeneity, substantially limited the number of trials to
pool and were unsuccessful in explaining statistical
heterogeneity

Many trials did not report details about intervention to
assess intensity or comprehensiveness; wide variation in
delivery and frequency of assessments, as well as
variation in intensity and comprehensive-ness of
management subsequent to assessment
Many trials did not report details about control group care

Control groups or usual care not well defined, making
comparison of findings over time and in different countries
Usual care control groups varied across trials as evidence difficult
base spanned 20 years (secular trends over time affect
usual care) and 1/2 of trials conducted in countries with
Lack of intervention effect in more recent trials or trials
different health care systems and social services from the conducted in Canada and Europe may be influenced by
United States
different standard of care in usual care group, and therefore
may not be applicable to many U.S. practices
Inconsistent reporting of types of outcomes across trials, Little overlap in trials reporting different outcomes and lack
many outcomes not frequently reported (i.e., HRQL,
of reporting of multiple (constellation of) outcomes limits
hospitalization, institutionalization)
ability to understand overall clinical effect of interventions
Variation in how outcomes were measured and reported
(e.g., missing data, continuous vs. dichotomous, change
from baseline vs. followup measurement)

Evidence of selective reporting of outcomes
Many trials could not be included in meta-analyses because
of limitations in how outcomes were reported or because of
selective reporting

ADL/IADL were commonly used as outcome measures
but used different instruments, and certain instruments
may not be responsive or sensitive in community-dwelling Lack of a priori subgroup analyses limit ability to understand
heterogeneity of treatment effects
older adults

Abbreviations: ADL=activities of daily living; HRQL=health-related quality of life; IADL=instrumental activities of daily living.

Functional Decline in Older Adults

26

Oregon Evidence-based Practice Center

Table 2. Number of Included Trials for Meta-Analyses by Outcome

Primary aim

Outcome

To reduce functional
decline (34 trials)

ADL or IADL

All (70 trials)

Hospitalization
Institutionalization
Mortality
Quality of life

Number of trials
with outcome
28

21
25
66
21

Number of trials with ~12
month meta-analyses*
ADL: 14
IADL: 10
ADL or IADL: 17†
16
19
50
No meta-analysis

Number of trials with longterm meta-analyses**
ADL: 6
IADL: 5
ADL or IADL: 7†
5
7
21
No meta-analysis

* ~12 month meta-analysis = 6 to 18 months.
** Long-term meta-analysis = 24 to 39 months (no trials reported outcomes between 18 and 24 months).
† Sensitivity analyses.
Abbreviations: ADL=activities of daily living; IADL=instrumental activities of daily living.
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Table 3. Outcomes Reported for Interventions With a Primary Purpose of Preventing Functional Decline

Location
U.S. Trials

Author
1
Yeo 1987
2
Epstein 1990
3
Wagner 1994
4
Silverman 1995
5
Stuck 1995
6
Toseland 1996
7
Leveille 1998
8
Wallace 1998
9
Coleman 1999
10
Reuben 1999
11
Burns 2000
12
Boult 2001
13
Gill 2002
14
Counsell 2007
15
Phelan 2007
16
Non-U.S. Trials Vetter 1984
17
Carpenter 1990
18
McEwan 1990
19
Pathy 1992
20
van Rossum 1993
21
Schrijnemaekers 1995
22
Gagnon 1999
23
Rockwood 2000
24
Stuck 2000
25
van Haastregt 2000
26
Hebert 2001
27
Kono 2004
28
Chi 2006
29
Bouman 2008
30
Melis 2008
31
Richardson 2008
32
Li 2010
33
Ploeg 2010
34
van Hout 2010

ADL/IADL
x
x
x
x
xx
x
xx
xx
xx
xx
xx
x
xx
xx
x
x
x
x
xx
xx
xx
x
x
x
x
xx
x
xx
x
xx
xx
xx
xx

Mortality
xx
xx
x
xx
x
xx
xx
xx
xx
xx
xx
xx
xx
x
x
x
x
xx
xx
xx
xx
x
xx
xx
xx
x
x
xx
x
xx
xx

Hospitalization
xx
x
x
xx
xx
xx
x
xx
xx
x
xx

Institutionalization
xx
xx
x
xx
xx
x
xx
x
xx
xx
x
xx
xx

Quality of Life
x
x
x
x
x
x
x
x
x
-

Falls
xx
xx
x
xx
-

x=data available; xx=data included in meta-analysis.
Abbreviations: ADL=activities of daily living; IADL=instrumental activities of daily living.
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Table 4. Outcomes Reported for Interventions With a Primary Purpose Other Than Preventing Functional Decline

Location
U.S. Trials

Author
35
Tinetti 1994
36
Morrissey 1995
37
Sommers 2000
38
Cohen 2002
39
Martin 2004
40
Alkema 2007
41
Mahoney 2007
42
Shumway-Cook 2007
43
Holland 2005
Non-U.S. Trials Hendriksen 198444
45
Vetter 1992
46
Gallagher 1996
47
Bernabei 1998
48
Close 1999
49
Dalby 2000
50
Hogan 2001
51
Newbury 2001
52
Lightbody 2002
53
Yamada 2003
54
Byles 2004
55
Caplan 2004
56
Dyer 2004
57
Davison 2005
58
Lord 2005
59
Sahlen 2006
60
Salminen 2009
61
Thomas 2007
62
Vaapio 2007
63
Elley 2008
64
Harari 2008
65
Hendriks 2008
66
Peri 2008
67
Vind 2009
68
Hogg 2009
69
Lam 2010
70
Logan 2010

ADL/IADL
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x

Mortality
xx
xx
xx
xx
xx
xx
xx
xx
xx
x
xx
xx
xx
xx
xx
xx
x
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx

Hospitalization
xx
xx
x
xx
xx
xx
x
xx
xx
x
-

Institutionalization
xx
xx
xx
xx
xx
xx
xx
xx
x
xx
x
xx
-

Quality of Life
x
x
x
x
x
x
x
x
x
x
-

Falls
xx
xx
x
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
xx
x

x=data available; xx=data included in meta-analysis.
Abbreviations: ADL=activities of daily living; IADL=instrumental activities of daily living.
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Table 5. Pooled Effect Sizes for Various Outcomes at 6–18 Months Post Baseline

Outcome
ADL

IADL

ADL/IADL**

Hospitalizations

Institutionalizations

Mortality

Location
U.S.
Non-U.S.
All
U.S.
Non-U.S.
All
U.S.
Non-U.S.
All
U.S.
Non-U.S.
All
U.S.
Non-U.S.
All
U.S.
Non-U.S.
All

Effect Size (95% CI)*
0.19 (0.06 to 0.33)
0.07 (-0.01 to 0.14)
0.10 (0.04 to 0.17)
0.20 (-0.04 to 0.45)
0.05 (-0.08 to 0.18)
0.10 (-0.01 to 0.22)
0.19 (0.00 to 0.38)
0.04 (-0.03 to 0.11)
0.09 (0.01 to 0.16)
1.00 (0.87 to 1.15)
0.90 (0.78 to 1.03)
0.93 (0.84 to 1.03)
0.94 (0.76 to 1.18)
1.01 (0.80 to 1.27)
0.98 (0.83 to 1.15)
0.89 (0.78 to 1.02)
0.93 (0.81 to 1.07)
0.91 (0.82 to 1.00)

Number of Trials
6
8
14
4
6
10
6
11
17
7
9
16
7
12
19
19
31
50

2

I (%)
13.8
0.0
0.0
59.1
38.2
50.5
56.8
17.4
42.3
0.0
58.3
42.2
0.0
0.0
0.0
5.7
0.0
0.0

* ADL, IADL, and ADL/IADL are continuous outcomes, and any effect size greater than 0 indicates the intervention had a favorable
effect. Hospitalizations, institutionalizations, and mortality are dichotomous outcomes, and any effect size greater than 1 indicates
the intervention had a favorable effect.
** ADL/IADL as an outcome included, in order of preference, combined measures of ADL and IADL, IADL alone, and ADL alone.
Abbreviations: ADL=activities of daily living; CI=confidence interval; IADL=instrumental activities of daily living; US=United States.
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Table 6. Summary of Evidence

Body of
Evidence
70 trials
(n=40,917)

Validity

Consistency

Internal: Fair
Large amount of clinical
quality; very few
heterogeneity:
good-quality trials.
Trials in different risk
populations, about 1/3 of
External: Fair
trials in general risk
applicability; only
populations
1/3 of trials in
Large variation in types
United States,
of interventions evaluated
many interventions
Difficult to adequately
involved geriatric
categorize similar
expertise, many
populations and
interventions not
interventions primarily
widely available in
due to limitations in
primary care or
reporting at the trial level
referable from
primary care.
Variation in what outcomes
measures reported, how
they were reported, and
length of followup for which
they were reported.
Variation in outcomes
resulted in different bodies
of literature being
represented by each set of
outcome analyses.

Findings

Limitations

Effectiveness: All of the trials with a primary
purpose of preventing functional decline reported
some measure of ADL and/or IADL. Meta-analysis
for functional ability (17 trials) showed a small but
statistically significant increase in ADL and/or
IADL at about 12 months (SMD, 0.09 [95% CI,
0.01 to 0.16]). Results at longer-term followup
were consistent with 12-month findings but
included far fewer studies (7 trials). Results from
trials that could not be pooled were consistent with
meta-analyses. These very small relative changes
may not be clinically significant.

Different instruments used to measure ADL and
IADL outcomes, incomplete reporting of details
about outcome measurement, unclear validity
and comparability of some instruments.

HRQL outcomes, hospitalizations, and
institutionalizations were not commonly reported.
Meta-analyses for hospitalizations,
institutionalizations, and mortality outcomes
showed no statistically significant differences, but
event rates were low.

Small, nonclinically significant differences might
not reflect limited benefit given nonresponsiveness of outcome measures and heterogeneity of
treatment effects that could not be explored.

Many trials could not be included in metaanalyses because of limitations or differences in
reporting outcomes and lengths of followup;
HRQL outcomes could not be pooled due to
sparse reporting and differences in how
outcomes were reported (likely reflecting
selective reporting).

Specific harms rarely reported and individual
trials likely not powered to detect harms; unclear
Harms: Although some trials reported slightly
if some unintended consequences represent net
higher mortality, institutionalizations,
harm (e.g., if increase in hospitalization is truly a
hospitalizations, and falls in the intervention group harm).
compared with the control group, the difference
was only statistically significant in one instance
Inconsistent reporting of a set of comprehensive,
(for institutionalization). Meta-analyses for these
comparable outcomes across trials complicates
outcomes did not show any statistically significant the assessment of the overall effect of
evidence of harms.
interventions.

Abbreviations: ADL=activities of daily living; CI=confidence interval; HRQL=health-related quality of life; IADL=instrumental activities of daily living; SMD=standardized mean
difference.
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Table 7. Considerations for Future Research on the Health and Functional Decline of Older Adults

Considerations
On populations

On interventions
(and comparators)

On outcomes

For individual studies
Use commonly accepted measures for risk of functional decline (e.g.,
age, ADL/IADL, self-rated health)

For the field of research
Identify robust measures for characterizing an individual’s or
population’s risk for functional decline

Report measure of functional ability (e.g., ADL/IADL) at baseline and
followup to demonstrate trajectory of health for intervention and control
groups

Identify clinically important subgroups that are at greater risk for
functional decline; subgroups that should be routinely
considered

Define a priori important clinical subgroups based on different levels of
risk for functional decline
Provide details of complex interventions (i.e., purpose, personnel,
Evaluate consistent interventions or intervention components
setting, intervention components, and intensity and comprehensiveness across trials (i.e., test reproducibility of similar interventions in
of components)
similar populations, and across different populations and
settings)
Be explicit about control group intervention; be explicit about usual care
(because usual care varies widely across settings and countries)
Report outcomes at baseline and followup, not just the difference or
Identify core clinical outcomes for community-dwelling older adults
change in outcome scores
(i.e., constellation of outcomes that capture overall health and
function)
Consider reporting dichotomous outcomes (based on standard
thresholds) of functional decline or ability
Identify robust outcome measures for global function for
community-dwelling older adults (i.e., specific instruments for
Avoid selective reporting of outcomes and subcomponents of scores
performance-based and patient-reported functional abilities)
(unless subcomponents are identified a priori as a primary or secondary
outcome)
Identify meaningful population-level change thresholds in
commonly used patient-reported outcomes measuring overall
function or quality of life

Abbreviations: ADL=activities of daily living; IADL=instrumental activities of daily living.
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Analytic Framework and Key Questions
Building on the methods and approach of the 2009 USPSTF evidence review of interventions to
prevent falls in older adults,1 we developed an analytic framework and formulated two key
questions to guide our systematic review. The key questions were designed to evaluate the
effectiveness and harms of primary care–relevant multifactorial assessment and management
interventions in reducing disability and maintaining independence among community-dwelling
older adults. Multifactorial assessment and management interventions are defined as a preventive
strategy aimed at the identification and treatment of multidimensional geriatric risk factors. This
strategy generally includes evaluation of physical functioning, with or without assessment of
cognitive functioning or social problems. Multifactorial assessment and management
interventions for this review must include a clinical assessment of two or more domains of
functioning, generally supplemented by assessment of disability-related or general geriatric risk
factors and/or conditions. The assessment results also must be used as the basis for ongoing
management.
Key question 1: Do primary care–relevant multifactorial assessment and management
interventions improve quality of life; reduce hospitalization, disability, or mortality; or maintain
independent living in community-dwelling older adults?
Key question 2: What are the adverse effects associated with these multifactorial assessment and
management interventions (e.g., paradoxical increase in falls, hospitalization, or
institutionalization)?

Search Strategy
Incorporating a published strategy,2 we used two recent systematic reviews as a foundation for
our literature search.1,3 The first review was conducted for the USPSTF and addressed
multifactorial assessment and management interventions to prevent falls in older adults.1 The
second review was a comprehensive systematic review that included 87 trials of “complex
interventions” to improve physical functioning and maintain independent living in older adults
published before 2005.3 We reviewed all the full-text articles of both the included and excluded
trials from these two reviews, as well as checked the reference listing for included trials from
several other relevant reviews.3-7 We then conducted a search for both key questions in
MEDLINE, the Cochrane Central Registry of Controlled Trials, and the Cumulative Index to
Nursing and Allied Health Literature from 2004 through June 3, 2010 (see Appendix A Table 1
for the search string).

Inclusion and Quality Criteria
Two investigators independently reviewed all abstracts and articles against inclusion and
exclusion criteria (see Appendix A Table 2 for the inclusion and exclusion criteria) and
critically appraised all included articles using design-specific criteria and USPSTF methods.8
The USPSTF has defined a three-category quality rating of “good,” “fair,” and “poor” based on
specific criteria (see Appendix A Table 3 for quality criteria). Discrepancies in quality ratings
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were resolved by consultation with a third investigator. All trials rated as poor quality were
excluded from the review.

Data Abstraction and Outcomes
One investigator abstracted data from included trials into evidence tables and a second
investigator reviewed abstracted data for accuracy. We abstracted prespecified study details into
evidence tables that included the following items: study purpose, setting (location, target
population, recruitment strategy), population characteristics (study inclusion and exclusion
criteria, participant age, sex, race/ethnicity, and socioeconomic status, as defined by income or
education), baseline health status (self-rated health, disability, previous hospitalizations, living
situation, and cognitive impairment) and high-risk categorization (as defined by the trial),
intervention characteristics (assessment components and delivery approach, management
components and personnel), and outcomes. Relevant outcomes for abstraction included any
measure of ADL or IADL (e.g., Katz or Lawton scale, SF-36 physical functioning domain) and
any measure of HRQL (e.g., SF-12, SF-36, or EuroQol), in addition to falls, hospitalization,
institutionalization, mortality, and adverse events (e.g., harms requiring unexpected medical
attention).
Patient-reported outcomes: ADL, IADL, and HRQL. A variety of instruments were used for
ADL, IADL, and HRQL. Some studies used more than one instrument to measure the same
outcome, and author designations of the purpose of the instrument were not always clear or
consistent across studies. We included any instrument that was consistent with measuring typical
ADL or IADL, and consulted with a geriatrician when needed. We included any HRQL
instrument. Often the instrument was not reported, but the authors detailed the questions in the
methods of the article so we could determine if it measured traditional ADL, IADL, or HRQL
domains. Briefly, we applied the following hierarchical decision rules to selecting functional
ability and HRQL outcomes to be abstracted from each study, after conducting an audit of all
instruments used to report these outcomes across all included studies. For ADL, IADL, and
HRQL, a minimum of 6 months followup was required.
Typical ADLs included bathing, dressing, grooming, toileting, transferring, continence, feeding,
mobility, and stairs. One ADL instrument was not carried over to the meta-analysis because we
could not find any information indicating it was similar to the other ADL instruments used,
specifically, the Chinese version of the Minimum Data Set–Home Care. When given a choice
between a lesser known ADL instrument and the SF-36 physical functioning domain, the SF-36
was carried over to the meta-analysis instead of the other instrument. Likewise, when given a
choice between the Barthel Index and the SF-36, the Barthel Index was carried over to the metaanalysis as determined by consensus. If a trial used a different instrument (not listed above) to
measure functional status, we reviewed that instrument for comparability with other included
instruments. As an example, one study11 used a component of the Sickness Impact Profile (SIP)
as a measure of functional ability. Using a priori decision rules, we determined this instrument
should represent HRQL. On examination, we determined the physical functioning dimension of
the SIP to be much more extensive than the other included measures of ADL and more in line
with the physical component score of the SF-36. Therefore, these results were not included in the
ADL meta-analyses; however, they are captured in the master evidence table under HRQL.
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Typical IADLs include telephoning, shopping, food preparation, housekeeping, laundry,
transportation, medications, and finances. When given a choice between a lesser known IADL
instrument and the SF-36, the SF-36 was carried over to the meta-analysis instead of the other
instrument. Two IADL instruments were not carried over to the meta-analysis because we could
not find any information indicating they were similar to the other IADL instruments used: social
ADL and the Chinese version of the Minimum Data Set–Home Care (involvement and capacity).
When data on ADL or IADL outcomes seemed to have been measured but not reported, or
reported in a format we could not use, we emailed the authors to request the data if the study was
published after 2000. Many authors replied with additional data, and we included both published
and unpublished data in the meta-analysis. Some trials used instruments that measured combined
ADL and IADL. These data were not utilized in the meta-analysis, as deficits in ADL and IADL
could not be teased apart from one another, although these combined outcomes were abstracted
using the same methodology as for ADL and IADL.
For HRQL, we abstracted only overall or component scores (specifically, mental and physical
component scores). If only selected domains (or subscales) were reported, we did not abstract
these at the risk of selective reporting bias. Except when we determined that a HRQL tool (as
designated by study authors) fit within our schema as a measure of function, we did not limit
data abstraction according to the type of HRQL instrument used.
Dichotomous outcomes were also abstracted for ADL, IADL, and HRQL. The method the
authors used to report data was collected in the evidence table. No further manipulations of these
data were made.
Other outcomes: falls, hospitalizations, institutionalizations, and mortality. The number of
fallers, number hospitalized, and number institutionalized at a minimum of 6 months followup
and at each time point thereafter for the intervention and control groups were abstracted from
each study. If raw numbers were not available, we abstracted any odds ratios or risk ratios. For
fallers, we looked for the number of participants who fell over the course of the study and the
number analyzed for the intervention and control groups. For institutionalizations, we looked for
the number of participants who were institutionalized and the number randomized to the
intervention and control groups. The number of participants who died within a minimum of 12
months followup and at each time point thereafter in the intervention and control groups was
abstracted from each study. For mortality, we looked for the number of participants who died
over the course of the study and the number randomized to the intervention and control groups.

Data Analyses
Clinical heterogeneity. Given the clinical heterogeneity associated with the populations selected
and study characteristics, we identified a series of explanatory variables from previous research
and from our own observations of variability between studies to explore in synthesizing the
results. In addition to the categorizing variables, study purpose, and trial country, we considered
other potential explanatory variables, including: mean age of trial population, baseline frailty/risk
status of the population, baseline functional status of the control group, control group mortality
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rate, applicability of trial to current U.S. setting, comprehensiveness of the management
delivered following multifactorial assessment, whether geriatric expertise was used in the
assessment and management, intensity of the interventions, year of trial publication, and quality
of trial.
To understand the clinical heterogeneity of the populations included in the trials, we grouped
trials by health status, frailty, or risk for functional decline of the trial population, using four
separate approaches: 1) mean age, 2) a three-level composite measure to approximate frailty
(which included age, self-rated health, and loss/dependency of one or more ADLs or IADLs), 3)
baseline functional status of the control group (based on ADL and IADL, if reported, and
categorized into low, medium, and high tertiles for each instrument used), and 4) control group
mortality rate at 12 months. None of these approaches were informative.
To understand the clinical heterogeneity of the interventions evaluated, we grouped trials by
applicability to current care in the United States, intervention comprehensiveness, geriatric
expertise involvement, and intervention intensity:
1. Applicability of the intervention was based on whether the current health care system had
comparable health professionals, mechanism to pay for service, and adequate access to
the type of service. Highly applicable interventions used interventions and services
currently available in the U.S. health care system and a mechanism to pay for these
services. Lowly applicable interventions used health professionals not currently available
in the U.S. health care system, services not generally available, and no reimbursement
mechanism for the services being delivered.
2. Intervention comprehensiveness was categorized as low, moderate, or high. Low
comprehensiveness management included feedback of assessment results to the patient
and primary care physician, moderate comprehensiveness included some additional
management as part of the intervention (e.g., referrals to specialists), and high
comprehensiveness included full management of identified risks during multifactorial
assessment as part of the intervention.
3. Geriatric expertise involvement was based on whether a clinician with geriatric expertise
(e.g., geriatrician, geriatric nurse practitioner) conducted the assessment and/or was
involved in the management.
4. Intensity of the intervention was measured by the number, frequency, and duration of the
assessments and management contacts with each participant, as well as the overall
duration of the entire intervention.
We also ordered trials by year of publication and grouped trials by quality to determine if these
variables had any effect on any of the outcomes. None of these explanatory variables helped
explain differences in results when plotted or reduced statistical heterogeneity when examined in
meta-regression or through stratified analysis. We therefore undertook a novel approach to
categorize studies according to primary intent (intervention focused on preventing functional
decline) as opposed to secondary intent (primarily focused on related issues, such as reducing
utilization or improving comprehensive health care delivery) and according to setting (United
States vs. non-United States). Given the large differences in health care delivery systems and
financing between countries, including variation in how much social services are integrated with
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medical care, we judged that results for the United States would be most applicable for this
review.
To categorize each study’s purpose related to functional decline prevention, one investigator
considered the stated purpose of the study (i.e., if the stated primary aim was to prevent
functional decline or if the population was selected based on their functional status), the
outcomes assessed (i.e., were measures of functional ability assessed), and whether the stated
primary study outcomes were functional ability measures. At least two of three of these factors
categorized a study’s primary purpose to be prevention of functional decline. Study purpose
categorizations were examined by another investigator and an outside geriatric expert for
consistency and accuracy.
Within the strata of study purpose and setting, we also looked at interventions based on authors’
descriptions (i.e., comprehensive geriatric assessment, home visit care, primary care redesign,
and falls prevention). Studies that did not clearly fit into one of these research streams were
described briefly and not grouped (e.g., senior center disability prevention/exercise program,
geriatric resource team assisting a health maintenance organization physician to change
practice/outcomes, screening/case findings with physician for functional issues prior to physician
visit, physical function performance assessments with feedback to the patient/physician). These
intervention groupings were not utilized further in the analysis or synthesis of the results.
Quantitative pooling of outcomes. We conducted meta-analyses to summarize data and obtain
more precise estimates on outcomes that were reported by trials homogeneous enough to provide
a meaningful combined estimate. For all outcomes in the meta-analysis, we pooled data reported
for followup time points of 6 to 18 months for the meta-analysis (except mortality, for which we
only pooled 12 to 18 months). If two time points were available to pool in the 6 to 18 month
range, we preferentially used 12-month data. If a lesser and greater time point from 12 months
was available, we preferred the longest followup time. Longer-term followup data, between 24
and 39 months, was pooled for meta-analysis when available. To ensure uniformity among
reported outcomes, we undertook multiple data manipulations to compute similar data across
trials for each outcome, including maintaining a consistent directionality in functional measures,
with higher numbers indicating better function. Continuous (rather than dichotomous) outcomes
were most consistently reported for functional outcomes, while other outcomes (e.g., fallers,
hospitalizations, institutionalization, and mortality) were primarily dichotomous.
For continuous ADL and IADL outcomes, we only included trials with a primary purpose of
preventing functional decline. We abstracted either the mean or the standard deviation at baseline
and followup times, the mean change or the standard deviation between baseline and followup
times for both the intervention and control groups, or a mean difference in change and standard
error between baseline and followup times between the intervention and control group. When the
preferred measure of dispersion was not available, it was calculated from the provided
information, such as the confidence interval or p value. If only followup mean values from a
model adjusted for baseline values of the outcome of interest were reported, they were used as a
mean change from baseline. Adjusting for baseline values at followup or subtracting baseline
values at followup are both acceptable methods to use to adjust for baseline differences.12 We
performed our meta-analyses using measures adjusted for baseline differences. Additionally, to
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ensure uniformity, we determined that a higher score would always indicate a more desirable
level of functioning or quality of life for the ADL, IADL, and HRQL outcomes. Therefore, a
score needed to be reversed if a higher score indicated poorer functioning. If mean values at
baseline and followup were presented for groups with the undesired directionality, then the data
were coded in the meta-analysis table to reverse the directionality. If mean change in scores were
presented for both groups at followup and the directionality was the undesired direction, then the
sign of the mean change was reversed (i.e., a negative sign was added to the change). If a mean
difference in change in score was presented and the directionality of the instrument was not in
the desired direction, no change was necessary.
ADL and IADL outcomes were combined using the SMD (Hedges’ g statistic), as they were
measured using different instruments. We conducted three separate analyses for these functional
ability outcome measures: 1) ADL only, 2) IADL only, and 3) ADL and/or IADL. For the ADL
and/or IADL analysis, if a trial reported more than one functional outcome, we chose the
combined (ADL/IADL) measure (first choice) over the IADL measure (second choice), and the
IADL measure over the ADL measure (third choice). In approximately 50 percent of cases, we
had to perform some calculation to incorporate reported data into our meta-analyses. All
calculations were double-checked for accuracy. All data were combined using a random effects
model.13 While dichotomous ADL and IADL outcomes were also abstracted, we did not
combine them due to the relatively sparse reporting and variation in thresholds for
dichotomization. We did not conduct meta-analyses for HRQL outcomes, given the relatively
few trials reporting similar HRQL measures.
For binary outcomes (i.e., falls, hospitalizations, institutionalizations, and mortality), the number
of events and total sample size for intervention and control groups were abstracted and combined
using risk ratio. We used only the most intensive intervention arm in the meta-analyses for trials
with multiple intervention arms. All outcomes were combined using a random effects model,13
except for institutionalizations, for which we used a fixed effects model. For institutionalizations,
between-study heterogeneity was estimated to be zero.
Several trials used clustered randomization for both continuous and binary outcomes.14-21 For
these trials, if a study reported an estimate adjusted for clustering effect, we used the reported
estimate. If not, we adjusted the clustering effect by multiplying the standard error of the
reported estimate by the square root of the design effect. Here, design effect = 1+(m-1) , where
m is the average cluster size and is the intracluster correlation coefficient. No study reported an
estimate of , so we assumed a conservative estimate of 0.10 for in the main analysis. We also
performed sensitivity analyses assuming a range of plausible values for , which indicated no
differences in results.
We assessed the presence of statistical heterogeneity among the trials using standard chi-square
tests and the magnitude of heterogeneity was estimated using the I2 statistic. We used metaregression to explore heterogeneity and investigate whether the size of effect estimates or
heterogeneity were associated with important study-level characteristics (e.g., study purpose,
country, or quality). We also explored heterogeneity using forest plots ordered by year of trial
publication and control group mortality rate, and stratified analyses by study purpose, country,
and quality and intervention applicability and comprehensiveness. Tests of publication bias
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(whether the distribution of the effect sizes was symmetric with respect to the precision measure)
were performed using funnel plots and Egger’s linear regression method22 when the number of
trials was about 10 or more.23
All analyses were performed using Stata 10.0 (StataCorp, College Station, TX).
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1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.

geriatric assessment.sh.
health services for the aged.sh.
preventive health services.sh.
community health services.sh.
community health nursing.sh.
home care services.sh.
preventive medicine.sh.
nursing assessment.sh.
disability evaluation.sh.
house calls.sh.
(house adj5 calls).tw.
home-based.tw.
(geriatric$ adj5 assess$).tw.
(home adj5 intervention$).tw.
(home adj5 visit$).tw.
(home adj5 assessment$).tw.
(preventive adj5 program$).tw.
health visitor$.tw.
(preventive adj5 care).tw.
(health adj5 assessment$).tw.
(preventive adj5 medicine).tw.
health promotion.sh. (24649)
(health adj5 promotion).tw.
occupational therapy.sh.
(occupation$ adj5 therap$).tw.
counseling.sh.
psychotherapy.sh.
social work.sh.
(behavior$ adj5 modif$).tw.
Relaxation Therapy/
(behaviour$ adj5 modif$).tw.
(behavior$ adj5 therap$).tw.
(behaviour$ adj5 therap$).tw.
(cognitive adj5 therap$).tw.
(relax$ adj5 program$).tw.
(social adj5 program$).tw.
(social adj5 work$).tw.
counseling.tw.
counselling.tw.
psychotherap$.tw.
(physical$ adj5 exercise).tw.
(physical$ adj5 fitness).tw.
(exercise adj5 program$).tw.
(exercise adj5 behavi$).tw.
(physical$ adj5 activit$).tw.
exercise therapy.sh.
physical fitness.sh.
walking.sh.
tai chi.tw.
tai ji.sh.
or/1-50
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52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.

85.
86.

87.
88.
89.
90.
91.
92.
93.
94.
95.
96.
97.

40

activities of daily living.sh.
hospitalization.sh.
institutionalization.sh.
(independent$ adj5 living).tw.
(independent$ adj5 life).tw.
function$.tw.
disabilit$.tw.
balance.tw.
proprioception.tw.
hospitalisation.tw.
hospitalization.tw.
institutionali$.tw.
(activit$ adj5 daily).tw.
ADL.tw.
(nursing adj5 home).tw.
health status.sh.
aging.sh.
quality of life.sh.
aging.tw.
locomot$.tw.
mobility.tw.
(quality adj5 life).tw.
or/52-73
51 and 74
("Aged, 80 and over" or Aged).sh.
Frail Elderly.sh.
elderly.tw.
elders.tw.
geriatric$.tw.
(old adj5 people).tw.
or/76-81
75 and 82
(clinical trial or controlled clinical trial or
randomized controlled trial or metaanalysis).sh.
meta-analysis as topic.sh.
(clinical trials as topic or controlled clinical
trials as topic or randomized controlled
trials as topic).sh.
(control$ adj3 trial$).tw.
random$.tw.
clinical trial$.tw.
or/84-89
83 and 90
exp animal/ not human/
91 not 92
limit 93 to english language
limit 94 to yr="2004 - 2010"
remove duplicates from 95
from 96 keep 1-500
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Populations

Include

Exclude
Settings

Include

Exclude
Interventions

Include

Ambulatory community-dwelling adults age 65 years or older, including those
post-hospital or emergency department discharge
Studies with samples age 65 years or older on average or studies that present
results for adults age 65 years or older separately
Studies limited to persons in nursing homes or care homes, rehabilitation
centers, or other long-term care facilities
Ambulatory care, home-based interventions, primary care, generalizable to U.S.
practice, and primary care–referable settings in countries listed as “high” (>0.90)
on the United Nations Development Index (Australia, Austria, Belgium, Canada,
China, Denmark, Finland, France, Germany, Greece, Hong Kong, Iceland,
Ireland, Israel, Italy, Japan, Korea, Luxembourg, Netherlands, New Zealand,
Norway, Portugal, Singapore, Slovenia, Spain, Sweden, Switzerland, Taiwan,
United Kingdom, and United States)
Hospitals, nursing homes, rehabilitation centers, and other long-term care
facilities
Multifactorial assessments and management; includes a clinical assessment of
two or more domains of functioning, generally supplemented by assessment of
disability-related or general geriatric risk factors and/or conditions, with
assessment results used as a basis for remedial management
Either conducted in a primary care setting or judged to be feasible in primary care
or be primary care–referable:
Involve individual-level identification and management of health (and social)
problems
Usually involve primary care physicians, other physicians, nurses, nurse
practitioners, physician assistants, or related clinical staff (e.g., health
educators, other counselors), or the intervention is seen as connected to the
health care system by the participant
Individual or small group format (15 people or less, generally does not
primarily involve group-level interventions outside the primary care settings or
more than 8 group sessions)
Located anywhere, as long as linked to primary care

Exclude

Or, must be primary care–referable, such that the intervention needs to be
conducted as part of a health care setting or be widely available for referral in
most communities
Community, nonreferral:
Community programs (e.g., senior residence programs)
Social marketing (e.g., media campaigns)
Policy (e.g., local and State public or health policy)

Outcomes

Include

Hospital-based and other institutional methods; model of care
Hospitalization, institutionalization, disability (activities of daily living or
instrumental activities of daily living), health related quality of life, and death

Study Designs

Exclude
Include

Any harm (adverse effects)
Less than 6 months of followup for outcomes
Randomized, controlled trials
Trials must have a control arm with no intervention, minimal intervention, or
attention control

Exclude
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Nonrandomized trials, comparative effectiveness trials (i.e., without a control arm),
case-control studies, nonsystematic reviews, cohort studies, and observational
literature, including editorials, letters, or opinion pieces
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Design

USPSTF Quality Rating Criteria

Systematic
reviews and
meta-analyses

Comprehensiveness of sources
considered/search strategy used
Standard appraisal of included studies
Validity of conclusions
Recency and relevance are especially
important for systematic reviews

Randomized,
controlled trials

Initial assembly of comparable groups
employs adequate randomization,
including first concealment and whether
potential confounders were distributed
equally among groups
Maintenance of comparable groups
(includes attrition, crossovers,
adherence, contamination)
Important differential loss to followup
or overall high loss to followup
Measurements are equal, reliable, and
valid (includes masking of outcome
assessment)
Clear definition of the interventions
All important outcomes considered
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National Institute for Health and Clinical
10
Excellence Methodology Checklists
Study addresses an appropriate and clearly
focused question
Description of the methodology used is included
Literature search is sufficiently rigorous to identify
all the relevant studies
Study quality is assessed and taken into account
Enough similarities between the studies selected
to make combining them reasonable
Study addresses an appropriate and clearly
focused question
Assignment of subjects to treatment groups is
randomized
Adequate concealment method is used
Subjects and investigators are kept blind about
treatment allocation
Treatment and control groups are similar at the
start of the trial
Only difference between groups is the treatment
under investigation
All relevant outcomes are measured in a standard,
valid, and reliable way
Percentage of the individuals or clusters recruited
into each treatment arm of the study who dropped
out before the study was completed is reported
All the subjects are analyzed in the groups to
which they were randomly allocated (often referred
to as intention-to-treat analysis)
When the study is carried out at more than one
site, results are comparable for all sites
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Appendix B Table 1. Evidence Table: Population and Intervention Details for Trials With a Primary Purpose of Preventing Functional
Decline
Trial author, year,
and quality
U.S. Trials
Yeo 198724
Fair
Epstein 199025
Good

Wagner 199426
Fair
Silverman 199527
Fair
Stuck 199528
Good
Toseland 199629
Fair
Leveille 199830
Fair
Wallace 199831
Fair
Coleman 199915
Fair
Reuben 199932
Good

Population target, # randomized, Intervention
and age
duration

Intervention frequency

Intervention
comprehensive,
geriatric expertise

Outcomes

Older veterans
IG: 106; CG: 109
71.5 years
Ambulatory older adults age 75
years or older or 70–74 years and
rated as having fair or worse health
or very likely or probable
deterioration by their PCP
IG: 185; CG: 205
76.9 years
Community-dwelling older adult
HMO members
IG: 635; CG: 607
73 years
Experiencing instability or recent
change in health status
IG: 239; CG: 203
74.6 years
Community-dwelling older adults
IG: 215; CG: 199
81.2 years

18 months

Assessment: Once
Management: Individually tailored

Yes
Yes

12 months

Assessment: Once
Management: 3 visits (at least)

No
Yes

Unclear
(limited)

Assessment: Once
Management: Individually tailored, but
not ongoing

No
No

ADL (+) (12 mo)
ADL (NS) (24 mo)
Fallers (+) (12 mo); (NS) (24 mo)

12 months

Assessment: Once
Management: Individually tailored

No
Yes

ADL (NS) (12 mo) (OARS, Barthel)
Hospitalization (NS) (12 mo)
Institutionalization (NS) (12 mo)

36 months

Assessment: Repeated annually
Management: 12 visits (at least)

Yes
Yes

Above average users of VAMC
outpatient clinics (10+ visits in the
previous 12 months)
IG: 80; CG: 80
72.15 years
Frail older adults receiving treatment
for at least one chronic condition
IG: 101; CG: 100
77.1 years
Community-dwelling older adults
IG: 53; CG: 47
71.9 years

12 months

Assessment: Periodic (not specified)
Management: Individually tailored

Yes
Yes

ADL (NS) (36 mo)
IADL (+) (36 mo)
Hospitalization (NS) (36 mo)
Institutionalization (+) (36 mo)
ADL/IADL (NS) (16 mo)
Hospitalization (NS) (16 mo)
Institutionalization (NS) (16 mo)

12 months

Assessment: Once
Management: 12 visits on average

Yes
Yes

ADL (NS) (12 mo)
IADL (NS) (12 mo)
Hospitalization (NS) (12 mo)

16 weeks
(calls); 6
months
(exercise)
Frail older HMO members at risk for 24 months
hospitalization and functional
decline over the next 4 years
IG: 96; CG: 73
77.3 years
Community-dwelling older adults at 2 weeks
risk for functional or health-related
QOL decline (failed screening for 1+
conditions)
IG: 180; CG: 183
75.9 years

Assessment: Once
Management: 3 calls + 78 exercise
classes

No
No

ADL (NS) (6 mo)
IADL (+) (6 mo)

Assessment: Repeated every 3 to 4
months
Management: 6 to 8 visits (combined
with assessment)

Yes
Yes

ADL (NS) (12, 24 mo)
Fallers (NS) (12, 24 mo)

Assessment: Once
Management: 1 mailing + 1 call

No
Yes

ADL (+) (15 mo)
IADL (NS) (15 mo)
Physical QOL (+) (15 mo)
Mental QOL (NS) (15 mo)
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Total QOL (+) (18 mo)
Physical QOL (+) (18 mo)
Mental QOL (NS) (18 mo)
ADL/IADL (NS) (12 mo)
Hospitalization (NS) (12 mo)
Institutionalization (NS) (12 mo)
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Appendix B Table 1. Evidence Table: Population and Intervention Details for Trials With a Primary Purpose of Preventing Functional
Decline
Trial author, year,
and quality

Population target, # randomized, Intervention
and age
duration

Burns 200033

Hospitalized veterans with ADL
impairment, chronic disease,
polypharmacy, or 2+
hospitalizations in previous year
IG: 60; CG: 68
71.2 years
Medicare beneficiaries at risk for
hospitalization and functional
decline
IG: 294; CG: 274
78.8 years
Frail community-dwelling older
adults (physically frail: >10 seconds
to walk a 10-foot course and back or
cannot stand up from a seated
position in a hardback chair with
arms folded)
IG: 94; CG: 94
83.2 years
Low-income older adults (<200%
of federal poverty level)
IG: 474; CG: 477
71.7 years

24 months

Assessment: Once
Management: Individually tailored

Intervention
comprehensive,
geriatric expertise
Yes
Yes

6 months

Assessment: Once
Management: 6 visits + calls

Yes
Yes

Physical QOL (+) (12, 18 mo)

12 months

Assessment: Once
Management: 16 visits (6 months) +
calls (6 months)

Yes
No

ADL (+) (12 mo)
Institutionalization (NS) (12 mo)

24 months

Assessment: Repeated annually
Management: 1 visit + 1 call or visit
per month

Yes
Yes

ADL (NS) (24 mo)
IADL (NS) (24 mo)
Physical QOL (NS) (24 mo)
Mental QOL (+)(24 mo)

Community-dwelling older adults
IG: 130; CG: 169
81.5 years

24 months (2 Assessment: Once
months
Management: 1 visit + individually
intensive)
tailored

Yes
Yes

ADL (NS) (12, 24 mo)*
Hospitalization (NS) (12, 24 mo)
* For those without disability at
baseline

Community-dwelling older adults
IG: 350; CG: 324
Age 70 years or older
Community-dwelling older adults
IG: 272; CG: 267
75–84 years: 87%
85+ years: 13%
Older adults age 75 years or older
IG: 151; CG: 145
NR
Older adults living at home
IG: 369; CG: 356
71.2 years
Community-dwelling older adults
IG: 292; CG: 288
75–79 years: 72.6%
80–84 years: 27.4%

24 months

Assessment: Repeated annually
Management: 2 visits (combined with
assessment)
Assessment: Once
Management: 6 visits (no disability)
or 12 visits (with disability)

No
No

ADL (NS) (24 mo)
Fallers (NS) (48 mo)

No
No

ADL/IADL (NS) (39 mo)
Hospitalization (NS) (39 mo)

Unclear
(limited)

Assessment: Once
Management: Individually tailored

No
No

Summary ADL score data NR

36 months

Assessment: Repeated annually
Management: Individually tailored

No
No

QOL (NS) (36 mo)
Institutionalization (NS) (36 mo)

36 months

Assessment: Repeated every 3
months + extra if needed
Management: 12 visits + extra visits if
needed (combined with assessment)

No
No

ADL (NS) (18, 36 mo)
IADL (NS) (18, 36 mo)
Hospitalization (+) (12 mo)
Hospitalization (NS) (36 mo)

Fair

Boult 200111
Fair
Gill 200234
Fair

Counsell 200716
Fair
Phelan 200719
Fair
Non-U.S. Trials
Vetter 198435
Fair
Wales
Carpenter 199036
Fair
United Kingdom
McEwan 199037
Fair
United Kingdom
Pathy 199238
Fair
Wales
van Rossum 199339
Fair
The Netherlands
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Outcomes

ADL (NS) (12, 24 mo)
IADL (NS) (12, 24 mo)
QOL (+) (12, 24 mo)
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Appendix B Table 1. Evidence Table: Population and Intervention Details for Trials With a Primary Purpose of Preventing Functional
Decline
Trial author, year,
and quality

Population target, # randomized, Intervention
and age
duration

Schrijnemaekers
199540
Fair
The Netherlands

Frail older adults meeting criteria
for fragility
IG: 110; CG: 112
77–84 years: 70.3%
85+ years: 29.7%
Frail older people discharged from
hospital ED, required assistance
with 1+ ADL or 2+ IADL, at risk for
hospital readmission
IG: 212; CG: 215
81.6 years
Rural-dwelling frail older persons
with concern about community
living, recent bereavement,
hospitalization or acute illness,
frequent physician contact, multiple
medical problems, polypharmacy,
adverse drug events, functional
impairment, or functional decline
IG: 95; CG: 87
81.8 years
Community-dwelling older adults
IG: 264; CG: 527
81.6 years
Community-dwelling older adults
with moderate impairments in
mobility or a history of recent falls
IG: 159; CG: 157
77.2 years
Community-dwelling older adults
at risk for functional decline (at
least one positive answer on the
Sherbrooke Postal Questionnaire)
IG: 250; CG: 253
80.3 years
Ambulatory, housebound, frail
older adults needing assistance to
live in their own community but not
assistance to walk
IG: 59; CG: 60
82.7 years
Chinese older adults attending the
elderly health centers of the
Department of Health
IG: 472; CG: 453
73.6 years

Gagnon 199941
Fair
Canada

Rockwood 200042
Fair
Canada

Stuck 200043
Good
Switzerland
van Haastregt
200044
Fair
The Netherlands
Hebert 200145
Fair
Canada

Kono 200446
Japan

Chi 200614
Fair
Hong Kong
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Unclear
(limited)

Assessment: Once
Management: Individually tailored

Intervention
comprehensive,
geriatric expertise
No
Yes

10 months

Assessment: Once
Management: 36 visits + 28 calls

Yes
Yes

ADL (NS) (10 mo)
IADL (NS) (10 mo)

3 months

Assessment: Once
Management: Individually tailored

Yes
Yes

ADL (NS) (12 mo)
IADL (NS) (12 mo)
QOL (NS) (12 mo)
Institutionalization (NS) (12 mo)

24 months

Assessment: Once
Management: 8 visits + calls in
exceptional cases
Assessment: Repeated every 2.5
months
Management: 5 visits (combined with
assessment)

Yes
Yes

ADL (NS) (36 mo)
IADL (+) (36 mo)
Institutionalization (NS) (36 mo)
ADL/IADL (+) (12 mo)
ADL/IADL (NS) (18 mo)
% Fallers (NS) (12, 18 mo)

12 months

Assessment: Once
Management: 12 calls

No
NR

ADL/IADL (NS) (12 mo)
QOL (NS) (12 mo)
Institutionalization (NS) (12 mo)

18 months

Assessment: Repeated every 3
months
Management: 6 visits (combined with
assessment)

No
No

ADL (NS) (18 mo)
IADL (NS) (18 mo)
Hospitalization (NS) (18 mo)
Institutionalization (NS) (18 mo)

Unclear
(limited)

Assessment: Once
Management: Individually tailored

No
Yes

ADL (NS) (12 mo)
IADL (NS) (12 mo)

12 months

Intervention frequency
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No
No

Outcomes

ADL (NS) (6 mo)
IADL (NS) (6 mo)
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Appendix B Table 1. Evidence Table: Population and Intervention Details for Trials With a Primary Purpose of Preventing Functional
Decline
Trial author, year,
and quality

Population target, # randomized, Intervention
and age
duration

Bouman 20084
Fair
The Netherlands

Older adults with poor health status
(scored 5 or more out of 10 on the
health status questionnaire)
IG: 160; CG: 170
75.7 years
Frail older adults living
independently with chronic
conditions
IG: 88; CG: 67
82.2 years
Community-dwelling older adults
IG: 134; CG: 131
73.8 years

18 visits

Assessment: Repeated (8 visits)
Management: 8 visits (combined with
assessment) and 8 calls

3 months

Assessment: Repeated every 2 weeks Yes
Management: 6 visits (combined with
Yes
assessment)

ADL/IADL (NS) (6 mo)

18 months

No
No

ADL (NS) (18 mo)
IADL (NS) (18 mo)

Community-dwelling frail or prefrail
older adults (Fried Frailty Criteria)
IG: 152; CG:158
78.8 years
Older adults at risk for functional
decline (Sherbrooke questionnaire)
IG: 361; CG:358
81.2 years

6 months

Assessment: Repeated every 6
months
Management: 3 visits (combined with
assessment)
Assessment: Repeated at 6 months
Management: Individually tailored

No
No

ADL (NS) (6 mo)

Assessment: Repeated every 6
months
Management: Individually tailored

No
No

ADL (NS) (12 mo)
QOL (NS) (12 mo)
Institutionalization (NS) (12 mo)

Melis 200847
Fair
The Netherlands
Richardson 200848
Fair
Canada
Li 201049
Fair
Taiwan
Ploeg 201050
Good
Canada

12 months

Intervention frequency

Intervention
comprehensive,
geriatric expertise
Yes
No

Outcomes

ADL (NS) (12, 24 mo)
IADL (NS) (12, 24 mo)
Hospitalization (NS) (24 mo)
Institutionalization (NS) (24 mo)

van Hout 201051
Fair
The Netherlands

Community-dwelling frail older
18 months
Assessment: Repeated at 12 months
No
ADL/IADL (NS) (18 mo)
adults at risk for functional decline
Management: Individually tailored (at
No
Mental QOL (NS) (18 mo)
(COOP-WONCA charts)
least 4 visits per year)
Physical QOL (NS) (18 mo)
IG: 331; CG:320
Hospitalization (NS) (18 mo)
81.4 years
Institutionalizations (NS) (18 mo)
Abbreviations: ADL=activities of daily living; CG=control group; ED=emergency department; HMO=health maintenance organization; IADL=instrumental activities of daily living;
IG=intervention group; NR=not reported; NS=not significant; PCP=primary care physician; QOL=quality of life; VAMC=Veterans Affairs Medical Center; (+)=significant association in
favor of the intervention group.
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Appendix B Table 2. Evidence Table: Population and Intervention Details for Trials With a Primary Purpose Other Than Preventing
Functional Decline
Trial author, year,
and quality
U.S. Trials
Tinetti 199421
Fair

Morrissey 199552
Fair

Sommers 200020
Fair

Cohen 200253
Fair
Martin 200454
Fair
Holland 200555
Fair

Alkema 200756
Fair

Mahoney 200757
Fair

Shumway-Cook
200758
Good
Non-U.S. Trials
Hendriksen 198459
Fair
Denmark

Population target, #
randomized, and age

Intervention
duration

Older adults at risk for
falling
IG: 153; CG: 148
77.9 years

6 months

Medicare enrollees living in
the community
IG: 954; CG: 960
65–74 years: 60.0%
75+ years: 40.0%
Community-dwelling older
adults with difficulties living
independently
IG: 280; CG: 263
77.5 years
Frail older adults who were
hospitalized at a VAMC
IG: 346; CG: 348
74.2 years
Members of a Medicare
Plus Choice HMO
IG: 4257; CG: 4247
72.9 years
Enrolled in a Medicare
managed care plan with one
or more chronic diseases
IG: 255; CG: 249
73 years
Enrolled in a Medicare
managed care plan and high
health care utilization in the
previous year
IG: 2976; CG: 2824
83 years
High risk communitydwelling older adults
IG: 174; CG: 175
80.0 years
Community-dwelling older
adults
IG: 226; CG: 227
75.6 years

24 months

Community-dwelling older
adults
IG: 300; CG: 300
78.4 years

36 months

Functional Decline in Older Adults

Intervention frequency

Intervention
comprehensive,
geriatric expertise

Outcomes

Assessment: Repeated after 4.5
months (2nd visit does not inform
intervention)
Management: Individually tailored +
3 calls
Assessment: Repeated annually
Management: 6 contacts (2
combined with assessments)

Yes
No

Hospitalizations (NS) (12 mo)
Fallers (+) (12 mo)

No
No

QOL (+) (24 mo)

24 months

Assessment: Once
Management: 17 contacts (at least)

Yes
Yes

ADL/IADL (NS) (12, 24 mo – group x year
interaction)
Hospitalizations (NS) (12 mo) (+) (24 mo)
Institutionalizations (NS) (12, 24 mo)

12 months

Assessment: Once
Management: Individually tailored

Yes
Yes

Institutionalizations (NS) (12 mo)

18 months

Assessment: Repeated every 3
months
Management: Individually tailored

Yes
No

12 months

Assessment: Repeated every 6
months
Management: Individually tailored +
12 newsletters

No
Yes

ADL (NS) (18 mo)
IADL (NS) (18 mo)
Physical QOL (NS) (18 mo)
Mental QOL (NS) (18 mo)
ADL/IADL (NS) (12 mo)
Hospitalizations (NS) (12 mo)

12 months

Assessment: Once
Management: 12 calls

Yes
No

None

12 months

Assessment: Once
Management: 12 contacts (1
combined with assessment) + 11
calls
Assessment: Once
Management: 156 exercise classes
+ 6 education classes (6 months)

No
Yes

ADL (NS) (12 mo)

No
No

Fallers (NS) (12 mo)

Assessment: Repeated every 3
months
Management: 12 contacts
(combined with assessment)

No
NR

Hospitalizations (NS) (12 mo); (+) (36 mo)
Institutionalizations (NS) (12, 36 mo)

12 months
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Functional Decline
Trial author, year,
and quality
Vetter 199260
Fair
Wales
Gallagher 199661
Fair
Canada
Bernabei 199862
Fair
Italy

Close 199963
Fair
United Kingdom
Dalby 200064
Fair
Canada

Hogan 200165
Fair
Canada
Newbury 200166
Fair
Australia
Lightbody 200267
Fair
United Kingdom
Yamada 200368
Fair
Japan

Population target, #
randomized, and age
Community-dwelling older
adults
IG: 350; CG: 324
70+ years
Older adults who had fallen
in the previous 3 months
IG: 50; CG: 50
74.6 years
Frail community-dwelling
older adults receiving home
health services or home
assistance programs
IG: 100; CG: 100
81.0 years
Community-dwelling older
adults presenting to A&E
or ED with a fall
IG: 184; CG: 213
78.2 years
Frail community-dwelling
older adults reporting
functional impairment and
admission to hospital or
bereavement in previous 6
months
IG: 73; CG: 69
78.6 years
Older adults who had fallen
within previous 3 months
IG: 79; CG: 84
77.7 years
Older adults living
independently in their own
homes
IG: 50; CG: 50
78.5 years
Older adults presenting to
A&E with a fall
IG: 171; CG: 177
75 years (median)
Community-dwelling older
adults dependent in IADLs
and independent in ADLs
IG: 184; CG: 184
78.7 years

Functional Decline in Older Adults

Intervention
duration

Intervention frequency

Intervention
comprehensive,
geriatric expertise
Yes
No

Outcomes

48 months

Assessment: Repeated annually
Management: 4 contacts (combined
with assessment)

2 weeks

Assessment: Once (over 3 visits,
combined with management)
Management: 3 contacts (combined
with assessment)
Assessment: Repeated every 2
months
Management: Individually tailored

No
NR

IADL (NS) (6 mo)
QOL (NS) (6 mo)

Yes
Yes

ADL (+) (12 mo)
IADL (+) (12 mo)
Hospitalizations (+) (12 mo)
Institutionalizations (NS) (12 mo)

12 months

Assessment: Once
Management: 1 contact

Yes
NR

ADL (+) (12 mo)
Hospitalizations (NS) (12 mo)
Fallers (+) (12 mo)

14 months

Assessment: Once
Management: Individually tailored

Yes
NR

Institutionalizations (NS) (14 mo)

Unclear
(limited)

Assessment: Once
Management: At least once

No
Yes

Institutionalizations (NS) (12 mo)
Fallers (NS) (12 mo)

None

Assessment: Once
Management: None

No
No

ADL (NS) (12 mo)
Institutionalizations (NS) (12 mo)
Fallers (NS) (12 mo)

Unclear
(limited)

Assessment: Once (combined with
management)
Management: 1 contact (combined
with assessment)
Assessment: Once
Management: 7 contacts

No
NR

ADL (+) (6 mo)
Fallers (NS) (6 mo)

No
No

QOL (NS) (18 mo)

12 months

18 months
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Appendix B Table 2. Evidence Table: Population and Intervention Details for Trials With a Primary Purpose Other Than Preventing
Functional Decline
Trial author, year,
and quality

Population target, #
randomized, and age

Intervention
duration

Intervention frequency

Byles 200469
Fair
Australia

Community-dwelling older
veterans or war widows
IG: 942; CG: 627
70+ years

36 months

Assessment: Repeated annually
(groups 1 and 2); repeated twice
annually (groups 3 and 4)
Management: 3 calls (groups 1 and
2); 6 calls (groups 3 and 4)

Caplan 200470
Fair
Australia

Older adults sent home
from the ED
IG: 370; CG: 369
82.2 years
Residential care home
residents
IG: 102; CG: 94
87.3 years
Older adults, recurrent
fallers, presenting to A&E
with a fall or fall-related
injury and had sustained at
least 1 additional fall in the
preceding year
IG: 159; CG: 154
77 years
Community-dwelling older
adults
IG1: 210; IG2: 206; CG: 204
80.4 years
Healthy pensioners
IG: 249; CG: 346
79 years
Community-dwelling older
adults with a fall in previous
12 months
IG: 293; CG: 298
73.0 (median for IG)
Community-dwelling older
adults living in their own
homes or with friends or
relatives and receiving
informal care from a family
member or peer
IG1: 175; IG2: 170; CG: 175
80.6 years
Community-dwelling older
adults who had fallen in
the previous year
IG: 293; CG: 298
72.0 (median for IG)

4 weeks

Assessment: Once
Management: Individually tailored

Dyer 200417
Fair
United Kingdom
Davison 200571
Fair
United Kingdom

Lord 200572
Fair
Australia
Sahlen 200673
Fair
Sweden
Salminen 200974
Fair
Finland
Thomas 200775
Fair
Canada

Vaapio 200776
Fair
Finland
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Intervention
comprehensive,
geriatric expertise
No
No

Yes
Yes

Outcomes

ADL (NS) (12 mo); (+) (36 mo)
IADL (NS) (12, 36 mo)
Physical QOL (+) (36 mo)
Mental QOL (+) (36 mo)
Hospitalizations (NS) (36 mo)
Institutionalizations (-) (36 mo)
ADL (NS) (18 mo)
Hospitalizations (+) (18 mo)
Institutionalizations (NS) (18 mo)

12–14 weeks Assessment: Once
Management: 37–43 classes +
individually tailored

No
Yes

Fallers (NS) (12 mo)

Unclear
(limited)

Assessment: Once
Management: 1 contact

Yes
NR

Fallers (NS) (12 mo)

12 months

Assessment: Once
Management: 1 contact

Yes
NR

Fallers (NS) (12 mo)

24 months

Assessment: Repeated every 6
months (combined with management)
Management: 4 contacts
Assessment: Once
Management: Individually tailored
plus exercise

No
No

None

No
Yes

Fallers (NS) (12 mo)

48 months

Assessment: Repeated annually
(combined with management)
Management: 4 contacts (combined
with assessment)

No
No

Institutionalizations (NS) (48 mo)

12 months

Assessment: Once
Management: 51 contacts (1
combined with assessment)

No
Yes

None

12 months
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Appendix B Table 2. Evidence Table: Population and Intervention Details for Trials With a Primary Purpose Other Than Preventing
Functional Decline
Trial author, year,
and quality

Population target, #
randomized, and age

Intervention
duration

Intervention frequency

Intervention
comprehensive,
geriatric expertise
No
Yes

Outcomes

Elley 200877
Good
New Zealand

Community-dwelling older
adults who had fallen in the
past year
IG: 155; CG: 157
80.8 years

12 months
(exercise)
2–4 weeks
(other)

Assessment: Once
Management: 6 contact (one
combined with assessment)

Harari 200878
Fair
England

Functionally independent
community-dwelling older
adults
IG:1240; CG: 1263
74.5 years
Community-dwelling older
adults who attended the
ED after a fall
IG: 166; CG: 167
74.9 years
Low-level dependency
residential care home
residents
IG: 73; CG: 76
85 years
Older adults treated for a
fall
IG: 196; CG: 196
74.4 years
Older adults at risk for
experiencing adverse health
outcomes
IG: 120; CG: 121
71.2 years
Community-dwelling older
adults with mild dementia
IG: 59; CG: 43
78.4 years
Older adults who called
emergency services for fall
IG: 102; CG: 102
82.5 years

Unclear
(limited)

Assessment: Once
Management: 1 contact

No
No

Unclear
(limited)

Assessment: Once (over 2 visits)
Management: 2 contacts (combined
with assessment)

No
Yes

ADL (NS) (12 mo)
ADL/IADL (NS) (12 mo)
QOL (NS) (12 mo)
Fallers (NS) (12 mo)

6 months

Assessment: Once
Management: 11 contacts

No
Yes

12 months

Assessment: Once
Management: Individually tailored

Yes
Yes

ADL (NS) (6 mo)
IADL (NS) (6 mo)
Physical QOL (+) (6 mo)
Mental QOL (NS) (6 mo)
Fallers (NS) (6 mo)
ADL (NS) (Barthel); (+) (SF-36) (12 mo)
ADL/IADL (NS) (12 mo)
Fallers (NS) (12 mo)

18 months

Assessment: Once
Management: Individually tailored

No
No

IADL (NS) (18 mo)
Physical QOL (NS) (18 mo)
Mental QOL (NS) (18 mo)
Hospitalization (NS) (18 m)

4 months

Assessment: Once
Management: Individually tailored

Yes
Yes

QOL (NS) (12 mo)
Institutionalization (NS) (12 mo)

Hendriks 200879
Fair
The Netherlands
Peri 200818
Fair
New Zealand
Vind 200980
Good
Denmark
Hogg 200981
Fair
Canada
Lam 201082
Fair
Hong Kong
Logan 201083
Good
United Kingdom

ADL (NS) (12 mo)
IADL (NS) (12 mo)
ADL/IADL (NS) (12 mo)
Physical QOL (NS) (12 mo)
Mental QOL (NS) (12 mo)
Fallers (NS) (12 mo)
Hospitalizations (NS) (12 mo)

Assessment: Once
No
ADL (+) (12 mo)
Management: Individually tailored
No
ADL/IADL (+) (12 mo)
with minimum of 6 physical therapy
Fallers (+) (12 mo)
sessions, home hazard modification
(mean, 10 sessions), and 12 group
sessions on falls prevention
Abbreviations: A&E=Accident and Emergency Department (UK); ADL=activities of daily living; CG=control group; ED=emergency department; HMO=health maintenance
organization; IADL=instrumental activities of daily living; IG=intervention group; NR=not reported; NS=not significant; PCP=primary care physician; QOL=quality of life; SF-36=Shortform 36-item Health Survey; VA=Veterans Affairs Medical Center; (+)=significant association in favor of the intervention group.
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