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Abstract
BACKGROUND—The Vulnerable Elders-13 Survey (VES-13) is a short tool that predicts
functional decline and mortality over a 1–2 year follow-up interval. Prognosis over longer
intervals is often needed in clinical care.

OBJECTIVE—To test the predictive properties of the VES-13 over a 5-year interval.

DESIGN—Longitudinal evaluation with mean follow-up of 4.5 years.

SETTING—Two managed-care organizations.

PARTICIPANTS—649 community-dwelling elders (age ≥75 and older) enrolled in the
Assessing Care of Vulnerable Elders (ACOVE) observational study who screened positively for
symptoms of fear of falling/falls, bothersome urinary incontinence, or memory problems.

MEASUREMENTS—VES-13 score (range 1–10, higher indicates worse prognosis); functional
decline (defined as decline in count of 5 activities of daily living or nursing home entry); deaths.

Corresponding Author: Lillian Min, M.D., M.S.H.S. 10945 Le Conte Avenue, Suite 2339 Box 951687 Los Angeles, California
90095-1687 Phone: (310) 825-8253 Fax: (310) 794-2991 lmin@mednet.ucla.edu. Alternate Corresponding Author: Debra Saliba,
M.D. 1776 Main Street Santa Monica, CA 90401-3208 Tel: 310-393-0411 Fax: 310-393-4818 saliba@rand.org.
Author Contributions: Lillian Min: concept and design, acquisition of subjects and/or data, analysis and interpretation of data, and
preparation of manuscript.
William Yoon: acquisition of subjects and/or data, analysis and interpretation of data, and preparation of manuscript.
Jeff Mariano: concept and design, acquisition of subjects and/or data, and preparation of manuscript.
Neil S. Wenger: concept and design, acquisition of subjects and/or data, analysis and interpretation of data, and preparation of
manuscript.
Marc Elliot: concept and design, analysis and interpretation of data, and preparation of manuscript.
Caren Kamberg: concept and design, acquisition of subjects and/or data.
Debra Saliba: concept and design, acquisition of subjects and/or data, analysis and interpretation of data, and preparation of
manuscript.

NIH Public Access
Author Manuscript
J Am Geriatr Soc. Author manuscript; available in PMC 2011 September 27.

Published in final edited form as:
J Am Geriatr Soc. 2009 November ; 57(11): 2070–2076. doi:10.1111/j.1532-5415.2009.02497.x.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



RESULTS—Greater VES-13 scores are associated with greater predicted probability of death and
decline among older patients over a mean observation period of 4.5 years. For each additional
VES-13 point, the odds of the combined outcome of functional decline or death was 1.37 (95% CI
1.25–1.50), and the area under the receiver operating curve (AUC) was 0.75 (95% CI .71–.80). In
the Cox proportional hazards model predicting time to death, the hazard ratio was 1.23 (95% CI
1.19–1.27) per additional VES-13 point.

CONCLUSION—This study extends the utility of the VES-13 to clinical decisions that require
longer-term prognostic estimates of functional status and survival.
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INTRODUCTION
In response to an increasingly older population with growing needs to treat and prevent
disability,1, 2 screening tools designed to target older populations at risk for functional
decline and death have been developed.3, 4 The Vulnerable Elders Survey-13 (VES-13) is a
simple screening tool that can be administered by non-medical personnel in approximately 4
minutes in person or over the telephone. Respondents need not understand detailed medical
information (i.e., medical co-morbidities, medications, or lab values); rather, respondents
describe their ability to perform daily tasks. Using a cutoff of three or more points, the
VES-13 can identify elders who have 4.2 times the odds of functional decline or death over
the next 2 years in comparison to those with scores of 2 or less.3 Greater VES-13 scores
have been shown to prospectively predict death and functional decline over a 1-year follow
up.4 The effect of VES-13 scores on outcomes is independent of gender and number of co-
morbidities. The tool performed equally well when proxy respondents were used.

The VES-13 has been used to assess vulnerability among elderly patients in various clinical
and research settings.5–8 However, determining whether cancer screening or preventive
services are likely to be beneficial9–13 often involves predicting a patient's health and
function over the next 5 or more years, rather than the relatively short 1–2 year time frame
over which the VES-13 has been studied. Practice guidelines targeted to appropriate
treatment of older patients, such as the Clinical Glidepaths,13 American Geriatric Society's
diabetes care guidelines for elderly14 and Assessing the Care of Vulnerable Elders
(ACOVE) quality indicators advocate consideration of prognosis before applying evidence-
based guidelines derived from studies of younger patients,15 e.g., strict blood sugar
control.16 Such guidelines encourage providers to consider whether or not implementation
of the guideline will result in clinical benefit that fits within the horizon of an individual's
life expectancy, especially for complex patients with functional impairments and multiple
medical co-morbidities.

Our aim was to test whether the VES-13 could predict functional decline and death over an
observation time of 5 years among older ambulatory patients with common geriatric
conditions. To answer this research question, we conducted a longitudinal observational
study of the Assessing Care of Vulnerable Elders-2 (ACOVE) cohort.17

METHODS
Study Sample and Data

The ACOVE-2 study sample was recruited from two large multi-site medical groups in the
western United States during a 13-month baseline study period in 2002–3. ACOVE-2 was a

Min et al. Page 2

J Am Geriatr Soc. Author manuscript; available in PMC 2011 September 27.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



controlled intervention targeted at the level of the medical practice to improve recommended
care for three geriatric conditions: falls/fear of falling, bothersome symptoms of urinary
incontinence, and memory impairment/dementia.17 Eligibility criteria consisted of advanced
age (age ≥75 years), and one or more positive screening questions for the study conditions.
Screening included three falls questions (“Have you fallen two or more times in the past
year?” and “Have you fallen and hurt yourself or needed to see the doctor because of a fall
in the past year?” and “Are you afraid that you would fall due to balance or walking
problems?”), one urinary incontinence question (“Have you had a problem with urinary
incontinence (or your bladder) that is bothersome enough that you would like to know more
about how it could be treated?”), and either a three-item recall test for subject respondents or
a yes/no question to the proxy pertaining to increasing trouble with memory. Study
personnel at intervention and control sites identified potential participants based on age and
performed screening and enrollment over the telephone prior to their office visits.

A practice-based quality improvement intervention was implemented in one site at each
medical group. The intervention provided clinicians with a condition-specific clinic visit
note template; an in-service on recommended care for the three geriatric syndromes, and
availability of condition-specific patient educational materials.18 Control sites employed
identical screening questions but were not exposed to the intervention. The intervention was
shown to improve quality of care for falls and urinary incontinence17; however, overall
quality of care for dementia and non-intervention conditions (i.e., coronary artery disease,
diabetes) was not affected.17, 19

Upon enrollment into the ACOVE-2 study, all participants were asked all items from the
VES-133 over the telephone. As a part of the VES-13, five functional activities of daily
living, the short functional survey (SFS)20 were assessed. The SFS has been previously
shown using nationally-representative cross-sectional data to identify 93% of elders who
have difficulty with any of 11 activities of daily living.20 Detailed sociodemographic data
(e.g., living alone, marital status, income) were collected in a separate telephone interview in
2003. Proxy respondents answered surveys for study subjects who were unable.

Patients were recontacted by telephone to collect functional status at approximately 5 years
after enrollment (2006–7). The follow-up telephone interviews repeated the SFS that had
been asked at baseline. Respondents (or their proxies) were also asked if their living
situation had changed (i.e., admitted to long-term nursing home since baseline).

We obtained mortality data from the Social Security Death Index (SSDI) for dates of death
up until the last day of the follow-up functional status interviews (August 27, 2007). Dates
of deaths for deceased individuals were obtained by searching on first and last names, birth
dates (self-reported with confirmation by medical records) and last known residences
provided by the two medical groups in 2006. This was approved by the RAND Institutional
Review Board.

Measures
The outcomes of interest were functional decline and death between the baseline assessment
and the follow-up assessment. Functional decline was defined as a change in number of
activities of daily living abilities on the 5-item SFS, with negative scores representing
functional decline. The change in SFS score is highly correlated with the change in number
of abilities determined by a longer survey of 12 functional abilities.21 A patient who was
living at home at baseline but in a nursing home at follow-up was also considered to have
functionally declined. Deaths were considered either as a separate outcome from functional
decline in a trichotomous outcome (no decline versus functional decline versus death) or in a
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combined outcome with functional decline (no decline versus functional decline OR death).
Time to death was calculated as the number of days between enrollment and death.

Our main predictor of interest was the VES-13 score (range between 0 and 10), with higher
scores representing higher predicted risk of poor health outcome. Scores were calculated
based on age (75–84 = 1 point, ≥85 = 3 points), self-rated health (fair or poor = 1 point),
limitations in physical capability (difficulty with stooping, lifting 10 pounds, reaching,
grasping small items, walking quarter of a mile, heavy housework; 1 point for each activity,
maximum of 2 points), and functional limitations (“getting help with due to difficulty” or
“not doing due to health” for shopping, managing money, walking across a room, light
housework, bathing; 4 points for any of these 5 activities).5 Because the study only enrolled
adults 75 and older, the lowest possible VES-13 score in this sample was 1.

Observation time was considered as a confounding variable in sensitivity analyses for
functional decline because of variations in the time between enrollment screening and final
follow-up.

Analysis
Baseline characteristics for the overall and subsamples based on positive screen condition
(fear of falls/falls, urinary incontinence, memory problems/dementia) were calculated.
Pairwise comparisons (t-tests for means, test of proportions for proportions) were performed
using the largest subsample (falls) as the comparison group against the two smaller
subsamples (incontinence and dementia). Because participants could screen positively for
more than one condition, pairwise comparison t-tests did not include those who screened
positively for both conditions being considered.

For the overall sample, mean baseline VES-13 scores were compared between elders with
no decline, functional decline, or death (the trichotomous outcome). Mean baseline VES-13
scores were also compared among elders with no decline versus death or functional decline
(the dichotomous outcome). Outcome categories were compared using pairwise two-sample
t-tests and one-way analysis of variance.

Because the sample experienced loss-to-follow up with respect to the functional decline
outcome (i.e., unable to contact by telephone for an interview), we developed and employed
attrition weights for use in all regression analyses. These weights account for the possibility
that those with poorer health would be more likely to undergo functional decline but also be
more likely to be lost to follow-up. We assumed complete information regarding death from
the Social Security Master Death Files. Weights were based on the inverse probability of
obtaining follow-up functional status data, using a model that included baseline VES-13
score, gender, age, low income, living alone, intervention versus control site, and
geographical location.5, 7 The probability of inclusion in the follow-up sample for those who
died before the day of the last follow-up interview was assumed to be 1. Additional details
regarding the development of these weights in a similarly structured dataset has been
previously described4.

Next, the unadjusted association of the VES-13 with the dichotomous and trichotomous
outcomes were estimated using logistic and multinomial logistic regression, respectively.
Stratified analyses were also performed within subsamples defined by condition. To test
whether the effect of the VES-13 varied between the condition-based subsamples, we tested
fully interacted models on the full analytic sample (i.e., including multiplicative terms
between VES-13 score and the three conditions). Sensitivity tests assessed the extent to
which variation in follow-up time and intervention status confounded the association
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between VES-13 score and outcomes at follow-up (functional decline versus no decline only
for variation in follow-up).

Next, we performed survival analysis using the time to death variable. We selected a cutoff
score for better versus poorer prognosis to compare Kaplan-Meier survival curves between
the two groups. The VES score was then entered into the Cox proportional hazards model as
a continuous variable to evaluate the hazard of each point on death versus survival
throughout the 5-year study period. For this analysis we considered the overall sample as
well as subsamples for the three geriatric conditions and a fully interacted model (VES-13
score with three conditions) on the full sample.

Patients who saw more than one clinician during the ACOVE study were assigned to a
modal primary care provider. Thirty-nine clinicians were identified as primary care
providers at the two practices. They cared for 1 to 46 (mean 17) patients in our study. We
adjusted all analyses for clustering by primary care provider. All analyses were conducted
using Stata 10 (Stata Corp., College Station, TX) statistical software.

RESULTS
Of the 3010 elders age ≥ 75 who had scheduled primary care visits during the ACOVE-2
study, 2671 (88.7%) were screened for the three geriatric syndromes, 57 (1.9%) could not be
screened due to language barrier, 50 (1.7%) had no available proxy, 78 (2.6%) refused to
participate, and 154 (5.1%) could not be reached by telephone. Of those who were screened,
784 (29.3%) screened positively for one or more of the geriatric conditions (602 [22.5%] for
fear of fall/falls, 279 [10.4%] for urinary incontinence, and 104 [3.9%] for memory
impairment/dementia). Those who screened positively for one or more conditions were older
(mean 82 versus 81, p<.001), less often male (32.8% versus 45.3%, p<.001), and more likely
to participate by proxy respondent (19.2% versus 4.7%, p<.001) than those who screened
negative for all three conditions. Of those who screened positively, 649 (82.8%) consented
to participate in the study. Those who consented did not differ significantly (p<.05) from
those who declined with respect to age, gender, or need for proxy respondent.

There were 501 who screened positively for falls, 233 who screened positively for UI, and
78 who screened positively for dementia. Individuals could screen positive for more than
one condition: 115 screened positively for both falls and UI, 44 for both falls and dementia,
16 for both UI and dementia, and 11 for all three conditions. At baseline the mean age was
81 for the original ACOVE-2 sample as well as for the falls and incontinence subsamples.
The dementia subsample was slightly older at mean 84 years (p=.10 compared to falls
subsample). The overall sample was 37.2% male, with fewer males in the incontinence
sample (24.9% versus 40.0% for the falls subsample, p<.001). A proxy respondent was used
for 19.9% of participants, with fewer proxies in the UI group (13.6%, p= .03) and
exclusively proxy respondents for the dementia group (p<.001). The baseline count of daily
activity abilities (Short Functional Survey Score, range 0–5) averaged 4.0 for the overall
sample, but the UI group was slightly more independent (4.2 abilities, p=.008) and the
dementia group was less independent (2.6 abilities, p=.005) than the falls subsample (3.9
abilities). While the overall sample baseline VES-13 score averaged 4.7, the incontinence
subsample had a slightly lower average (4.3, p=<.001), whereas the dementia subsample had
a higher mean (6.9, p=.004) compared to the falls subsample (4.9) (Table 1).

Among the full ACOVE-2 sample (n=649), 222 (34..2% died during the study period, with
date of death ranging from 7 days to 5.8 years after study enrollment. Perfect matches (exact
date of birth, same full name, and same city of death) were found for 195 (87.8%), a
different city of death (but exact birth date and name) was listed for 21 (9.5%), initials for
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first name were found on Social Security records instead of full first name (but same date of
birth and city of death was same as city of residence) for 3 individuals (1.4%), and date of
birth differed by one digit (but same full name and city of residence) for 6 (2.7%).

We interviewed 295 of the surviving cohort (69.1%) to obtain their follow-up functional
status. Those who survived but were lost to follow-up interview (n = 141) did not differ
significantly on the basis of mean age (age 81 for both groups, p=.78) or low income (28.4%
versus 26.0%, p=.6) compared to those for whom who we had follow-up information
(interview or mortality data, n=508). However, those lost to follow up were more likely to
be female (37.2% versus 22.0%, p=.007) and have a lower baseline VES-13 score (mean 4.2
versus 4.7, p=.04) compared to our analytic sample. Mean time to interview was 4.5 years
(3.8–5.3 years, standard deviation = .35 years).

Of those interviewed (n=295), 116 (39.3%) experienced functional decline. Seven
participants who underwent functional decline also died after their interview but within the
study period (range = 38 to 214 days after their interviews). We classified these individuals
as deaths for the trichotomous (no decline versus decline versus death) outcome. Therefore,
among our analytic sample (n=508), 177 (34.8%) survived and did not decline, 109
underwent functional decline (21.5%), and 222 (43.7%) died.

The mean baseline VES-13 score for the trichotomous outcome categories were 3.1 for
those who did not decline, 4.8 for those who declined, and 6.0 for those who died (p<.0001).
The mean baseline VES-13 score was 5.6 for those who declined or died (vs. 3.1 for those
who did not, p<.0001).

The VES-13 score (multinomial logistic regression unadjusted for covariates but weighted
for non-response and adjusted for clustering) was associated with greater odds of death
versus no decline (OR 1.45 per point, 95% CI 1.33–1.58) and decline versus no decline (OR
1.28. 95% CI 1.14–1.42) (Table 2). An elder with a baseline VES-13 score of 1 (age ≥ 75
only) had a predicted probability of death of 5% and a 66% chance of surviving without
functional decline or death over the 5-year follow up period. In contrast, an elder with a
baseline VES-13 score of 10 had a 64% predicted risk of dying and a 10% chance of
surviving without functional decline over the 5-year follow up period (Figure 1).

Using clustered logistic regression, with sample weighting for non-response, each 1 point
increase in baseline VES-13 was associated with a 1.37 times higher odds of death or
decline (95% CI 1.25–1.50; Table 2). The area under the receiver operating characteristic
curve was 0.75 (95% CI .71–.80) (Table 2). The sensitivities and specificities for cutoff
values from 2 to 10 for this sample of patients age 75 and older who screened positive for a
geriatric condition appear in Table 3. A cutoff VES-13 score of 5 results in a sensitivity and
specificity of .69. Other cut-points can be selected based on desired sensitivity or specificity.

Adding length of follow-up time or an indicator of intervention status as a predictor in the
regression models did not result in substantial changes in the odds ratios associated with
VES-13 scores.

The mean number of years until death among decedents was 2.9 (range 0.02 to 5.8). The
sample was divided into better versus poorer prognosis (VES-13 score of ≤ 4 versus ≥ 5).
Kaplan-Meier curves appear in Figure 2. The Cox proportional hazard ratio associated with
each additional VES-13 point was 1.23 (95% CI 1.19–1.27).

The direction of the effect of the VES-13 scores on trichotomous and dichotomous outcomes
was similar within the three condition subgroups (Table 2). Each additional point on the
VES-13 appears to have had a greater effect on poor outcomes for the dementia subgroup,
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but the confidence intervals were wider due to smaller subsample. Upon examination of
graphical representation of the multinomial logistic regressions and survival analyses by
subsample (Figures 1 and 2), VES score consistently predicted increasingly poor outcomes
in all subsamples. The difference in effect of the VES-13 by screened conditions was not
significant in a pooled sample (p=.37, .27, .29 for joint test of interaction terms in the
models using trichotomous, dichotomous, and death-only outcomes, respectively).

DISCUSSION
In this prospective study of functional status and survival outcomes among older ambulatory
care patients, we found that the VES-13 is an excellent predictor of health outcomes over a
5-year period. Increasing scores on the VES-13 are linearly related to the odds of death and
functional decline. Predicted probabilities can be translated into information that can readily
be used to make clinical decisions.

This study extends previous work testing the VES-13, a simple survey that can be obtained
over the telephone in 4 minutes with patients or their proxies, and does not require patient
knowledge of their medical diagnoses, laboratory values, or medications.5, 7 The predictions
from the current study are based on 5-year, rather than 1–2 year outcomes, thus greatly
expanding the clinical utility of the tool. Possible applications include informing decisions
regarding screening tests and aggressive chronic disease therapies that might result in
benefit if an individual has a better 5-year prognosis,9 for example, screening colonoscopy12

or mammography22. A prognostic tool available at the time of the clinical encounter can
enable proposed strategies to guide recommendations concerning preventive care and
application of evidence-based guidelines to older patients.9, 10, 13, 14, 16

These results can also be used to select a VES-13 cutoff score to screen for appropriateness
of interventions. The choice of higher (e.g., VES-13 score of 7, which yields a relatively
higher specificity) versus lower cutoff (e.g., VES-13 score of 3 which yields a relatively
higher sensitivity) would depend on the goal of the screening. For example, a more sensitive
cutoff score may be instrumental in targeting those at risk for death or decline for enrollment
into a low cost intervention, while better specificity may be more important when deciding
to withhold an intervention because likelihood of survival to realize benefit is low.

The strength of this study was that it was a prospectively-designed longitudinal study of
both functional decline and survival. The two outcomes studied are valued by older patients,
caregivers, and clinicians. The cohort was a “real-world” sample of older patients suffering
from early to late symptoms of geriatric conditions, recruited from primary care clinics.
They represent a vulnerable cohort of elders who sustained substantial mortality and
functional decline over the 5-year follow-up period.

The main limitation of this study is that the sample is limited to patients with three baseline
conditions (falls, incontinence, cognitive impairment), as well as an older age criteria than
prior studies. The resulting restricted range of baseline health status may have understated
the association of the VES-13 scores with outcomes. In addition, because the overall health
of our sample may be worse than the general older population due to their screened
conditions, the predicted rates of death and decline may be slightly higher in comparison to
an individual of similar age, functional status, and (non-screened) co-morbid conditions.

There are other potential limitations to this study. The ACOVE-2 intervention to improve
care for three geriatric conditions was implemented in half of the sample. Although the
intervention had no effect on non-intervention conditions,19 and therefore we did not suspect
that it would have an effect on long-term outcomes, we assessed possible effects in
sensitivity analysis. In addition, we had substantial loss to follow-up for the functional
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decline outcome of surviving members of the sample, which we attempted to address by
including sampling weights in all analyses. Finally, the small size of the memory
impairment/dementia subsample limits our ability to draw conclusions specific to this
subpopulation and our results need to be repeated among larger sample specifically
diagnosed with cognitive impairment or dementia.

In conclusion, this prospective study confirmed that the VES-13 is a useful prognostic tool
over a 5-year follow-up period among vulnerable older primary care patients. This simple
survey may be helpful in clinical decisions that depend on prognostic assessments during
this time horizon.
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Figure 1.
 Predicted probability of death
 Combined probability of functional decline + death

VES-13 = Vulnerable Elders-13 Survey
Predicted probabilities of death (dotted line) or the additive probability of functional decline
and death (solid line) were calculated based on a multinomial logistic regression with cluster
adjustment for primary care clinician and weighted for loss to follow up.
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Figure 2.
Poorer (higher) VES-13 scores are associated with greater risk of dying throughout the 4.5
year follow up period for the overall whole sample, the falls subset, and the urinary
incontinence subset. The dementia subset experienced similar mortality rates above and
below VES-13 cutoff scores of 5. The hazard ratios associated with each 1-point increase on
the VES-13 were: (whole sample) HR 1.23 (95% CI 1.19–1.27); (falls subset) HR 1.21
(95% CI 1.16–1.25); (urinary incontinence subset) HR 1.22 (95% CI 1.14–1.31); (dementia
subset) HR1.07 (95% CI 0.95–1.22). The difference in effect of the VES-13 by screened
conditions was not significant in a pooled model (p=.29 for joint test of interaction terms
[VES-13 score with each condition]).
VES-13: Vulnerable Elders-13 Survey
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Table 1

Baseline Characteristics

Overall Sample Fear of Falls/
Falls

Subsample*

Urinary Incontinence Subsample* Memory Problem/Dementia Subsample*

N 508 395 169 63

Age (mean) 81.3 81.4 81.3 83.8†

Male (%) 37% 40% 25%§ 46%

Use of proxy
respondent (%)

20% 18% 14%§ 100%§

Baseline Short
Functional
Survey Score
(Range 0–5)**

4.0 4.0 4.2† 2.6†

MeanVES-1
score (range 1–
10)

4.7 4.9 4.3† 7.0†

T-tests between falls and UI subsamples omitted 115 individuals who were in both groups; t-tests between falls and dementia omitted 44
individuals who were in both groups.

*
Participants could screen into more than one subsample

†
p<.05 for comparison of means using two-sample t-test, comparison group = falls subsample.

§
p<.05 for comparison of two proportions, comparison group = falls subsample. Tests of proportions between falls and UI subsamples omitted 115

individuals who were in both groups;tests of proportions between falls and dementia omitted 44 individuals who were in both groups.

**
Number of functional abilities among 5 in the Short Functional Survey (shopping, doing light housework, bathing, managing finances, and

walking)
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Table 2

Association between Vulnerable Elders-13 Survey and 5-year Functional Status and Survival Outcomes

Trichotomous outcome Dichotomous outcome

Sample OR of Functional Decline
versus No Decline per

additional point on
VES-13* (95% CI)

OR of Death versus No
Decline OR per additional

point on VES-13*(95%
CI)

OR of Functional Decline
OR Death versus No

Decline per additional
point on VES-13* (95% CI)

AUC (95% CI)

Overall (n=508) 1.28 (1.14–1.42) 1.45 (1.33–1.58) 1.37 (1.25–1.50) .75 (.71–.80)

Fear of Falls/Falls
Subsample (n=395)

1.20 (1.07–1.34) 1.40 (1.27–1.55) 1.30 (1.18–1.44) .72 (.67–.77)

Urinary Incontinence
Subsample (n=169)

1.38 (1.16–1.64) 1.49 (1.28–1.74) 1.43 (1.21–1.69) .79 (.72–.86)

Memory Problem/
Dementia Subsample

(n=63)

1.71 (1.15–2.55) 1.72 (1.16–2.57) 1.72 (1.16–2.55) .83 (.62–1.0)

AUC: area under the receiver operating characteristic curve; OR: odds ratio; VES-13: Vulnerable Elders-13 Survey

The difference in effect of the VES-13 by screened conditions was not significant in a pooled sample (p=.37, .27 joint test of interaction terms
[VES-13 score with each condition] in the models using trichotomous and dichotomous outcomes, respectively).

*
VES-13 score (possible range = 0–10) is calculated as sum of: age (1 point for age 75–84, 3 points for age ≥85 ), self-rated health (1 point for fair

or poor), limitations in physical capability (difficulty with stooping, lifting 10 pounds, reaching, grasping small items, walking quarter of a mile,
heavy housework; one point for each up to 2 points), and functional limitations (getting help with shopping, managing money, walking across a
room, light housework, bathing; four points for any difficulty requiring help or not done due to health)
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Table 3

Unadjusted Sensitivity and Specificities for Predicting Poor Health Outcomes At Different Cutoff Values of
the Vulnerable Elders-13 Score

Outcome: Death or Functional Status Decline

Cutoff value Sensitivity Specificity

≥2 92% 37%

≥3 86% 54%

≥4 69% 69%

≥5 60% 75%

≥6 51% 80%

≥7 45% 81%

≥8 32% 91%

≥9 17% 99%

10 7% 99%

Outcome: Death Only

Cutoff value Sensitivity Specificity

≥2 92% 25%

≥3 87% 37%

≥4 74% 56%

≥5 66% 66%

≥6 58% 71%

≥7 50% 74%

≥8 39% 85%

≥9 21% 95%

10 9% 98%
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