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DISABILITY IN BASIC ACTIVI-
ties of daily living (ADLs) is
common among commu-
nity-dwelling older per-

sons, with prevalence rates ranging
from 7% in those aged 65 to 74 years
to 24% in those aged 85 years or older.1

Although disability in older persons is
often thought to be progressive or per-
manent, previous research has shown
that it is a dynamic process, with indi-
viduals moving in and out of states of
disability.2 Indeed, recovery rates as
high as 28% have been demonstrated
in previous longitudinal studies of com-
munity-dwelling older persons that
have included assessment intervals of
12 to 24 months.1,3,4 More recent evi-
dence has demonstrated that assess-
ment intervals longer than 3 to 6
months lead to incomplete ascertain-
ment of disability and that this incom-
plete ascertainment is largely due to re-
covery from disability.5 These results
suggest that recovery may be consid-
erably more common than previous
studies have indicated.

To set realistic goals and plan for ap-
propriate care, disabled older persons,
along with their families and clini-
cians, need accurate information about
the likelihood and time course of re-
covery. The objectives of this study were
to determine the rate of and time to re-
covery of independent function in com-
munity-dwelling older persons who be-
come newly disabled in their ADLs, to
determine the duration of recovery, and
to compare the likelihood of recovery
among pertinent subgroups of older
persons.

METHODS
Study Population
The study population was drawn from
members of the Precipitating Events
Project (PEP), a longitudinal study of
754 community-dwelling persons, aged
70 years or older, who were nondis-
abled (ie, required no personal assis-
tance) in 4 key ADLs—bathing, dress-
ing, walking inside the house, and
transferring from a chair. The assem-
bly of the cohort, which took place be-

tween March 1998 and October 1999,
is summarized in FIGURE 1 and has been
described in detail elsewhere.6 Poten-
tial participants were identified from a
computerized list of 3157 age-eligible
members of a large health plan in
greater New Haven, Conn. To mini-
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Context Previous studies have found that a sizeable minority of newly disabled older
persons recover independent function; however, long intervals between assessments
have led to difficulty in determining the true incidence and duration of disability, and
therefore in accurately characterizing the probability and course of recovery.

Objectives To determine the rate of and time to recovery of independent function
in community-dwelling older persons who become newly disabled in their activities of
daily living (ADLs), to determine the duration of recovery, and to compare the likeli-
hood of recovery among pertinent subgroups of older persons.

Design, Setting, and Participants Prospective cohort study, with monthly as-
sessments of ADL function, for 754 initially nondisabled, community-dwelling per-
sons aged 70 years or older, performed in a small urban area from March 1998 to
May 2003.

Main Outcome Measures Demographic features, chronic conditions, cognitive func-
tion, and physical frailty were determined during comprehensive assessments at 18-
month intervals. Disability, defined as needing personal assistance with 1 or more key
ADLs (bathing, dressing, walking, and transferring), was assessed during monthly tele-
phone interviews.

Results A total of 420 participants (56%) experienced disability during a median fol-
low-up of 51 months. Of these participants, 399 (81%) recovered (ie, regained inde-
pendence in all 4 ADLs) within 12 months of their initial disability episode, and a ma-
jority (57%) of these maintained independence for at least 6 months. Among participants
who experienced 3 or more consecutive months of disability, a majority (60%) recov-
ered, but only a third of these maintained independence for at least 6 months. Per-
sons who were cognitively impaired, physically frail, or severely disabled (ie, in 3-4
ADLs) at onset were less likely to recover than those who were cognitively intact, non-
frail, or mildly disabled, respectively. Nonetheless, a majority of participants within each
subgroup recovered.

Conclusions Newly disabled older persons recover independent ADL function at rates
far exceeding those that have been previously reported. Recovery from disability, how-
ever, is often short-lasting, suggesting that additional efforts are warranted to main-
tain independence in this high-risk group.
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mize potential selection effects, each
member was assigned a unique num-
ber using a computerized randomiza-
tion program, and screening for eligi-
bility and enrollment proceeded
sequentially. Eligibility was deter-
mined during a screening telephone in-
terview and was confirmed during an
in-home assessment. Persons who were
physically frail, as denoted by a timed
score of greater than 10 seconds on the
rapid gait test (ie, walking back and
forth over a 10-foot course as quickly
as possible), were oversampled to en-
sure a sufficient number of partici-
pants at increased risk for ADL disabil-
ity.7,8 Slow gait speed has repeatedly
been shown to be the single best pre-
dictor of ADL disability.8-10

Potential participants were excluded
if they had a life expectancy less than 12
months, planned to move out of the New
Haven area during the next 12 months,
or were unable to speak English. Partici-
pants with significant cognitive impair-
ment (as defined below) were excluded
only if they had no available proxy.5 Only
4.6% of the 2753 health plan members
who were alive and could be contacted
refused to complete a screening tele-
phone interview, and 75.2% of the 1002
eligible members agreed to participate in
the study. Persons who refused to par-
ticipate did not differ significantly from
those who were enrolled in terms of age
or sex. The study protocol was ap-
proved by the Yale Human Investiga-
tion Committee, and all participants gave
verbal informed consent.

Data Collection
PEP participants underwent compre-
hensive in-home assessments at base-
line, 18, and 36 months and had monthly
telephone interviews for up to 53
months. The comprehensive assess-
ments were completed by trained re-
search nurses using standard instru-
ments. In addition to gait speed, data
were collected on demographic charac-
teristics9; self-reported, physician-
diagnosed chronic conditions, namely,
hypertension,myocardial infarction, con-
gestive heart failure, stroke, diabetes, ar-
thritis, hip fracture, chronic lung dis-

ease, and cancer (other than minor skin
cancers); and cognitive function.11

During monthly telephone inter-
views, participants were assessed for dis-
ability in 4 key ADL tasks—bathing,
dressing, walking, and transferring. In-
terviewers used standard questions4,8 that
have been described in detail else-
where.5 For each ADL, participants were
asked, “At the present time, do you need
help fromanotherperson to”performthe
task? Those participants who needed
help with or were unable to complete 1
or more of the ADL tasks were consid-
ered disabled. Participants were not
asked about eating, toileting, or groom-
ing because the incidence of disability in
these 3 ADLs is low among community-
dwelling older persons,7,8 and disability
in these ADLs is uncommon without
concurrent disability in bathing, dress-
ing, walking, or transferring.7,8,12 Among
a subgroup of 91 participants who were
interviewed twice within a 2-day pe-
riod by different interviewers, we found
that the reliability of our disability as-
sessment was substantial,13 with �=0.75
for disability in 1 or more of the 4 ADLs;
� was 1.0 for the 18 paired interviews that
were completed independently by dif-
ferent interviewers on the same day. A
designated proxy, defined as a person
who is cognitively intact and who either
lives with the participant or visits the par-
ticipant at least 3 days per week,5 com-
pleted the interviews forparticipantswho
had significant cognitive impairment, de-
fined as recall of none of the 3 items on
the short-term memory portion of the
Folstein Mini-Mental State Examina-
tion11 (MMSE) or a score of less than 20
on the MMSE and recall of 1 or 2 of the
3 memory items.5 The accuracy of these
proxy reports was found to be excel-
lent, with �=1.0.5

Follow-up interviews completed
through May 2003 were included. One
hundred fifty-one participants (20%)
died after a median follow-up of 30
months, and 31 (4.0%) dropped out of
the study after a median follow-up of
21 months. Data are otherwise avail-
able for 99.4% of the remaining 34220
monthly telephone interviews. Seven
percent (2521/34014) of the inter-

views were completed by proxy. Our re-
sults did not change appreciably when
interviews with proxies were ex-
cluded. Of the 641 participants inter-
viewed at 12 months, 73 (10.2%) were
disabled in 1 or more ADLs, a rate that
is consistent with previous point esti-
mates of disability among previously
nondisabled community-living per-
sons aged 70 years or older.1,4

Participants who reported ADL dis-
ability during at least 1 month of the
follow-up period were considered to
have experienced disability. Disability
at onset was defined as severe if it was

Figure 1. Assembly of the Study Cohort

3157 Health Plan Members
Aged 70 Years or Older

548 Excluded
322 Died, Were Institutionalized,

or Moved Out of the Area
18 Participated in Pilot Testing,

Were Proxy for Another
Participant, or Were
Enrolled in Another Study

126 Declined Telephone
Interview

82 Unable to Be Contacted

1518 Excluded
244 Were Disabled in Bathing,

Dressing, Walking, or
Transferring

104 Could Not Speak English,
Could Not Communicate,
Had Terminal Illness, or
Planned to Move

1170 Low Probability of
Physical Frailty

89 Excluded
28 Had No Available Proxy
61 Were Not Physically Frail

2609 Had Telephone Interview

1091 Potentially Eligible

754 Enrolled

1002 Eligible

248 Declined to Enroll

Persons who were physically frail were oversampled
as described in detail elsewhere.6 After the prespeci-
fied number of nonfrail participants were enrolled, po-
tential participants were excluded if they had a low
likelihood of physical frailty based on the telephone
screen and, subsequently, if they were found not to
be physically frail during the in-home assessment.
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reported in 3 or 4 ADLs in the initial
month,14 and as mild if it was reported
in 1 or 2 ADLs. Recovery occurred in
the first month during which a partici-
pant reported no disability in any of the
4 key ADLs.

Statistical Analysis
We compared the baseline characteris-
tics of the PEP participants who did and
did not experience ADL disability us-
ing the t test for continuous variables and
the �2 test for categorical variables. Sub-
sequent analyses included only partici-
pants who experienced disability. We en-
tered PEP participants into the analytic
sample at the time of their first episode
of disability and followed them up until
they recovered independence (ie, re-
ported no disability in any of the 4 key
ADLs), died, or were lost to follow-up.
Participants who recovered indepen-
dence were subsequently followed up
until they developed recurrent disabil-
ity, died, or were lost to follow-up. We
did not adjust for the original sampling
strategy since the analytic sample rep-
resented a select subgroup of partici-
pants who had developed disability at dif-
fering times over the course of 53
months. Instead, we evaluated the prob-
ability of recovery by physical frailty as
described below.

We calculated Kaplan-Meier esti-
mates of recovery over time (presented
as recovery curves) for all participants in
the analytic sample. We censored par-
ticipants who had not recovered 12
months after the initial onset of disabil-

ity, since few participants remained eli-
gible to recover after 12 months. To ad-
dress the potential concern that brief
episodes of disability (ie, those lasting
only 1 month) could represent measure-
ment error or very transient conditions,
we also calculated Kaplan-Meier esti-
mates of recovery over time for “persis-
tent” disability,5,15 defined as a new dis-
ability that was present for at least 2
consecutive months, and for “chronic”
disability,15,16 defined as a new disabil-
ity that was present for at least 3 con-
secutive months. To simplify our pre-
sentation and avoid violating the
statistical assumption of independence,
only the first episodes of any, persis-
tent, and chronic disability were in-
cluded, respectively, for each partici-
pant in the time-to-recovery analyses.
Thus, a participant whose first episode
of disability lasted 1 month and whose
second episode lasted 4 months would
have the first episode included in the
analyses of any disability and the sec-
ond episode included in the analyses of
persistent and chronic disability. We de-
fined zero-time (ie, the time at which a
participant becomes eligible to re-
cover)17 as the first month of disability
for any disability, the second month of
disability for persistent disability, and the
third month of disability for chronic dis-
ability. For each type of disability, we pre-
sent the percentage of participants who
recovered and, among those who recov-
ered, the percentage of participants who
achieved, respectively, 2 or more con-
secutive months and 6 or more consecu-

tive months of independence. We also
present the mean duration of recovery,
defined as the time from regaining in-
dependence to recurrentdisability,death,
or loss to follow-up.

Finally, we compared the likelihood
of recovery among pertinent subgroups
of older persons using Kaplan-Meier re-
covery curves and the log-rank test. Sub-
groups were defined on the basis of age
at onset of disability, sex, cognitive func-
tion (as measured by the MMSE), physi-
cal frailty, and severity of disability at on-
set, each assessed at the most recent
comprehensive assessment. A compos-
ite “worst case” subgroup, which in-
cluded participants who were physi-
cally frail, who had MMSE scores less
than 28, and who had severe disability
at onset, was also created and com-
pared with the remaining participants.
While not exhaustive, the aforemen-
tioned subgroups reflect the most per-
tinent demographic features and prog-
nostic factors for disability.18,19

All analyses were performed using SAS
version 8,20 and all P values are 2-tailed.
P�.05 was considered significant.

RESULTS
Of the 754 PEP participants, 420 (52%)
experienced at least 1 month of ADL
disability during a median follow-up of
51 months. The baseline characteris-
tics of the PEP participants who did and
did not experience ADL disability are
presented in TABLE 1. Participants who
experienced disability were older, were
more likely to be physically frail, and
had fewer years of education, lower cog-
nitive function, and more chronic con-
ditions than participants who did not
experience disability.

Of the newly disabled participants,
339 (81%) recovered independence
within 12 months. Only 3 participants
(�1%) recovered after more than 12
consecutive months of disability, and
each of these participants experienced
only a single month of subsequent in-
dependence. The majority of disabil-
ity episodes were brief, with 272 (65%)
lasting only 1 or 2 months.

Of the 754 PEP participants, 283
(38%) experienced an episode of per-

Table 1. Baseline Characteristics of Participants (N = 754)

Characteristic

Experienced Any Disability

P Value
Yes

(n = 420)
No

(n = 334)

Age, mean (SD), y 79.6 (5.3) 76.9 (4.7) �.001

Women, No. (%) 272 (65) 215 (65) �.99

White, No. (%) 380 (90) 300 (90) .96

Education, mean (SD), y 11.7 (3.0) 12.3 (2.3) .002

Living alone, No. (%) 171 (41) 127 (38) .49

Chronic conditions, mean (SD), No. 1.9 (1.2) 1.4 (1.0) �.001

MMSE score, mean (SD)* 26.4 (2.6) 27.3 (2.3) �.001

Physically frail, No. (%)† 234 (56) 86 (26) �.001
Abbreviation: MMSE, Folstein Mini-Mental State Examination.
*Scores range from 0 to 30, with higher scores representing better cognitive function.
†As defined in “Methods.”
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sistent disability and 217 (29%) expe-
rienced an episode of chronic disabil-
ity. Of the participants who experienced
persistent and chronic disability, re-
spectively, 193 (68%) and 131 (60%)
subsequently recovered indepen-
dence within 12 months.

FIGURE 2 shows Kaplan-Meier esti-
mates for the probability of recover-
ing independent function for any, per-
sistent, and chronic disability. For all
3 of these types of disability, the ma-
jority of participants recovered, and the
vast majority of participants who re-
covered did so within 6 months.

For participants who recovered inde-
pendent function, the mean (SD) dura-
tion of recovery was 11.9 (13.0) months
for any disability, 6.5 (8.5) months for
persistentdisability, and5.3(7.3)months
for chronic disability. TABLE 2 shows the
proportions of participants who main-
tained independence for 2 or more
months and 6 or more months, respec-
tively, among participants with any, per-
sistent, and chronic disability. For each
of these 3 types of disability, a majority
of participants who recovered main-
tained independence for 2 or more
months. Whereas a majority of partici-
pants who recovered from any disabil-
ity maintained independence for 6 or
more months, only a minority of par-
ticipants who recovered from persis-
tent or chronic disability maintained in-
dependence for 6 or more months.

FIGURE 3 shows the Kaplan-Meier es-
timates for the probability of recovery
among pertinent subgroups of partici-

pants with any disability. While recov-
ery differed little by age or sex, partici-
pants who had at least mild cognitive
impairment (ie, MMSE scores �27),
who were physically frail, and who had
severe disability were less likely to re-
cover independent function than par-
ticipants who were not frail, who were
cognitively intact, and who had mild
disability, respectively. Nonetheless, for
all subgroups, a majority of partici-
pants recovered independence. A ma-
jority (62%) also recovered indepen-
dence among participants with the
worst combination of prognostic fac-
tors, including cognitive impairment,
physical frailty, and severe disability.
Similar results by subgroup were found
for persistent and chronic disability
(data not shown), except that recov-
ery rates across subgroups were lower.

COMMENT
In the current study, which included
monthly assessments of ADL func-
tion, we found that the vast majority of
newly disabled community-dwelling
older persons recovered independent
function, usually within the first 6
months after disability onset. For those
who recovered, independent function
was sustained for at least 6 months
among a majority of persons with dis-
ability of any duration, but only among
a minority of persons with disability
lasting 2 or more months. Persons who
were cognitively impaired, physically
frail, or severely disabled at onset were
less likely to recover than those who

were cognitively intact, nonfrail, or
mildly disabled, respectively, but a ma-
jority of participants with any disabil-
ity recovered within each subgroup.

Our rates of recovery from ADL dis-
ability are much higher than those that
have been reported in previous stud-
ies.1,3,4 Our results are unlikely to be due
to measurement error, as the reliability
ofourdisability assessmentwashigh, and
persons with persistent and chronic dis-
ability also had high rates of recovery. Be-
cause we oversampled persons with
physical frailty, our rates of recovery may
actuallyunderestimate the true rate in the
general population of community-
dwelling older persons. While the point
prevalence of disability in our popula-
tion was comparable to rates reported in
previous studies of community-
dwelling older persons,1,4 the fre-
quency of our assessments enabled us to
ascertain brief episodes of disability that
are disproportionately missed in longi-
tudinal studies with assessment inter-
vals of 6 to 24 months,5 likely account-
ing for our higher recovery rates. In fact,

Figure 2. Kaplan-Meier Estimates for the Probability of Recovery From Disability in Activities of Daily Living
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“Any” denotes at least 1 month of disability, “persistent” denotes 2 or more consecutive months of disability, and “chronic” denotes 3 or more consecutive months
of disability. Dashed lines represent 95% confidence intervals.

Table 2. Duration of Recovery Among
Participants With Any, Persistent, and
Chronic Disability*

Type of
Disability

No. With Disability/
Total No. (%)

Recovery
�2 mo

Recovery
�6 mo

Any 265/335 (79) 177/313 (57)
Persistent 120/187 (64) 68/171 (40)
Chronic 74/129 (57) 38/116 (33)

*Among participants followed 2 and 6 months after re-
covering independence.
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brief episodes of disability were very
common in our study population, with
over half of the initial disability epi-
sodes lasting only 1 or 2 months. While
the clinical relevance of short-term dis-
ability has been questioned,21 we have re-

cently demonstrated that disability last-
ing only 1 or 2 months is strongly
associated with the development of fu-
ture disability and death.22

Many of our participants developed
recurrent disability, as evidenced by the

large minority of persons with any dis-
ability who did not maintain indepen-
dence for more than 6 months. In a re-
cently published report, we found that
more than half of the PEP participants
who experienced any disability during

Figure 3. Probability of Recovery for Pertinent Subgroups Among Participants With Any Disability
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Participants were considered physically frail if they had a timed score of more than 10 seconds on the rapid gait test. Disability at onset was defined as “severe” if
present in 3 to 4 activities of daily living (ADLs) and “mild” if present in 1 to 2 ADLs. The worst case composite group are those participants who have Mini-Mental
State Examination (MMSE) scores of 27 or lower, are physically frail, and have mild disability at onset. P values for log-rank test for difference among groups.
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a 2-year period experienced multiple epi-
sodes.15 In one of the few other studies
with assessment intervals less than 6
months, Verbrugge and colleagues2

found that functional status among a
sample of 165 older persons following
hospitalization often fluctuated substan-
tially during the course of a year, with
many persons neither consistently im-
proving nor worsening. These results,
together with ours, demonstrate that the
disabling process among many older per-
sons is complex, with multiple and pos-
sibly interrelated disability episodes,
even over relatively short periods of time.
While other studies have incorporated
multiple transitions between disabled
and independent states in models of the
disabling process,23,24 the effects of prior
disability episodes on recovery from fu-
ture episodes have not been explicitly
considered.

The dynamic nature of disability
among our participants raises impor-
tant questions regarding much prior re-
search on the recovery process. In stud-
ies with assessment intervals of 6 or more
months, many participants likely expe-
rienced multiple transitions between
states of disability and independence
within each assessment interval. Stud-
ies of ADL recovery after specific events
(eg, hospitalization, hip fracture, or
stroke) that have included assessments
of functional status 6 or more months
later may have assessed participants dur-
ing or after a subsequent (rather than the
initial) episode of disability. For ex-
ample, one study of recovery after hip
fracture, which included follow-up as-
sessments at 6 and 12 months, found
that about 10% to 20% of participants
had recovered at 6 months, but had de-
clined again at 12 months.25 Studies such
as ours, which include frequent assess-
ments of functional status, may allow the
course of recovery to be characterized
more accurately. Although recovery rates
were consistently high among our par-
ticipants, the duration of recovery var-
ied widely. This variation suggests that
there may be different patterns of re-
covery with potentially different predic-
tive factors. Further research is needed
to elucidate the different patterns of re-

covery and to determine predictors of
these patterns.

While our finding that cognitive
function and severity of disability are
associated with the likelihood of recov-
ery is consistent with previous re-
search,1,3 we found no difference in re-
covery among age groups, in contrast
to most prior studies.1,3,26 Because these
other studies had long assessment in-
tervals, it is possible that the oldest old
were more likely than the younger old
to have died or experienced another dis-
tinct disability episode prior to the next
follow-up interval. In fact, Hansen and
colleagues,27 who also used a short as-
sessment interval of 1 month, found no
age effect on recovery from disability
after hospitalization.

Unlike other studies, we did not
evaluate recovery after a single disease
process or injury, such as stroke or hip
fracture, nor did we have information
on the etiology of disability, which may
not be readily apparent in the absence
of a catastrophic event.28 Disability, like
delirium and other geriatric syn-
dromes, is thought to result from the
interaction of predisposing factors and
precipitating events.29-32 Disability may
have either a rapid or gradual onset, and
many episodes of disability are not pre-
ceded by an acute illness or injury lead-
ing to hospitalization.32,33 Because the
likelihood and course of recovery may
differ depending on the type of precipi-
tating event (eg, a surgical procedure
vs an acute illness vs a stressful life
event),34 further research is warranted
to evaluate the effect of specific pre-
cipitating events on the recovery pro-
cess, particularly noncatastrophic
events that have received relatively little
attention to date. Many older persons,
for example, report common symp-
toms such as pain, weakness, and fa-
tigue as the cause of prevalent disabil-
ity,28 and recent evidence indicates that
events leading to restricted activity are
independently associated with decline
in ADL function.35

While the high rates of recovery across
multiple subgroups of older persons in-
dicate that the short-term prognosis for
any individual episode of ADL disabil-

ity is quite good, the high rates of re-
current disability suggest the need for
a paradigm shift on how ADL disability
is viewed clinically. In addition to treat-
ing the individual episodes, clinicians
might be advised to manage disability in
the context of the chronic disease model.
Buchner and Wagner30 have described
a state of reduced physiologic reserve as-
sociated with increased susceptibility to
disability. Prevention of functional de-
cline and disability would include not
only management of acute episodes of
disability and promotion of recovery, but
also ongoing evaluation and manage-
ment of key risk factors for disability and
use of preventive interventions. The high
likelihood of recurrent disability among
older persons suggests that those who
have recently recovered from an epi-
sode of disability are an important tar-
get population for preventive interven-
tions. While some interventions
designed to prevent recurrent disabil-
ity may be disease-specific, eg, antico-
agulation after embolic stroke, others
may be broadly applicable regardless of
the specific precipitant of disability, eg,
exercise-based programs.36,37 Further re-
search is needed to determine the causes
of recurrent disability episodes and to
elucidate the relationships between epi-
sodes.

Several other aspects of our study de-
serve comment. First, because our par-
ticipants were members of a single
health plan in a small urban area, our
results may not be generalizable to older
persons in other settings. However, our
population did reflect the demo-
graphic characteristics of persons aged
65 years or older in New Haven County,
which are comparable to the United
States as a whole, with the exception
of race (New Haven County has a larger
proportion of non-Hispanic whites in
this age group than the United States,
91% vs 84%).38 Furthermore, general-
izability depends not only on the char-
acteristics of the study population, but
also on its stability over time.39 The high
participation and follow-up rates of our
study both enhance the generalizabil-
ity of our findings. Second, we had no
information on the possible use of re-
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storative interventions among our par-
ticipants after the onset of disability. Fi-
nally, our study focused on basic ADLs
because they are essential for living in-
dependently. However, transitions be-
tween independence and disability for
instrumental ADLs and mobility are
likely to be as common, suggesting that
studies evaluating disability in these
higher-level tasks over shorter inter-
vals need to be undertaken.

In summary, recovery from disabil-
ity in essential ADLs among commu-
nity-dwelling older persons is much
more common than previous studies
have indicated, but is often transient.
While most newly disabled older per-
sons can be reassured that they will re-
gain independent function, those who
recover are at high risk for recurrent dis-
ability. Our results provide additional
evidence that disability is a recurrent
rather than an enduring condition and
suggest that interventions to maintain
independence after recovery are needed.

Author Contributions: As principal investigator, Dr
Hardy had full access to all of the data in the study
and takes responsibility for the integrity of the data
and the accuracy of the data analysis.
Study concept and design: Hardy, Gill.
Acquisition of data: Gill.
Analysis and interpretation of data: Hardy, Gill.
Drafting of the manuscript: Hardy.
Critical revision of the manuscript for important in-
tellectual content: Gill.
Statistical expertise: Hardy.
Obtained funding: Gill.
Supervision: Gill.
Funding/Support: The work for this report was funded
in part by grants R01AG17560 and K23AG00759 from
the National Institute on Aging, Robert Wood Johnson
Foundation, Paul Beeson Physician Faculty Scholar in
Aging Research, and Patrick and Catherine Weldon
Donaghue Medical Research Foundation. Dr Hardy
is supported by training grant T32AG1934 from the
National Institute on Aging. Dr Gill is the recipient of
a Midcareer Investigator Award in Patient-Oriented
Research (K24AG021507) from the National Insti-
tute on Aging.
Role of the Sponsor: The sponsors did not have any
role in the design, conduct, interpretation, review, ap-
proval, or control of this article.
Previous Presentation: This research was presented
at the American Geriatrics Society 2003 Annual Sci-
entific Meeting, Baltimore, Md, May 14-18, 2003.
Acknowledgment: We thank Mary Tinetti, MD, for re-
viewing an earlier draft of this article; Denise Shepard,
BSN, Martha Oravetz, RN, Shirley Hannan, RN, An-
drea Benjamin, BSN, Alice Kossack, Barabara Foster, Shari
Lani, Alice Van Wie, and the late Bernice Hebert, RN,
for assistance with data collection; Evelyne Gahbauer,
MD, MPH, for data management and programming;
Wanda Carr and Geraldine Hawthorne for assistance
with data entry and management; Peter Charpentier,
MPH, for development of the participant tracking sys-

tem; and Joanne McGloin, MDiv, MBA, for leadership
and advice as the Project Director.

REFERENCES

1. Manton KG. A longitudinal study of functional
change and mortality in the United States. J Geron-
tol. 1988;43:S153-S161.
2. Verbrugge LM, Reoma JM, Gruber-Baldini AL.
Short-term dynamics of disability and well-being.
J Health Soc Behav. 1994;35:97-117.
3. Gill TM, Robison JT, Tinetti ME. Predictors of re-
covery in activities of daily living among disabled older
persons living in the community. J Gen Intern Med.
1997;12:757-762.
4. Katz S, Branch LG, Branson MH, Papsidero JA, Beck
JC, Greer DS. Active life expectancy. N Engl J Med.
1983;309:1218-1224.
5. Gill TM, Hardy SE, Williams CS. Underestimation
of disability among community-living older persons.
J Am Geriatr Soc. 2002;50:1492-1497.
6. Gill TM, Desai MM, Gahbauer EA, Holford TR, Wil-
liams CS. Restricted activity among community-
living older persons: incidence, precipitants and health
care utilization. Ann Intern Med. 2001;135:313-
321.
7. Gill TM, Richardson ED, Tinetti ME. Evaluating the
risk of dependence in activities of daily living among
community-living older adults with mild to moderate
cognitive impairment. J Gerontol A Biol Sci Med Sci.
1995;50:M235-M241.
8. Gill TM, Williams CS, Tinetti ME. Assessing risk for
the onset of functional dependence among older adults:
the role of physical performance. J Am Geriatr Soc.
1995;43:603-609.
9. Studenski S, Perera S, Wallace D, et al. Physical per-
formance measures in the clinical setting. J Am Geri-
atr Soc. 2003;51:314-322.
10. Guralnik JM, Ferrucci L, Pieper CF, et al. Lower
extremity function and subsequent disability: consis-
tency across studies, predictive models, and value of
gait speed alone compared with the short physical per-
formance battery. J Gerontol A Biol Sci Med Sci. 2000;
55:M221-M231.
11. Folstein MF, Folstein SE, McHugh PR. “Mini-
mental state”: a practical method for grading the cog-
nitive state of patients for the clinician. J Psychiatr Res.
1975;12:189-198.
12. Rodgers W, Miller B. A comparative analysis of
ADL questions in surveys of older people. J Gerontol
B Psychol Sci Soc Sci. 1997;52:21-36.
13. Landis JR, Koch GC. The measurement of ob-
server agreement for categorical data. Biometrics.
1977;33:159-174.
14. Ferrucci L, Guralnik JM, Simonsick EM, Salive M,
Corti MC, Langlois J. Progressive versus catastrophic
disability: a longitudinal view of the disablement pro-
cess. J Gerontol A Biol Sci Med Sci. 1996;51:M123-
M130.
15. Gill TM, Kurland B. The burdens and patterns of
disability in activities of daily living among community-
living older persons. J Gerontol A Biol Sci Med Sci.
2003;58:70-75.
16. Manton KG, Corder L, Stallard E. Chronic disabil-
ity trends in elderly United States populations: 1982-
1994. Proc Natl Acad Sci U S A. 1997;94:2593-
2598.
17. Feinstein AR. Clinical Epidemiology: The Archi-
tecture of Clinical Research. Philadelphia, Pa: WB Saun-
ders; 1985.
18. Stuck AE, Walthert JM, Nikolaus T, Bula CJ, Hohm-
ann C, Beck JC. Risk factors for functional status de-
cline in community-living elderly people: a system-
atic literature review. Soc Sci Med. 1999;48:445-
469.
19. Gill TM, Williams CS, Richardson ED, Tinetti ME.
Impairments in physical performance and cognitive sta-

tus as predisposing factors for functional depen-
dence among nondisabled older persons. J Gerontol
A Biol Sci Med Sci. 1996;51:M283-M288.
20. SAS Institute Inc. SAS/STAT User’s Guide, Ver-
sion 8. Cary, NC: SAS Institute Inc; 2000.
21. Guralnik JM, Ferrucci L. Underestimation of dis-
ability occurrence in epidemiological studies of older
people: is research on disability still alive? J Am Geri-
atr Soc. 2002;50:1599-1601.
22. Gill TM, Kurland B. The prognostic effect of prior
disability episodes among nondisabled community-
living older persons. Am J Epidemiol. 2003;158:1090-
1096.
23. Beckett LA, Brock DB, Lemke JH, et al. Analysis
of change in self-reported physical function among
older persons in four population studies. Am J Epide-
miol. 1996;143:766-778.
24. Mendes de Leon CF, Glass TA, Beckett LA, See-
man TE, Evans DA, Berkman LF. Social networks and
disability transitions across eight intervals of yearly data
in the New Haven EPESE. J Gerontol B Psychol Sci Soc
Sci. 1999;54:S162-S172.
25. Magaziner J, Simonsick EM, Kashner TM, Hebel
JR, Kenzora JE. Predictors of functional recovery one
year following hospital discharge for hip fracture: a
prospective study. J Gerontol. 1990;45:M101-
M107.
26. Branch LG, Katz S, Kniepmann K, Papsidero JA.
A prospective study of functional status among com-
munity elders. Am J Public Health. 1984;74:266-
268.
27. Hansen K, Mahoney J, Palta M. Risk factors for
lack of recovery of ADL independence after hospital
discharge. J Am Geriatr Soc. 1999;47:360-365.
28. Ettinger WH Jr, Fried LP, Harris T, Shemanski L,
Schulz R, Robbins J. Self-reported causes of physical
disability in older people: the Cardiovascular Health
Study. J Am Geriatr Soc. 1994;42:1035-1044.
29. Kempen GI, Verbrugge LM, Merrill SS, Ormel J.
The impact of multiple impairments on disability in
community-dwelling older people. Age Ageing. 1998;
27:595-604.
30. Buchner DM, Wagner EH. Preventing frail health.
Clin Geriatr Med. 1992;8:1-17.
31. Verbrugge LM, Lepkowski JM, Imanaka Y. Co-
morbidity and its impact on disability. Milbank Q. 1989;
67:450-484.
32. Gill TM, Williams CS, Tinetti ME. The combined
effects of baseline vulnerability and acute hospital
events on the development of functional depen-
dence among community-living older persons. J Ger-
ontol A Biol Sci Med Sci. 1999;54:M377-M383.
33. Ferrucci L, Guralnik JM, Pahor M, Corti MC, Hav-
lik RJ. Hospital diagnoses, medicare charges, and nurs-
ing home admissions in the year when older persons
become severely disabled. JAMA. 1997;277:728-
734.
34. Hardy SE, Concato J, Gill TM. Stressful life events
among community-living older persons. J Gen Intern
Med. 2002;17:832-838.
35. Gill TM, Allore H, Guo Z. Restricted activity and
functional decline among community-living older per-
sons. Arch Intern Med. 2003;163:1317-1322.
36. Gill TM, Baker DI, Gottschalk M, Peduzzi PN, Al-
lore H, Van Ness PH. A prehabilitation program for
the prevention of functional decline: effect on higher
level physical function. Arch Phys Med Rehabil. In
press.
37. Gill TM, Baker DI, Gottschalk M, Peduzzi PN, Al-
lore H, Byers A. A program to prevent functional de-
cline in physically frail, elderly persons who live at home.
N Engl J Med. 2002;347:1068-1074.
38. American FactFinder. US Census Bureau. Avail-
able at: http://factfinder.census.gov. Accessed May
29, 2003.
39. Szklo M. Population-based cohort studies. Epi-
demiol Rev. 1998;20:81-89.

RECOVERY FROM DISABILITY AMONG COMMUNITY-DWELLING OLDER PERSONS

1602 JAMA, April 7, 2004—Vol 291, No. 13 (Reprinted) ©2004 American Medical Association. All rights reserved.

 at MEDICAL LIBRARY, on August 21, 2006 www.jama.comDownloaded from 

http://www.jama.com

