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Abstract
Objectives—To characterize the functional trajectories of older persons admitted to a nursing
home with disability after an acute hospitalization.

Design, Setting and Participants—Prospective cohort study of 754 community-living
residents of greater New Haven, Connecticut, who were 70 years or older and initially nondisabled
in four essential activities of daily living. The analytic sample included the 296 participants who
were newly admitted to a nursing home with disability after an acute hospitalization.

Measurements—Information on nursing home admissions, hospitalizations, and disability in
essential activities of daily living was ascertained during monthly telephone interviews for up to
nine years. Disability was defined at the need for personal assistance in bathing, dressing, walking
inside one's home, or transferring from a chair.

Results—The median time to the first nursing home admission with disability after an acute
hospitalization was 46 (interquartile range, 27.5–75.5) months; and the mean number of disabled
activities of daily living upon admission was 3.0 (standard deviation, 1.2). In the month preceding
hospitalization, 189 (63.9%) participants had no disability. The most common functional
trajectory was discharged home with disability (46.3%), followed by continuous disability in the
nursing home (27.4%), discharged home without disability (21.6%), and noncontinuous disability
in the nursing home (4.4%). Only 96 (32.4%) participants returned home at their premorbid level
of function.

Conclusion—The functional trajectories among older persons admitted to a nursing home with
disability following an acute hospitalization are generally poor. Additional research is needed to
identify the factors responsible for these poor outcomes.
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Among persons who were 65 years old in 2000, 44% are projected to be admitted to a
nursing home during their remaining life, and over half of these are projected to have more
than a year of nursing home use (1). According to the 2004 National Nursing Home Survey,
approximately 1.5 million persons aged 65 years or older reside in a nursing home (2). The
percentage of nursing home residents ranges from about 1.1% of those aged 65 to 74 years
to 18.2% of those aged 85 years or older (3). These nursing home residents include a
mixture of persons receiving subacute (or postacute) care and those receiving long-term (or
custodial) care, many of whom were admitted initially for subacute care after a disabling
event (4). The burden of disability among nursing homes residents is high and has been
increasing over the past three decades. This increase is thought to be attributable to the aging
of the nursing home population and the rise in alternative sites of long-term care (5).

Relatively little is known about the functional trajectories of older persons admitted to a
nursing home with disability after an acute hospitalization. Prior studies have focused almost
exclusively on long-term care residents; hence, they provide no information on subacute
care residents or on transitions in disability after discharge from the nursing home. The
absence of data in these areas is problematic given the high rate of transfers between the
nursing home and other sites of care, including the community (6), and the importance of
functional status to independent living.

In the current study, we set out to characterize the functional trajectories of older persons
admitted to a nursing home with disability after an acute hospitalization. We hypothesized
that three common and clinically meaningful trajectories would emerge—discharged home
without disability, discharged home with disability, and continuous disability in the nursing
home. To accomplish our aims, we used data from a unique longitudinal study that includes
monthly assessments of disability for up to nine years, along with nearly complete
ascertainment of nursing home admissions and hospitalizations, on a large cohort of
community-living older persons.

Methods
Study Population

Participants were members of the Precipitating Events Project, a longitudinal study of 754
community-living persons, aged 70 years or older, who were nondisabled (i.e. required no
personal assistance) at baseline in four essential activities of daily living—bathing, dressing,
walking inside one's home, and transferring from a chair (7). Exclusion criteria included
significant cognitive impairment with no available proxy (8), inability to speak English,
diagnosis of a terminal illness with a life expectancy less than 12 months, and a plan to
move out of the New Haven area during the next 12 months. Significant cognitive
impairment was defined either as recall of zero of three items on short-term memory testing
or as score less than 20 on the Folstein Mini-Mental State Examination (MMSE) (9) and
recall of one or two of three items on the short-term memory test (8).

The cohort was assembled between March 1998 and October 1999; complete details have
been provided elsewhere (7,10). Eligibility was determined during a screening telephone
interview 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 (i.e. walk
back and forth over a 10-ft [3-m] course as quickly as possible), were oversampled to ensure
a sufficient number of participants at increased risk for disability (11,12). Only 4.6% of the
2,753 health plan members who were alive and could be contacted refused to complete the
screening telephone interview, and 75.2% of the 1,002 eligible members agreed to
participate in the project. Persons who refused to participate did not differ significantly from
those who were enrolled in terms of age or sex. The study protocol was approved by the
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Yale Human Investigation Committee, and all participants provided verbal informed
consent.

Data Collection
A comprehensive home-based assessment was completed at baseline, while telephone
interviews were completed monthly through December 2007, with a completion rate of
99%. During the comprehensive assessment, data were collected on demographic
characteristics, physical frailty as previously described, cognitive status as assessed by the
MMSE (9), and nine self-reported, physician-diagnosed chronic conditions: hypertension,
myocardial infarction, congestive heart failure, stroke, diabetes mellitus, arthritis, hip
fracture, chronic lung disease, and cancer. Participants were considered to be cognitively
impaired if they scored less than 24 on the MMSE (9).

Assessment of Disability—Complete details regarding the assessment of disability,
including formal tests of reliability and accuracy, are provided elsewhere (8). During the
monthly telephone interviews, participants were assessed for disability using standard
questions that were identical to those used during the screening telephone interview (8). For
each of the four essential activities of daily living, we asked, “At the present time, do you
need help from another person to (complete the task)?” Participants who needed help with
any of the tasks were considered to be disabled. The reliability of our disability assessment
was substantial (kappa=0.75) for reassessments completed within 48 hours and excellent
(kappa=1.0) for reassessments performed the same day (8). For participants with significant
cognitive impairment, the monthly telephone interviews were completed with a designated
proxy. The accuracy of these proxy reports was also found to be excellent, with kappa=1.0
(8). As described in an earlier report (13), we used multiple imputation with 100 random
draws per missing observation to address the small amount of missing monthly data on
disability.

Ascertainment of Hospitalizations and Nursing Home Admissions—Information
on hospitalizations and nursing home admissions was obtained during the monthly telephone
interviews. Participants were asked whether they had stayed at least overnight in a hospital
since the last interview, i.e. during the past month. The accuracy of these reports was high,
with kappa = 0.94 (14). Participants who were hospitalized were asked to provide the
primary reason for their admission. These reasons were subsequently grouped into distinct
diagnostic categories using a revised version of the protocol described by Ferrucci et al.
(15,16). Percent agreement, relative to an independent review of hospital records, was 82%.

Participants were also asked whether they had been admitted to a nursing home during the
past month; if yes, the interviewer noted whether the participant was currently in a nursing
home. The accuracy of this information was almost perfect, with kappa = 0.96 (17).

Assembly of Analytic Sample
Figure 1 shows the assembly of the analytic sample. To be included, participants had to be
admitted to a nursing home with disability after an acute hospitalization, as determined
during the first monthly interview that was completed during the nursing home stay. Of the
754 participants, 403 (53.4%) had at least one nursing home admission and 296 (39.3%) had
a nursing home admission with disability after an acute hospitalization. Of these, 279
(94.3%) represented the first nursing home admission during the follow-up period, while 14
(4.7%) and 3 (1.0%) represented the second and third admissions, respectively. To enhance
clarity, these admissions will subsequently be referred to as the “index” nursing home
admissions. Prior work suggests that most of these admissions included Medicare-
reimbursed subacute care with rehabilitation services (18). Of the 55 persons who were
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discharged from the nursing home before completion of a monthly interview, 15 (26.9%)
were newly disabled, 14 (25.9%) remained disabled, 19 (34.5%) remained nondisabled, and
7 (12.7%) were no longer disabled during the first monthly interview after their nursing
home admission, relative to the monthly interview immediately prior to the acute
hospitalization.

Functional Trajectories
Using data from the monthly interviews, we first defined three clinically meaningful
trajectories—discharged home without disability, discharged home with disability, and
continuous disability in the nursing home. For the first two trajectories, disability status at
home was determined during the first monthly interview that was completed after discharge
from the nursing home. To meet criteria for the third trajectory, disability must have
persisted throughout the nursing home stay, until the end of the follow-up period or death,
and the participant must not have been discharged home. Based on review of the data, we
subsequently defined a fourth trajectory—noncontinuous disability in the nursing home—
which was identical to the third trajectory except that disability did not persist throughout
the nursing home stay, meaning that participants had episodes of intermittent recovery.

Statistical Analysis
We compared the baseline characteristics of participants who were and were not included in
the analytic sample, using t-tests to evaluate differences in means and chi-square tests to
evaluate differences in percentages; and we calculated the frequency distributions of the
primary reasons for the acute hospitalizations leading to the index nursing home admissions.
Next, we calculated the median time to the index nursing home admission (from entry into
the study), the mean number of disabled activities of daily living upon admission to the
nursing home, and the duration of the nursing home admissions. Subsequently, we
determined the frequency distributions of the functional trajectories after an index nursing
home admission; because a large percentage of these admissions were brief, we stratified the
results by the duration of the index admission. Among participants having admissions of two
months or longer, we calculated the duration of these admissions for each of the functional
trajectories; and we compared these values using the Wilcoxon rank sum test for participants
who were discharged home with and without disability, respectively, and for those who had
continuous and non-continuous disability in the nursing home, respectively.

For each of the functional trajectories, we determined the frequency distributions for the
presence of disability prior to the acute hospitalization leading to the index nursing home
admission. Disability status was determined during the monthly interview that was
completed immediately prior to the hospitalization. Finally, we calculated the percentage of
participants who returned home after an index nursing home admission at (or above) their
premorbid level of function. This was determined by comparing the number of disabled
activities of daily living during the first monthly interview that was completed after
discharge from the nursing home with that during the monthly interview that was completed
immediately prior to the hospitalization.

Results
Table 1 provides information on the baseline characteristics of participants in the analytic
sample. The mean age was about 80 years; nearly two-thirds were female, more than half
were physically frail, and about 12% were cognitively impaired. As compared with those
who were not included in the analytic sample, participants in the analytic sample were older,
had less education but more chronic conditions, and were more likely to live alone and to be
physically frail. Table 2 provides information on the primary reasons for hospitalization.
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The most common diagnostic categories were fall-related injury, infection, arthritis (gout,
hip and knee replacement, spinal stenosis, etc.), and cardiac (coronary heart disease,
congestive heart failure, arrhythmia, etc.).

For participants in the analytic sample, the median time to the index nursing home
admission was 46 (interquartile range [IQR], 27.5–75.5) months. Upon admission to the
nursing home, the mean number of disabled activities of daily living was 3.0 (standard
deviation [SD], 1.2); disability was present most commonly in bathing (94.9%), followed by
dressing (75.3%), walking (68.6%), and transferring (60.5%). More than half (n=159,
53.7%) of the index nursing home admissions had a duration of 2 months or longer; of these,
the median duration was 3 (IQR, 2–17) months, while the mean duration was 12.4 (SD,
17.1) months.

Table 3 provides information about the functional trajectories after an index nursing home
admission. When the duration of the admission was only one month, the most common
trajectory was discharged home with disability, followed by discharged home without
disability. Each of the 14 participants classified as continuous disability died after a single
month of disability in the nursing home.

When the duration of the admission was two or more months, the most common trajectories
were continuous disability in the nursing home and discharged home with disability, which
together comprised more than 80% of all the trajectories. Among the remaining participants
having admissions of two or more months, relatively small numbers were discharged home
without disability or had noncontinuous disability in the nursing home. Only 3 (23.1%) of
the latter participants had three or more consecutive months without disability. The majority
of participants with continuous (n=46, 68.7%) and noncontinuous (n=8, 61.5%) disability
died in the nursing home, while all of the others were disabled in the nursing home at the
end of the follow-up period. With relatively few exceptions, participants who were
discharged home had very short stays in the nursing home (median, 2 months; IQR, 2–3
months); the duration of these admissions did not differ significantly between those who
were discharged home with disability than without disability (P=.13, Wilcoxon test). Among
participants who were not discharged home, there was considerable variability in the
duration of nursing home stays (median 17 months, IQR, 5–33 months), although the
durations were substantially shorter among those with continuous disability (median 11
months, IQR, 4–29 months) than those with noncontinuous disability (median 30 months,
IQR, 18–43 months) (P=.01, Wilcoxon test).

All together, nearly half of the 296 participants with an index nursing home admission were
discharged home with disability and more than a quarter had continuous disability in the
nursing home, while only about one out of every five was discharged home without
disability. The distribution of the functional trajectories did not differ significantly as a
function of physical frailty (P=.11, Mantel-Haenszel chi-square). Among the 137
participants without physical frailty, a large minority (46.7%) was discharged home with
disability, while similar percentages had continuous disability in the nursing home (25.6%)
or were discharged home without disability (24.8%). Differences were observed across the
four functional trajectories for age (P<.001, Wilcoxon test), but not sex (P=.16, Mantel-
Haenszel chi-square). Participants who had noncontinuous disability in the nursing home
were the oldest, with a median age of 85 years, while those who were discharged home
without disability were the youngest, with a median age of 77.5 years.

Prior to the index nursing home admission, 189 (63.9%) participants had no disability (Table
4). Of these, less than 30% were ultimately discharged home without disability. Among the
84 initially nondisabled participants who were discharged home with disability, the mean
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number of disabled activities of daily living declined from 3.0 (SD, 1.2) during the first
month in the nursing home to 1.9 (SD, 1.0) during the first month at home (P<.001, paired t-
test). The functional trajectories were less favorable for the 107 participants who were
disabled prior to the index nursing home admission. Only a small minority was discharged
home without disability. Among the 53 initially disabled participants who were discharged
home with disability, the mean number of disabled activities of daily living declined from
3.1 (SD 1.1) during the first month in the nursing home to 2.1 (SD 1.0) during the first
month at home (P<.001, paired t-test); nearly 40% of these participants (n=21, 39.6%) did
not regain their premorbid functional status. All together, of the 296 participants with an
index nursing home admission only 96 (32.4%) returned home at (or above) their premorbid
level of function.

Discussion
In this prospective cohort study, we found that the functional trajectories among older
persons admitted to a nursing home with disability after an acute hospitalization are
generally poor, with only about one out of every five participants returning home without
disability in essential activities of daily living. These poor outcomes were not preordained
since the majority of our participants were nondisabled prior to their acute hospitalization
and subsequent nursing home admission. Overall, less than a third of our participants
returned home at their premorbid level of function.

We found that being discharged home with disability was the most common functional
trajectory among older persons admitted with an index nursing home admission. The
duration of these admissions was invariably short, with most being less than one or two
months, and did not differ appreciably from that among participants who were discharged
home without disability. Among participants who were discharged home with disability,
there was a modest reduction in the number of disabled activities of daily living from the
first month in the nursing home to the first month at home. Nonetheless, more than 60% of
these participants had been nondisabled beforehand, and nearly 40% of the others did not
regain their premorbid functional status.

Outcomes were particularly poor among participants who were not discharged home,
representing 32% of our study population. All but 14% of these participants had continuous
disability, with more than two-thirds subsequently dying in the nursing home. Mortality was
also high (more than 60%) among participants with noncontinuous disability in the nursing
home, and recovery of independent function was usually short-lived, with less than 25%
having three or more consecutive months of no disability at any time during their nursing
home stay. Among the nondecedents who were not discharged home, all were disabled at
the end of the follow-up period. These poor outcomes cannot be explained solely on the
basis of premorbid functional status, since the majority (52%) of participants who were not
discharged home had no disability prior to their index nursing home admission.

Although comparisons are difficult because of differences in study design and populations,
the outcomes of participants in the current study appear to be worse than those reported in
one of the few prior studies that have evaluated patients admitted to a nursing home for
subacute care (19). Using data from the Uniform Data System for Medical Rehabilitation,
which included over 39,000 patients, with a mean age of 76 years (SD, 12), from a select
group of 182 subacute care facilities, Deutsch and collegues demonstrated modest
improvements in functional status from the time of admission to discharge. Mortality was
remarkably low at only 2.1%, and 78% of patients were discharged to community settings.
In contrast to our study, however, data were not available on premorbid functional status,
and patients who remained in the nursing home were not followed beyond the initial
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subacute period, which rarely lasts beyond 2 or 3 months (20). Prior studies that have
followed nursing home residents over longer periods of time have generally shown a decline
in functional status (21-23).

The current study was not designed to identify the reasons for the poor functional outcomes.
One possibility is that subacute care may not be particularly effective in restoring
independent function after a disabling event. Although the benefit of rehabilitation after a
stroke has been well established, there is relatively little evidence to support the
effectiveness of rehabilitation after many other disabling events and essentially no evidence
in a subacute care setting (24). Another possibility is that the prognosis after some disabling
events is poor. In our study, the most common diagnostic categories for hospitalization
leading to the index nursing home admission were fall-related injury, infection, and arthritis,
which included joint replacements (among other conditions). Power was not adequate to
determine whether the functional trajectories differed according to the primary reason for
hospitalization.

Our study did not include data on the actual receipt of rehabilitation. Nonetheless, most new
admissions to a nursing home following an acute hospitalization among disabled older
persons include Medicare-reimbursed subacute care with rehabilitation services (18).
Although rehabilitation can continue after discharge from subacute care, the availability and
intensity of home-based rehabilitation declined substantially after passage of the 1997
Balanced Budget Act (18,25,26).

Participants had to be admitted to a nursing home with disability, as determined during the
first monthly interview that was completed during the nursing home stay. Although the
availability of monthly data on disability is a unique strength of our study, it is possible that
some participants were admitted to the nursing home with disability but then recovered
independent function by the time of the next monthly interview and that others were
admitted without disability but then developed disability. However, only 4.2% of potential
participants were excluded because they had no disability during the first monthly interview
in the nursing home, and based on clinical experience the likelihood of the second scenario
is low. Of note, at least one monthly interview was completed in the nursing home for the
vast majority (86.4%) of potential participants. Of those who were excluded because they
had been discharged from the nursing home before completion of a monthly interview, the
majority (52.8%) were either newly or persistently disabled after their nursing home stay.

The validity of our results is strengthened by the nearly complete ascertainment of nursing
home admissions, hospitalizations and disability, by the high reliability and accuracy of
these assessments, and by the low rate of attrition. While our participants were members of a
single health plan in a small urban area, the generalizability of our results is enhanced by our
high participation rate, which was greater than 75%. Moreover, our study population reflects
the demographic characteristics of older 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%) (27). Although we oversampled persons who were
physically frail, the distribution of the functional trajectories did not differ significantly as a
function of physical frailty.

After a disabling event, subacute care in a nursing home is designed to optimize functional
status and address ongoing medical conditions. The poor functional outcomes documented
in the current study raise potential concerns regarding the effectiveness of the rehabilitative
component of subacute care. Additional research is needed to determine the reasons
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underlying these poor functional outcomes, with the goal of enhancing subacute care and
restoring independent function among newly disabled older persons.
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Figure 1.
Assembly of the Analytic Sample. Within parentheses are the number of persons excluded
for the reasons specified.
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Table 1

Baseline Characteristics of Participants Who Were and Were Not Included in Analytic Sample*

Included in Analytic Sample

Characteristic
Yes

N=296
No

N=458 P Value†

Age (years), mean ± SD 79.6 ± 5.4 77.7 ± 5.0 <.001

Female 189 (63.9) 298 (65.1) .73

Non-Hispanic white 264 (89.2) 418 (91.3) .34

Lives alone 133 (44.9) 165 (36.0) .01

Education (years), mean ± SD 11.7 ± 2.9 12.2 ± 2.9 .02

Chronic conditions‡, mean ± SD 2.0 ± 1.3 1.6 ± 1.1 <.001

 Hypertension 165 (55.7) 251 (54.8) .80

 Arthritis 104 (35.1) 123 (26.9) .02

 Diabetes mellitus 66 (22.3) 71 (15.5) .02

 Chronic lung diseases 63 (21.3) 69 (15.1) .03

 Myocardium infarction 61 (20.6) 75 (16.4) .14

 Cancer 49 (16.6) 75 (16.4) .95

 Stroke 39 (13.2) 26 (5.7) <.001

 Congestive heart failure 20 (6.8) 29 (6.3) .82

 Hip fracture 16 (5.4) 18 (3.9) .34

Physical frailty§ 158 (53.4) 164 (35.8) <.001

Cognitive impairment‖ 35 (11.8) 51 (11.1) .77

*
Data are presented as No. (%) unless otherwise indicated.

†
The t-test was used to evaluate differences in means, while the chi-square test was used to evaluate differences in percentages.

‡
Chronic conditions are presented in descending order according to prevalence among participants included in the analytic sample.

§
Defined as a timed score greater than 10 seconds on the rapid gait test, i.e. walk back and forth over a 10-ft [3-m] course as quickly as possible

(11,12).

‖
Defined as a score of less than 24 on the Folstein Mini-Mental State Examination (9).
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Table 2

Primary Reasons for Hospitalization*

Diagnostic category No. (%) of all Admissions†

Fall-related injury 52 (17.6)

Infection 49 (16.6)

Arthritis 34 (11.5)

Cardiac 30 (10.1)

Stroke 16 (5.4)

Cancer 14 (4.7)

Gastrointestinal bleed 8 (2.7)

Other medical 73 (24.7)

Other surgical 16 (5.4)

Other‡ 4 (1.4)

*
Ascertained by participant report and subsequently grouped into distinct diagnostic categories, as described in the Methods; the first seven

categories are presented in order of frequency of occurrence.

†
The numerator includes the number of admissions during the relevant follow-up period for the specific reason, while the denominator includes the

number of admissions for all reasons combined.

‡
Includes responses that could not otherwise be categorized.
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Table 4

Functional Trajectories According to Disability Status Prior to the Index Nursing Home Admission*

Disability Prior to Nursing Home Admission

Functional Trajectory†
Not Present

N=189
Present
N=107

n % n %

Discharged home without disability 55 29.1 9 8.4

Discharged home with disability 84 44.4 53 49.5

Continuous disability in nursing home 42 22.2 39 36.5

Noncontinuous disability in nursing home 7 3.7 6 5.6

Lost to follow-up‡ 1 0.5 0 0

*
Disability status was determined during the monthly interview that was completed immediately prior to the acute hospitalization leading to the

index nursing home admission.

†
As defined in the Methods.

‡
This participant was discharged home after only one month in the nursing home but refused to complete any subsequent interviews.
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