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Problems of Older Adults Living Alone 
After Hospitalization

 

Jane E. Mahoney, MD, Jan Eisner, RN, Tom Havighurst, MS, Shelly Gray, PharmD, Mari Palta, PhD

 

OBJECTIVE: 

 

To describe functional deficits among older
adults living alone and receiving home nursing following
medical hospitalization, and the association of living alone
with lack of functional improvement and nursing home utili-
zation 1 month after hospitalization.

 

DESIGN: 

 

Secondary analysis of a prospective cohort study.

 

PARTICIPANTS: 

 

Consecutive sample of patients age 65 and
over receiving home nursing following medical hospitaliza-
tion. Patients were excluded for new diagnosis of myocardial
infarction or stroke in the previous 2 months, diagnosis of
dementia if living alone, or nonambulatory status. Of 613 pa-
tients invited to participate, 312 agreed.

 

MEASUREMENTS: 

 

One week after hospitalization, patients
were assessed in the home for demographic information,
medications, cognition, and self-report of prehospital and
current mobility and function in activities of daily living
(ADLs) and independent activities of daily living (IADLs). One
month later, patients were asked about current function and
nursing home utilization. The outcomes were lack of im-
provement in ADL function and nursing home utilization 1
month after hospitalization.

 

RESULTS: 

 

One hundred forty-one (45%) patients lived alone.
After hospital discharge, 40% of those living alone and 62%
of those living with others had at least 1 ADL dependency (

 

P

 

 

 

5

 

.0001). Patients who were ADL–dependent and lived alone
were 3.3 (95% confidence interval [95% CI], 1.4 to 7.6) times
less likely to improve in ADLs and 3.5 (95% CI, 1.0 to 11.9)
times more likely to be admitted to a nursing home in the
month after hospitalization.

 

CONCLUSION: 

 

Patients who live alone and receive home nurs-
ing after hospitalization are less likely to improve in function
and more likely to be admitted to a nursing home, compared

with those who live with others. More intensive resources
may be required to continue community living and maximize
independence.
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O

 

lder adults may undergo substantial changes in
function and living status when hospitalized for

acute medical illness. Decline in function in activities of
daily living (ADLs) occurs in one third of hospitalized

 

older adults,

 

1–3

 

 and frequently heralds an end to commu-
nity living. While a number of studies have focused on
risk factors for functional decline and nursing home
placement at the end of hospitalization,

 

3–10

 

 less is known
about outcomes once patients are discharged home. Yet,
for many patients, the posthospitalization period is one of
dynamic flux. Changes in functional status (both im-
provement and worsening) commonly occur even after
hospitalization, and the risk of nursing home placement
may persist.

 

3,10

 

 To best allocate posthospital health care
services, it is important to determine who is at risk for
lack of improvement in function and for nursing home
placement.

One of the primary tasks of the posthospital period is
to improve function, with the goal of recovering function
that was lost because of acute illness and iatrogenic com-
plications of hospitalization. Improvement is not univer-
sal. In a previous study of patients who lost ADL function
associated with hospitalization, 41% had not recovered to
their prehospital baseline by 3 months after discharge.

 

3

 

We hypothesized that older adults who lived alone in
the community following hospitalization would be less
likely to improve in function after discharge, compared
with those who lived with others. Lacking encouragement
from an in-home caregiver, patients living alone may be
reluctant to assume independence in basic tasks, con-
tinuing instead to rely on support from outside the home.
Such patients may also be more vulnerable to the effects
of insufficient rehabilitation and new or continued medi-
cal illness. Thus, they may be at high risk for nursing
home placement as well.

While little is known about the outcomes of frail older
adults who live alone in the community after hospitaliza-
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tion, data suggest that adequate social support is essen-
tial for functional recovery and maintenance of commu-
nity living.

 

11–13

 

 However, these studies did not specifically
examine posthospital living arrangements. In a population
of older adults receiving home nursing services following
hospitalization for medical illness, we have described the
deficits in function and mobility among patients who are
discharged to home alone, in comparison with those who
are discharged to home with others, and the temporal
changes in ADL and instrumental ADL (IADL) function
over 1 month, comparing those living alone and those liv-
ing with others. Finally, we have analyzed, controlling for
other factors, the association of living alone with 2 ad-
verse outcomes 1 month after hospitalization. For the
subset of patients dependent in ADL function at hospital
discharge, we have evaluated the association of living
alone with lack of improvement in ADL function and, for
the full cohort, the association of living alone with nurs-
ing home admission. We also determined whether fre-
quency of informal support would affect outcomes for
those who lived alone. We hypothesized that increased
frequency of informal supports would be associated with
greater likelihood of functional improvement and de-
creased risk of nursing home admission.

 

METHODS

Study Population

 

This study was a secondary analysis of a prospective
study that enrolled patients from April 1994 to May 1996
to examine risk of falls after discharge. Patients were con-
secutively enrolled in the study if they were age 65 or
older, admitted to a Madison, Wis-area hospital with a
medical diagnosis (nonsurgical and nonpsychiatric) and
enrolled in 1 of 2 local home health agencies following dis-
charge. Area hospitals included 1 rural hospital, 1 urban
veterans hospital, 1 urban university hospital, and 2 urban
community hospitals. Of 1,245 patients meeting inclu-
sion criteria, 482 were excluded for enrollment in hospice
(

 

n

 

 

 

5

 

 26), a new diagnosis of cerebral vascular accident or
myocardial infarction within the last 2 months (

 

n

 

 

 

5

 

 189), di-
agnosis of dementia if no caregiver in the home (

 

n

 

 

 

5

 

 35), time
lapse of greater than 5 days from hospital discharge to home
health enrollment (

 

n

 

 

 

5

 

 106), nonambulatory status (

 

n

 

 

 

5

 

 96),
or miscellaneous (inability to speak English, anticipated
move from the community in the next week, etc.; 

 

n

 

 

 

5

 

 30).
Of 763 patients meeting study criteria, 613 were con-

tacted for enrollment (150 patients were missed because of
inability to contact within 5 days of discharge). Patients
who were contacted were similar in age, race, and gender
to those who were not contacted, but were more likely to be
married (37% vs 26%; 

 

P

 

 

 

5

 

 .025). Of the 613 patients who
were asked to participate, 312 (51%) accepted. Patients
who refused were not different from those who accepted in
age, race, gender, marital status, or hospital length of stay.
Informed consent was obtained in accordance with Univer-
sity of Wisconsin Institutional Review Board guidelines.

 

Initial Assessment

 

Patients were seen in their homes within 5 days of
hospital discharge. Baseline data included demographic
information, length of hospital stay, medications, pres-
ence of depressed mood,

 

14

 

 self-reported history of weight
loss in the previous 3 months, and cognitive status using
the Mini-Mental State Examination (MMSE).

 

15

 

 Diagnoses
were obtained from hospital admission histories and
physicals and from home health records. Patients were
asked about mobility status and ability to perform ADLs
and IADLs at the present time (postdischarge) and for the
period 2 weeks prior to hospitalization. Mobility questions
included use of assistive device (defined as cane, walker,
wheelchair, or other ambulation aid more than 50% of the
time) for indoor and outdoor mobility. Function was as-
sessed by the Katz scale for 6 ADLs (bathing, dressing,
toileting, transferring, walking, and eating),

 

16

 

 and by the
Lawton scale for 7 IADLs (telephoning, transportation,
shopping, meal preparation, housework, medications,
and ability to handle finances).

 

17

 

 Patients were considered
independent in an ADL or IADL if they were able to per-
form the activity without help from another person.

Functional and mobility characteristics at hospital
discharge and for the period 2 weeks prior to hospitalization
were obtained by self-report from the patient (or proxy if the
patient was deemed unreliable based on clinical judgment).
Most (76%) of the data were provided by the patient. In a
random subsample of 12 patient-proxy pairs, there was
complete agreement on prehospital ADL and IADL scores
in 83% of pairs. Patients were equally likely to underrate
as overrate ADL function compared with the proxy.

Patients were categorized as living alone versus living
with others. Living with others included living with a
spouse or other person in the home, or residing in a com-
munity-based retirement facility. Patients who had another
person stay with them on a temporary basis after hospi-
talization (

 

n

 

 

 

5

 

 12) were classified as living with others.
To determine the degree of informal support, at the

first posthospital home assessment, patients who lived
alone were asked to identify the person outside the home
(family, friend, or neighbor) who provided the most signif-
icant consistent interaction over the previous 2 months.
We then contacted each identified person to ask how of-
ten he/she had seen the patient since discharge. Informal
support frequency was classified as daily versus less than
daily, based on proxy responses.

 

Follow-up Assessment

 

One month after hospital discharge, information was
obtained in the home or nursing home regarding survival,
ADL and IADL function, and nursing home utilization
during the previous month. Information was obtained by
the same interviewer as the initial evaluation. The same
source of data reporting (patient or proxy) was used in
98% of cases. We reviewed hospital and nursing home
records to verify reports of nursing home admissions.
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One-Month Outcomes, Adjusting for
Other Covariates

 

The 2 primary adverse outcomes at 1-month posthos-
pitalization were lack of improvement in ADL function
and nursing home utilization. We defined lack of improve-
ment in ADL function as no improvement (i.e., no change
or a decrease) in the number of independent ADLs be-
tween hospital discharge and 1-month follow-up. We eval-
uated this outcome only for the subset of patients who
were dependent in 1 or more ADLs at discharge. We de-
fined nursing home utilization as any stay in a nursing
home over the month after discharge, including patients
who were in the nursing home at the 1-month interview.
We evaluated this outcome for the full cohort.

 

Sample for Analysis

 

Temporal Changes in ADL and IADL Function from Pre-
hospital to 1-month Posthospitalization.

 

The sample for
the description of change in ADL and IADL status ex-
cluded 56 patients who did not have 1-month data re-
garding function (16 were hospitalized, 33 refused or
could not be scheduled, and 7 had died), yielding 256 for
analysis (82% of enrolled patients). Of the 16 who were
hospitalized, 9 lived with others and 7 lived alone. Of the
7 who died, 5 lived with others and 2 alone. Comparing
those with (

 

n

 

 

 

5

 

 256) and without (

 

n

 

 

 

5

 

 56) complete 1-month
functional data, there were no differences in demographic
characteristics, prehospital ADL or IADL status, or principal
diagnosis. However, patients with complete data had
slightly higher ADL function (5.0 vs 4.6 ADLs independent,

 

P

 

 

 

5

 

 .078) and IADL function (2.8 vs 2.4 IADLs independent,

 

P

 

 

 

5

 

 .074) at hospital discharge.

 

One-Month Outcomes, Adjusting for Other Covariates.

 

For the outcome of lack of improvement in ADL function
at 1-month postdischarge, we considered only patients
who were dependent in ADLs at hospital discharge. (Pa-
tients who were independent in ADLs were excluded as
they could not improve further.) Of patients with complete
1-month functional data, 130 were dependent in ADL
function at discharge and formed the sample for analysis.
For the outcome of nursing home utilization, we consid-
ered the full cohort. Of the 312 patients in the full cohort,
17 had missing data regarding nursing home utilization
and 7 had died, yielding 288 for analysis (92% of sample).

 

Data Analysis

 

We evaluated differences in binary and ordinal out-
comes between those who lived alone and those who lived
with others using 

 

x

 

2

 

 tests or Fisher’s exact test if any cell size
was expected to be less than 5. For continuous outcomes, we
used parametric tests unless the parametric assumptions
were violated sufficiently to require a nonparametric test. To
examine the temporal changes of ADL and IADL function
over time, we used repeated measures analysis of variance

with unstructured covariance matrix to determine if there
was a significant interaction between time and living status.
If a significant interaction effect was found, then parametric
tests were performed to test for significance of changes in
functional status between living arrangement groups.

We used logistic regressions to test the independent
association of living alone with the 1-month outcomes, lack
of improvement in ADL function, and nursing home utiliza-
tion. We utilized literature review to determine potential
predictors for consideration in the models. Along with liv-
ing arrangement, all models included, a priori, variables
found to be strongly associated with the outcomes in past re-
search (age, cognition, and discharge ADL status).

 

4,7,9,10,18–23

 

We also evaluated other variables, less strongly associated
with the outcomes in past research, in the regression mod-
els. These variables were prehospital ADL status, use of as-
sistive device, subjective health rating, vision, depression,
and weight loss, for the outcome of lack of ADL improve-
ment,

 

7,24–27

 

 and length of hospital stay, decline in ADL
function from prehospitalization to discharge, number of
diagnoses at hospital discharge, number of hospitaliza-
tions in the previous year, and admission to a nursing
home in the previous year, for the outcome of nursing
home utilization.

 

8,10,19,20,22

 

 We also evaluated principal di-
agnosis (cardiovascular, pulmonary, gastrointestinal, neu-
rologic, or other) in the regression models. From the above
list of variables, a variable was retained in the final regres-
sion model if it reached a significance level of 

 

P

 

 

 

,

 

 .05 or if it
was a confounder. All variables in the final regression mod-
els were tested for interaction effects.

For both outcomes, we developed the first regression
model (base model) without gender as a covariate. This
was done because of the strong association between being
a woman and living alone, and because there was not suf-
ficient power for meaningful subgroup analysis of men
and women separately. We then conducted analyses add-
ing gender to each base model (base model with gender).

We performed secondary analyses to test for the as-
sociation between frequency of informal support for pa-
tients who lived alone and 1-month outcomes. We again
fit the base model and the base model with gender for
each outcome, classifying the live alone group by the fre-
quency of informal supports (i.e., visited daily vs less than
daily by another person), using the live-with-others group
as the reference. Data were analyzed using SAS version
6.12 (SAS Institute, Inc., Cary, NC).

 

RESULTS

Prehospital and Discharge Characteristics
of the Sample 

 

The characteristics of the sample of 312 subjects who
received home nursing following hospitalization for medi-
cal illness are shown in Table 1. The study sample was
predominantly white, and the majority were women. Pa-
tients stayed an average of 7 days in the hospital and took
an average of 6 medications at discharge.
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At hospital discharge, 171 (55%) patients lived with
someone (35% with spouse, 15% with family, 5% with
hired help) and 141 (45%) lived alone. Characteristics of
patients who lived alone versus those who lived with oth-
ers are shown in Table 1. Of those who lived alone, 79%
were women, and 78% were widowed. The group living
alone was older, had higher prehospital ADL and IADL
function, and had a shorter hospital stay.

Table 2 shows discharge functional and mobility sta-
tus of patients living alone. Forty percent of those who lived
alone were dependent in ADL function at discharge. Forty
percent were dependent on another person for bathing; 12%
were dependent for dressing. Over half of those living alone
needed help in meal preparation, and almost two thirds
were unable to walk outdoors. Half of those living alone
received services from a home health aide after discharge.

 

Temporal Changes in ADL and IADL Function from 
Prehospital to 1-Month Postdischarge

 

Figure 1 shows mean functional status over the 3 time
periods (prehospital, discharge, 1-month postdischarge)
according to living arrangement. Although both groups
showed a decline in ADL function from prehospitalization to
discharge, the group that lived alone showed significantly
less improvement in the month after discharge compared

with the group living with others (

 

P

 

 

 

5

 

 .0001). A decline in
IADL function was demonstrated in both groups from pre-
hospitalization to discharge. For both groups, recovery of
IADL function 1 month later was only partial.

At discharge, most patients were dependent in only 1
ADL. Among patients dependent in only 1 ADL, most were
dependent in bathing (29 of 30 patients who lived alone;
32 of 38 who lived with others). Of patients dependent in
bathing and only bathing, 6 (21%) of 29 patients living
alone improved versus 18 (56%) of 32 patients living with
others (

 

P

 

 

 

5

 

 .005). Among patients dependent in 2 ADLs at
discharge, all were dependent in bathing, and most were
dependent in dressing (11 of 13 patients who lived alone,
and 16 of 20 patients who lived with others). Of patients
dependent in dressing (plus/minus another ADL), 7 (64%)
of 11 who lived alone improved versus 11 (69%) of 16 who
lived with others (

 

P

 

 

 

5

 

 .78). Thus, patients who lived alone
differed from those living with others in the likelihood of
improving in bathing, but not in dressing.

 

One-Month Outcomes, Adjusting for
Other Covariates

 

Lack of Improvement in ADL Function.

 

Among the sub-
group of patients who were dependent in ADL function at
discharge and had complete 1-month functional data (

 

n

 

 

 

5

 

Table 1. Characteristics of Patients Receiving Home Nursing Services Following Hospitalization for Acute Medical Illness and 

 

of Patients Living Alone Versus with Others

 

Living Arrangements
Characteristic Total (

 

N

 

 

 

5

 

 312) Alone (

 

n

 

 

 

5

 

 141) With Others (

 

n

 

 

 

5

 

 171)

 

P

 

 Value

 

*

Demographics
Mean age, y (SD) 80.0 (7.1) 81.2 (7.3) 79.0 (6.8) .008
Women, 

 

n

 

 (%) 196 (63) 111 (79) 85 (50) .001
White, 

 

n

 

 (%) 302 (97) 138 (98) 164 (96) .327
Married, 

 

n

 

 (%) 121 (39) 7 ( 5) 114 (67) .001
Prehospital function

Mean IADL (SD)

 

†

 

4.1 (2.3) 4.8 (1.8) 3.5 (2.5) .0001
Mean ADL (SD)

 

‡

 

5.5 (1.2) 5.8 (0.8) 5.2 (1.4) .0001
Dependent in 1 or more IADLs, 

 

n

 

 (%) 246 (79) 106 (76) 140 (82) .151
Dependent in 1 or more ADLs, 

 

n

 

 (%) 78 (25) 19 (14) 59 (35) .001
Hospital/discharge-related

Mean length of stay, days (SD) 6.9 (4.7) 6.1 (4.9) 7.5 (4.5) .008
Mean total no. of diagnoses (SD) 7.1 (2.7) 7.0 (2.7) 7.1 (2.8) .765
Principal diagnosis, 

 

n

 

 (%)
Cardiovascular 59 (18.9) 35 (20.5) 24 (17)
Pulmonary 75 (24.0) 42 (24.6) 33 (23.4)
Gastrointestinal 37 (11.9) 21 (12.3) 16 (11.4) .783
Neurologic 31 (9.9) 18 (10.5) 13 (9.2)
Other 110 (35.3) 55 (32.2) 55 (39)

Mean no. of medications (SD) 6.1 (3.1) 6.2 (2.9) 6.0 (3.2) .684
Mean MMSE (SD)

 

§

 

25.9 (4.2) 26.6 (3.1) 25.3 (4.8) .057
Depressed mood, 

 

n

 

 (%) 83 (27.0) 39 (28) 44 (27) .846

*

 

Test for significance comparing living alone versus with others; unless otherwise noted, parametric tests were used for all continuous variables.

 

†

 

Instrumental activities of daily living (IADL), maximum 

 

5

 

 7 (telephoning, transportation, shopping, meal preparation, housework, medica-
tions, and ability to handle finances).

 

‡

 

Activities of daily living (ADL), maximum 

 

5

 

 6 (bathing, dressing, toileting, transferring, walking, eating).

 

§

 

Mini-Mental State Examination (MMSE), maximum score 

 

5

 

 30; nonparametric test.
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130), 63.6 % of patients who lived alone did not improve
(47.7% stayed the same in ADLs, and 15.9% worsened).
Among those who lived with others, 39.5% did not im-
prove (31.4% stayed the same, and 8.1% worsened). Table
3 shows the unadjusted and adjusted odds ratios (OR) for
not improving in ADL function if a patient lived alone after
hospitalization. In logistic regression after adjusting for
age, cognitive status, prehospital assistive device use, and
discharge function (base model), patients who lived alone
were approximately 3 times more likely to not improve in
ADL function compared with those who lived with others.
This effect was the same after adjusting for sex. We exam-
ined the relationship between the likelihood of not im-
proving and level of ADL function at discharge, excluding
ADL levels below 4 as only 1 patient had an ADL level in
this category and lived alone. For discharge ADL levels
above 4, the effect of living alone did not vary by level of
discharge function.

 

Nursing Home Utilization.

 

At 1-month postdischarge, of
those originally discharged home, 9 (7.2%) of those living
alone had been admitted to a nursing home compared
with 5 (3.1%) of those living with others. As shown in Ta-
ble 3, nursing home admission 1-month postdischarge

was significantly increased for patients living alone after
adjusting for age, cognitive status, and discharge func-
tional ability (base model). The risk remained high after
adjusting for gender but did not reach significance.

 

Association of 1-Month Outcomes with 
Availability of Informal Support

 

Fifty-one percent of patients who lived alone were vis-
ited at least daily by another person during the week after
hospital discharge. In logistic regression using the same
covariates as in the base models, the frequency of infor-
mal support was significantly related to both functional
improvement and nursing home placement. Patients who
lived alone who were visited less than daily were more
likely to have lack of improvement in ADLs (OR, 6.31;
95% confidence interval [95% CI], 1.74 to 22.82 vs refer-
ence group of living with someone) than were those who
were visited daily (OR, 2.23; 95% CI, 0.73 to 6.84 vs refer-
ence group of living with someone). These effects were
consistent after controlling for sex.

Interestingly, a reverse relationship was noted with
level of informal support and nursing home placement.
After adjusting for age, cognition, and discharge function,

 

Table 2. Posthospital Functional Ability and Home Health Utilization Comparing Patients Living Alone Versus

 

with Others After Discharge

 

Characteristic
Alone

(

 

n

 

 

 

5

 

 141)

 

 n

 

 (%)
With Others

(

 

n

 

 

 

5

 

 171)

 

 n

 

 (%)

 

P

 

 Value

 

*

Functional ability after discharge
Dependent in 1-2 ADLs

 

†

 

54 (38) 73 (42.7)
Dependent in 3-6 ADLs 3 (2) 34 (19.9) .001

 

‡

Unable to or needs help with
Dressing 17 (12) 47 (27) .001
Eating 2 (1) 25 (14) .001
Toileting 2 (1) 24 (14) .001
Transferring 3 (2) 27 (16) .001
Walking across a room 3 (2) 17 (10) .003

Dependent in 1-3 IADLs§ 64 (45) 43 (25)
Dependent in 4-7 IADLs 74 (52) 126 (74) .001‡

Unable to or needs help with
Preparing meals 74 (52) 132 (77) .001
Taking medication 45 (32) 98 (57) .001

Uses assistive devicei 69 (50) 90 (53) .564
Homebound¶ 86 (61) 94 (55) .284

Received home health services from#

Registered nurse 140 (99.3) 169 (100) .273
Physical therapist 64 (45.4) 91 (53.9) .138
Occupational therapist 36 (25.5) 30 (17.8) .096
Home health aide 71 (50.4) 59 (34.9) .006

*Test for significance comparing living alone versus living with someone.
†Activities of daily living (ADL), maximum 5 6 (bathing, dressing, toileting, transferring, walking and eating).
‡x2 test for ordinal variables.
§Instrumental activities of daily living (IADL), maximum 5 7 (telephoning, transportation, shopping, meal preparation, housework, medica-
tions and ability to handle finances).
iAssistive device included cane, wheeled walker, standard walker, and wheelchair.
¶Homebound defined as not going outdoors even when the weather was favorable.
#Data available on 141 patients living alone, 169 living with others.
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patients living alone with more informal supports were
more likely to go to a nursing home (OR, 6.2; 95% CI,
1.64 to 23.48 vs reference group of living with someone)
than those with fewer informal supports (OR, 2.9; 95% CI,
0.57 to 14.35 vs living with someone). These effects were
consistent after controlling for gender.

DISCUSSION

In our study, almost half of patients who received
home nursing services following medical hospitalization
lived alone. Patients living alone had a substantial burden
of dependency in very basic tasks. Half needed help pre-

paring meals, and almost half were dependent in 1 or
more ADLs. Inability to perform these tasks or to obtain
help in performing them poses a significant threat to in-
dependent living.

Our data suggest that those who live alone, although
at a higher functional level both prehospital and at dis-
charge, are less likely to improve in ADL function in the
month after discharge, even after controlling for age, cog-
nitive ability, prehospital assistive device use, and dis-
charge function. The poorer improvement among the living
alone group is not just due to their higher discharge func-
tional level. Our results are consistent across different ADL
levels, suggesting that the effect of living alone is indepen-
dent of discharge function. Patients discharged from the
hospital to home alone are also more likely to be admitted
to a nursing home in the month following discharge.

While previous studies have evaluated the effects of
task support or marital status on ADL outcomes posthos-
pitalization,11–13 there is little research specifically exam-
ining the effects of living alone. Wilcox et al. found that
lack of adequate task support 6 weeks posthospitalization
for stroke, myocardial infarction, or hip fracture predicted
increased disability 6 months later.13 Oxnam et al. found
that adequacy of social support predicted subsequent
functional level for patients following open heart sur-
gery.11 Finally, Verbrugge et al. demonstrated lower self-
rated health and activity levels for unmarried older adults
posthospitalization.12 Our data complement these studies
by extending findings of increased risk to the general
medical population and by demonstrating that functional
recovery is jeopardized for those living alone.

In addition, our study clarifies the relationship be-
tween type of ADL dependency and likelihood of improve-
ment. There was no difference in likelihood of improve-
ment in dressing; however, patients who lived alone were
significantly less likely to improve in bathing. Bathing is a
complex physical activity that poses significant chal-
lenges to postural control. Indeed, older adults are more
fearful of falling while bathing than with any other ADL or

FIGURE 1. Change in ADL and IADL function over time com-
paring patients living alone versus those living with others. For
ADL function, P 5 .0001 for time-group interaction. For IADL
function, P 5 .708 for time-group interaction. *P 5 .0193 com-
paring ADL change (prehospital to discharge) for living alone
group versus living with others group. **P 5 .0001 comparing
ADL change (discharge to 1-month) for living alone group ver-
sus living with others group.

Table 3. Association of Living Alone with Lack of Improvement in ADL Function and Nursing Home Placement in the Month 
After Hospital Discharge

Odds Ratio (95% Confidence Interval)

Adverse Outcome
Population

at Risk
Number with
Outcome (%) Unadjusted Age-Adjusted Base Model

Base Model
with Gender*

No improvement
in ADL function

130† 68 (53) 2.68 (1.26 to 5.67) 2.78 (1.30 to 5.93) 3.01 (1.26 to 7.18)‡ 3.10 (1.27 to 7.54)

Admitted to
nursing home 288 14 (5) 2.45 (0.80 to 7.51) 2.38 (0.77 to 7.35) 3.47 (1.01 to 11.90)§ 2.98 (0.84 to 10.53)

*Gender added as covariate to base model for each outcome.
†Indicates the number of patients with activity of daily living (ADL) dependency at discharge, excluding 34 patients who were dependent at
discharge but lacked 1-month outcomes.
‡Adjusted for age, Mini-Mental State Examination (MMSE), prehospital assistive device use, and discharge ADL function. Discharge ADL func-
tion categorized as ADL score of 5 versus ,5. Mini-Mental State Examination used as continuous variable.
§Adjusted for age, MMSE, and ADL function at discharge. Discharge ADL function categorized as ADL score of 6, 5, or ,5. Mini-Mental State
Examination used as continuous variable.
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IADL.28–30 Patients who live alone may be more afraid of
falling because of their higher risk for a long lie and thus
are more reluctant to attempt independent bathing.

The trajectory of improvement in IADL function was
similar for both groups; however, this does not contradict
the findings related to ADLs. For patients who have care-
givers at home, IADLs may be slower to improve than
ADLs. Independent activities of daily living, such as shop-
ping and meal preparation, are tasks that can be per-
formed by another person. Activities of daily living, such
as bathing and toileting, are basic self-care tasks. Pa-
tients may have a greater impetus to become independent
in basic self-care tasks because of their personal nature.

For patients who lived alone, provision of adequate
informal supports from outside the home aided functional
recovery. We found that patients who lived alone and had
greater frequency of visits from a primary outside support
were more likely to improve in function. One reason could
be that frequent informal support from an outside source
may encourage rehabilitation, improve compliance with
medical and physical therapy, and decrease patients’ fear
of falling. An alternative explanation suggested by Welch
et al. is that patients who lack informal supports may re-
main dependent in ADLs in order to continue to use for-
mal supports, such as home nursing services, to meet
their practical needs.31

Admission to a nursing home, whether for a short
stay or on a more permanent basis, is one consequence of
not being able to obtain help with daily tasks. Previous lit-
erature has shown that people living alone are at in-
creased risk for institutionalization,20,21 especially at hos-
pital discharge.8–10 Our study extends previous findings to
show that risk of nursing home admission does not end
after hospital discharge. Patients who are discharged to
home alone with home nursing services remain at in-
creased risk for nursing home admission throughout the
subsequent month.

Interestingly, we found that those who lived alone
and had a greater frequency of outside informal support
from another person were at higher risk for being admit-
ted to a nursing home than those who lived alone with
less outside support. One explanation for this could be
that closely involved family, friends, or neighbors have a
greater sense of responsibility for the person’s well-being
and are more apt to seek out living arrangements that
provide more supervision. An alternative explanation
could be that those utilizing more informal supports are
more frail. Although we adjusted for multiple measures of
frailty, including discharge ADL function, cognition, and
prehospital assistive device use, there may have been ad-
ditional components that we were unable to measure.

Adequate planning during the discharge planning
phase from the hospital is necessary to ensure that indi-
viduals who live alone will receive sufficient help with
ADLs and IADLs. For patients who live alone, discharge
planning should take into account the capacities of the
patient and the availability of social resources in the

home. In particular, patients who live alone after hospital
discharge may require more intensive resources to main-
tain community living and improve in function. In our
study, all patients received home nursing services, often
including physical therapy and occupational therapy.
This suggests that home nursing and rehabilitative ser-
vices may not be sufficient in intensity, frequency, or
duration to provide adequate support to improve ADL
function. Informal supports are another important con-
sideration for care provision. Our study suggests such
supports may increase functional independence, but may
not be sufficient to prevent nursing home admissions.
Discharge planning should consider the availability of in-
formal supports for patients who live alone, but should
note that they may be of limited benefit in preventing
nursing home placement.

There are a number of limitations to this analysis.
First, determination of functional status was subjective.
In hospitals, subjective report may overestimate ADL
function compared with objective performance32 or re-
ports of family and nurses.33 However, our study relied on
subjective determination of ADL function within the first
week after hospital discharge, and patients may have
more accurate knowledge of abilities at this time. Indeed,
studies of outpatients have shown a high correlation be-
tween objective and subjective functional measures.34,35

To maximize accuracy, we used proxies when necessary,
and to prevent measurement error over time, we used the
same interviewers and proxies 1 month later. Second,
measurement error may result in regression toward the
mean over time. However, because ADL function assesses
categorical abilities rather than continuous numerical
data, measurement error is less likely to occur. A third
concern is the potential for reporting bias by those living
alone (i.e., bias toward overestimating function at dis-
charge compared with those living with others). However,
in a separate study (the St. Mary’s site of the Hospital
Outcomes Project for the Elderly) that examined objective
and subjective ADLs at hospital discharge, patients who
lived alone were no more likely to overestimate function
than patients who lived with others (M. Jalaluddin, per-
sonal communication, September 1998). Fourth, small
sample size may have decreased our ability to control for
multiple additional risk factors and to evaluate the effect
of living alone independent of gender. However, other po-
tential risk factors from the literature were examined and
included if significant, or borderline significant, in univari-
ate analysis. Fifth, our sample consisted of predominantly
white and fairly well-educated patients. Significant racial
differences in posthospitalization formal and informal
care patterns exist,36 and our findings may not be gener-
alizable to nonwhite populations. In addition, this study
excluded patients who had a recent stroke or myocardial
infarction, were nonambulatory, or had a diagnosis of de-
mentia, and lived alone. Thus, our data apply primarily to
those ambulatory at home after a general medical hospi-
talization. However, similar findings have been found for
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poststroke and post-myocardial infarction populations.13

Finally, our findings apply only to the first month after
discharge. However, 1-month outcomes are of particular
relevance, given the fact that home health expenditures
are greatest in the immediate posthospital period.

From 33% to 44% of hospitalized older adults receive
home health services following discharge;37,38 thus, this
study potentially represents a large segment of the post-
hospitalization population. Our study shows that older
adults who live alone after hospital discharge and receive
home nursing services frequently have a significant bur-
den of dependency in ADLs and IADLs that jeopardizes
their ability to live independently. Patients who live alone
after hospitalization are less likely to improve in ADL
function and are more likely to be admitted to a nursing
home in the subsequent month. Such patients may bene-
fit from increased social and medical supports to main-
tain independent living and improve function.
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