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Hospital in the home: a randomised controlled trial

Gideon A Caplan, John A Ward, Nicholas J Brennan, Janis Coconis, Neville Board and Ann Brown

cute care of patients at home is
Aone of the fastest-growing
healthcare sectors in the United
Statesl? and is gaining acceptance in.
many countries.? Although there have
been randomised controlled trials of
patients receiving home versus hospital
treatment for deep venous thrombosis,”
there are few data from trials involving
other conditions, or assessing the safety
of acute care at home, especially for
Ider patienss. It is these patients who
dccupy an increasing proportion of
hospital beds and may derive most ben-
efit from home treatment.%”

Recent studies characterising hospi-
tal-associated adverse events®® make
home treatment more attractive,!® espe-
cially for elderly patients who are
known to suffer a higher incidence of
complications in hospital.!! When
treated at home, patients do not have to
change their environment or routine,
they are not exposed to nosocomial
infection, and they do not need to
adapt to the sociological culture of the
hospital, On the other hand, the inci-
dence and severity of intrinsic compli-
cations in older patients can be
minimised by round-the-clock super-
vision by expert staff in hospital. How-
chr, there is inadequate evidence to

upport the popular belief that pro-
grams which transfer care to the home
result in a worse outcome for the
patents, %12 -

We have conducted a randomised
controlled trial of a hospiral-in-the-home
(HIH) program targeting older patients.
We selected conditions which were

Abstract

Objectives: To compare treatment of acute iliness at home and in hospital,
assessing safety, effect on geriatric complications, and patient/carer satisfaction.

Design: Randomised controlled trial.

Setting: A tertiary referral hospital affiliated with the University of New South Wales.

Participants: 100 patients (69% older than 65 years) with a variety of acute
conditions, who were assessed in the emergency department as requiring admission

to hospital.

interventions: Patients were allocated at random to be treated by a hospital-in-the-
home (HIH) service in their usual residence or to be admitted to hospital.

Main outcome measures: Geriatric complications (confusion, falls, urinary
incontinence or retention, faecal incontinence or constipation, phlebitis and pressure
areas), patient/carer satisfaction, adverse events, and death.

Results: There was a lower incidence of confusion (0 v. 20.4% [95% Cl,
9.1%—31.7%]; P=0.0005), urinary complications (incontinence or retention) (2.0%
[95% Cl, —1.8%, 5.8%)] v. 16.3% [95% ClI, 6.0%, 26.6%]; P=0.01), and bowel
complications (incontinence or constipation) (0 v. 22.5% [95% CI, 10.7%, 34.1%)];
P=0.0003) among HIH-treated patients. No significant difference in number of
adverse events and deaths (to 28 days after discharge) in the two groups was found
(aithough numbers were small}. Patient and carer satisfaction was significantly higher

in the HIH group.

Conclusions: Home treatment appears to provide a safe alternative to
hospitalisation for selected patients, and may be preferable for some older patients.
We found high levels of both patient and carer satisfaction with home treatment.

amenable to home treatment, but tried
to include a variety of diagnostic groups.
To accentuate the difference between
the two groups, the HIH patients were
taken home on the day of presentation
to the emergency department, or on the
following morning if they presented at
night. We studied the safery, efficacy and
patient/carer satisfaction of home trear-
ment compared with hospital treatment,
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Methods

Patients and randomisation

One hundred patients requiring admis-
sion to hospital and meeting criteria for
study inclusion were randomised to
HIH treatment (intervention group) or
treatment in hospital (control group). We
targeted patients older than 65 years,
including those living in nursing homes,
but also accepted younger patients,
Patients were accepted only if they had
been assessed as requiring admission by
the relevant medical or surgical team.
The medical, surgical and emergency
department staff were encouraged to
refer patients with acute (pneumonia,
urinary tract infections and cellulits)
and subacute (endocarditis and osteo-
myelitis) infections requiring treatment
with intravenous antibiotics, deep venous
thrombosis (DVT), minor cerebrovas-
cular accidents (not affecting mobility or
swallowing), and cardiac failure.
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Patients were excluded from the study

+ if they had evidence of shock (systolic
blood pressure <100 mmHg);

» if they required oxygen (Pao,
<60 mmHg);

« if they were judged too unwell by the
study team;

« if they had no available carer;

» if they lived outside the local area; or

+ if their home was unsuitable for home
treatment (lack of running water,
electricity or an inside toilet, concerns
about safety, or dangerous pets).

If any doubts about home suitability

arose during the emergency department

assessment, a study nurse visited the

home before randomisation.

Afrer informed consent was obtained
from the patient (written) and the
patient’s carer (verbal}, randomisation
(stratfied according to whether the
patient lived at home or in a nursing
home, or had DVT) was achieved by
computer-generated random numbers
coded into sealed envelopes.

The study protocol required that
patients in the HTH group be discharged
from hospital within 24 hours of diag-
nosis, HIH patients receiving intra-
venous antibiotics were given the first
dose in hospital. The study protocol was
approved by the hospital’s Research
Ethics Committee.

Data collection

For all study patients, study nurses com-
pleted a Barthel Index of Activities of
Daily Living,!4 a modified Instrumental
Activities of Daily Living Index!* and a
Mental Status Questionnairel® on
admission and discharge. Baseline
- demographic data on current medical
diagnoses, a detailed social history,
physical function, medications and aller-
gies were also recorded.

Hospital treatment

Hospital patients (control group) were
admitted under the appropriate physi-
cian or surgeon of the' day and treated in
accordance with standard regimens
without the intervention of the study
team. The hospital team treating the
patient was notified that the patient had
been included in the trial.

HIH treatment

HIH patients (intervention group) were
treated according to the presenting
diagnosis by the hospital community
outreach team. The range of treatments
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in the study protocol included adminis-
ration of parenteral antibiotics and
other medications, and blood transfu-
sions. Infecions were generally treated
with once-daily intravenous antibiotics
such as ceftriaxone, gentamicin or van-~
comycin, as appropriate, according to
the result of bacteriological tests (if pos-
itive) or by diagnosis. Intravenous access
was usually via cannulas inserted by
study nurses. Owing to safety concerns,
some patients with dementa did not
have cannulias left ix siru, and were can-
nulated daily with burtterfly cannulas.
Patients requiring long term treatment
or with difficult venous access were
treated via a peripherally inserted central

- cannula. Patents with DVT were treated

with daily subcutaneous enoxaparin
injections (1.5 mg/kg) and oral warfarin
until their international normalised
ratioc was 2.0 or above.

GP involvement
Before the study, we conducted an edu-
cational program consisting of an

evening lecture and a question-and-~

answer session for the local division of

general practice. Study nurses also vis-
ited general practitioners (GPs) and
nursing homes to explain the program.
Our preference was for the patient’s own
GP to be the primary medical manager,
and we therefore sought the agreement
of the patient’s GP before entering the
patient in the trial. If GPs declined to
participate, the hospital provided med-
ical support.

Follow-up

After discharge, an unmarked sarisfac-
tion survey based on the principles out-
lined by Draper and Hill,'? colour
coded to differendate between responses
from HIH and hospital treatment, was
sent to patients, carers and GPs. T
was followed by a phone call to encour-
age response. Patients were asked “How
would you rate your treatment overall?”
and offered 2 four-point scale of
answers: excellent (1), good (2), fair (3),
and poor (4). A similar question about
satsfaction with the patient’s care was
asked of the carer and GP, Patients were
recontacted by telephone at one and six

1: Characteristics of the 100 patients entered into the trial. Values are means
. with 95% confidence intervals unless stated otherwise
A
|

i Function measures

i Barthel Index (maximum score = 20)
+ Instrumental Activities of Daily Living
: (maximum score = 12)

Mental Status Questionnaire
(maximum score = 10}

© Creatinine leve! (mmol/L)

= Type of residence {number [%] patients)
¢ Home

Nursing home

Hostel

it Intravenous antibiotics group

Hospital in the home Hospital
{7=51) {n=49)
Age in years {median, range) 73,1711 79, 22-97
Number (%} of patients =65 years 36 (70.6%) 33 (67.3%)
Male:female ratio 21:30 . 2425
¢ Time in emergency department (h) 7.8(5.5,9.7) 122 (104, 14.:—.0;’
+ Lengti of stay (days) 10.1 (7.7, 12.5) 7.4 (6.0,8.8) ,

16.2 (13.3, 17.1) 14.8 (12.8,16.8)

6.8 {5.5,8.1) 6.2 (4.7,7.7)

7.1 (6.1, 8.1)
0.10 {0.08, 0.12)

6.9 (5.8, 8.0)
0.11 (0.10, 0.12)

37 (72.5%) 33 (67.3%)
12 (23.5%) 13 (26.5%)
2 (3.9%) 3(6.1%)
n=37 n=34

White cell count (x 109}
" Temperature (°C)
* Number (36} patients with positive cultures

11.8(10.0, 13.6)
37.5(37.3,87.7)
12 (35.3%)

10.2 (8.6, 11.8)
37.1 (36.9, 37.3)
13 (35.1%)

* *Differences between patients treated at home and those treated in hospital are not significant, except for time -

.+ spentin the emergency department (P < 0.003).
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pital-treated group, respec-

1

: 4: Satisfaction survey — mean respon

B e R T LM

ses and 95%

to hospital because of illness.

I
tvely, were recorded as hfav'ing 5; confidence intervals By bring-ing. the hospital care
an unplanned readmision to the patient’s home, we
within 28 days of discharge. i Hospital in the home  Hospital substituted completely for

There was one death in (n=51) (n=48) P hospital facilities. There is a
each of the HIH- and hospi- | Batient need for more studies of
tal-treated groups during the | Mean score} 1.1 20 <0.0001 patients with illness of this
admission. Total deaths up to | 95% Cl 1.0,1.2 17,23 severity treated at home.

28 days after discharge were : Carer A number of factors may
three in the HIH group and § Mean scoref 1.1 1.9 0.0001 explain the greater satisfaction
four in the hospirtal-treated ; 95%Cl 1.0,1.2 14,24 with treatment at home. In
group, and at six months after a General practitioner their own homes, patients are
.discharge six and seven gﬂSE‘z}aénCslcorei 1_1‘;0 1.;1'2.2 ns in their familiar environment,

deaths, respectively, had

their privacy is protected,

occurred, There were no sig-
nificant differences between

. *Satisfaction was rated on a 4-point scale: 1 = Exgellent; 2 =Good; 3 = Fair;
% 4=Poor. na = not applicable.

their sleep less interrupted,
and they can eat their usual

the two groups in these out-
comes.

Patient, carer and GP satisfaction

The response rates for the satisfaction
surveys were (FHIH v. control): patients
78% v. 40%, carers 55% v. 27%, and
GPs 63% v. 37%. There was signifi-
cantly greater satisfaction with overall
HIH treatment among both patients
(P<0.0001) and their carers
(P=0.0001). Despite the increased
workload and despite having to deal
with more severely ill patents than
usual, GPs were equally satisfied by
home and hospital treatment (Table 4).

Discussion

In our study, treatment of a range of
acute infections and other diseases at
home was as safe as treatment in hospi-
tal. Previous studies which claimed to
have demonstrated safety documented
so few complications that risk appeared
0 have been eliminated by patient
selection.!® Our study group’s 7% mor-
tality up to 28 days after discharge
{compared with zero mortality in previ-
ous studies-?) establishes our patients’
illness severity.

‘The most significant finding resulting
from our inclusion of geriatric compli-
cations was the higher incidence of con-
fusion in hospital-treated patients. The
role of the hospital environment in the
aetiology of delirium has long been
recognised,?! although this is not uni-
versally accepted.?® For some of the
patients in our study recorded as having
confusion, all of the features of deliriumn
according to the Diagnostic and statistical
manual of mental disorders (DSM-IV)??
were not present, Our aim was to be as
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inclusive as possible of geriarric com-
plications, so that if a problem was
noted by ward staff or carers it was
included even if study personnel had not
observed it. These complications were
not always serious clinically and often
did not have a great impact, but we
valued the perspective of patients, fam-
ilies and hospital staff. Similarly, the
occurrence of urinary and bowel com- -
plicatons reflects the difficuity of caring
for frail elderly patients® (especially
those from nursing homes) in an acute
hospital ward. Patients with mobility or
communication problems require carers
attuned to their routines and signals to
maintain continence.

Because of smaill numbers our study-
was limited in its power to draw con-
clusions about the difference between
HIH and hospital treatment as far as
adverse events and deaths were con-
cerned. As there have been no previous
studies addressing this question, it was
not possible to estimate the size of the
cxpected difference. Another limira-
tion of our study was that, although we
did not directly inform the adverse event
reviewers about which patients were in
each group, we were not able to com-
pletely blind them to the status of each
group because of stylistic differences
between the patient records of the hos-
pital- and the HIH-treated patients.

Few similar comparative studies have
been published. As reports and discus-
sions entitled “home hospitalisation” or
“hospiral at home”, for example, may
include few or no acute patients, the
home treatment of acute illness is
obscured in the medical literature,2526
Our study included only patients who
met the criterion of requiring admission

food.??® As an example, for
an elderly patent with limited cognirize
function and/or decreased visual aci )
finding the bathroom at night in hospi-
tal may be impossible. Moreover, elderly
patients may be unable to get out of bed
because of rails on the sides of the bed.
These difficulties may have contributed
to the higher incidence of incontinence
in our hospital-treated group. At home,
patients are more active participants,
often partners, in their care. All these
factors invariably translate into greater
satisfaction with home treatment.?®
Frail, older patients -— because of
their atypical disease presentations,
more rapid deterioration when ill and
greater prevalence of disease — need

-hospital-level services more frequently

than younger patents. However, admis-
sion to hospital, like any medical inter-
vention, has side effects as well as
benefits.? Elderly patients have mor:
gain from many treatments (eg, throm-
bolytic therapy) because of their higher
underlying mortality rates,* but they
also suffer from a much greater occur-
rence of iatrogenic complications,!?
Although many of these complications
may be explained by an interaction
between their underlying frailty and
their disease process,® we were able to
detect a measurable effect attributable to
a change of environment.

The results of this study do not
imply that older patients should never be
admitted to hospital. On the contrary,
the elderly as a group have more need
for the technical expertise of the acute
hospital than younger pcople. However,
if such technical expertise can be deliv-
ered at home, this alternative should at
least be evaluated. On the other hand,
our study does not imply that trearment
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which can be delivered at home should
always be delivered at home. Successful
home treatment depends on careful
patient and home selection, as the nec-
essary minimum level of sanitation,
facilities and support from carers is not
universally available.* However, where it
is feasible, we have demonstrated that
home treatment of acute illness, even for
frail elderly patients, can be effective,
safe and more satisfying for the patient
and their families.
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