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Aims: To assess the clinical effectiveness of a paediatric hospital at home service compared to conven-
tional hospital care.
Methods: A total of 399 children suffering from breathing difficulty (n = 202), diarrhoea and vomiting
(n = 125), or fever (n = 72) were randomised to Hospital at Home or in-patient paediatric care. Main
outcome measures were: comparative clinical effectiveness as measured by readmission rate within
three months (used as a proxy for parental coping with illness); and length of stay/care and compara-
tive satisfaction of both patients and carers.
Results: Clinical effectiveness of both services was not significantly different. Length of care was one
day longer in the Hospital at Home group; however, most parents and children preferred home care.
Conclusions: Hospital at Home is a clinically acceptable form of care for these groups of acute pae-
diatric illness. Readmission rates within three months failed to show any advantage in terms of paren-
tal coping. Parents and patients expressed a strong preference for hospital at home.

Increasing costs and an increase in patient demands have put
considerable pressure on the National Health Service with
the result that clinicians and health planners have been

exploring alternative methods of managing patient care.1 2 A
number of hospitals have begun to examine the concept of
“Hospital at Home” (HAH) as an alternative to traditional
hospital care (HC) for patients with non-life threatening
illness. Most of the research carried out in this area has looked
at the management of elderly patients or patients recovering
from surgical operations.3–5 In these patients, a reduction in
the length of hospital stay and the early return to home is seen
as an advantage.

Traditionally, hospital care has been the only choice for
acutely ill children requiring admission. There have been vari-
ous attempts to develop alternative strategies for managing
these patients with anecdotal benefit.6 Cuttell and Gartland
described a paediatric home care renal nursing service, which
showed improved satisfaction with an extended domiciliary
nursing service.7 Dougherty et al reported improved health and
social outcomes in a randomised controlled trial (RCT)
comparing home care and HC for newly diagnosed diabetic
children.8 Spinner et al showed significant cost savings by early
home discharge from a neonatal unit.9 To our knowledge there
have been no RCTs examining the outcomes of HAH and rou-
tine HC in acutely ill children.

We wished to set up a HAH scheme and were encouraged by
one of our funding bodies (Wirral Health Authority) to do this
by an evidence based evaluation. In this paper we describe an
RCT comparing traditional HC with HAH for moderately ill
children admitted to a district hospital with the following
problems: breathing difficulties, diarrhoea with or without
vomiting, or a feverish illness.

The objectives of the study were as follows:

(1) To assess parental coping strategies during subsequent
illnesses in their child as evidenced by the number of
readmissions within 90 days of discharge

(2) To determine the effects of HAH and routine HC on the
length of stay for children with the three conditions

(3) To assess qualitatively parental and patient satisfaction
with the two types of care

(4) To assess the cost effectiveness of both types of care.

SUBJECTS AND METHODS
Wirral NHS Trust is a large district general hospital in the

north west of England with a 64 bedded paediatric unit, serv-

ing a population of 84 000 children.

HAH was set up as a nursing scheme operating 24 hours a

day, seven days a week, providing planned visits until 23 00

hours and an on-call service during the night. The HAH
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Abbreviations: HAH, hospital at home; HC, hospital care; RCT,
randomised controlled trial

Table 1 Criteria for discharging patients

General criteria
When well (playing and taking feeds)
With the agreement of parents

Specific criteria
Pyrexia

<38°C for 12 hours
Diarrhoea with/without vomiting

When no significant vomits for >12 hours
When <3 diarrhoea stools in the last 12 hours

Breathing difficulty
Asthma

Back on normal medication and >4 hourly β2 agonist
When parent/child have been taught how to use inhalers and are

confident in their use
>5 years PEFR >75% of predicated best
<5 years pulse <140/min, resps <50/min

Bronchiolitis
Feeding adequately—that is, equivalent to >100 ml/kg/day
Temp <38°C

Croup
No stridor
No recession
Temp <38°C
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nurses’ role was to support and care for children and their

families, at the same time educating and empowering parents

to care for their child. The children admitted to the scheme

remained under the care of hospital consultants throughout.

The number of nursing visits (1–4 visits daily) was determined

by the patient’s condition. The HAH nurses planned the care

and treatment of each child with the parents prior to them

leaving hospital. This was reviewed and updated throughout

the child’s illness according to change in condition, and in

conjunction with the HAH treatment protocols. Discharge

from the HAH scheme was decided by an HAH nurse, guided

by agreed criteria (table 1). Nursing staff had access to medi-

cal advice and can arrange medical review if necessary. Fami-

lies could contact an HAH nurse directly within 48 hours of

discharge from the service, if the same symptoms recurred.

The HAH team developed and piloted patient information

booklets for each condition. These outline the possible course

of the illness, signs and symptoms of potential deterioration,

appropriate treatment, and contact information.

Any moderately ill patient with a feverish illness, diarrhoea

with or without vomiting, or breathing difficulties, who

fulfilled the agreed criteria was considered for the trial. The

criteria for breathing difficulties were based on the British

Thoracic Society guidelines for moderate asthma.10 The others

Table 2 Criteria for trial entry

General criteria
Inclusions

Patients who are likely to need at least 24 hours nursing observation after assessment on the paediatric
assessment ward or on the post-take ward round

Exclusions
Children considered unsuitable by the GP, assessing doctor or nurse
Patients unwilling or unable to participate
Patients who do not have telephone access (unless the scheme mobile phone is available)
Children registered with a GP outside the health authority

Specific criteria (other than those noted, no period of observation required if clinically adjudged not to
require admission)
Pyrexia

Age 6 months or over. Not after a febrile convulsion
Diarrhoea with/without vomiting

Age 6 weeks or over
Not having excessive (>4 in 4 hours) or bloody diarrhoea
Not dehydrated or with adequate urine output
If vomiting or refusing feed must take one clear feed (at least 10 ml/kg) without vomiting for 1 hour
post-feed
Must be alert

Breathing difficulties
Age 6 weeks or over
If age less than 6 months, must have had symptoms for at least 3 days
Saturations in air >92% and not tired or pale

Asthma
Able to talk in sentences
No accessory muscle use
Over 5 years: peak flow >50% best or predicted; pulse <120, respirations <40
Under 5 years: pulse <140, respirations <50
Under 6 months: pulse <140, respirations <60
These values must be pretreatment or 2 hours after last treatment. Stridor if present must be intermittent only

Figure 1 Assessment and
randomisation process.
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were decided in-house and underwent pretrial piloting (table

2). The consensus among the consultant paediatricians at the

beginning of the trial was that these patients required admis-

sion.

Patients fulfilling the criteria were accepted onto the trial

after assessment by a doctor (registrar or consultant) and with

the agreement of the HAH nurse (fig 1). The researcher, sen-

ior house officer, registrar, or consultant obtained consent

from the patient’s parent(s), informed by written and taped
explanations of the study.

Patients were accepted between 09 00 and 22 00 hours,
seven days a week, either at initial assessment (early group) or
after review on the post-take ward round (late group). The
early group was assessed within six hours of admission, and
the late group included patients up to 24 hours after
admission, providing they required at least a further 24 hours
care.

Patients randomised to the HC group received standard
hospital care relevant to their condition. Patients were
randomised using a sealed numbered and opaque envelope
technique. Ethical approval was obtained from the Wirral
Health Authority Research Ethics Committee.

The sample size was calculated using reduction in readmis-
sions as the primary outcome. Analysis of data from 1996/97
suggested that the readmission rate for children with these
three problems was 17%. The study was designed to detect a
relative reduction of 50% in this rate, requiring 195 patients in
each group to detect such a change (80% power, 5%
significance).

Secondary outcomes were included: A&E attendances
within 90 days; length of stay/care and quality of care,
assessed using patient and parental satisfaction interviews.

Data collection was conducted over 17 months (December
1998 to May 2000). This included sociodemographic details,
information about the illness and its course, readmission
within 90 days of discharge, and economic data. To avoid bias,
an independent consultant paediatrician (DM) reviewed
patient’s case notes and verified the diagnoses for all patients
readmitted.

Analysis was conducted on an intention to treat basis. Sig-

nificance testing was performed using the independent sam-

ples t test and non-parametric tests—Pearson’s χ2 test, Mann-

Whitney U test, and Fisher’s exact test.

RESULTS
A total of 464 patients were invited to participate in the trial.

Most refusals (40/60) occurred in the first six months of the

trial. The main reason given was parental anxiety (n = 33),

although 10 families refused randomisation because they

wanted HAH rather than HC.

A total of 399 patients were randomised: 170 during initial

assessment and 229 on the post-take ward round (fig 2).

Analysis of sociodemographic data showed no significant dif-

ferences between HC and HAH patients (table 3). The paren-

tal unemployment rates were high in both groups; Townsend

deprivation scores were not significantly different (χ2 = 5.57;

p = 0.13).

Table 3 Sociodemographic characteristics of each group

Characteristic HC (n=189) HAH (n=210) p

Age of child (months)
Median (range) 14.6 (1–155) 13.7 (1–150) 0.92*
Mean 25.5 25.8 0.93†

Sex: female 78 (41%) 81 (39%) 0.61‡
Other children in household

0 70 (37%) 82 (39%) 0.82§
1 63 (33%) 67 (32%)
2 36 (19%) 37 (18%)
3 11 (6%) 11 (5%)
4 2 (1%) 6 (3%)
5 1 (<1%) 2 (1%)
Unknown 6 (3%) 5 (2%)

Two parent households 150/183 (82%) 165/206 (80%) 0.70‡
Any smoker in family 75/149 (50%) 90/170 (53%) 0.66‡
Employment status

Fathers who work 87/176 (49%) 98/198 (50%) 1.00‡
Mothers who work 57/176 (32%) 73/196 (37%) 0.38‡

*Mann-Whitney U test; †independent samples t test; ‡Fisher’s exact test; §Pearson χ2 test.

Figure 2 Progress of patients through trial.
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Patients had a median age of 13–15 months (range 6 weeks

to 12 years). Overall, breathing difficulties formed the largest

diagnostic group. Although more patients had breathing diffi-

culties in the HC group (56% v 46%), these differences were

not significant (p = 0.15; table 4).

The mean length of care varied between HAH and HC

patients: patients within the HAH group had an extra day of

care compared to HC patients (p < 0.0001; table 4).

There were 36 readmissions within 90 days of discharge

(table 5). The readmission rate for home care was not signifi-

cantly higher than for hospital care (10.0% v 7.9%; p = 0.49).

However, there was a significant difference in the reason for

readmission: readmissions for breathing difficulties in the

HAH arm occurred at twice the rate for hospital care, whereas

readmissions for other conditions were less than half as

frequent (p = 0.06; table 5). Thirty five trial patients (8.8%)

presented at the A&E department during the 90 days follow-

ing discharge, and no differences were detected by the study

arm, or by initial diagnosis.

A qualitative study compared a purposive sample of 40

families’ experiences of hospital and home care, using a face to

face interview technique. The findings showed that 36/40 par-

ents and 7/11 children stated a clear preference for HAH. Par-

ents’ preference for HAH stemmed from their general percep-

tion that a child recovers more quickly in their own

environment, without unnecessary isolation from other fam-

ily members. The social disruption and financial cost of hospi-

talisation were identified as further reasons why parents pre-

ferred being at home. Parents were happy with home care

provided that their child’s illness was not serious or life

threatening and they had appropriate professional support.

These findings are the subject of another paper.11

DISCUSSION
This study set out to see whether or not children presenting

with three common childhood illnesses could be managed at

home with similar outcome measures to traditional hospital

care. The primary outcome measure for this study was

readmissions as a measurable proxy for parental confidence in

coping with a sick child. The results of the trial show some of

the limitations of this measure.

The prestudy readmission rate was 17%; the overall hospital

readmission rate during the data collection period was 17.5%

with an improvement for trial patients to 8–10%. This may

partly be attributed to the recognised non-specific effect of

conducting any research tending to generate improvements in

care.12 13 Within this study the strict admission criteria may

have influenced the likelihood of readmission. In addition, the

study population was predominantly acutely ill children, and

readmission is more likely to occur with chronic illness. One

child in the trial (HAH group) did have chronic lung disease

and had four readmissions. Furthermore, since the majority of

readmissions had different subsequent symptoms to those

present on the initial admission, it is unlikely that parents

would feel more equipped to care for their child at home.

Increased respiratory readmissions in the HAH group could

reflect improved parental recognition of respiratory distress,

resulting in more demand for treatment including admission

in this group. It is certainly recognised in a primary care set-

ting that parental education will increase demand for

treatment in asthma.14 A further indication of this is that

breathing difficulties accounted for 50% of overall admissions

and 68% of readmissions. Known asthmatics accounted for 8%

of initial admissions but 23% of the readmissions. Further-

more, these results may reflect the onset of chronic respiratory

Table 4 Symptoms and length of stay/care by group

Characteristic HC (n=189) HAH (n=210) p

Symptom group
Fever 29 (15%) 43 (21%) 0.15*
Diarrhoea and vomiting 55 (29%) 70 (33%)
Breathing difficulties 105 (56%) 97 (46%)

Bed/care days
Total number 257 497
Median (range) 1 (0–10) 2 (0–9) <0.0001†
Mean 1.37 2.37 <0.0001‡

*Pearson χ2 test; †Mann-Whitney U test; ‡independent samples t test.

Table 5 Emergency readmissions within 90 days (primary outcome)

Characteristic HC (n=189) HAH (n=210) p

Number of readmission episodes
Readmission episodes 15 (7.9%) 21 (10.0%) 0.49*

Readmissions per child
0 175 (93%) 193 (92%) 0.85*
1 13 (7%) 14 (7%)
2 1 (<1%) 2 (1%)
3 0 (0%) 1 (<1%)

Length of time from discharge to first readmission
Up to 1 week 5 (36%) 2 (12%) 0.20*
Over 1 week 9 (64%) 15 (88%)

Diagnoses on readmission
Same diagnosis 6 (40%) 15 (71%) 0.09*
Different diagnosis 9 (60%) 6 (29%)

Presenting problem group of readmission
Fever 5 (33%) 2 (10%)
Diarrhoea and vomiting 2 (13%) 1 (5%) 0.10†/0.06*‡
Breathing difficulties 8 (53%) 18 (86%)

*Fisher’s exact test; †Pearson χ2 test; ‡breathing difficulties versus other.
Same diagnosis: all readmissions with same diagnosis were breathing difficulties.
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disease and asthma. By contrast acute febrile illness and gas-

troenteritis rarely develop into chronic conditions.

Nineteen per cent of readmissions occurred in the first week

following discharge from care, most from the HC group (5 v 2).

This is interesting as it may be that parents experiencing the

HAH scheme do have some short term improvement in their

coping skills.

The average length of stay in the HAH group was greater by

approximately one day than in the HC group. However, HAH

may be more appropriate and less costly than HC for these

patients. Furthermore, HAH care encourages parents to agree

a discharge date with the nurses, whereas in hospital it is

largely a medical decision. Parents in their own home may find

the additional visits beneficial and less stressful than being in

hospital.

The large number of initial refusals may be attributed to

parents and staff being relatively unfamiliar with the HAH

concept. As staff became more knowledgeable about the serv-

ice and research, fewer parents refused to take part. This may

relate to improved information giving during the consent

process.

Both groups in the study had low parental employment

rates, confirming previous reports of higher paediatric admis-

sions among socially deprived families,2 15 and suggesting that

the HAH service is targeting inequalities in health.

This study included a small proportion of the service’s

workload; limiting the conditions to control the research will

have an impact on the cost and also determine the generalis-

ability of the study. However, it is likely that there are a

number of other conditions where protocols can be developed

to manage patients within the home environment. This study

has been seen locally as a success with expansion of the HAH

service.

Most paediatric admissions are for self limiting conditions

where HC consists primarily of nursing observations. This trial

shows that HAH is an effective alternative for our defined

conditions and that qualitative results show child and parent

preference for HAH. This study therefore adds to the current

evidence about the effectiveness of HAH services.
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What do we already know?

• Home nursing teams for children have been set up in many
parts of the country with little evidence of their usefulness or
cost effectiveness. These teams seldom manage acute
illness

• Most paediatric admissions are for self limiting conditions
that need nursing observation

• Factors that determine admission and readmission are
commonly socioeconomic or related to health care delivery

What further information does this paper provide?

• Acute illness in children with breathing difficulty, fever, or
diarrhoea and vomiting can be managed with nursing
observation at home when hospital admission would
normally be considered necessary

• Readmissions are at the same rate where initial care is at
home or in hospital, but reduced in an RCT. Readmissions
were increased for children with breathing difficulties but
reduced for pyrexia and diarrhoea with or without vomiting

• Most parents and children prefer home care
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