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Systematic review of day hospital care for elderly people
Anne Forster, John Young, Peter Langhorne on behalf of the Day Hospital Group

Abstract

Objective To examine the effectiveness of day
hospital attendance in prolonging independent living
for elderly people.

Design Systematic review of 12 controlled clinical
trials (available by January 1997) comparing day
hospital care with comprehensive care (five trials),
domiciliary care (four trials), or no comprehensive
care (three trials).

Subjects 2867 elderly people.

Main outcome measures Death, institutionalisation,
disability, global “poor outcome,” and use of resources.
Results Overall, there was no significant difference
between day hospitals and alternative services for
death, disability, or use of resources. However,
compared with subjects receiving no comprehensive
care, patients attending day hospitals had a lower
odds of death or “poor” outcome (0.72, 95%
confidence interval 0.53 to 0.99; P <0.05) and
functional deterioration (0.61, 0.38 to 0.97; P <0.05).
The day hospital group showed trends towards
reductions in hospital bed use and placement in
institutional care. Eight trials reported treatment costs,
six of which reported that day hospital attendance was
more expensive than other care, although only two
analyses took into account cost of long term care.
Conclusions Day hospital care seems to be an
effective service for elderly people who need
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rehabilitation but may have no clear advantage over
other comprehensive care. Methodological problems
limit these conclusions, and further randomised trials
are justifiable.

Introduction

Geriatric day hospitals developed rapidly in the United
Kingdom in the 1960s as an important component of
care provision. The model has since been widely
applied in several Western countries. Day hospitals
provide multidisciplinary assessment and rehabilita-
tion in an outpatient setting and have a pivotal position
between hospital and home based services. Although
there is considerable descriptive literature on day hos-
pital care,' concern has been expressed that evidence
for effectiveness is equivocal and that day hospital care
is expensive.* We therefore undertook a systematic
review of the randomised trials of day hospital care.

Methods

The primary question addressed was whether older
patients attending a day hospital would experience
better outcomes than those receiving alternative forms
of care. We anticipated considerable heterogeneity in
both the intervention and control services and so
specified key subgroup comparisons before reviewing
the trials.
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Inclusion criteria

We set out to identify all relevant controlled clinical
trials of geriatric day hospital care. A day hospital was
defined as an outpatient facility where older patients
attend for a full or near full day and receive multidisci-
plinary rehabilitation in a health care setting” Trials
evaluating social day centres, other types of day hospi-
tals such as those for patients with dementia or psychi-
atric conditions, and single condition day hospitals
were excluded.

Search strategy

We searched for relevant published and unpublished
papers up to January 1997. Our search strategy
included Medline, SIGLE (System for Information on
Grey Literature in Europe), BIDS (Bath Information
and Data Services), CINAHL (Cumulative Index to
Nursing and Allied Health), and the Cochrane Library.
Key search terms included day hospital, day care,
ambulatory care, and outpatient clinic. We also
searched Index Medicus, British and international
dissertation abstracts, conference abstracts (Society for
Research in Rehabilitation, British Geriatrics Society),
bibliographies of known trials, and other relevant arti-
cles and books. We publicised our work through pres-
entations at geriatric symposia and by contacting
authors of previous articles on day hospital care.

Study appraisal and extraction of data

We selected outcomes to reflect a previous definition of
the purpose of day hospital care: “to facilitate and
prolong independent living for the elderly in the
community.” Thus death, the need for institutional care,
disability, hospital use, and resource use were selected as
quantitative outcomes. In anticipation of incomplete
data we also defined a global “poor outcome”
comprising death or one of the following (in order of
preference): resident in institutional care, severe disabil-

Study

Day hospital v comprehensive care

Auckland (1984)°
Helsinki (1991)12

New York (1985)10
Ontario (1991)13
United States (1993)1°
Subtotal (95% CI)
X25.37 (df=4)

Day hospital v domiciliary care

Bradford (1992)4
Cardiff (1989)'1
Huntingdon (1999)'8
Nottingham (1993)'6
Subtotal (95% Cl)
X2 153 (df=2)

Day hospital v no comprehensive care

Hong Kong (1995)17
Sunderland (1962)7
United States (1980)8
Subtotal (95% CI)

X2 0.64 (df=2)

Total (95% Cl)
X2 11.31 (df=10)

Day 0Odds ratio
hospital  Control (95% CI)
0/62 2/57 <-——m—1—
8/88 10/86 ——
5/48 2/48 —
8/55 4/58 o
91/395 74/390 S
112/648  92/639 T 1.26 (0.93 to 1.70)
6/61 4/63 e e —
0/29 0/30
13/50 19/55 e
9/76 14/79 —_—
28/216 317/227 ——— 0.77 (0.44 t0 1.32)
6/49 6/50 —_—
17/168 23/163 —e
53/313 43/239 ——
76/530 72/452 - 0.86 (0.60 to 1.22)
216/1394 201/1318 - 1.02 (0.82 to 1.26)
0.1 0.2 1 5 10
Treatment Control
better better

Fig 1 Deaths among patients receiving day hospital care or alternative services. Odds ratios
of death by end of follow up were calculated by fixed effects model. Heterogeneity between

trials is presented as y?
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ity at end of follow up, or deterioration in physical func-
tion during follow up. The research reports were
independently assessed by three reviewers to establish
eligibility, agree subcategories for the trials based on the
treatment comparison, and to extract data.

Statistical methods

When possible, studies were analysed on an intention to
treat basis. Surviving authors were contacted and asked
to supply additional information when necessary.
Patients who were lost to follow up or for whom
outcome data were not available were excluded from the
initial analysis. However, they were included in “best
case” (all missing data in favour of day hospital care),
“neutral” (all missing data recorded at the average event
rate for the trial), and “worst case” (all missing data in
favour of alternative care) sensitivity analyses.

We calculated odds ratios (with 95% confidence
intervals) for the dichotomous outcomes using standard
methods. A fixed effects approach’ was used initially and,
if substantial heterogeneity was present, we confirmed
this with a random effects approach.” Outcomes were
recorded at the end of scheduled follow up.

Results

We identified 703 abstracts, of which 687 were not rel-
evant to the review or of descriptive studies. Sixteen
evaluated a service fulfilling our definition of geriatric
day hospital care. This analysis includes 12 trials which
recruited 2867 subjects.”" Of the remaining four trials,
one has just completed (] Baskett, personal communi-
cation); two did not include a random or quasirandom
allocation procedure,”* and one was excluded
because day hospital attendance was only one compo-
nent of a complex multiple service intervention.”
Details of randomisation procedures, treatment sched-
ules, and numbers of patients followed up are given on
the BM] website.

Multidisciplinary outpatient rehabilitation was
available at all the day hospital sites. Comparison
groups comprised comprehensive elderly care (a range
of inpatient, outpatient, and domiciliary geriatric
medical services)’ """ ***; domiciliary care (therapy
provided in the patient’s home' " '° or day centre™);
and no comprehensive elderly care (patients who were
eligible for, but not referred to, existing services).”* "
For the trial by Gladman et al' only patients in the
health care of the elderly strata have been included as
the random treatment allocation of these patients
included day hospital care.

Patient characteristics

One study was run by the Department of Veterans
Affairs in the United States and was exceptional in that
the sample was 96% male."” In all trials the mean age of
participants was at least 65 years and usually over 70
years. Three trials" *° " recruited only stroke patients,
but the rest had a mixed population. Most patients had
significant disability on a variety of scales.

Outcome data

Details on deaths were published, or provided on
request, for all trials. Information about institutionalisa-
tion was published in only four studies’’"";
additional data were provided by the authors for a fur-

ther six studies." ? ' > Data were also available
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concerning some aspect of disability (11 trials) and use
of hospital beds (12 trials).

No significant differences in numbers of deaths
occurred between patients attending day hospitals and
those receiving any of the alternative services (fig 1).
The pooled odds ratio for death was 1.02 (95%
confidence interval 0.82 to1.26). There was no
significant heterogeneity between the results of
individual trials or categories of trials.

Figure 2 shows that overall there was no significant
difference between day hospital and alternative forms
of care in preventing death or a “poor” outcome at
final follow up (odds ratio 0.90, 0.71 to 1.14; random
effects model). However, patients attending day hospi-
tals were less likely to have poor outcome than those
receiving no comprehensive care (0.72, 0.53 to 0.99;
P <0.05).

Sensitivity analyses

Sensitivity analyses indicated that excluding trials with
uncertain or insecure randomisation procedures
would not substantially affect our conclusions.” "’
Data were missing on death for 155 (6%) patients and
on death or poor outcome for 174 (7%). Best case and
worst case sensitivity analyses include significant
benefit (P<0.001) or harm (P<0.05) from day
hospital care. The most plausible (neutral) sensitivity
analysis suggested no effect on death (odds ratio 1.02,
P>0.05) or death and poor outcome (0.92, P>0.2).

Disability

Fleven of the trials included a standardised measure-
ment of activities of daily living,* " but seven different
measures were used which could not be combined in a
statistical summary. Seven trials® " "* """ provided
data on 905 survivors (data missing for 65, 7%) whose
disability scores were monitored during follow up (fig
3). Overall, day hospital patients had a similar chance
as controls of suffering deteriorating function (1.11,
0.68 to 1.80; random effects model) but tended to have
better outcomes than those receiving no comprehen-
sive care (0.61, 0.38 to 0.97; P<0.05).

Use of resources

Institutional care—Fleven trials provided infor-
mation about the number of patients requiring institu-
tional care at the end of follow up. Overall, there was a
trend towards fewer day hospital patients requiring
long term (median follow up 12 months) institutional
care than those receiving alternative services (table)
and the difference was significant in comparison with
no comprehensive care.

Use of hospital beds—Average hospital bed use per
patient recruited could be calculated for all the trials,

Day 0Odds ratio
Study hospital  Control (95% CI)
Day hospital v comprehensive care
Auckland (1984)9 7/59 9/50 —_—
Helsinki (1991)12 13/88 19/86 ——
New York (1985)10 11/42 9/45 R
Ontario (1991)13 19/55 14/58 —t——
United States (1993)15 219/395  207/390 =
Subtotal (95% CI) 269/639  258/629 -
X2 4.47 (df=4)
Day hospital vdomiciliary care
Bradford (1992)14 7/61 4/63 —
Cardiff (1989)"1 9/27 7/30 —_—
Huntingdon (1999)'8 23/50 22/55 [
Nottingham (1993)16 18/76 30/79 ——]
Subtotal (95% CI) 57/214 63/227 ——

X2 5.67 (df=3)

Day hospital vno comprehensive care

Hong Kong (1995)17 19/49 20/50 —_—
Sunderland (1962)7 20/168 35/163 —_—0—
United States (1980)8 116/313  102/239 -
Subtotal (95% CI) 155/530  157/452 ——
X22.25 (df=2)
Total (95% Cl) 481/1383 478/1308 -

2 _
X2 16.46 (df=11) 01 02 i

Treatment

better

1.05 (0.79 to 1.40)

1.06 (0.56 t0 2.01)

0.72 (0.53 to 0.99)

0.90 (0.711t0 1.14)

Fig 2 Odds of death or poor outcome in patients receiving day hospital care or alternative
services (random effects model). Heterogeneity between trials is presented as

Day 0dds ratio
Study hospital ~ Control (95% CI)
Day hospital v comprehensive care
Helsinki (1991)12 21/75 18/74 —
Subtotal (95% CI) 21715 18/74 —
X2 0.00 (df=0)
Day hospital vdomiciliary care
Bradford (1992)14 13/52 8/56 —
Cardiff (1989)'1 7127 7/30 —
Huntingdon (1999)'8 8/19 3/25
Nottingham (1993)'6 25/73 22/67 —
Subtotal (95% CI) 53171 401178 1

X2 4.14 (df=3)

Day hospital vno comprehensive care

Hong Kong (1995)17 2/43 6/44 ~~——e—y
United States (1980)8 39/169 48/151 ——
Subtotal (95% CI) a/212 54/195 e
X2 0.69 (df=1)
Total (95% Cl) 115/458  112/447 —
2 _
X2 11.94 (df=6) 04 02 1
Treatment
better

I

1.21 (0.58 t0 2.52)

1.59 (0.87 t0 2.90)

0.61(0.38 t0 0.97)

1.11 (0.68 to 1.80)

Fig 3 Deterioration in activities of daily living among survivors allocated to day hospital care
or alternative services (random effects model). Heterogeneity between trials is presented as %

but a measure of variance could not be obtained and
therefore we cannot report confidence intervals. The
table shows a small reduction in bed use by day hospi-
tal patients across all trials (15.0 v 16.4 days).

Numbers of patients receiving institutional care at the end of scheduled follow up and use of hospital beds among those allocated to

day hospital or alternative services

Institutional care

Bed use (days)

Control group Day hospital Control 0Odds ratio (95% CI) Day hospital Control
Comprehensive care (5 trials) 151/597* 159/584 0.91 (0.70 to 1.19) 20.5 214
Domiciliary care (4 trials) 20/216 19/227 1.61 (0.30 to 8.55) 7.7 1.1
No comprehensive care (3 trials) 37/411 66/403 0.501 (0.26 to 0.96) 1.2 1.7
Total 208/1224 24411214 0.77 (0.52 to 1.13) 15.0 16.4

*Data not available for 1 trial.
1P<0.05 (random effects model).
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Costs—Eight trials compared treatment costs, only
two of which included costs of nursing home care."
Six reported that day hospital care was more expensive
than the comparison treatment’’"”™** and two

trials reported that the costs were similar."’ "7

Discussion

Geriatric day hospitals have several functions, but
rehabilitation has been regarded as most important'
and was the focus for this systematic review. We
selected outcomes to reflect a definition of the core
purpose of a geriatric day hospital.’ We used a
predetermined definition of day hospital care’ and
identified and categorised comparison services before
collecting and analysing data. We excluded day hospi-
tals for patients with specific conditions such as mental
illness, dementia, or rheumatoid arthritis.

Limitations of the review

The main limitations of our review lie in the 30 years
over which the trials were done, during which health and
social care policies will inevitably have changed, and in
the multinational location of the studies. Nevertheless,
our data provide the best evidence available on which to
judge the effectiveness of day hospitals.

A further problem is the limitations of the trials
themselves, in particular the lack of statistical power
resulting from small, heterogeneous trials. This raises
the possibility of false positive and false negative
results. Furthermore, the amount of missing outcome
data adds uncertainty to most of our conclusions.

Publication bias remains a possibility, but our search
strategy was extensive and included contacting authors
of papers on day hospital care around the world. Many
of the authors were able to provide unpublished
additional information. A funnel plot analysis* did not
show any major evidence of missing data.

Findings

A big problem was that most trials compared day hos-
pital care with an alternative “active” control. Only
three trials’®'” used a comparison group of patients
who received neither comprehensive care nor domi-
ciliary rehabilitation. Compared with patients receiving
no comprehensive care, patients attending day
hospitals had less functional deterioration and institu-
tional care and a small reduction in average hospital
bed use. However, there was considerable loss to follow
up in these three trials.

When day hospital services were compared with
comprehensive elderly care (integrated inpatient, outpa-
tient, and domiciliary services), the outcomes were
largely similar. One interpretation is that day hospitals
are comparable with an alternative service for which
there is considerable evidence of effectiveness.” How-
ever, the question arises whether day hospitals provide
additional benefits when other comprehensive elderly
care services are already in place. Our systematic review
does not directly address this question.

We focused on a few specified outcomes, but many
other important outcome domains, including patient
preference and instrumental daily living activities,
could not be examined as these outcomes were not
widely available. It was also difficult to determine a
summary statistic for disability because different

® The benefits of geriatric day hospital care have
been controversial for many years

® This systematic review of 12 randomised trials
comparing a variety of day hospitals with a
range of alternative services found no overall
advantage for day hospital care

® Day hospitals had a possible advantage over no
comprehensive care in terms of death or poor
outcome, disability, and use of resources

® The costs of day hospital care may be partly
offset by a reduced use of hospital beds and
institutional care among survivors

measurement instruments were used and analysed in
different ways. Moreover, commonly used measures of
disability may be insensitive to change in the outpatient
setting of a day hospital” This may explain why six
trials reported no significant difference in disability
outcome between day hospital and comparison
services. Future trials should incorporate measures of
intrumental activities of daily living as a more relevant
and sensitive outcome.

Our analysis suggests that attending day hospital
may reduce patients’ use of hospital and institutional
care resources. However, costing studies need to balance
any possible savings with the direct costs of day hospital
care. Several studies have drawn attention to the expense
of day hospital services.”* For six of the eight trials
reporting cost information, day hospital care was more
expensive than the alternative treatment.

On the whole, the trials we included took a
pragmatic design approach and attempted to address a
broad question of overall efficacy of day hospitals.
Given the diversity of patients attending day hospitals
and the corresponding diversity of interventions used,
future trials need to be large multicentre trials or
should examine more focused questions.

An expanded version of this review has been submitted for pub-
lication in the Cochrane Library.
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Paralytic poliomyelitis associated with live oral
poliomyelitis vaccine in child with HIV infection in

Zimbabwe: case report
Inam Chitsike, Ralph van Furth

Abstract

Objective To describe a complication of oral
vaccination with live, attenuated poliomyelitis virus in
a child infected with HIV.

Design Case report.

Setting Teaching hospital in Harare, Zimbabwe.
Subjects A boy of 412 years and his mother.

Main outcome measures Results of clinical and
laboratory investigations.

Results Two weeks after receiving the second dose of
oral poliomyelitis vaccine during national
immunisation days the child developed paralysis of
the right leg. He had a high titre of antibodies against
poliovirus type 2, as well as antibodies against HIV-1,
a low CD4 count, a ratio of CD4 to CDS8 count of 0.47,
and hypergammaglobulinaemia. He did not have any
antibodies against diphtheria, tetanus, or poliovirus
types 1 and 3, although he had been given diphtheria,
tetanus, and pertussis and oral polio vaccines during
his first year and a booster of the diphtheria, tetanus,
and pertussis vaccine at 24 months. He had no clinical
symptoms of AIDS, but his mother had AIDS and
tuberculosis.

Conclusion Paralytic poliomyelitis in this child with
HIV infection was caused by poliovirus type 2 after
oral poliomyelitis vaccine.

Introduction

The expanded immunisation programme in Zimbabwe
started in 1981 and has a coverage of around 85% in
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most areas of the country.' The vaccination schedule is
three doses of trivalent oral, live attenuated, polio-
myelitis vaccine and diphtheria, tetanus, and pertussis
vaccine at 3, 4, and 5 months of age, with a booster of
diphtheria, tetanus, and pertussis vaccine at 18 months.
In line with the World Health Organisation’s goal of
eradicating poliomyelitis by 2000,® children under 5
years old in Zimbabwe received two doses of oral
vaccine, regardless of their vaccination history, during
the national immunisation days in 1996.” Most children
infected with HIV live in developing countries, so the
influence of HIV infection on vaccination against polio-
myelitis is relevant. We describe a case of paralytic polio-
myelitis in a child with HIV infection after vaccination
with oral poliomyelitis vaccine.

Case history

A boy aged 4% years who was infected with HIV had
been vaccinated with diphtheria, tetanus, and pertussis
vaccine and oral poliomyelitis vaccine at the ages of 3,
4, and 5 months and had received a booster of
diphtheria, tetanus, and pertussis vaccine at 24 months.
On the national immunisation days of 1996 (7 August
and 29 September) he received oral poliomyelitis vac-
cine, and a few days after the second immunisation he
developed diarrhoea and fever. Two weeks later he
developed weakness in his right leg. He was seen at a
local primary healthcare clinic, but laboratory tests
were not performed.

Three months later, in January 1997, he came to
Parirenyatwa Teaching Hospital in Harare because of
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