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Background: We previously studied clinical outcomes in two cohorts of emergency
admissions of patients aged over 70 to one district general hospital (DGH) or five com-
munity hospitals (CHs) finding no differences in death, readmissions, or quality of life at 6
months after admission. Our objectives in this study were to examine the use and cost
of medication and use and cost of investigations in the two different hospital settings.
Methods: We identified and priced all medication taken on admission, during the hos-
pital stay, and on discharge, and identified all investigations. The main outcome meas-
ures were number and cost of medications and investigations during the stay, and the
difference in the patients’ routine medication before and after the hospital stay.
Results: Three hundred and seventy five patients were studied (DGH 170, CH 205).
The median (inter-quartile range (IQR)) number and cost of drugs used during the hospital
stay was higher in DGH patients: 11 (8, 17) drugs than CH patients: 8 (5, 11); (P < 0.001),
costing £35 (13, 90) and £16 (6, 45) respectively (P < 0.001). DGH patients had a mean
of 0.55 drugs added to their routine medication, at an extra projected cost of £9.50 per
month, whereas CH patients had an average of 0.11 drugs removed from their routine
medication at a projected cost saving of £1.35 per month (P = 0.012 for number
and <0.001 for cost). More investigations were performed in the DGH than the CH;
DGH median (IQR) £260 (180, 410); CH median £40 (9, 110). Conclusions: Considerable
extra resources are used in emergency admissions of the elderly to a DGH. However,
these extra resources do not appear to yield mortality or morbidity benefits.
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Background Health Service (NHS) bed use (Capewell, 1996).

More than two thirds of emergency admissions are
Emergency hospital admissions are rising by 2-3%  of elderly patients (Edwards and Hensher, 1998).
each year and account for 40% of acute National Overall, in-patient bed numbers have not increased,

so pressure has mounted on hospitals to accelerate
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homes, and ‘hospital at home’ schemes may be able
to meet some of the demand for emergency care
(Department of Health, 2001). Recent governmen-
tal initiatives propose increasing the CH sector.

Currently, most emergency admissions are to
district general hospitals (DGHs). In more rural
parts of the UK, there are also CHs (Young and
Donaldson, 2001). Medical care in CHs is usually
provided by general practitioners (GP). There is
less access to complex investigations and variable
access to other health professionals, such as visit-
ing consultants. In contrast, DGHs have medical
teams of a consultant and junior doctors, and a
wide range of investigations available.

There is little research on costs of CHs (Young
and Donaldson, 2001), most reports describing clin-
ical features of patients admitted to a CH (Boston
et al.,2001; Seamark et al.,2001). Economic analy-
ses have been hampered by the different case-mix
in the two settings (Young and Donaldson, 2001),
and have largely examined single conditions, such
as dental or cataract surgery (Haynes et al., 2001;
Panula et al., 2002). One modelling study estimated
the costs of stroke care between CHs and DGHs,
suggesting total costs may be up to 60% lower in
the CH (Henderson and Scott, 2001). A Dutch
study calculated the daily cost in one CH to be 67%
of the cost in a DGH (Hakkaart-van Roijen et al.,
2004). In the Dutch study the lengths of stay and
clinical outcomes were not studied, but assumed to
be similar.

This study aimed to compare the use of medica-
tion and investigations in CHs and a DGH and
evaluate the cost differences from the perspective
of the NHS. We studied length of stay, number and
cost of investigations, and use of medication in two
cohorts of emergency admissions to a DGH and
five CHs known to have similar clinical outcomes.

Methods

This is a secondary analysis of a study examining
the clinical outcomes of emergency admissions for
patients aged over 70 years to either one DGH or
one of five CHs in Devon, UK, between June 1999
and November 2000 (Round et al., 2004). Patients
were eligible if their condition could have been
managed equally well in either hospital. Patients
were excluded if they required specific hospital
admission, such as gastro-intestinal bleeding for
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the DGH or palliative care for the CHs. It was not
a randomized-controlled trial as it was considered
unethical to admit an elderly ill patient to a hos-
pital up to 20 miles away from their home when one
was available nearby.

A total of 376 patients were recruited, but one
had incomplete medication data, so this analysis is
of 375 patients (DGH 170, CH 205).

Demographic and clinical features of the
two cohorts

On admission, the following measures of func-
tional state and mental health were taken using
standard or validated questionnaires: Activities
of Daily Living (ADL) (Katz et al., 1963), Mini-
Mental State Examination (MMSE) (Folstein
et al., 1975), EuroQol 5D (Kind et al., 1994), SF-36
(Walters et al.,2001) and co-morbidity index (Incalzi
et al.,1997).

Overall both cohorts had poor health, with sub-
stantial co-morbidity and moderately impaired
functional ability. The outcomes of the cohorts 6
months after admission were: mortality, place of
residence, readmissions and quality of life. Between
admission and follow-up at 6 months 122 patients
(DGH 52, CH 70) were lost to follow-up through
death or withdrawal from the study. The number
of patients with recorded outcome measures 6
months after admission is 254 (DGH 118, CH 136).

The characteristics of the cohorts on admission
and their clinical outcomes are summarized in
Table 1. This information is included to highlight
the similarities between the two cohorts. The
only significant clinical or demographic difference
between the cohorts on admission was that the CH
patients were slightly older, at a median age of 84
years, compared with 81 years in the DGH cohort.
Six months after discharge there were no signifi-
cant differences between the cohorts.

The initial hospital diagnoses were recorded from
the written notes and grouped into broad categories.
There was a difference in the diagnostic labels
given to the two cohorts, with respiratory and car-
diovascular diagnostic labels more common in the
DGH cohort and miscellaneous labels more com-
mon in the CH cohort. This difference was con-
sidered to be partly artefactual as GPs in the CH
were admitting to their own beds, whereas in the
DGH admissions a ‘formal’ label had to be given to
ensure the admission was accepted. It is unlikely
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Table 1 Characteristics on admission and outcome in the two cohorts
Admission comparison DGH CH P-value
n=170 n =205
Number (%) male 77 (45%) 71 (35%) 0.036
Median age (IQR) 81 (76-85) 84 (79-88) <0.001
Median MMSE (IQR) 17 (16-18) 17 (16.9-18) 0.69
Median co-morbidity (IQR) 5 (4-5) 4 (4-5) 0.52
Median ADL score (IQR) 10 (10-10) 9 (9-10) 0.06
Median EuroQol score (IQR) 0.26 (0.19-0.36) 0.26 (0.15-0.31) 0.82
Median length of hospital stay (IQR) 12 (8-22) 14 (7-24) 0.66
Outcome at 6 months n=18 n=136
Mortality (%) 22 (18.8%) 23 (17%) 0.48
Nursing or residential home admission (%) 3(2.5%) 10 (7.4%) 0.76
Readmissions (%) 17 (14.4%) 15 (11%) 0.41
Mean change in EuroQol score (Cl) 6.5 (2.4-10.7) 6.6 (2.8-10.4) 0.97
Mean change in SF-36 score (Cl) 0.22 (—2.6-3.0) 0.13 (—2.3-2.5) 0.97

that the differences in diagnostic labelling are a
major source of bias, given the similar functional
status between the two groups.

Data collection

Medication

Prescribed medication on admission was iden-
tified from the nursing and medical records.
Medication prescribed during the admission was
taken from the drug chart, and discharge medica-
tion from the discharge prescription. A cost was
attributed to each medication using the British
National Formulary September 1999, current dur-
ing the course of the study. The British National
Formulary was preferred to the NHS Drug Tariff
as it was more comprehensive. For all items issued
as a unit, such as inhalers or tubes of skin products,
we assumed a single item was used per month or
during the hospital stay. For other medications,
we calculated the actual cost of the drugs issued.
During the patients’ stay in hospital this included
antibiotics and analgesics, but not intravenous
fluids. A projected 28-day cost for admission and
discharge drugs was calculated, on the assump-
tion that these would be continued long-term.
Antibiotics and analgesics were excluded from the
admission and discharge calculations, as they were
expected to be used in a short course or intermit-
tently. They were retained for analysis of costs dur-
ing the hospital stay.
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Investigations during hospital stay

All investigations performed during the admis-
sion were identified. For blood tests, multi-channel
investigations (eg, full blood count) counted as one
investigation. Investigations were analysed by vol-
ume and cost within four categories: chemical
pathology, haematology, radiology and other. All
investigations, apart from radiology, were analysed
at the DGH laboratory. At the time of the study,
CHs were charged a fixed annual fee from the DGH
for these tests, irrespective of the actual number
ordered. For this study, we assumed the cost to the
NHS of an individual test was the same for all
investigations irrespective of its setting. For radi-
ology, each hospital provided their own costs for in-
house tests: for tests such as computed tomographic
(CT) scanning in CH patients (which will have been
performed in the DGH), the DGH cost was used.

Statistical analysis

Sex and diagnosis on admission were compared
using a Pearson x? test. Age, duration of hospital
stay, number and cost of drugs were not normally
distributed, so were compared using Wilcoxon rank-
sum tests. Regression models were constructed with
age, sex and hospital setting as possible explanatory
variables. The difference in number and cost of
drugs between admission and discharge was nor-
mally distributed, so comparison was by means and
t-tests. All analyses were performed in STATA,
version 8 (StataCorp, 2001).
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Results

The cohorts are described in the Methods section
and Table 1.

Medication

Use of medication during the hospital stay is
shown in Table 2. The median total number and
cost of drugs prescribed was significantly higher in
the DGH. However, use of antibiotics and analgesics
was not higher in the DGH. In multi-variable
regressions including sex, gender and hospital set-
ting, hospital setting was the only variable signifi-
cantly associated with the total cost of medication
(P = 0.009).

Drug use on admission to and discharge from
hospital is summarized in Table 3. Patients admit-
ted to the DGH were taking a larger number of
separate drugs than those admitted to the CH,
though the difference in projected 28-day cost was

Table 2 Use of medication during the hospital admis-
sion in the two cohorts

During DGH median CH median  P-value

hospital stay (IQR) (1Q)

Total number of 11 (8-17) 8 (6-11) <0.001

drugs per patient

Antibiotics 1(0-2) 1(0-2) 0.19

Analgesics 1(0-2) 1(0-2) 0.59

Other 9 (6-13) 6 (4-8) <0.001

Total cost of 34.6 15.8 <0.001

drugs per (12.70-90.30) (5.80-45.60)

patient (£)

Antibiotics 0.21 (0-16.60) 0.14 (0-3.20) 0.09

Analgesics 0.1 (0-0.60) 0.1 (0-0.80) 0.58

Other 26.9 11.6 <0.001
(11.40-54.40) (4.00-35.30)

of borderline significance. On discharge, the DGH
patients were again taking a higher number of sep-
arate drugs, but at a considerably higher projected
28-day cost. In multi-variable regressions including
sex, gender and hospital setting, hospital setting was
the only variable significantly associated with the
difference in total cost of medication (P < 0.001).

In the DGH cohort, 34 (20%) of patients were
discharged with fewer drugs than they were taking
on admission, compared with 68 (33%) of patients
in the CH cohort. In contrast, 98 (58 %) of patients
in the DGH cohort were discharged with increased
medication compared with 69 (34%) from the CH
cohort.

Although the distribution of the above variables
required the use of medians and non-parametric
tests for statistical analysis, mean costs can be use-
ful when calculating total costs. These were as fol-
lows: drugs per patient during hospital stay, DGH
£102.74 (standard deviation (SD) £294.69), CH
£41.86 (£82.61): prescribed items per patient on
admission, DGH £24.38 (£23.30), CH £20.56
(£23.24): prescribed items per patient on dis-
charge, DGH £33.89 (£30.57), CH £19.20 (£21.34).

Investigations

The number and cost of all investigations was
significantly higher in the DGH than the CH (Table
4).In multi-variable regressions including sex, gen-
der and hospital setting, hospital setting was the
only variable significantly associated with either the
number or the cost of investigations (P < 0.001 in
both regressions).

Although the distribution of the above variables
mandated the use of median and non-parametric
tests, the mean values for the total cost (SD) of
investigations during hospital stay per patient is
DGH £323.94 (£245.73), CH £65.94 (£74.27).

Table 3 Number and projected 28-day costs for drugs on admission and discharge

DGH CH P-value
Median (IQR) number of prescribed items on admission per patient 4 (3-6) 3 (2-6) 0.038
Median (IQR) cost of prescribed items on admission per patient (£)  22.7 (7.80-40.10) 17.8 (3.70-37.40)  0.085
Median (IQR) number of items prescribed on discharge per patient 5(3-7) 4 (2-6) <0.001
Median (IQR) cost of items prescribed on discharge per patient (£) 30.5 (11.40-53.30) 16.9 (4.30-30.90) <0.001
Mean (SD) change in number of drugs per patient 0.55 (2.8) —-0.12 (2.33) 0.012
Mean (SD) change in cost of drugs per patient (£) 9.5 (29.60) 21.4 (22.80) <0.001

Note: Analgesics and antibiotics excluded from all analyses.
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Discussion

Main findings

In two cohorts of emergency admissions of the
elderly, recruited simultaneously to either a CH or
a DGH, there was a higher level of intervention in
the DGH, both for investigations and for prescribed
medication. Fewer drugs were used in the CH, and
the drugs chosen were less expensive. Furthermore,
alterations in the patients’ regular medication were
much greater in patients who had been admitted to
the DGH.

Limitations of the study

This was not a randomized-controlled trial,
which would have been the ideal method of study.
However, such a study design would have been
unethical. Nonetheless, the two cohorts were broadly
similar (reflecting the strict eligibility criteria). The
CH patients were older, but were taking fewer drugs
on admission. Despite these small differences on
admission, both cohorts had the same outcomes, as
measured by death, readmission, and place of resi-
dence after admission and quality of life. Our cost
calculations ignored the actual procurement pol-
icies in place: this was deliberate, as if expansion of
intermediate care takes place, it would lead to real
changes in costs, and would probably provoke a
change in inter-hospital financial arrangements.

Why should such a striking difference in use
of drugs and investigations have occurred? We
consider it unlikely that it reflects differences in
the diagnostic categories (as we suspect these are
artefactual), though it is possible that the higher
proportion of patients in the DGH labelled with

respiratory or cardiac conditions could have
impacted on costs. The first likely reason is avail-
ability. In the CHs, there is a smaller range of drugs
routinely available, with the range restricted to
commonly used drugs. These are generally cheaper.
This may partly explain the higher cost of drugs
during admission, but is unlikely to explain the
higher number of drugs prescribed in the DGH,
eleven compared to eight in the CHs. We did not
measure any discounting that the hospitals may
have obtained for bulk purchases of drugs, so it is
possible that the cost difference between the
DGH and the CHs would be reduced by a greater
purchasing power in the DGH. This would not
apply to discharge drugs, as they will be prescribed
by the GP, and dispensed by a local pharmacy.
Furthermore, some complex investigations such as
CT scanning require transporting the patient to
the DGH. This issue may raise the threshold for
ordering such an investigation.

A second possible explanation is the different
make-up of the medical teams. In the CHs, medical
care is given by the patient’s own GP, or by a doc-
tor from the same general practice. This doctor’s
priority may simply be to treat the patient’s recent
illness, with little thought given to searching for, let
alone treating, co-morbidity. This could explain the
small number of investigations, and small number
of changes to regular medication. In the DGH, how-
ever, there is constant pressure on medical wards
to free up bed space. There is an onus on staff, such
as junior hospital doctors, to make use of resources
to effect an early discharge. Despite this, length of
stay in hospital was only related to age, with the
hospital setting insignificant. It is also likely that the
medical care in the DGH is more protocol-based.

Table 4 Use of investigations during the hospital admission in the two cohorts

During hospital stay DGH (n = 170) CH (n = 205) P-value
Median (IQR) Median (IQR)
Number of investigations per patient 25 (17-41.25) 5(1-9.5) <0.001
Chemical pathology 14 (10-25) 2 (0-5) <0.001
Haematology 5 (3-10) 1(0-2) <0.001
Radiology 1(1-2) 0 (0-1) <0.001
Other 3(1.75-5) 1(0-2) <0.001
Cost of investigations per patient (£) 260 (176.8-409.88) 40 (9-110) <0.001
Chemical pathology 57.4 (41-102.5) 8 (0-20) <0.001
Haematology 16.5 (9.9-33) 3(0-7) <0.001
Radiology 12 (12-81) 0 (0-15) <0.001
Other 104.02 (92-195.72) 1.563 (0-92) <0.001
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This could have increased the use of investigations
in particular. Furthermore, junior hospital doctors
may practise a more defensive style of medicine than
the experienced GP, and thus order more tests to
ensure treatable illness is not missed.

Conclusions

The overall cost differences are relatively small
when compared with the capital and staffing costs
of the two hospital settings. Nonetheless, given
that both cohorts had similar outcomes, some of
the additional investigations and changes to regu-
lar medication are questionable. On average,
changes in regular medication increased the recur-
ring monthly cost of the patient’s medication by
over £10, let alone the possibility of confusing eld-
erly patients (and their doctor’s practices) with all
the changes. However, a positive message can be
read into our results: that care of selected elderly
admissions in CHs provides a good alternative to
DGH care. With the clinical outcomes being simi-
lar (albeit in this selected group of patients) and
the lengths of stay being similar, policy can be
driven by considerations of cost, and by the con-
venience to patients and their relatives of admis-
sion closer to their homes. Our results therefore
support recent UK policy initiatives to increase
CH use (Department of Health, 2006). Medical
care in them will generally be provided by GPs
(which has benefits of continuity of care over and
above the fiscal benefits seen in this study).
However, medical staffing does not necessarily
have to be provided by primary care. This flexibil-
ity can again be seen positively: if GPs wish to
offer hospital care, they may have more opportu-
nities for doing so. Equally, if they prefer not to do
so, they are increasingly able to opt out.
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