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ABSTRACT

Introduction: Providing local consultant-delivered hospital services in remote and island communities in the United Kingdom is
increasingly problematic due to difficulties with recruitment and retention of staff, statutory restrictions to hours worked by health
professionals and the expectation each clinician must manage an externally defined volume of cases to maintain clinical standards.
This article describes a before-and-after evaluation of a novel method of providing consultant support for acute internal medicine
to an island grouping off the Scottish coast. Under the scheme, local GPs provided acute medical care of inpatients. A consultant
general physician was appointed in a district general hospital on the mainland, approximately 100 miles from the island group, to
provide a lead clinician role for inpatient services at the island hospital, visiting the island on a twice-monthly basis, undertaking
educational sessions and developing local guidelines and care pathways for the management of individual medical conditions. In
addition, two junior doctors were appointed to the island hospital to support inpatient care.

Methods: A prospective recording system for case mix was established with agreed evidence-based protocols, developed as
integrated care pathways (ICP), for indicator conditions. General case mix was determined during two 6-month periods, June-
November 2001 and June-November 2002, before and after implementation of the new arrangements. Performance against an ICP

for management of suspected cardiac chest pain was evaluated in detail, examining the process of management, clinical outcome
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and economics. Data from the clinical literature were used to estimate the potential health gains from observed changes in clinical
practice.

Results: Total admissions rose by 25% in the second time period, with particular increases noted for cardiovascular,
cerebrovascular disease, and cancer. Total air ambulance transfers between the islands and the mainland within these time periods
increased by 31%, from 88 to 115 transfers. Recording specific details from the history and frequency of appropriate blood
investigations increased and initial steps in management changed considerably after introduction of the ICP. The number of
transfers to the mainland teaching hospital increased from 3/37 (8%) in 2001 to 15/56 (27%) in 2002. Based on an estimated
100 patients per year, of whom 15 would receive thrombolysis, total additional patient costs would be £64 000. The annual cost of
the additional resource input into the medical service was £148 000. Approximately 16 adverse events would be avoided at a
combined cost of £212 000 (£148 000 direct costs of intervention + £64 000 additional treatment costs) or £13 250 per event
avoided. This is a conservative estimate of benefit as all the direct costs of the intervention have been included.

Conclusions: This study shows that appropriate standards of care can be delivered in the setting described. Costs of care
increased, but the level of service provided increased concomitantly, and the health benefits were achieved at costs that compare
favourably with other interventions recommended by health technology assessment groups. An estimate of notional costs involved
in alternative models for the delivery of hospital medical services in a remote area suggests that costs would be similar for a three-
consultant service, the present model, and a triage and transfer system. In the future, the models chosen by remote and island
communities and healthcare providers are therefore likely to be determined by viability, sustainability and public acceptability

rather than cost. Our study indicates that consultant supported intermediate care is a viable model.

Key words: integrated care pathways, island hospital, rural hospital, Scotland, thrombolysis.

archipeligos. Historically these have been relatively closed

Introduction

communities, although significant numbers of in-comers

Historically, inpatient medical care in most small island have arrived in recent years, and the islands contain

communities around the United Kingdom has been delivered proportionately more elderly people than the national

by internal medicine specialists (consultants), who often
work single-handed with prolonged on-call commitments.
This pattern of working is becoming unsustainable due to
recruitment and retention difficulties, statutory restrictions to
hours worked by health professionals, and the expectation
that each clinician must manage an externally defined
volume of cases to maintain clinical standards'. Health
services in small island communities tend to focus on
primary care delivery, because population numbers may be
insufficient for high order services to be provided.
However, there is a need to provide an acute care service
against a background of remoteness and inaccessibility’,
which has been discussed in more detail by Puni®. Scotland

has many large and small islands, some grouped in

average. Seasonal tourism influxes also result in large
fluctuations in population. This article describes an
evaluation of a novel method of providing consultant support
for acute internal medicine to one of these island groupings
off the Scottish coast.

This archipeligo sustains a population of 19 245, of whom
49% are male and 17% are aged 65 years or older. The
majority of the population (85%) lives on the largest island.
In addition, there are approximately 70 smaller islands,
17 populated, and some with resident primary care services
provided by a GP or nurse. Unlike other island communities,
this one has never had a resident medical consultant. Until

2001, acute inpatient medicine was provided from a medical
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unit of 20 beds, located in the main town, with cover
provided by 14 GPs, each of whom had both hospital and
general practice commitments. They were responsible on a
rotating basis for the inpatient medical care of patients,
including admission, assessment, management and
discharge. There were no junior hospital doctors. Patients
requiring more specialised medical care were transferred by
air ambulance, or by road and sea to a teaching hospital on

the mainland.

In 2000, options were considered to enhance medical
consultant provision to the island hospital. One option was to
appoint a resident consultant in the islands. However it was
recognised that it would be difficult to recruit to an island-
based consultant post, and that to provide for reasonable
working hours and on-call commitments, more than one

specialist would be required.

An alternative scheme was therefore proposed, in which a
consultant would be appointed, based in a district general
hospital on the mainland, approximately 100 miles from the
island group. The consultant would provide a lead clinician
role for inpatient services at the island hospital, and would
visit on a twice-monthly basis, undertaking educational
sessions and developing local guidelines and care pathways
for the management of individual medical conditions.
Consultants from other medical sub-specialities would also
make intermittent educational visits (six per year). Inpatient
care would continue to be provided in the islands by a lesser
number of GPs, re-organised into teams. In addition, new
junior medical posts (senior house officer grade) would be

created to jointly support the care of medical patients.

The new system was implemented in late 2001. It was
anticipated that it might provide a model applicable to other
remote communities. It was expected that it would influence
case mix and clinical outcomes, clinical skills and the
confidence of existing medical staff, and would have
economic implications. For example, patients previously
transferred off the island could potentially be managed
locally. Alternatively, an increased awareness of therapeutic

options available in a large district general or teaching

hospital setting might encourage more frequent transfer of
patients. The confidence of existing staff might be enhanced
by additional educational input. It was thought that the cost
implications could be significant, particularly with the use of
different treatment regimens and alteration of criteria for
transfer. This article reports the clinical and economic
impact of the new arrangements - with specific reference to
patients presenting with suspected cardiac chest pain - and

discusses issues involved in implementing the system.
Methods

A retrospective analysis of case mix during the previous
3 years (1998-2000) was undertaken. Data on primary
diagnosis were collected manually from the medical
admissions book and supplemented by data extraction from
nursing administration software. A strategy was developed
for examining and enhancing management of indicator
conditions, chosen based on their frequency and clinical
importance. A prospective recording system for case mix
was established with agreed integrated care pathways (ICP)
for indicator conditions, based on evidence-based protocols.
Performance against the first of these ICP, for management
of suspected cardiac chest pain, was evaluated in detail,
examining both the process of management and clinical
outcome. Clinical outcomes, including transfer to the
mainland teaching hospital for further management, were
determined by the review of case notes. Admission
electrocardiograms (ECG) were retrospectively examined by
two independent physicians to determine potential eligibility
for administration of thrombolysis on the basis of the ECG
features. In cases of discordance between the assessments of
the two physicians, a consultant cardiologist mediated. The
economic consequences of the ICP were explored. In
addition, the general case mix of the medical unit was
determined from hospital-coded returns during the periods
June-November 2001 and June-November 2002, that is

before and after implementation of the new arrangements.

Health providers’ costs were calculated, including: the
additional resource input into the medical service; costs

associated with length of stay in hospital; drugs administered
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and tests; and transfers to, and treatment in, the mainland
teaching hospital. Costs of drugs were provided by the
hospital pharmacy department and supplemented from the
British National Formulary. The examinations and tests
considered were: chest X-rays, liver function tests, lipids
(cholesterol, and HDL), troponin, creatinine, glucose, full

blood count and urea and electrolytes.

Data from the clinical literature were used to estimate the
potential health gains from changing clinical practice’'’,
based on key process indicators recorded before and after

implementation of the new arrangements.

Anonymised data were entered into Microsoft Excel for
analysis and reporting. Formal management approval was
given for data collection, which followed procedures
recommended by the Confidentiality and Security Advisory
Group for Scotland.

Results

Medical admissions 1998-2000

Between 1998 and 2000, the annual number of admissions
ranged from 514 to 576, bed days from 4920 to 5642, and
the median length of hospital stay was between 3 and 4 days.
Common documented reasons for admission included
cardiovascular disease, including unspecified chest pain,
respiratory disease, stroke, alcohol intoxication and self-
poisoning. However, there were considerable year-on-year
fluctuations in case mix, and individual high demand
patients led to marked skewing of length of stay data. From
this information, suspected acute cardiac chest pain was
selected as the subject of the first ICP, as the condition was

common, consistent between years and clinically important.
General Case Mix — 2001-2002

Episodes of care and length of stay for all admissions and a
selection of the common diagnostic categories for the
periods June-November 2001 and 2002 are shown (Table 1).

There was a 25% rise in total admissions between the time

periods, with particular increases in cardiovascular and
cerebrovascular disease, and cancer. Air ambulance transfers
between the islands and the mainland within these time

periods also increased by 31%, from 88 to 115 transfers.

Implementation of the ICP

The discharge diagnosis is shown for those patients
considered eligible for the ICP on the basis of the presenting
complaint, as recorded in the medical notes (Table 2). A
considerably greater proportion of patients in 2002 had
myocardial infarction or angina as the recorded discharge
diagnosis, compared with 2001, where a greater proportion
were classified as non-specific chest pain. The reasons for
this are uncertain, but the most likely explanation is
diagnostic transfer, that is the use of different terminology as
the practitioners became more confident of making a

diagnosis of cardiac chest pain.

The recording of key process indicators for patients
considered eligible for the ICP in 2001 and 2002 is shown
(Table 3). The recording of specific details from the history
and frequency of appropriate blood investigations increased,
and initial steps in management changed considerably after
introduction of the ICP.

In 2001, one patient was considered eligible according to the
later expert analysis of the ECG and that patient was given
thrombolysis. A second patient received thrombolysis,
although expert analysis of the ECG considered that patient
ineligible. In 2002, six patients were considered eligible
according to the expert ECG analysis. Of these, three were
given thrombolysis, two were considered but had specific
contraindications, while the sixth had no apparent
contraindications and was discharged with a diagnosis of left
ventricular failure and angina, but not myocardial infarction.
A further three patients were given thrombolysis, although
later expert analysis of the ECG considered these patients
ineligible.
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Table 1: Adult hospital medical admissions: 2001 and 2002

Category (derived from ICD 10 code) June-Nov June-Nov
2001 2002

All medical admissions

Number of episodes 369 461
Number of hospital days 3022 3442
Median length of stay (IQR) (days) 3(1,8) 3(1,9)

Cardiovascular (excluding unspecified chest pain)

Number of episodes 57 90
Number of hospital days 400 593
Median length of stay (IQR) (days) 3(1,9) 4(1,8)

Chest pain (unspecified)

Number of episodes 17 16
Respiratory
Number of episodes 41 50
Number of hospital days 650 419
Median length of stay (IQR) (days) 6(3,18) 5(2,11)
CVA/TIA
Number of episodes 25 39
Number of hospital days 431 643
Median length of stay (IQR) (days) 6(2,22) 9 (4,24)
Other CNS
Number of episodes 27 24
Number of hospital days 220 320
Median stay (IQR) (days) 1(0,5.5) 2(1,9)

Number of episodes for other diseases

Drug overdose (excluding alcohol) 21 14
Diabetes mellitus 13 11
Mental Health (including alcohol) 24 20
Syncope and collapse 11 18
Cancer 52 78
Gastrointestinal 10 27
Pulmonary embolism 4 3

Genitourinary 13 9

CNS, Central nervous system; CVA, central nervous system; IQR, interquartile range; TIA, transient ischaemic attack.
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The number of transfers to the mainland teaching hospital
increased from 3/37 (8%) in 2001 to 15/56 (27%) in 2002. In
2001, seven patients fulfilled criteria for possible transfer
with a view to coronary angiography and percutaneous
coronary intervention (PCI). Of these, two (29%) were
transferred. All those transferred in 2001 underwent
coronary angiography. In 2002, 19 patients fulfilled criteria
for possible transfer, based on Troponin results and
thrombolysis in myocardial infarction (TIMI) risk scores'’.
Of these, 7 (37%) were transferred. A further 8 were
transferred for reasons other than those dictated by the ICP.
Of 15 patients transferred in 2002, one was transferred for
cardiac pacing and nine for coronary angiography, while for
the remainder the specific reason for transfer was not clear
from the island hospital records. While application of the
ICP accounts for some of the additional transfers, other
transfers may reflect a difference in case mix, or a generally

lowered threshold for transfer.

Economics

The additional resource input consisted of a 0.5 whole time
equivalent consultant physician and 2.0 whole time
equivalent senior house officers at a total annual cost of
£137 000. An additional annual £11315 was incurred for

travel and accommodation for consultant visits.

Costs associated with resource use are summarised (Table
4). In the non-thrombolysis arm of the pathway, there was a
significant increase in average length of stay but no cost was
attributed to this because the hospital occupancy (69%)
allowed the increased bed days to be accommodated without
additional resources. The increase in drug cost was largely
attributable to a greater use of pathway-recommended
treatments; heparin accounted for 62%, statins for 9%, and
clopidogrel for 20% of the increase. Use of ACE inhibitors
and B-blockers also increased but the cost implications were
much smaller. Increased use of chest X-rays accounted for

approximately 75% of the cost difference for tests. The

largest differences in cost arose from increased transfers to
the mainland teaching hospital. Although absolute numbers
were small, the unit costs for air ambulance transfers and for
treatment in the teaching hospital were high. In the
thrombolysis group, differences in resource use were mostly
non-significant because of the very small sample size. The
exception was the cost of tests. The same pattern of
increased resource use was observed, except for a (non-
significant) reduction in average length of stay. The large
increase in drug costs was mainly due to the substitution of a

more expensive thrombolytic agent.

Costs per patient treated were used to estimate the annual
impact of the pathway. For an estimated 100 patients per
year (85 non-thrombolysis; 15 thrombolysis), the additional
cost would be £64 000, of which over 80% is accounted for
by air ambulance transfers and treatment in the mainland
teaching hospital. Tables 5 and 6 summarise evidence from
the literature presented as the number of patients that need to
be treated (NNT) with each intervention to achieve the
health outcome indicated. Note that no figure is shown for

-blockers. Although this intervention benefits patients, no
suitable data could be found for NNT that related to these
specific patient groups. As a result, no benefit was included.
A consistent approach was adopted to apply assumptions
that will produce conservative estimates of benefit. From the
increase in intervention rates shown in Table 3, estimates
were made of the number of adverse events avoided on an
annual basis, based on 100 patients per year (85 non-
thrombolysis; 15 thrombolysis). Approximately 16 adverse
events would be avoided at a combined cost of £212 000
(£148 000 direct costs of intervention plus £64 000
additional treatment costs) or £13 250 per event avoided.
This is a conservative estimate of benefit because all the
direct costs of the intervention have been included, even
though the investment in medical services would benefit
other groups of patients as well.
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Table 2: Discharge diagnosis for patients considered eligible for management according to the ICP

Discharge diagnosis 2001 2002
n (%) n (%)
Myocardial infarction 7(19) 23 (41)
Angina/ ischaemic heart disease 5(14) 22 (39)
Non-specific chest pain 15 (41) 6(11)
Arrhythmia 5(14) 1(2)
Left ventricular failure 0 1
Syncope 1 0
Dyspepsia 1 0
Viral pericarditis 1 1
Pulmonary embolism 2 0
Chest infection 0 1
Sensitivity to GTN 0 1
Total 37 (100) 56 (100)

Table 3: Recording of key process indicators for patients eligible for management according to the ICP

Process indicator 2001 2002
n (%) n (%)
Initial aspirin 300mg (either before or after admission) 10 (27) 51 91)
Oxygen 20 (54) 52 (93)
Pulse oximeter 13 (35) 52 (93)
Weight 7 (19) 15(27)
Smoking status 19 (51) 53 (95)
Alcohol status 7(19) 51 (91)
Blood tests
Venous glucose 7 (19) 40 (71)
U&E 31(84) 54 (96)
Cholesterol 6 (16) 41 (73)
Troponin T 36 (97) 54 (96)
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Transferred 3(8) 15 (27)
Prescriptions

Aspirin 75 mg 24 (65) 30 (54)
Beta-blocker 10 (27) 40 (71)
Statin/ other cholesterol lowering drug 12 (32) 47 (84)
Ace-inhibitor 11 (30) 42.(75)
TIMI risk score reported 3(8) 34 (61)
Total 37 (100) 56 (100)

TIMI, Thrombolysis in myocardial infarction; U&E, urea and electrolytes.

Table 4: Resource use and associated costs for patients presenting with chest pain before and after implementation of the

integrated care pathways

Resource Before ICP After ICP Cost difference per
patient
Non thrombolysis n =235 n =48
Average length of stay (days) 3.34 5.37
Average drug cost per patient £5.43 £41.88 £ 36.45
Average tests cost per patient £29.59 £73.24 £ 43.65
Transfers to mainland £100.71 £293.75 £193.04
Treatment on mainland £130.29 £380.00 £249.71
Total £520.11
Thrombolysis n=2 n=38
Average length of stay (days) 8.0 5.75
Average drug cost per patient £103.94 £379.95 £276.01
Average tests cost per patient £21.37 £76.35 £ 5498
Transfers to mainland £0 £440.63 £440.63
Treatment on mainland £0 £570.00 £570.00
Total £1337.62

ICP, Integrated care pathways.

© DJ Godden, A Ludbrook, L Mclntyre, JG Perez, R Harvey, 2004. A licence to publish this material has been given to Deakin University

http://rrh.deakin.edu.au/




The Irternational Electronic Journal of Rural and Rermote Health Research, Education Practice and Palicy

Table 5: Key indicators of benefit: numbers needed to treat to avoid adverse events — non-thrombolysis

Intervention Outcome indicator NNT

Aspirin Avoidance of one non-fatal MI or one non-fatal 15
stroke or one vascular death (1 year)

Heparin Avoidance of one death, non-fatal MI or 31

urgent revascularisation

ACE inhibitors Avoidance of one non-fatal MI or one non-fatal 7
stroke or one vascular death (4 years)
Statins Avoidance of one CHD event 12
Avoidance of one CHD death 29
Avoidance of any death 30
Beta-blockers Reduction in mortality
Early angiography Avoidance of one death, non-fatal MI or 23

rehospitalisation within 6 months

CHD, Coronary heart disease; MI, myocardial infarction.

Table 6: Key indicators of benefit: numbers needed to treat to avoid adverse events — thrombolysis

Intervention Outcome indicator NNT
Aspirin Avoidance of one non-fatal MI or one non-fatal 30
stroke or one vascular death (1 month)
ACE inhibitors Avoidance of one non-fatal MI or one non-fatal 7
stroke or one vascular death (4 years)
Statins Avoidance of one CHD event 12
Avoidance of one CHD death 29
Avoidance of any death 30
Beta-blockers Reduction in mortality

CHD, Coronary heart disease; MI, myocardial infarction.
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Discussion

This study has shown that appointing a mainland-based
consultant physician to support general practitioners
delivering inpatient hospital services on an island can
positively influence standards of patient care at reasonable

cost.

Among the pressures on health-care providers on islands are:
the relative merits of local versus distant care; diseconomies
of scale, both capital and revenue'’, clinical governance
issues where volume/quality relationships are believed to be
important and case loads are low', access considerations
associated with weather conditions® and the concept of a
critical mass to sustain an acceptable working environment
for health care professionals. Another important factor is
fluctuation in demand, which, on a background of small
patient numbers, means that specific ‘high demand’ cases
(eg renal failure), may significantly affect the configuration

and economics of healthcare delivery.

Possible models for delivery of inpatient medical care, which
may not be mutually exclusive, include: consultant-
delivered; consultant-led; visiting consultants; managed
clinical networks; primary care delivered with external
consultant support; and the development of specialised rural
practitioners who rotate through larger centres for skills
maintenance. Telemedicine may provide a support
mechanism, but whatever service configuration is used,
patient transfer issues will always be an important and
expensive element of island health services. For
professionals working on islands, training and re-
accreditation issues may be problematic and where caseload

513

is low, ‘clinical fire drills are important to maintain

competence and confidence.

An Acute Services Review, carried out in 1997 by
Scotland’s Chief Medical Officer, observed that ‘the status
quo in rural hospitals is often not sustainable’, and
recommended that ‘clinicians providing local care in remote

areas must see themselves as part of a wider emergency care

network underpinned by agreed protocols and clinical
guidelines’'. The new arrangements for hospital medical care
in this island group must be judged against that policy
background.

A number of important lessons from this project could be
applied to intermediate or secondary care in other remote
and rural settings in Scotland and elsewhere. There were
positive impacts on recruitment and on clinical care. It was
possible to recruit a high calibre consultant, and to retain a
group of competent general practitioners to operate the new
arrangements. The findings on general case mix must be
interpreted with caution, because considerable year-on-year
fluctuation occurs, and within individual diagnostic
categories, small numbers may be subject to significant
skewing. However, the level of care delivered to patients
with suspected cardiac pain has become more appropriate
and this should be associated with improved prognosis.
These data are based on recorded resource use as per patient
notes. It is possible, therefore, that some of the changes
identified could reflect changes in recording practice, but
this cannot be verified. Interestingly, the total number of
admissions to the hospital, and in particular the number of
cardiac cases, increased after implementation of the new
arrangements. This may reflect random fluctuation, it is
speculated that referral patterns may have changed among
the general practitioners themselves, recognising the

enhanced level of care now offered in the hospital.

Costs of care rose, but the level of service provided rose
concomitantly, and the health benefits were achieved at
reasonable cost. Within the time frame of the study, long-
term outcomes for these patients were not available and we
therefore estimated benefit according to likely adverse
events avoided. The adverse events reported in the literature
form a combined indicator including coronary events,
strokes and mortality and it is not possible, therefore, to
report the results in terms of quality adjusted life years
(QALYs) directly. However, the cost per avoided adverse
event compares favourably with other interventions

recommended by health technology assessment groups. For

© DJ Godden, A Ludbrook, L Mclntyre, JG Perez, R Harvey, 2004. A licence to publish this material has been given to Deakin University

http://rrh.deakin.edu.au/

10



The Irternational Electronic Journal of Rural and Rermote Health Research, Education Practice and Palicy

example, for a new technology or treatment it has been
estimated that the National Institute for Clinical Excellence
(NICE) applies a threshold value in the region of £30 000 -
£40 000 per QALY'. Placing the investment in medical
services in this island group at the threshold would imply a
QALY value of less than 0.5 per adverse event avoided. In
other words, if it is assumed that the 16 adverse events
avoided will provide at least 8 QALYSs, then the investment
would pass the NICE cost-effectiveness threshold.
Furthermore, the impact of the fixed costs will reduce as

enhanced care is offered for a wider range of conditions.

An estimate of notional costs involved in alternative models
suggests that costs would be similar for a three consultant
service, the present model, and a triage and transfer system
without consultant input, in which many more patients
would be transferred to the mainland teaching hospital. In
the future, the models chosen by island communities and
health care providers are therefore likely to be determined by
viability, sustainability and public acceptability rather than
cost, and our study suggests that the model reported is

viable.

However, explicit agreement on the level of service provided
is a central issue. In the island setting, acute management of
medical emergencies may be required at times when transfer
off the island is impossible, although the human and
technical resources to deliver this is less than in a larger
hospital. It is therefore essential that all involved in the
provision of remote hospital care work to a common set of
goals and standards. This requires appropriate training and
support, together with suitable recognition and remuneration.
The consultant(s) providing input to the service require
appropriate recognition for their role in a service that will be
regarded as unconventional by many colleagues in larger
hospitals. Care must also be taken that the consultant’s
commitments and role in the ‘parent’ district general hospital
(DGH) or teaching hospital are appropriate and recognised

as equivalent to other consultant colleagues.

In the current model, the level of service offered is superior

to that of a community hospital, as defined in the Draft

Clinical Standards for Community Hospitals produced by the
Clinical Standards Board for Scotland (2002)". However,
the depth and range of support services is obviously less than
a DGH. A key function for the consultant is to develop care
pathways and protocols, derived from evidence-based
practice, that are deliverable in the remote hospital setting.
The critical role of the nursing and allied health professional
staff must be recognised, particularly as they are often the
main source of continuity for patient management. National
and local management must recognise the changing roles of
those involved. During the implementation of a service such
as that provided in these islands, a forum must be provided
for experiences and concerns to be shared. Some of the
management issues would differ in a setting where a
previously consultant-delivered service may be converted to
this model. However, the findings of this evaluation suggest
that this is a viable model for remote hospital intermediate

care.
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