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CARDIAC REHABILITATION

Is provision and funding of cardiac
rehabilitation services sufficient for the
achievement of the National Service
Framework goals”
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mated to be £1.73 billion in 1999, with total annual costs
including productivity and informal care of £7.06 billion.!

Cardiac rehabilitation aims to facilitate recovery after a car-
diac event and to enable patients to achieve and maintain bet-
ter health.? A recent Cochrane systematic review concluded
that cardiac rehabilitation is effective in reducing cardiac
deaths, cardiovascular morbidity and primary risk factors.’
Exercise-based cardiac rehabilitation and a comprehensive car-
diac rehabilitation intervention were found to reduce total car-
diac mortality by 31% (odds ratio [OR] 0.69; 95% confidence
intervals [CI] 0.51 to 0.94) and 26% (OR 0.74; 95% Cl 0.57 to
0.96), respectively. There is limited evidence on the cost-effec-
tiveness of cardiac rehabilitation, however. The only formal
cost-effectiveness study of comprehensive cardiac rehabilita-
tion after myocardial infarction we have been able to identify
was conducted in the US. It suggested a cost of $6,800 per
quality-adjusted life year (QALY) gained and $21,800 per life
year gained (1991 prices),** equivalent to £6,900 per QALY and
£15,700 per life year gained (1994/95 prices).® These estimates
are within the bounds of other interventions considered cost-
effective.’

In recognition of this, the National Service Framework for
Coronary Heart Disease (NSF for CHD) in England states that
every hospital should ensure that more than 85% of people
discharged from hospital with a primary diagnosis of acute

myocardial infarction or after coronary revascularisation ar ros
offered cardiac rehabilitation and that, when high quality ser@ (\
vel

are available to these patients, those with angina and heart

ure should be included.” However, surveys have sugg that
uptake of out-patient cardiac rehabilitation is |
patients who stand to benefit do not currently r
rehabilitation.” Moreover, there is a consi arlatlo
funding for cardiac rehabilitation across th Qw ry,
programmes not having a deS|gnated 1011 sult
ed in calls for higher and more c nt fun rde
provide cardiac rehabilitation to I| ole pa et
NSF for CHD targets."

In order to quantify the sh a|| |ac rek t ion
service availability and uptake, relia ates “o pro-
vision, current costs and costs associ d wi sed pro-
vision are required. We used hospital dis %anstlcs and
surveys of cardiac rehabilitation centre% amine the cost
implications of increasing provision tQ{ opulation need.

Methods

Population need

Data from the Hospital Episode Statistics database (HES)
(Source: Department of Health) identified all patients in
England, discharged alive from hospital between 1st April 1999
and 31st March 2000 with a primary diagnosis of ischaemic
heart disease (ICD10 codes 120-25) in the subcategories: acute
myocardial infarction (ICD10 code 121); heart failure (ICD10
code 150); unstable angina (ICD10 code 120.0); coronary artery
bypass graft (OPCS4 codes K40-K46); and percutaneous trans-
luminal coronary angioplasty (OPCS4 codes K49-K50).
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Alternative definitions of need were then conceptualised by
applying the following four criteria of eligibility for cardiac
rehabilitation: all patients with ischaemic heart disease (IHD) or
revascularisation; only patients with acute myocardial infarc-
tion, unstable angina or revascularisation; patients less than 75
years of age with ischaemic heart disease or revascularisation;
and patients less than 75 years of age with acute myocardial
infarction, unstable angina or revascularisation.

Cardiac rehabilitation uptake
Existing data from the British Association for Cardiac
Rehabilitation (BACR) annual survey of UK cardiac rehabilita-
tion services conducted in 2000%' provided limited information
on the staff type (but not grade or the number of staff) and the
number of hours worked. A supplementary questionnaire was
sent to respondents of the BACR survey to address specific
issues of uptake by under-represented groups (e.g. women,
elderly people and black and ethnic groups) and the duration
and the number and length of sessions for each of the major
a?t rehabilitation (i.e. exercise, health educa-

component p

tion and@ gical interventions). Relevant data for this
study e tw rces r d to numbers of patients
ref |ng pleti @ patient cardiac rehabilita-
tlo ta t| eek

number and length of ses-
rse. Data were entered into a
and analysed using STATA (Version

ice provision in England, in terms of the
tients referred, joining and completing car-

umb
Many(ﬁ reh %n was estimated by aggregating the numbers
iv

en ondlng centres. Where a centre had not respond-
ue relating to the upper inter-quartile range derived

e responding centres was imputed and added to the

gated figures of the responding centres in order to esti-
ate the upper range of service provision for England. The

|ower range of service provision was similarly estimated by
imputing, where data were missing for centres, the lower inter-
quartile range derived from the responding centres. Uptake
was estimated from the number of eligible patients (using dif-
ferent need criteria given above) and the estimated number of
patients referred, joining and completing cardiac rehabilitation.

Health service costs

Costs associated with out-patient cardiac rehabilitation were
calculated by considering staff, overheads, building capital and
equipment costs. Programmes that provided information on
staff input (n=145; 66% of the 220 programmes in England
identified by BACR) were stratified by the multi-disciplinarity of
staff input as a proxy for service quality. Seven professional cat-
egories relevant to cardiac rehabilitation (physician, nurse,
physiotherapist/ sport scientist, occupational therapist, psychol-
ogist, dietician, pharmacist) were designated as key staff. Three
service quality groups were defined: group 1 had more than
five different types of key staff; group 2 had three to five types;
and group 3 had two or fewer. Ten programmes from each
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Table 1.  Estimated level of provision in England (total number of cardiac rehabilitation programmes n=220)

Mean SD Median IQR Number of Sum of Number of Estimated total

programmes patients  non-responding number of
programmes patients*

Number of patients referred to CR 349.0 2443 279 180-450 17 40,840 103 59,380-87,190
Number of patients joining CR 208.6 141.8 177.5 112-277 114 23,781 106 35,653-53,143
Number of patients completing CR 153.1 94.8 130 88-197 98 15,010 122 25,745-39,043

Key: CR = cardiac rehabilitation; SD = standard deviation; IQR =
*Numbers estimated by imputing interquartile range for non-responding centres

interquartile range

group were chosen at random and detailed information on
weekly hours and staff grades was collected. The midpoint of
the relevant pay scales prevailing on 1st April 2001, including
employers’ on costs and the number of hours worked per
annum, were used to estimate the hourly pay rate. This was
applied to the number of hours worked per week to give the
associated staff cost.

Non-staff-related costs refer to the overheads, building cap-
ital and equipment costs associated with the running of cardiac
rehabilitation services. However, most cardiac rehabilitation ser-
vices tend to use a number of different facilities to deliver the
different components of the programme and so were not abl
to provide estimates of non-staff-related costs. Therefore, wi
applied allowances for indirect overheads (the costs of the s
port services such as human resources, finance a d{%’ates
required to carry out the services main functions) aq%& ing
capital (the costs assigned to treatment and @ eatm
space) used by Netten et al.”

A list of required equipment, based
dations from the BACR, and their
obtained from a local NHS Trust. An
ment cost of £861 (VAT include

derj usi n
annuity factor of 6% and as&@;{ sp?%e years.

we re

iva ent equ

Direct overheads, i.e. the S assoc wi ing,
heating and cleaning, were assumed, tQ be,T1% m of
staff costs, indirect overheads, buildirg_capit @uipment
costs. This was based on previous studies ut in hospi-
tal settings where the direct overheads ound to account
for 4% to 18% (midpoint 11%) of t@% 1315

Budget analysis

The total cost of cardiac rehabilitation, the cost per patient
completing rehabilitation and the cost per hour were estimat-
ed for each of the 10 programmes within each group and an
average was derived for the group. A national weighted aver-
age cost was derived using the proportion of centres falling
within each group based on the BACR data.

The annual budget attributable to cardiac rehabilitation was
estimated for England from the number of patients completing
a cardiac rehabilitation programme and the weighted total
average cost per patient completing the programme. The addi-

tional funding needed to increase coverage was explored for
different service groups and eligibility criteria.

We also looked at whether the unit cost per patient com-
pleting cardiac rehabilitation would fall if the number of

patients completing the rehabilitation programme increased.
The log-tran émjd costs and log-transformed number of
patients cof g cardlac rehabilitation were plotted and a

5|mp|e ar re n mo tted, with costs per patient

nd ual numbers of patients

e independent variable. We

‘ stl trollmg for numbers of staff

on rd|ac tatlon The regression coefficient

er o s in these log-linear regression mod-

es t C|ty of the cost per patient with respect

t th num at|ents completing the programme, that is,

perc hange in costs for a given percentage change
nu b%f patients

1 g|ves the estimated level of service provision in England.

tween 59,800 and 87,200 patients were referred, between

35 700 and 53,100 patients joined and between 25,700 and
39,000 patients completed cardiac rehabilitation.

Need and provision

Table 2 shows the number of patients eligible for cardiac reha-
bilitation. With a diagnosis of IHD (including heart failure and
angina pectoris) as an eligibility criterion, 266,833 patients
were eligible. Data from the supplementary survey imply that
22-33% were referred, with 13-20% attending. If the eligibil-
ity criterion was restricted to patients with acute myocardial
infarction, unstable angina or following revascularisation then
131,089 were eligible, with 45-67% referred and 27-41%
attending. Restricting cardiac rehabilitation to those under 75
years, and to the smaller range of discharge diagnoses resulted
in 59-87% referred and 36-53% attending.

Cardiac rehabilitation service and costs

Data from the main BACR survey suggested that the majority
of cardiac rehabilitation programmes had three to five key staff
(72.6%), 20.4% had more than five and 7% had two or fewer.
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Table 2. Number of patients eligible for cardiac rehabilitation and estimated referral, uptake and adherence**

Eligible patients* Number of Proportion of patients Proportion of patients Proportion of patients

patients referred to CR (%) joining CR (%) completing CR (%)
All patients with primary diagnosis of IHD 266,833 22-33 13-20 10-15
All patients discharged with AMI, CABG, PTCA, UA 131,089 45-67 27-41 20-30
All patients with primary diagnosis of IHD < 75 years 202,001 29-43 18-26 13-20
All patients discharged with AMI, CABG, PTCA, UA < 75 years 99,888 59-87 36-53 26-39

Key: IHD = ischaemic heart disease; AMI = acute myocardial infarction; CABG = coronary artery bypass graft; PTCA = percutaneous transluminal coronary angioplasty;
UA = unstable angina

*Source: Hospital Episode Statistics (HES) data, Department of Health

**Numbers estimated by imputing interquartile range for non-responding programmes

Table 3.  Average hours per week by staff category in 30 programmes Table 4.  Service provision, referral, uptake and completion rates for 30
cardiac rehabilitation centres in 2000 (stratified by staff mix)
Staff grades Group 1*  Group 2** Group 3t
(n=10) (n=10) (n=10) Group 2** Group 3F
Nurse grade (n=10) (n=10)

Mean Median

hroup1*
(n=10) . .
B 10 ea edian n Median
E 7.2 Hou
F 1.4 12.8 3.0 nt Q 27 4.0 21.5
G 214 16.2 93 Q\uﬂber \ \
g 1Sy &3 s eferre 282.4 %
Physiotherapist \
Nurgber

200 175

3525 255.0 170.7 150.0

Helper 2.0

1943 172.0 979 104.0

Basic 0.2 Qe :
Senior | 10.0 5.4 ’& */s f
Senior |l 1.4 2 ferra 56 51 55 67 57 69
Superintendent IIl 2.6
Superintendent IV 0.6 Nufqber
Sport scientist \ ed 126.3  104.0 158.0 150.0 89.0 92.0
port scientis
Exercise physiologist 38 \\2 - of referrals 45 36 45 59 52 62
Occupational therapist \ /&\ *Group 1: programmes with more than five key staff
Basic Q (/ **Group 2: programmes with three to five key staff
Senior % E TGroup 3: programmes with two or fewer key staff
Head
Dietician

Senior dietician had higher levels of staff input per week (75 hours) compared

to group 2 (62 hours) or group 3 (18 hours). Table 4 shows that
group 1 centres provide the most intensive service, with an

Pharmacist

Physician

Clinical psychologist
Cardiac technician
Social worker

5.0 0.3
62.6 (4.7) 18.0 (2.9)

Secretary

Total (SD) 74.7 (5.8)

*Group 1: programmes with more than five key staff
**Group 2: programmes with three to five key staff
TGroup 3: programmes with two or fewer key staff

The average number of hours worked by staff category and
grade for each centre is shown in table 3. Centres in group 1
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average duration of 29 hours per patient compared with 24
hours for group 2 and 20 hours for group 3. The average num-
ber of patients referred to, joining and completing cardiac
rehabilitation per group varied widely, with the highest num-
bers of patients being in group 2.

The average staff and total costs of cardiac rehabilitation
are shown for each group in table 5. The cost per patient com-
pleting the programme was £542 for group 1, £317 for group
2 and £186 for group 3. Staff costs accounted for 73% of total
costs for centres in groups 1 and 2 and 70% in group 3. The
weighted average costs per patient completing a cardiac reha-
bilitation programme were £354 (staff costs only) and £486
(total costs).
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Table 5.  Average cost estimates for cardiac rehabilitation

Costs (£f) Group 1* Group 2** Group 31 Weighted cost
(n=10) (n=10) (n=10) estimate
Staff costs Total costs Staff costs Total costs Staff costs  Total costs Staff costs Total costs
only only only only
Per year/centre* 53,087 72,676 42,125 57,353 12,383 17,638 42,300 57,700
(26,658-85,869) (37,183-118,299) (3,607-78,526) (5,932-105,763) (714-38,157) (1,888-50,886)

Per patient 542 738 317 429 186 344 354 486
completedjF (224-846) (314-1,118) (48-716) (79-947) (26-382) (44-944)

Per patient 20 27 14 20 14 30 15 22
completed/hour* (5-33) (7-45) (1-38) (2-49) (1-40) (1-110)

*Group 1: programmes with more than five key staff
**Group 2: programmes with three to five key staff
TGroup 3: programmes with two or fewer key staff
*Range in brackets

Table 6.  Estimated budget requirements in £ million (% of current budget) to provide cardiac r@\g@tion to all eligible patients

Eligible patientsT

All patients with primary diagnosis of IHD
All patients discharged with AMI, CABG, PTCA, UA
All patients with primary diagnosis of IHD < 75 years

Key: IHD = ischaemic heart disease; AMI = acute myocardial(infaftion; CA&@

UA = unstable angina \H
fISource: Hospital Episode Statistics (HES) data, Depa %g ealth \/
*In £ million, % increase of estimated current budg& ckets O
*Group 1: programmes with more than five ki ff \

**Group 2: programmes with three to five s ff
TGroup 3: programmes with two orf ff

/

Number of
patlents

< om @b
All patients discharged with AMI, CABG, PTCA, UA < 75 yeQ'\ 99,8 % (370)

ents* tbilitate all eligible patients
N - d

ith staff configurations of:

roup 2** Group 3t
@ 115 (630) 92 (480)
\} 9@ 56 (260) 45 (290)
87 (450) 69 (340)

43 (170) 34 (120)

L

graft; PTCA = percutaneous transluminal coronary angioplasty;

\.)

e
C%,

Estimated current budget
Given that 26,000-39,000 patients compl
itation, with a weighted average cost p ient of £486, we
estimate a cardiac rehabilitation budget i gland in 2000 of
£12.5-19.0 million. If all services we delled on the most
common configuration of staffing (group 2), approximately
4,300 more patients could be treated with the same annual
budget, but if the simpler group 3 services were to be uni-
formly provided, approximately 13,400 more patients could be
treated. This corresponds to a 13% and 40% increase in cov-
erage, respectively, compared to the current situation.

ac rehabil-

Budget increase

Table 6 shows the budget requirements to rehabilitate all poten-
tially eligible patients. If all 266,833 IHD patients were considered
eligible, an annual budget of approximately £115 million, a

630% increase, would be required to provide cardiac rehabilita-
tion with the staff configuration of group 2. This would fall to
£43 million if only those aged below 75 years with restricted
diagnoses were treated. Similarly, budget increases range from
360-1,150% and 120-480% if eligible patients were to be
treated in cardiac rehabilitation programmes with staff configu-
rations of group 1 and group 3, respectively.

Economies of scale

The simple regression between numbers of patients treated
and cost per patient showed no significant relationship.
Controlling for staffing patterns in groups 1 to 3, however,
showed a shallow inverse relationship between costs and num-
bers completing cardiac rehabilitation within each group.
Results of this model, shown in table 7, suggest that cardiac
rehabilitation centres experience economies of scale when dif-
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Table 7.  Regression model for staff costs per patient completing cardiac

rehabilitation (in costs), controlling for group

8 s.e. 95% Cl p
Constant 7.33 0.592 6.11 to 8.55 <0.000
In number of patients  -0.245 0.117  -0.488 to -0.002 0.048
Group 1 - - - -
Group 2 -0.733 0.335 -1.422 t0 -0.042  0.038
Group 3 -1.489 0.340  -2.190to0 -0.788 <0.000

R?=0.44, n=30, F=6.66, p<0.002

Key: B = regression coefficient; R* = proportion of the variation explained by
the model; F = statistics used to test joint significance of all parameters;
s.e. = standard errors

ferent levels of multi-disciplinarity of staff input are taken into
account. The regression equation shows that a 1% increase in
patients completing the programme was associated with a
0.25% fall in the staff cost per patient.

Discussion
Despite recent efforts to promote provision and uptake of car-
diac rehabilitation,®”"" this study suggests that NSF for CHD ta
gets in England are far from being met. This finding is in
cordance with previous research examining the relaflonshi
between need and supply. For example, Bethell et al. fondvthat
only 17% of all myocardial infarction, 44% of all ZABG and 6%
of all PTCA patients received cardiac rehabilit @

2000.°

We estimated the health service cost.&tien -
ing cardiac rehabilitation to be £4§o whi © cost:
account for £354 (2000/01 prices@ figur

howeyYer,
depending on the duration i‘;@ rogra nd staffi
configurations. The estimate consi wit i
studies which suggest that the costs (of cardiac ation
per treated patient are in the regiom\o OO—WSSeveral
explanations have been provided to explai ide variation
in direct costs found in these studies, su he setting, com-
ponents and type of programme.®" z(,

We also found that programmes more than five dif-
ferent key staff provided a more expensive service per patient
due to a higher staff/patient ratio and longer programme dura-
tion. Although the heterogeneity of cardiac rehabilitation ser-
vices has long been acknowledged, evidence is lacking to sug-
gest that programmes with greater multi-disciplinarity improve
patient outcomes.’

Although we had to make a number of simplifying assump-
tions to estimate current provision and associated costs as well
as the budgetary implications of extending the provision of car-
diac rehabilitation, our study demonstrates that considerable

additional resources are required to meet national targets as set
out in the NSF for CHD. To achieve NSF for CHD targets, a bud-
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the U@

get increase of up to 630% is suggested. This would allow all
patients with a discharge diagnosis of ischaemic heart disease
to be treated uniformly in programmes with a moderate service
quality (three to five key staff).

Study limitations

Our study has several limitations. Patients managed at home
and in private hospitals are not included in the HES database.
In calculating population need we assumed that each finished
consultant episode equated to one person and that the ratio of
spells to finished consultant episodes approximates to one."
We assumed also that each admission represented a need for
rehabilitation. Consequently, discharge diagnoses might repre-
sent a slight over-estimate of eligibility, as the time between
two admissions might not be sufficient for enrolment in reha-
bilitation.

We were only able to estimate the current level of service
provision indirectly. Therefore, the actual level of under-provi-
sion will depeﬁbupon the conceptualisation of need. Our
broadest eligibility/criteria assumed all patients with a primary

diagnosi schae eart disease were eligible for cardiac
reha %’x U wvisio still apparent, however,
Wi %e Iimpﬁ%i)eria Qg,

a rovide information on the num-

I 3@ mes c%
of %iegts refe % v joining and completing cardiac
habiliN . Ho@ e resulting estimates should provide

a reas le range{within which the actual figures lie as we
@ed th uartile range to take account of missing
The | %Of some programmes to provide comprehen-
attivity'data was due to the lack of automated systems to
ese data, the lack of audit facilities, or programmes
@. in the process of installing systems to collect audit data
satisfy the requirements of the NSF for CHD. Further
improvement of data collection by using modern medical
records systems and by providing appropriate training for ded-
icated staff and dialogue between all contributors to services
should improve this situation in the future.

A more appropriate approach would be to obtain informa-
tion on the number of patients referred to, joining and com-
pleting cardiac rehabilitation stratified by gender, age and dis-
charge diagnosis direct from cardiac rehabilitation centres and
relate these to data that represent need. This would include the
HES or information obtained from hospitals in the catchment
area of the rehabilitation service, by means of comprehensive
coronary heart disease registers.

We made several attempts to obtain estimates of non-staff-
related costs directly from cardiac rehabilitation programmes
involved in our study. These data, however, are not readily avail-
able from financial departments since cardiac rehabilitation ser-
vices are rarely provided in a designated facility. We did not
have the additional resources to conduct a more detailed cost-
ing study of all 30 cardiac rehabilitation programmes. Although
further refinement of these cost estimates might be helpful in
the future, given the scale of necessary investment required to

sive
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meet population need, our overall findings are unlikely to be
modified.

Our study confirms the finding that cardiac rehabilitation
programmes experience economies of scale, as reported by
Gray and colleagues,” suggesting that increasing the coverage
of cardiac rehabilitation could lead to a less than proportionate
increase in the cost per patient completing cardiac rehabilita-
tion. In our analysis, this was only apparent, when we con-
trolled for multi-disciplinarity of staff input. We did not take
account of economies of scale in our estimates of budgetary
requirements as only 16% of all programmes reported any
spare capacity. In order to meet population need, additional
new programmes will be required. These will incur an initial
minimum level of expenditure for staffing, equipment and facil-
ities, even if the annual throughput of patients is quite low."”
Moreover, cardiac rehabilitation services are currently provided
in a number of settings including the hospital, the community
and the patient’s home, but the appropriate mix of service pro-
vision is unknown.® Once again, given the scale of necessary
investment required to meet population need, our overall find-
ings are unlikely to be modified.

Implications and further research
This study attempted to specify resource implications of pro-
viding cardiac rehabilitation to match need and to meet NSF for
CHD targets. The local costs of resources will depend on cu
rent staffing, the opportunity costs of extending roles of e
ing staff, existing (spare) capacity and facilities and, if avair-
able, the costs of facilities. Further work is required to ine
the best use of increased funding as it is likely e poten-
tial of different services to increase capacity 1Ca&mark
and the associated costs will differ if, for @Q new p|
schemes are required.

Our analysis was based on the a

E) Key messages

® Uptake of cardiac rehabilitation services in England by
eligible patients is low

® The cost associated with cardiac rehabilitation varies
considerably, depending on staff configurations in
programmes

® Reconfigurations towards less complex services would
enable more patients to be treated

® Meeting current national targets as set out in the NSF
requires considerable additional resources, varying from
170% to 630% of current spending depending on the
quality of services provided
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None declared.

References

1. Liu JL, Maniadakis N, Gray A, Rayner M. The economic burden of coro-
nary heart disease in the UK. Heart 2002;88:597-603.

2. NHS centre for reviews and dissemination. Cardiac rehabilitation.
Effective Health Care 1998;4(4):1-12.

3. Jolliffe JA, Rees K, Taylor RS, Thompson D, Oldridge N, Ebrahim S.
Exercise-based rehabilitation for coronary heart disease. Cochrane
Database Syst Rev 2001;CD001800.

4. Oldridge N, Furlong W, Feeny D et al. Economic evaluation of cardiac
rehabilitation soon after acute myocardial infarction. Am J Cardiol 1993,
72:154-61.

5. Oldridge NB. Comprehensive cardiac rehabilitation: is it cost-effective?
Eur Heart J 1998;19(suppl 0):042-050.

6. Taylor R, Kirby B. The evidence base for the cost effectiveness of cardiac
rehabilitation. Heart 1997,78:5-6.

7. Cardiac rehabilitation. In: Coronary heart disease: National Service
Framework for coronary heart disease: modern standards and service
models/NHS Executive. London: Department of Health; 2000.Chapter 7,
p 1-29.

8. Thompson DR, Lewin RJ. Coronary disease. Management of the post-
myocardial infarction patient: rehabilitation and cardiac neurosis. Heart

THE BRITISH JOURNAL OF CARDIOLOGY

—b—



Griebsch-long

24/08/2004 08:20 Page 8

—9—

10.

1.

12.

13.

14.

15.

2000;84:101-05.

Bethell HJ, Turner SC, Evans JA, Rose L. Cardiac rehabilitation in the
United Kingdom. How complete is the provision? J Cardiopulm Rehabil
2001;21:111-15.

Evans JA, Turner SC, Bethell HJ. Cardiac rehabilitation: are the NSF mile-
stones achievable? Heart 2002;87:(suppl ii):P41.

Fifth report on the provision of services for patients with heart disease.
Heart 2002;88(suppl 3):iii1-56.

Netten A, Rees T, Harrison G. Unit costs of health and social care 2001.
The University of Kent, Canterbury, Personal Social Services Research Unit
(PSSRU).

Davies A, Buxton MJ, Patterson DL, Webster-King J. Anti-coagulant mon-
itoring service delivery: a comparison of costs of hospital and communi-
ty outreach clinics. Clin Lab Haematol 2000;22:33-40.

Bricker L, Garcia J, Henderson J et al. Ultrasound screening in pregnan-
cy: a systematic review of the clinical effectiveness, cost-effectiveness and
women's views. Health Technol Assess 2000;4:i-193.

Lambert CM, Hurst NP, Lochhead A, McGregor K, Hunter M, Forbes J. A

VOLUME 11 ISSUE 4 - JULY/AUGUST 2004

pilot study of the economic cost and clinical outcome of day patient vs
inpatient management of active rheumatoid arthritis. Br J Rheumatol
1994;33:383-8.

. Turner SC. Basingstoke and Alton Cardiac Rehabilitation Unit: annual

report 1993. Alton, Hants, Alton Health Centre.

. Gray AM, Bowman GS, Thompson DR. The cost of cardiac rehabilitation

services in England and Wales. J R Coll Physicians Lond 1997;31:57-61.

. Taylor R, Kirby B. Cost implications of cardiac rehabilitation in older

patients. Coron Artery Dis 1999;10:53-6.

. McKee M, James P. Using routine data to evaluate quality of care in

British hospitals. Med Care 1997;35:05102-0S111.

. Dalal HM, Evans PH. Achieving national service framework standards for

cardiac rehabilitation and secondary prevention. BMJ 2003;326:481-4.

. Lewin B, Robertson IH, Cay EL, Irving JB, Campbell M. Effects of self-help

post-myocardial-infarction rehabilitation on psychological adjustment
and use of health services. Lancet 1992;339:1036-40.

. Extending Choice for Patients. http:/doh.gov.uk/extendingchoice/hssfi-

nance.htm, Department of Health (accessed June 2003).



