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Background To evaluate the long-term cost-effectiveness of two home-based cardiac rehabilitation (CR) interventions

(Healthy Weight (HW) and Physical Activity (PA)) for patients with cardiovascular disease (CVD), who had

been referred to cardiac rehabilitation (CR) but had not attended. The interventions consisted of pedometer-

based telephone coaching sessions on weight, nutrition and physical activity (HW group) or physical

activity only (PA group) and were compared to a control group who received information brochures about

physical activity.

Methods A cost-effectiveness analysis was conducted using data from two randomised controlled trials. One trial

compared HW to PA (PANACHE study), and the second compared PA to usual care. A Markov model was

developed which used one risk factor, body mass index (BMI) to determine the CVD risk level and

mortality. Patient-level data from the trials were used to determine the transitions to CVD states and

healthcare related costs. The model was run for separate cohorts of males and females. Univariate and

probabilistic sensitivity analysis were conducted to test the robustness of the results.

Results Given a willingness-to-pay threshold of $50,000/QALY, in the long run, both the HW and PA interventions

are cost-effective compared with usual care. While the HW intervention is more effective, it also costs more

than both the PA intervention and the control group due to higher intervention costs. However, the HW

intervention is still cost-effective relative to the PA intervention for both men and women. Sensitivity

analysis suggests that the results are robust.

Conclusion The results of this paper provide evidence of the long-term cost-effectiveness of home-based CR interven-

tions for patients who are referred to CR but do not attend. Both the HW and PA interventions can be
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Introduction
Cardiovascular disease (CVD) is currently the leading cause

of death in Australia. According to the Australian Health

Survey (AHS), 3.7 million Australians were affected by one or

more long-term cardiovascular conditions in 2011/12 [1]. In

2012, 43,946 people died of CVD, which accounts for 29.9% of

all deaths in Australia [2]. The burden of CVD is reflected not

only in years of life lost to premature death and disability, but

also in the impact on healthcare costs. During 2008-09, the

total estimated healthcare expenditure on CVD in Australia

amounted to $7,605 million, more than for any other disease

group [3].

For patients who have already experienced CVD events,

cardiac rehabilitation (CR) is recommended to prevent the

recurrence of cardiac events or death. Cardiac rehabilitation

is traditionally hospital-based and consists of multidisciplin-

ary programs that involve medical supervision and combine

health education about physical activity, lifestyle and dietary

behaviour modification for patients[4,5]. Studies have shown

that CR has beneficial effects on risk factors including low-

ering blood pressure, cholesterol level and excess body

weight [6–8].

Low attendance rates of hospital-based CR programs have

resulted in the implementation of home- or community-

based CR programs [9–13]. The effectiveness of modified

CR programs has been evaluated in several studies alongside

randomised controlled trials. In most circumstances, only

short-term results have been reported [14–18]. The CHOICE

program, on the other hand, followed up with participants

longer and found that health benefits obtained from three-

month modified CR programs were maintained at four years

[19]. However, no Australian studies have reported the lon-

ger-term cost-effectiveness of home-based interventions, par-

ticularly for CVD patients who choose to not attend hospital-

based CR programs. This study aims to determine the long-

term cost-effectiveness of a home-based CR program for

patients who were referred to but did not attend a CR

program in Australia.

Methods

Economic Evaluation
The basic tasks of economic evaluation are to identify,

measure, value and compare costs and consequences of

alternatives being considered [20]. To compare costs and effec-

tiveness of alternatives, incremental cost-effectiveness ratios

(ICERs) are often used as the primary outcome. Incremental

cost-effectiveness ratios are calculated as the difference in cost

between two alternatives divided by the difference in quality

adjusted life years (QALYs).

A Markov model was developed to simulate the long-term

progression of CVD and to evaluate how alternative home-

based CR interventions would impact on future mortality

outcomes, quality of life and related costs relative to conven-

tional hospital-based CR. The model is populated using data

from two trials. In a randomised trial, Furber et al. [21]

evaluated the effectiveness of a pedometer-based telephone

intervention for patients who chose not to attend a CR pro-

gram. The intervention group (PA) was given instructions

and support about physical activity by telephone calls while

the control group was sent two physical activity information

brochures by mail and received no reinforcement telephone

calls. The PANACHE (Physical Activity, Nutrition and Car-

diac Health) study was a randomised controlled trial which

evaluated the effectiveness of a pedometer-based telephone

coaching program on weight and physical activity. The study

is fully described elsewhere [22,23]. In the PANACHE trial,

adults who were referred to CR at two urban and two rural

hospitals in the state of New South Wales in Australia were

randomly allocated to two interventions: healthy weight

(HW) (four pedometer-based telephone coaching sessions

on weight, nutrition and physical activity) or physical activ-

ity (PA) (two pedometer-based telephone coaching sessions

on physical activity alone). The PA intervention in the

PANACHE study is identical to that in the previous study

by Furber et al. [21]. A cost-effectiveness analysis of the

PANACHE study indicated that in the short-term the HW

intervention is both cost-saving and more effective relative to

the PA intervention for patients not attending CR [24].

The PANACHE study did not contain a usual care control

arm, so the control arm used in the model was taken from

Furber et al. [21]. There is a high degree of exchangeability

between the two trials. The PA intervention in both trials was

identical in terms of delivery and follow-up, therefore it is

acceptable to be used as a common comparator between the

HW intervention (PANACHE study) and the control group

from the Furber study. In addition, the patient baseline

characteristics from both studies were similar with no statis-

tical difference in mean BMI (primary model input). There-

fore, the HW and PA intervention can be compared to a ‘no

intervention’ setting which reflects a real world context.

Model Design
Most studies in this area focus on how interventions would

impact on CVD risk factors for a population free of CVD at

recommended as cost-effective home-based CR programs, especially for people lacking access to hospital

services or who are unable to participate in traditional CR programs.
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