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A B S T R A C T 
 

 

Introduction:  Chronic obstructive pulmonary disease (COPD) is a chronic, progressive disease, which consumes a significant 

proportion of the Australian and New Zealand healthcare budget. Studies have shown that people living with COPD outside of 

urban areas have higher rates of hospitalisations. Two international reviews have demonstrated reduced hospital admissions and 

length of stay in people with COPD who participate in an integrated disease management program. However, most studies included 

in these reviews are in urban settings. The purpose of this review is to explore the type and cost-effectiveness of COPD management 

interventions located in rural or remote settings of Australia and New Zealand in order to inform planning and ongoing service 

development in the authors’ local health district. 

Method:  Six databases and Google scholar were searched to find literature relating to the availability and cost-effectiveness of non-

pharmaceutical interventions for the management of COPD in rural and remote areas of Australia and New Zealand. 

Results:  Two studies were found that met the inclusion criteria. Both studies had small sample sizes, were single intervention 

studies and showed a positive influence on variables such as number of hospital admissions and length of stay at 12 months post-

intervention. However, because of the limited number of studies and the lack of homogeneity of interventions, no conclusions 

regarding availability and cost-effectiveness of COPD interventions in rural and remote areas of Australia and New Zealand could be 

drawn. 
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Conclusions:  Limited literature exists to inform planning and development of services for people with COPD living in rural and 

remote areas of Australia and New Zealand. Approximately 50% of pulmonary rehabilitation programs are situated in rural and 

remote locations in Australia and New Zealand. Outcomes from existing programs need to be reported in a consistent and 

coordinated manner to allow evaluation of health resource utilisation. 
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Introduction 
 

Chronic obstructive pulmonary disease (COPD) is a 

progressive, disabling respiratory disease1, which costs the 

Australian health budget A$929 million/year2 and New 

Zealand NZ$129 million/year3. People with COPD present 

with a wide variety of symptoms, functional limitations and 

co-morbidities and vary greatly in presentation as they 

progress towards more severe stages of the disease4. 

 

People with COPD living outside urban areas experience 

poorer health outcomes such as higher rates of hospitalisation 

and mortality2,5. Approximately 14% of New Zealanders live 

in non-urban settings6 and 33% of Australians live in rural or 

remote areas7. On average, Australians living outside urban 

areas have poorer health risk factor profiles, lower levels of 

education and lower incomes compared with those living in 

major cities8. They also experience lower levels of access to 

health and other services with almost all health professions 

being less prevalent9. 

 

The progressive and complex nature of COPD suggests that a 

multifaceted approach to its management is required10. Kruis 

et al11 reviewed 26 studies from 11 different countries of 

integrated disease management (IDM) for people with 

COPD. Each study reported at least two interventions with 

two different healthcare providers and of at least 12 weeks 

duration. Participants in an IDM program had better quality 

of life, exercise tolerance, reduced respiratory-related 

hospital admissions and hospital days at 12 months review. 

Likewise, Peytremann-Bridevaux et al12 found similar results 

in their review of 13 studies of COPD disease management 

programs. 

While these reviews demonstrate positive outcomes, the 

majority of studies were located in urban areas. The 

Australian Lung Foundation’s database of Pulmonary 

Rehabilitation Locations in Australia and New Zealand shows 

approximately 50% of programs are run in rural or remote 

locations. The type and effectiveness of these interventions is 

largely unknown. Some authors suggest that service models 

used in these communities must take account of the specific 

geographical, social, economic and cultural contexts of rural 

and remote communities13. The purpose of this review is to 

explore the type and cost effectiveness of COPD 

management interventions located in rural or remote settings 

of Australia or New Zealand in order to inform and influence 

planning for ongoing service development in the authors’ 

local health district. 

 

Method 
 

This review considered COPD interventions set in rural or 

remote locations in Australia or New Zealand, defined using 

the Rural, Remote and Metropolitan Areas (RRMA) 

Classification14. Included studies were set in locations 

classified as rural zones 1–3 or remote zones 1 or 2. Studies 

were considered if they provide a non-pharmaceutical, 

disease management intervention for people with COPD, for 

example home-based nursing interventions (post-acute, long-

term support), community-based support programs, 

telehealth interventions, pulmonary rehabilitation programs, 

education or self-management interventions. Interventions 

were required to be disease specific or, if part of a generic 

chronic disease program, specifically target people with 

COPD, and report outcome measures of health resource 
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utilisation such as emergency department (ED) presentations, 

inpatient admissions or length of stay. 

 

Using four key search domains derived from the research 

question (COPD, models of care, rurality and Australia and 

New Zealand), search terms were developed to search 

Medline, Premedline, Scopus, Proquest, Cinahl and Informit 

databases as well as Google Scholar to find literature relevant 

to the topic of interest. The reference lists of identified 

literature were also searched for further relevant studies. 

 

Results 
 

Study selection 
 

Figure 1 shows the selection process for inclusion in the 

review. Of the 107 records identified, 76 were excluded 

based on title, 24 excluded based on abstract and 5 excluded 

after full paper review. The two remaining studies were 

included in the review. 

 

Study characteristics 
 

Study characteristics are summarised in Table 1. While both 

studies were set in a rural location and provided a program 

for the management of COPD, there were no similarities in 

the interventions provided; one focused on exercise training 

while the other provided a telehealth monitoring 

intervention. 

 

Study quality 
 

Both studies had a small sample size, and randomisation of 

subjects to control or intervention groups was poor. 

 

Factors limiting the methodological quality of the Venter 

study16 included that the study included patients with a 

diagnosis of COPD or chronic heart failure; however, the 

number of subjects with each diagnosis or severity of disease 

was not specified. Forty percent (4/10) of the control group 

did not survive at 6 months and these subjects were replaced 

with matched subjects to complete the 12-month study 

period. Large differences existed in the baseline values of 

control and intervention groups for ED attendances, inpatient 

admissions and inpatient bed days. Outcomes were measured 

based on percentage change from baseline, with no statistical 

analysis performed, and it was not possible to determine level 

of significance. 

 

Table 2 summarises outcomes related to health resource 

utilisation of the two studies. 

 

Effect of intervention on outcome 
 

Table 2 summarises the findings of the two studies reviewed. 

Both interventions appear to positively influence a reduction 

in both ED presentation and inpatient admissions over a 

12 month period. Interestingly, Rasekaba et al17 found that 

town of residence was a predictor of participation in the 

intervention they offered; participants living in outlying areas 

were less likely to participate. 

 

While both studies have provided some evidence of their 

interventions resulting in a reduction in health resource 

utilisation, the lack of homogeneity between the two 

interventions does not allow any further comparisons or 

conclusions to be drawn. 

 

Discussion 
 

This review aimed to explore the type and cost effectiveness 

of COPD management interventions for people living with 

COPD in rural or remote areas of Australia or New Zealand. 

The limited literature, as well as a lack of homogeneity within 

the literature, has resulted in no definitive findings being 

drawn from this review. It has highlighted a need to review 

the key success factors for COPD management interventions 

internationally and in urban Australia and New Zealand and 

determine the transferability of intervention design to rural 

areas. 
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COPD, chronic obstructive pulmonary disease. 

 

Figure 1: Flow diagram15 showing the process of study selection in a systematic review of the availability and cost 

effectiveness of chronic obstructive pulmonary disease management interventions in rural Australia and New 

Zealand. 

 

 

Table 1: Characteristics of studies16,17 included in a systematic review of the availability and cost effectiveness of 

chronic obstructive pulmonary disease management interventions in rural Australia and New Zealand (n=2) 

 
Study  Setting and study type Population Intervention Outcomes measured Results 

Rasekaba, et al (2009)  Australia: 
Kyabram  
(population 5260  
Chronic disease management 
pulmonary rehabilitation 
program 
Observational study 
Prospective cohorts 

29 intervention, 24 opt-out 
subjects  
All subjects had COPD 
(forced expiratory 
volume1/forced vital 
capacity< 70%) 
No cardiac co-morbidity 
Accessible medical records 

Exercise and education 
program 
1 session per week for 8 
weeks 
Individually tailored. 
Ongoing access to 
community based exercise 
program 

COPD-related ED 
presentations 
Inpatient admissions 
Length of stay  
Costs associated with 
health care utilisation 

Statistically significant 
decrease in ED 
presentations, admissions 
and length of stay for 
intervention group 
Town of residence – 
predictor of participation in 
program 
 

Venter, et al (2012)  New Zealand: 
Turangi or Taupo (population 
32 421) 
Telehealth pilot study with 
quantitative and qualitative data 

10 control, 10 intervention 
subjects 
All subjects had a diagnosis 
of COPD or chronic heart 
failure, inpatient admission 
in previous 12–24 months 
Balance of Maori/non-
Maori 
 

Telehealth terminal 
monitored by nurses who 
contacted patients if 
necessary. Both groups 
received Healthright 
(nurse-led disease 
management program with 
regular home visits, 
assessment and care 
planning) 

ED presentations 
Inpatient admissions 
Length of stay 
General practitioner visits 
Qualitative interview data 

Authors concluded that 
Intervention showed no 
reduction in health service 
utilisation; however, both 
groups did show a decline in 
inpatient admission rates 
over 12 months. 
Consistent trend toward 
improved quality of life with 
intervention 
 

COPD, chronic obstructive pulmonary disease. ED, emergency department. 
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Table 2: Summary of outcome statistics from a systematic review of the availability and cost effectiveness of 

chronic obstructive pulmonary disease management interventions16,17 in rural Australia and New Zealand (n=2) 

 
Study ED presentations (no. of episodes) at 12 

months 
Mean±SE 

Length of stay  (no. of days)  
at 12 months 
Mean±SE 

Inpatient admissions (no. of episodes) 
at 12 months 
Mean±SE 

Intervention Non-
intervention 

p value Intervention Non-
intervention 

p value Intervention Non-
intervention 

p value 

Rasekaba, et al 
(2009) 

0.07±0.05 0.88±0.18 <0.001 0.1±0.1 9.8±3.0 <0.001 0.07±0.05 0.96±0.24 <0.001 

Venter, et al 
(2012) 

1.42 
(–6% from 
baseline) 

0.96 
(+5% from 
baseline) 

not 
reported 

3.27 
(+9% from 
baseline) 

3.41 
(+2% from 
baseline) 

not 
reported 

1.36 
(–25% from 
baseline) 

0.75 
(–19% from 
baseline) 

not 
reported 

ED, emergency department. SE, standard error. 

 

 

The authors included studies that reported on interventions 

specifically targeting people with COPD living in rural or 

remote locations in Australia or New Zealand. These 

countries share a common guideline for the management of 

COPD, specified by the Thoracic Society of Australia and 

New Zealand15, which means interventions in the review 

were more likely to fall within the COPDX guidelines and be 

relevant to the investigators’ practice. While reviewing only 

literature based in rural or remote areas substantially limited 

the scope of the review, it was recognised that the context of 

rural health is geographically, sociologically and 

demographically different to metropolitan settings18. People 

with COPD in rural settings have different experiences 

relating to the management of their health in comparison to 

those in urban settings19. These experiences include poorly 

coordinated care, difficulty accessing specialist care and 

inadequate information sources and support services19. 

 

Limiting the scope of this review to include only studies that 

had outcomes related to health resource usage further 

reduced the number of studies available for review. Including 

studies measuring outcomes related to patient experiences 

and quality of life may have given a wider range of 

interventions available for review and a greater understanding 

of patient-related issues. Evaluation of these factors are 

particularly relevant in a rural and remote setting, where 

more complex issues relating to accessibility and coordination 

of services are known to exist. However, planning for new 

health services in rural and remote communities must 

consider financial efficiency as well as clinical effectiveness, 

particularly as hospital services in rural and remote areas face 

higher fixed costs of operation. The present review did not 

specifically address issues related to indigenous health as these 

were not raised in the studies that met inclusion criteria. 

Other factors having the potential to impact on care received 

by those with COPD in rural and remote areas, such as the 

knowledge and skills of health practitioners20, were not 

considered. 

 

Other components of care reported in the reviewed studies, 

but not directly examined as part of the intervention, were 

identified as having potentially significant influences on 

outcomes. For example, Rasekaba et al17 proposed that 

ongoing support received by the intervention group via 

linkage with a community-based exercise program may have 

played an important role in reducing health resource 

utilisation over the intervention period. Venter et al16 suggest 

that the ongoing support provided to intervention and 

control groups via a nurse-led disease management program 

(regular home visiting, systematic assessment and care 

planning) may have masked any effect of the telehealth 

intervention. 

 

Multidisciplinary, multi-treatment disease management 

programs for COPD have been shown to be an effective way 

of reducing health resource utilisation in COPD populations 

internationally11,12. Adams et al’s21 systematic review of the 

use of Wagner’s chronic care model in COPD management 

identified that interventions combining an extensive self-

management program, with individualised action plan, 
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advanced access to care from a knowledgeable healthcare 

provider, guideline-based therapy, and a clinical registry 

system resulted in reduced healthcare use. Based on the 

findings of this review, this model may provide an 

appropriate structure from which rural and remote services 

could be developed. The current review revealed insufficient 

evaluation exists regarding the cost effectiveness of either 

single or multifaceted approaches to the management of 

COPD in rural and remote settings of Australia or New 

Zealand. 

 

The present review was limited by the availability of 

literature specific to this area and small sample sizes within 

each of the studies reviewed, a common limitation of 

healthcare research in rural populations. Unpublished data 

(Casemix, NSW Ministry of Health) from a facility within a 

rural health setting currently using an integrated approach to 

the management of chronic respiratory disease have shown 

positive outcomes in reducing COPD hospital admissions, 

readmissions and length of stay. The service offers home visits 

by nurses and allied health, access to COPD clinics with 

specialist care, smoking cessation, medication reviews and 

pulmonary rehabilitation. Further evaluation of this service is 

warranted to determine its effectiveness in a rural setting. 

 

Conclusions 
 

This review demonstrates a lack of information regarding 

both care models available for rural and remotely located 

people with COPD and their cost effectiveness in relation to 

health resource utilisation. While the included studies 

reported on only a single intervention, both authors noted 

that concurrent, uninvestigated interventions may have 

played a significant role in the outcomes achieved. 

Approximately 50% of pulmonary rehabilitation programs in 

Australia and New Zealand are situated in rural and remote 

settings; however, only two have reported outcomes related 

to cost effectiveness. There is a need for existing programs to 

report outcomes in a consistent and coordinated manner so 

that health resource utilisation can be measured. 
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