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KEY QUESTION SUMMARY 

 

1. What is known about the topic? 

Pulmonary rehabilitation (PR) including exercise training, education and psychosocial 

support, is an effective and well-evidenced management strategy for people with COPD 

which improves exercise capacity and quality of life (QOL), and reduces hospital admissions 

and length of stay. Despite the fact that participation in PR is seen as an essential component 

in the management of COPD, access remains limited, particularly in rural and remote 

settings. Difficulties with establishing and maintaining PR have been attributed to lack of 

physical and financial resources and/or adequately trained and skilled staff. There have been 

no published reports evaluating the impact of training programs for healthcare professionals 

in the provision of PR.  

 

2. What does this paper add? 

This paper is the first to demonstrate that the delivery of a well-supported, interactive 

healthcare professional training program may facilitate the establishment of PR in rural and 

remote settings. Following delivery of the Breathe Easy Walk Easy (BEWE) program PR 

which broadly met the Australian recommendations for practice in terms of program content 

and structure, were established. Factors influencing the establishment of PR were related to 

the characteristics of the healthcare setting, such as remoteness, and to issues around staff 

retention. The settings where PR was not established were in less well staffed, community 

based and more remote settings. People with COPD who participated in these programs 

showed significant improvements in exercise capacity and quality of life. 

 

3. What are the implications for practitioners? 

One of the factors limiting the delivery of PR may be a lack of appropriately trained and 

skilled staff. Healthcare professionals’ participation in locally provided education and 

training programs targeted at developing skills for providing pulmonary rehabilitation may 

enable effective PR programs to be  established and maintained in rural and remote settings.  

  



ABSTRACT  

Objective: Access to pulmonary rehabilitation (PR), an effective management strategy for 

people with chronic respiratory disease, is often limited particularly in rural/remote settings. 

Difficulties with establishment and maintenance of PR have been reported. Reasons may 

include a lack of adequately trained staff. There have been no published reports evaluating 

the impact of training programs on PR provision. The aim of this project was to evaluate the 

impact of an interactive training program for healthcare professionals (the Breathe Easy, 

Walk Easy Program,) on the delivery of PR in rural/remote settings.  

Methods: The study was a quasi-experimental before-after design. Data were collected 

regarding the provision of PR services before and after delivery of the BEWE program and 

patient outcomes before and after PR.  

Results: The BEWE program was delivered in one rural and one remote region. Neither 

region had active PR prior to BEWE program delivery. At 12 month follow-up, three locally-

run PR programs had been established with structure and content broadly meeting Australian 

practice recommendations. PR program audit and patient outcomes indicated that the 

programs were being delivered effectively.  

Conclusions: The BEWE program enabled the successful establishment of PR programs and 

improved COPD patient outcomes in rural and remote healthcare regions.  

  



INTRODUCTION 

 

Chronic obstructive pulmonary disease (COPD), a leading cause of death and disability 

worldwide, imposes a high cost on individuals and healthcare systems.1 Pulmonary 

rehabilitation (PR) including exercise training, education and psychosocial support, is an 

effective and well-evidenced management strategy for people with COPD2,3 resulting in 

improved exercise capacity, reduced symptoms, reduced anxiety and depression, improved 

quality of life (QOL) and reduced healthcare costs through decreased hospital admissions and 

length of stay.4-6 

 

Despite the evidence-based importance of PR as a management strategy for people with 

COPD, access for those who could benefit remains limited.7,8 This is particularly the case for 

rural and remote regions where the proportion of the population living with chronic diseases, 

including COPD, is higher than major cities9,10 and where healthcare service delivery is often 

constrained.10 Individual patient issues, including lack of transport, lack of perceived benefit, 

impact of exacerbations and poor social support, have been most commonly investigated as 

reasons for poor participation in pulmonary rehabilitation.7,11 However other factors such as 

lack of referrals from healthcare professionals and/or lack of pulmonary rehabilitation 

programs are likely to also be significant contributors to low participation in PR and have not 

been specifically investigated. Poor PR referral rates from hospital medical officers, general 

practitioners and specialist physicians have been documented.12-17 Reasons for this may 

include limited knowledge of PR, a perception of lack of benefit of PR, workload/time 

constraints or lack of referral due to limited availability of PR.7,8,18,19  

 

Difficulties with establishing and maintaining PR have been reported and reasons may 

include physical and financial resource constraints and/or a lack of adequately trained/skilled 

staff.8,20,21 Shortages of healthcare professionals in rural and remote regions are common22-24 



and access to continuing professional development may be limited23,25-28 potentially 

restricting the number of staff with appropriate knowledge, training and skills. The 

combination of these factors may impact on the delivery of healthcare services, including PR. 

The influence of healthcare professional training on the provision of PR has not been 

investigated.  

 

Educational training packages/programs to upskill staff can result in increases in individual 

healthcare professional knowledge, confidence and skill29,30 but whether these changes 

translate into an improvement in the delivery of a service such as PR is unknown. There are 

studies examining implementation and training relating to general COPD guidelines for 

management17, 29, 31-34 however there are none which specifically examine the impact of a 

health practitioner training program on the provision of PR. The aim of this project was to 

evaluate the impact of a training program for healthcare professionals (the Breathe Easy, 

Walk Easy program) on the delivery of pulmonary rehabilitation in rural and remote 

Australia.  

 

METHODS 

 

Study Design 

The study was a quasi-experimental before and after design. Ethics approval was granted for 

the study from Sydney South West, Greater Southern (GSAHS) and Central Australian 

Human Research Ethics Committees. 

 

Participating sites and site informants 

The selected participating sites were those where local healthcare managers had contacted 

Lung Foundation Australia (LFA) expressing an interest in establishing pulmonary 



rehabilitation programs. Factual information about the provision of PR was obtained from the 

health service managers.  

 

Intervention 

The intervention, the Breathe Easy Walk Easy (BEWE) program, was delivered as an 

interactive educational program consisting of an initial training workshop, a follow up visit at 

three months, a review/update workshop at 12 months, online and hard-copy resources, 

community awareness-raising materials and ongoing support.34 Content of the BEWE 

program was based on Australian recommendations for practice contained in the Pulmonary 

Rehabilitation Toolkit.35  

 

Outcomes and data collection process 

 

Provision of pulmonary rehabilitation 

Data regarding the provision of PR for each site were collected before and 12 months after 

delivery of the BEWE program via telephone and face-to-face interviews. All interviews 

were recorded and transcribed verbatim and used to supplement the written notes taken 

during the interviews. 

 

Before the delivery of the BEWE program, information was collected about the geographical 

and socio-demographic characteristics of each potential site for PR within the region and 

provision of PR. At 12 month follow-up the following information regarding PR was 

collected for each site: current provision, process of establishment, structure and referrals, 

patient assessment and exercise prescription/training. 

 

 

 



Patient outcomes  

If PR was established at a site after the BEWE program, data were collected from each 

patient before and at the completion of PR: exercise capacity measured by the distance 

walked in the six-minute walk test (6MWT) and quality of life (QoL) measured by the St 

George’s Respiratory Questionnaire (SGRQ). These data were collected during the 12 

months following the initial BEWE workshop and were provided by health professionals at 

each site.  

 

Data Analysis: 

All data relating to the provision of services for people with chronic lung disease were 

analysed and are presented descriptively. Interview and written responses were examined and 

are presented descriptively under relevant headings. Patient data for 6MWT and SGRQ 

before and after PR were analysed and compared using paired t-tests. 

 

RESULTS 

 

Description of participating regions 

One region was rural (New South Wales) and one remote (Northern Territory) and, in both 

regions, chronic lung disease and a lack of PR had been identified as important local 

healthcare issues.  

 

Rural region 

Health professionals based in five separate sites within the same Local Health District (LHD) 

participated in the initial BEWE workshop. Data were collected from two of these sites 

within this LHD: the central workshop location site (Rural 1) and another local site (Rural 2). 

Both sites were classified as public hospitals. The central site (Rural 1) had an urban 

population of 25 000 and a regional population of 75 000. An estimated 9% of the population 



were Indigenous Australians. The other site (Rural 2) was located in a smaller town within 

the same LHD with a population of 9000, largely rural and non-indigenous. The data relating 

to provision of PR were provided by the coordinator of Allied Health and Chronic Care and 

the Respiratory Nurse, Community Care (Rural 1) and the Nurse Manager/Program 

Integration Coordinator (Rural 2).  

 

Remote region 

In the remote region, healthcare professionals based at eight separate sites participated in the 

initial BEWE workshop. The sites were not formally linked or organised at an administrative 

level. Healthcare delivery data were collected from five sites. Data was provided by the 

respiratory clinical nurse coordinator and the senior respiratory physiotherapist (Remote 1), 

clinical managers (Remote 2), community physiotherapists (Remote 3, 4) and community 

nurses (Remote 5)  

 

Remote 1 was a public hospital servicing a town population of 27 000 and a regional 

population of 50 000. An estimated 30% of the town and 70% of the regional population 

were Aboriginal Australians. Remote 2 and 3 were community health services based in the 

same location as Remote 1. Remote 2 delivered services to people located within 100 km of 

the town centre and Remote 3 was a community health team delivering services to people 

over 100 km distant from the town centre. 

 

Remote 4 was a healthcare service based entirely within a remote Indigenous community 

(250km from the town centre). The service population was 600 and also included five 

outstations with variable populations. Remote 5 was an Aboriginal Corporation Community 

Health Service with 11 clinics and one aged care facility. The service population was 

variable, entirely Indigenous and spread over very remote lands. 

 



 

Pulmonary rehabilitation  

 

Provision of Pulmonary rehabilitation pre-BEWE program  

Pulmonary rehabilitation was not being delivered in any of the included sites before the 

BEWE program. Description of the provision of PR in Rural 1, 2 and Remote 1-5 before the 

BEWE program is provided in Table 1 

 

TABLE 1 

 

Provision of pulmonary rehabilitation post-BEWE program 

At 12 month follow-up, locally-run PR programs had been established at Rural 1, 2 and 

Remote 1. At least one group of patients had completed PR rehabilitation at each site. A 

maintenance PR program had also been established by Remote 2 in conjunction with Remote 

1.  

 

Establishment of pulmonary rehabilitation  

 

Rural region 

At the time of 12 month follow-up PR had been established Rural 1 and Rural 2. The 

establishment of PR was also planned in another four sites within the LHD. Two of the new 

sites which had progressed towards establishment of PR had healthcare professional 

representation at the initial BEWE workshop. The other two sites had become involved via 

informal LHD communication following the BEWE workshop.  

 



At Rural 1, PR was coordinated by the community-based respiratory nurse and exercise 

sessions were staffed by rotating hospital physiotherapists. The physiotherapists had not 

attended the initial BEWE workshop. 

 

Rural 1 had run three PR programs at 12 month follow-up. These programs had commenced 

approximately three months after the initial BEWE workshop. At the time of 12 month 

follow-up, 12 patients had completed PR.  

 

Pulmonary rehabilitation at Rural 2 was coordinated by the health service nurse manager and 

the exercise sessions were staffed by hospital physiotherapists. The physiotherapists had not 

participated in the initial BEWE workshop. Rural 2 had run two PR programs at 12 month 

follow-up. The programs had commenced approximately nine months after the initial BEWE 

workshop and at the time of follow-up nine patients had completed PR.  

 

Remote region 

At the time of 12 month review, PR had been established at one site in the remote region 

(Remote 1). None of the other services from which data were initially collected, or who had 

health professional representatives at the initial BEWE workshop, had established or were 

planning to establish a PR program.  

 

The program at Remote 1 was coordinated by a hospital-based physiotherapist and sessions 

were staffed by the physiotherapist and a physiotherapy assistant/allied health assistant or 

Aboriginal health worker. The coordinating physiotherapist had attended the initial BEWE 

workshop. The physiotherapy department at the site had decided to divert funds from a 

related project towards supporting time for implementation of PR. The department recognised 

the importance of sustainability and, due to high staff turnover, the need to up-skill multiple 



staff members to ensure ongoing program viability. Planning was therefore underway for the 

incorporation of PR into the caseload of the usual physiotherapy departmental rotations.  

 

At 12 month follow-up, Remote 1 had run two PR programs, the first commencing 

approximately six months after the initial BEWE workshop with 12 patients having 

completed PR. Two Aboriginal people had completed PR, one in each group. 

 

At 12 month follow-up, Remote 2 was providing a maintenance program for those patients 

who had completed a program at Remote 1. This program was delivered by the community 

physiotherapist who had attended the initial BEWE workshop and who worked closely with 

the coordinating physiotherapist at Remote 1. The program was offered once a week and 

consisted of general patient support as well as simple individually prescribed exercise. 

 

Remote 3 and 4 provided services to remote communities via visiting health professionals 

and, as such, were unlikely to be suitable sites for PR requiring availability of an 

appropriately trained health professional 2-3 times per week. At 12 months, the participating 

healthcare professionals from Remote 3 and 4 had maintained links with the program at 

Remote 1. The healthcare professionals in Remote 3 managed patients who had attended PR 

at Remote 1, or who were identified as eligible for PR when inpatients at Remote 1 and who 

were discharged home to remote communities. It was planned that the prescribed home 

exercise programs for such patients would be monitored by visiting healthcare professionals. 

At 12 month follow-up, this model had not been implemented or evaluated for effectiveness. 

 

Remote 4 was a healthcare clinic based in a remote community and the two health 

professionals who attended the BEWE workshop were the managers and sole staff providing 

a wide range of medical services to the local community. While these health professionals 

indicated interest in providing an exercise program for people with chronic lung disease, the 



workload and location presented major challenges. At 12 month follow-up, the plan to 

establish PR at this site had not been progressed. 

 

No information was able to be gained from Remote 5 at 12 month follow-up due to staffing 

changes and inability to contact the participating healthcare professionals. Pulmonary 

rehabilitation had not been established in this service.  

 

Pulmonary rehabilitation structure and referrals 

Details of PR structure, content and referrals for Rural 1, 2 and Remote 1 are presented in 

Table 2.  

 

Patient assessment  

Details of pre and post-PR patient assessment processes for Rural 1, 2 and Remote 1 are 

presented in Table 2.  

 

TABLE 2 

 

Exercise prescription and training 

For Rural 1, 2 and Remote 1, the exercise training component was reported to be based on the 

recommendations contained in the Pulmonary Rehabilitation Toolkit (35) with exercise 

prescription performed on an individual basis, including 30 to 40 minutes (exclusive of rests) 

of both interval and continuous exercise. Details of exercise training mode and intensity are 

presented in Table 3. 

 

TABLE 3  

 

 



Patient outcomes  

 

Thirty-three patients completed PR across Rural 1, 2 and Remote 1 during the 12 months 

following the BEWE workshops. Available data for exercise capacity (n=22) and QOL 

(n=10) before and after PR were pooled for all participating sites that established PR (Table 

4). 

 

TABLE 4 

 

DISCUSSION 

 

This study is the first to document a change in the availability of pulmonary rehabilitation, 

following the delivery of a training program for healthcare professionals. Prior to delivery of 

the BEWE program none of the included sites provided PR. At twelve month follow-up, PR 

was established at three sites with an additional site providing a community-based 

maintenance program. Initial patient outcomes provide preliminary evidence for the 

effectiveness of the PR programs established during this study.  

 

Other important study findings were that nearly 12 months was required for establishment of 

PR and that those sites based in remote community settings and/or with variable/sporadic 

health professional staffing had not progressed with establishing PR. The health professionals 

coordinating PR at the newly established sites had all attended the initial BEWE workshop 

and had remained in their original positions at 12-month follow-up. 

 

The absence of locally available PR programs may limit access for those patients who could 

benefit.7,21 In a survey by Lung Foundation Australia one in two PR programs surveyed 

indicated that keeping PR running was challenging.8 This is supported by the findings of the 



current study that none of the participating sites had active PR at the time of study 

commencement and that PR had been provided in the past at two sites but had ceased and not 

been restarted. There is minimal published evidence as to what underlies the limitation in 

provision and sustainability of PR. Resource constraints are likely to be involved however it 

is also possible that a shortage of suitability trained, knowledgeable and skilled staff may also 

be a major contributing factor.8,21,34 This is supported by the current study with all sites 

indicating that a lack of trained staff was a reason for the unavailability of locally delivered 

PR. In addition, the establishment of PR following the BEWE program occurred in the 

absence of any increases in material resources or significant external funding for the sites 

involved. 

 

The BEWE program aimed to upskill local healthcare professionals via increasing 

knowledge, confidence and skills in providing care for people with COPD.34 Published 

research on the impact of training programs for health professional in the management of 

people with COPD has generally focussed on individual participant outcomes such as 

confidence, knowledge and/or skills.29,31,36,37 However the impact of health professional 

training programs on the actual healthcare services being delivered has not been reported. 

One strength of the current study was that change in provision of PR following delivery of 

the training program was specifically measured. 

 

In combination with in an increase in specific training of local healthcare professionals and 

support from the healthcare organisation, staff retention and the format of the training 

program were also likely to have been factors contributing to the successful establishment of 

PR. There was strong local organisational support for improving the management of people 

with chronic lung disease at all sites and ongoing participation from all stakeholders 

including both managers and clinicians. This was further enhanced through stakeholder 



consultation and establishment of steering committees prior to the delivery of the BEWE 

program.  

 

All healthcare professionals who were instrumental in establishing PR had attended the initial 

BEWE workshop and had remained in their positions for the subsequent 12 months. The 

retention and commitment of these healthcare professionals were likely to have been 

important factors in establishing PR programs. It is doubtful whether the programs would 

have been successfully established if those initial participants had left to take up positions 

elsewhere since their knowledge and skills may not have been transferred and therefore lost 

from the site.   

 

Patient outcomes indicated that PR at the established sites was being delivered effectively. 

The mean improvement in 6MWD exceeded the minimal important difference of between 30-

40m38 and the mean improvement in the SGRQ Total Score also exceeded the minimal 

important difference of -4 points39. The structure and content of the programs broadly met 

recommendations for components (including exercise training, and patient education), patient 

assessment, program length, session frequency and exercise duration35. Informants indicated 

that exercise prescription and training were performed according to the recommendations 

contained in the Pulmonary Rehabilitation Toolkit35 however when further details were 

obtained, it appeared that type/mode, intensity and progression of exercise training were not 

being delivered according to recommendations. This requires further investigation and would 

indicate that further training and support may need to be provided for this area of practice.  

 

The BEWE program was specifically designed for rural and remote settings and was 

developed as an interactive strategy including didactic small group teaching, case based 

scenarios, practical skills sessions, directed individual problem solving and the provision of 

online hard copy resources. Interactive, multifaceted educational strategies are more effective 



in terms of changing practice than more traditional methods such as lectures and 

conferences.40,41 The BEWE program materials and delivery emphasised a straightforward 

message of evidence-based practice based on the Pulmonary Rehabilitation Toolkit.35 The 

provision of support to participants in the period following the program was also likely to 

have been important in assisting healthcare professionals to establish pulmonary 

rehabilitation.  

 

Sites where PR was not established following initial participation in the BEWE program were 

often in more remote and less well staffed settings. Often in these cases physical space and 

resource limitations and lack of regular health professional staffing were issues which 

impacted on the ability of these sites to establish PR. Further investigation as to the support 

needed by sites with such characteristics is required. 

 

One limitation of the study was that an economic analysis was not undertaken for the BEWE 

program. However the delivery of the BEWE program was relatively low cost: approximately 

$AU3000 to deliver in a rural/remote setting. This would easily be offset by the significant 

burden COPD places on rural and remote local health care services with the average cost for 

each Australian hospital admission for a patient with COPD being $AU747242 and the 

provision of PR in an urban setting estimated at approximately $AU365 per patient.6 The 

BEWE program resulted in the establishment of local PR programs without additional input 

of resources or health service expenditure. The significant improvement in patient outcomes 

of exercise capacity and quality of life achieved by patients in the local PR program 

demonstrates that the BEWE program supported the establishment of effective PR programs 

and a flow-on effect to reduced health care utilisation such as hospitalisations, would be 

expected. Future research should ensure that formal analyses of cost-effectiveness are 

performed.  

 



CONCLUSION 

 

To our knowledge, this is the first study to specifically examine the impact of a training 

program for health professionals on the delivery of pulmonary rehabilitation. This study has 

demonstrated that following the delivery of the BEWE program, Pulmonary rehabilitation 

was established in rural and remote regions and these programs resulted in improved 

outcomes for patients with chronic lung disease.  

  



References 

 

1. Mannino D, Buist AS. Global burden of COPD: risk factors, prevalence, and future trends. 

The Lancet. 2007;370:765-73. 

 

2. Lacasse Y, Goldstein RS, Lasserson TJ, Martin S. Pulmonary Rehabilitation for Chronic 

Obstructive Pulmonary Disease. The Cochrane Library, Cochrane Database of Systematic 

Reviews 2006, Issue 4 (4, Oxford: Update Software). 2006. 

 

3. Bolton CE, Bevan-Smith EF, Blakey JD, et al. British Thoracic Society Guideline on 

pulmonary rehabilitation in adults. Thorax. 2013;68:ii1-ii30. 

 

4. Troosters T, Gosselink R, Decramer M. Short- and Long-term Effects of Outpatient 

Rehabilitation in Patients with Chronic Obstructive Pulmonary Disease: A Randomized Trial. 

Am J Med. 2000;109:207-12. 

 

5. Nici L, Donner C, Wouters E, et al. American Thoracic Society / European Respiratory 

Society Statement on Pulmonary Rehabilitation. American Journal of Respiratory and 

Critical Care Medicine. 2006;173:1390-413. 

 

6. Cecins N, Geelhoed F, Jenkins S. Reduction in hospitalisation following pulmonary 

rehabilitation in patients with COPD. Australian Health Review. 2008;32:415-22. 

 

7. Johnston K, Grimmer-Somers K. Pulmonary rehabilitation: overwhelming evidence but 

lost in translation? . Physiotherapy Canada. 2010;62:368-73. 

 

8. Australian Lung Foundation. Pulmonary Rehabilitation Survey. 2007; Available from: 

http://www.lungfoundation.com.au/images/stories/docs/ALF_PulmonRehab_Report_FINAL

_200707.pdf. 

 

9. Australian Institute of Health and Welfare (AIHW). Australia's Health 2010. Australia's 

Health no 12 Cat no AUS 122 Canberra: AIHW. 2010. 

 

10. Ansari Z, Dunt D, Dharmage SC. Variations in hospitalizations for chronic obstructive 

pulmonary disease and rural and urban Victoria, Australia. Respirology. 2007;12:874-80. 

 

11. Fischer MJ, Scharloo M, Abbink JJ, Thijs-Van Neis A, Rudolphus A, Snoei L, Weinman 

JA, Kaptein AA. Participation and drop-out in pulmonary rehabilitation: a qualitative analysis 

of the patients' perspective. Clinical Rehabilitation. 2007;21:212-21. 

 

12. Decramer M, Bartsch P, Pauwels R, Yernault JC. Management of COPD according to 

guidelines. A national survey among Belgian physicians. Monaldi Arch Chest Dis 

2003;59:62-80  

 

13. Glaab T, Banik N, Rutschmann OT, Wencker M. National Survey of Guideline-compliant 

COPD management among pneumonologists and primary care physicians. COPD: Journal of 

Chronic Obstructive Pulmonary Disease. 2006;3:141-8. 

 

14. Rutschmann OT, Janssens J-P, Vermeulen B, Sarasin FP. Knowledge of guidelines for 

the management of COPD: a survey of primary care physicians. Respiratory Medicine. 

2004;98:932-7. 

 

15. Yawn BP, Wollan PC. Knowledge and attitudes of family physicians coming to COPD 

continuing medical education. International Journal of COPD. 2008;3:311-7. 



 

16. Barr RG et al for the COPD Resource Network. Physician and Patient Perceptions in 

COPD: The COPD Resource Network Needs Assessment Survey. The American Journal of 

Medicine. 2005;118:1415.e9 - e17. 

 

17. Harvey PA, Murphy MC, Dornom E, Berlowitz D, Lim K, Jackson B. Implementing 

Evidence-Based Guidelines: Inpatient Management of Chronic Obstructive Pulmonary 

Disease. Internal Medicine Journal. 2005;35:151-5. 

 

18. Smithers R, Kelaher M, Holland A. Factors influencing the success of Pulmonary 

Rehabilitation Programs in Australia. 

 

19. Brooks D, Sottana R, Bell B, Hanna M, Laframboise L, Selvanayagarajah S, Goldstein R. 

Characterization of pulmonary rehabilitation programs in Canada in 2005. Canadian 

Respiratory Journal. 2007;14:87-92. 

 

20. Johnston CL, Maxwell LJ, Alison JA. Pulmonary Rehabilitation in Australia: A national 

survey. Physiotherapy 2011;97(4):284-290 

21. Johnston CL, Maxwell LJ, Maguire GP, Alison JA. How prepared are rural and remote 

healthcare practitioners to provide evidence-based management for people with chronic lung 

disease? Australian Journal of Rural Health. 2012;20:200-7. 

 

22. Phillips A. Health status differentials across rural and remote Australia. Australian 

Journal of Rural Health. 2009;17:2-9. 

 

23. Grobler L, Marais BJ, Mabunda SA, Marindi PN, Reuter HJV. Interventions for 

increasing the proportion of health professionals practising in rural and other underserved 

areas. Cochrane Database of Systematic Reviews 2009, Issue 1 Art No:CD005314. 

 

24. Gregory AT, Armstrong RM, Van Der Weyden MB. Rural and remote health in 

Australia: how to avert the deepening health care drought. Medical Journal of Australia. 

2006;185:654-60. 

 

25. Keane S, Smith T, Lincoln M, Fisher K. Survey of the rural allied health workforce in 

New South Wales to inform recruitment and retention. Australian Journal of Rural Health. 

2011;19:38-44. 

 

26. Curran VR, Fleet L, Kirby F. Factors influencing rural health care professionals’ access to 

continuing professional development. Australian Journal of Rural Health. 2006;14:51-5. 

 

27. Curran VR, Rourke J. The role of medical education in the recruitment and retention of 

rural physicians. Medical Teacher. 2004;26:265-72. 

 

28. Williams E, D’Amore W, McMeeken J. Physiotherapy in rural and regional Australia. 

Australian Journal of Rural Health. 2007 15:380-6. 

 

29. Moosa D, Blouin M, Hill K, Goldstein R. Workshops to disseminate the Canadian 

Thoracic Society Guidelines to health care professionals in Ontario: Impact on knowledge, 

perceived health care practices and participant satisfaction. Canadian Respiratory Journal. 

2009;16:81-5. 

 

30. Gask L, Usherwood T, Thompson H, Williams B. Evaluation of a training package in the 

assessment and management of depression in primary care. Medical Education. 1998;32:190-

8. 



 

31. Ulrik CS, Hansen EF, MS J, et al. Management of COPD in General Practice in Denmark 

- participating in an educational program substantially improves adherence to guidelines. 

International Journal of COPD. 2010;5:73-9. 

 

32. Adams SG, Pitts J, Wynne J, Yawn B, Diamond EJ, Lee S, Dellert E, Hanania N. Effect 

of a primary care continuing education program on clinical practice of chronic obstructive 

pulmonary disease: translating theory into practice. Mayo Clinic Proceedings 2012 87:862-

70. 

 

33. Aisanov Z, Bai C, Bauerle O, Colodenco FD, Feldman C, Hashimoto S, Jardim J,Lai 

CKW, Lanaido-Laborin R, Nadeau G, Sayiner A, Shim JJ, Tsai YH, Walters RD, 

Waterer G. Primary care physician perceptions on the diagnosis and management of chronic 

obstructive pulmonary disease in diverse regions of the world. International Journal of 

COPD. 2012;7:271-82. 

 

34. Johnston CL, Maxwell LJ, Boyle E, Maguire GP, Alison JA. Improving chronic lung 

disease management in rural and remote Australia: The Breathe Easy Walk Easy programme. 

Respirology. 2013;18:161-8. 

 

35. Alison JA, et al, on behalf of The Australian Lung Foundation. The Pulmonary 

Rehabilitation Toolkit 2009; Available from: www.pulmonaryrehab.com. 

 

36. Drexel C, Jacobson A, Hanania N, Whitfield B, Katz J, Sullivan T. Measuring the impact 

of a live, case-based multiformat, interactive continuing medical education program on 

improving clinician knowledge and competency in evidence-based COPD care. International 

Journal of COPD. 2011;6:297-307. 

 

37. Gannon M, Qaseem A, Snow V, Snooks Q. Using online learning collaboratives to 

facilitate practice improvement for COPD: an ACPNet Pilot study. American Journal of 

Medical Quality. 2011;26(3):212-9. 

 

38. Holland AE, Nici L. The return of the minimum clinically important difference for six-

minute-walk distance in chronic obstructive pulmonary disease. American Journal of 

Respiratory and Critical Care Medicine. 2013;187 (4):335-41. 

 

39. Jones PW. Interpreting thresholds for a clinically significant changes in health status in 

asthma and COPD. . European Respiratory Journal. 2002;19:398-404. 

 

40. Gross PA, Greenfield S, Cretin S, Ferguson J, Grimshaw J, Grol R, Klazinga N, Lorenz 

W, Meyer GS, Riccobono C, Schoenbaum SC, Schyve P, Shaw C. Optimal Methods For 

Guideline Implementation. Conclusions From Leeds Castle Meeting. Medical Care. 

2001;39:II-85 - II-92. 

 

41. Prior M, Guerin M, Grimmer-Somers K. The effectiveness of clinical guideline 

implementation strategies - a synthesis of systematic review findings. Journal of Evaluation 

in Clinical Practice. 2008;14:888-97. 

 

42. AIHW, Australian Institute of Health and Welfare. Australian Hospital Statistics 2007-

2008. Canberra 2009. 

 

http://www.pulmonaryrehab.com/


TABLES 

Table 1. Pulmonary rehabilitation (PR) for people with chronic lung disease in the Rural and Remote sites before the delivery of the Breathe 

Easy Walk Easy program. 

 

Site 
Current 

PR 
Past PR Description of past PR Reasons for no PR 

Closest 

PR  

Is other 

PR 

accessed? 

Why other PR  

not accessed 

Rural 1 No Yes 

PR ran for several years, 3 

blocks per year. 

Ceased >3 years ago 

No staff/not enough staff trained in PR 
190km 

distant 

Not 

regularly 

Distance, 

transport 

Rural 2 No No N/A No staff/not enough staff trained in PR 
58km 

distant 

Not 

regularly 

Distance, 

transport, lack of 

referral 

Remote 1 No Yes 
Sporadic PR in the past. 

Last program >5 years ago 

No staff/not enough staff trained in PR. 

Inadequate financial resources. 

Lack of health service support. 

None N/A N/A 

Remote 2 No No N/A 

No staff/not enough staff trained in PR. 

Inadequate financial resources. 

Environmental constraints. 

Patients unable to attend regularly. 

No N/A N/A 

Remote 3 No No N/A 

No staff/not enough staff trained in PR. 

Environmental constraints. 

Patients not interested. 

No N/A N/A 

Remote 4 No No N/A 
No staff/not enough staff trained in PR. 

Inadequate financial resources. 
No N/A N/A 

Remote 5 No No N/A Unknown No N/A N/A 



Table 2: Pulmonary rehabilitation (PR) structure, content, referrals and pre and post-PR program patient assessment procedure for Rural sites 1 

and 2 and Remote site 1. 

 

Site Components 
Duration and 

structure 
Session frequency Referrals* Pre-PR patient  

Post- PR 

assessment 

Rural 1 

Exercise training. 

Group education. 

Individual self-

management. 

12 week block 

program** 

Supervised Exercise 

x2/week 

Multi-professional group 

education x1/week 

Hospital inpatients. 

Respiratory clinic. 

Local medical 

practitioners. 

Patient history 

Spirometry 

6MWT x 2 

SGRQ 

HAD 

6MWT x 1 

Rural 2 

Exercise training. 

Group education. 

Individual self- 

management. 

8 week block 

program 

Supervised Exercise 

x1/week 

Multi-professional group 

education x1/week 

Local medical 

practitioners. 

Hospital inpatients. 

 

Patient history 

Spirometry 

6MWT x 1 

SGRQ 

6MWT x 1 

SGRQ 

Remote 1 

Exercise training. 

Group education. 

Individual self- 

management. 

8 week block 

program*** 

Supervised Exercise 

x2/week 

Multi-professional group 

education x1/week 

Hospital inpatients. 

Respiratory clinic. 

Local medical 

practitioners. 

Patient history 

Spirometry 

6MWT x 2 

SGRQ 

Nutritional status 

(BMI) 

6MWT x 2 

SGRQ 

Nutritional status 

(BMI) 

 

6MWT = six minute walk test, SGRQ = St George’s Respiratory Questionnaire, HAD = Hospital Anxiety and Depression Score, BMI = Body Mass Index. 

* Ordered by number of referrals 

** The 12 week block program at this site was followed by 4 weeks of once weekly exercise sessions. 

** This program was lengthened to 12 week if patients could not attend all sessions



Table 3: Pulmonary rehabilitation exercise prescription and training procedures reported by 

Rural site 1, Rural site 2 and Remote site 1. 

 

 

Site Mode Intensity  Comments 

Rural 1 

Walking (treadmill) 

Stationery cycle 

Upper limb endurance 

Upper and lower limb 

strength exercises 

Walking component: 80% 

6MWT average speed 

Other components: no 

basis 

When further details of this 

program were provided it was 

indicated that patients were actually 

performing an exercise circuit with 

2 minute cycles on various stations 

with intensity not formally 

calculated 

Rural 2 

General warm up 

20 minute walk 

(ground) 

General flexibility and 

balance exercises 

Walking component: 80% 

6MWT average speed 

Other components: no 

basis 

The 20 minute walk distance was 

reported to be a final goal rather 

than a starting prescription of 

intensity. 

Remote 1 

20 minute walk 

(ground) 

Stationery cycle 

Upper limb endurance 

Upper and lower limb 

strength exercises 

Walking component: 80% 

6MWT average speed 

Cycling component: 

symptom (Modified Borg 

Dyspnoea scale)  

Upper and lower limb endurance 

and strength training was regularly 

incorporated into a circuit class of 

seven stations at this site 

6MWT = six minute walk test. 

 

  



TABLE 4: Patient outcomes following pulmonary rehabilitation for the Six Minute Walk 

Test (6MWT, n=22) and St George’s Respiratory Questionnaire* (SGRQ, n=10) 

 

Outcome 
Before PR 

Mean (SD) 

After PR 

Mean (SD) 

Change 

Mean (SD) 
95% CI p 

6MWT (metres) 332 (121) 381 (109) 48 (70) 18 to 79 0.04 

SGRQ Total 50 (14) 44 (15) -6 (6) -11 to 2- 0.01 

SGRQ Symptoms 60 (19) 54 (23) -10 (21) -25 to 5 0.15 

SGRQ Impact 35 (15) 28 (13) -6 (6) -11 to -2  0.01 

SGRQ Activity 69 (21)  66 (20) 3 (10) -10 to 4  0.32 

*An improvement in SGRQ is indicated by a lower score  
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