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Background: Pulmonary rehabilitation (PR) is an evidence-based, nonpharmacological intervention aimed to improve quality of life for patients living 
with Chronic Obstructive Pulmonary Disease (COPD). Unfortunately, in Canada, most PR programs are hospital based and these are few in number; 
therefore, accessibility to PR programs is limited. 
Methods: The Edmonton Southside Primary Care Network implemented an evidence-based PR program within the setting of the patient’s medical home. 
Results: Post-program evaluation demonstrated improvement in 6-minute walk distance, lower body strength, COPD health status, and quality of life, as 
well as a reduction in emergency department visits 1 year after program completion. 
Conclusion: The results conclude that delivery of a PR program in a primary care setting is effective and can help address the issue of accessibility.
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INTRODUCTION
Pulmonary rehabilitation (PR) is an evidence-based, nonpharmacologi-
cal intervention for management of chronic lung disease that can 
improve dyspnea, functional capacity, and reduce health care costs 
through stabilizing or reversing systemic manifestations of such disease 
[1, 2]. Involvement of a multidisciplinary health care team for ongoing 
management provides optimal, collaborative, and individualized patient 
care [3, 4]. PR has been widely studied and is a core component of 
evidence-based treatment plans for those living with Chronic Obstructive 
Pulmonary Disease (COPD) and has known benefits in the management 
of those living with chronic lung disease including asthma and intersti-
tial lung disease [5–7]. In Canada, PR is conventionally offered in a 
hospital-based setting or out-patient community setting resulting in 
similar patient outcomes [8]. 

This paper seeks to evaluate patient outcomes of a primary care, 
patient medical home, referral-based PR program. A literature review did 
not find any comparable research focused on PR referrals through pri-
mary care or PR programs offered within a patient’s medical home. 
Therefore, the authors of this program evaluation agree that research is 
warranted in this area, comparing conventional versus primary care PR 
referral pathways and patient outcomes.

In 2013, the COPD prevalence rate in Alberta for those over the age 
of 40 years was 4.96% [9]. Although more than 88,000 patients were 
diagnosed with COPD, the capacity to deliver PR was limited to approx-
imately 1000 patients, with a waiting list for PR services of approximately 
400 patients at any given time [9]. The limited accessibility to PR was not 

unique to Alberta. In 2015, a survey by the Canadian Thoracic Society 
(CTS) COPD Clinical Assembly reported that only 0.4% of Canadians 
with COPD had access to PR programs [1].

Primary Care Networks (PCN) were instituted in Alberta in 2005 
through an agreement among Alberta Health, Alberta Health Services, 
and the Alberta Medical Association to provide team-based collabora-
tive, patient-centred care. Forty-one PCNs across Alberta bring local 
physicians and multidisciplinary health care professionals together to 
provide comprehensive patient care within the patient’s medical home 
[10]. In 2011 the College of Family Physicians of Canada (CFPC) 
released A Vision for Canada: Family Practice – The Patient’s Medical 
Home, a made in Canada, evidence-based vision for the future of 
primary care by transforming the health care system to better meet the 
needs of everyone living in Canada [11]. As defined by CFPC, a 
patient’s medical home is a primary care practice defined by its patients 
as the place they feel most comfortable presenting and discussing their 
personal and family health and medical concerns [11]. Team-based care 
is one of the core functions of the patient’s medical home. Building a 
team with a diverse mix of professional backgrounds creates an oppor-
tunity to redefine what is considered optimal, based on the needs of 
the practice and the community it serves. A high-performing team is 
essential to delivering more comprehensive, coordinated, and effective 
care centred on the patient’s needs [11]. Continuity of care is another 
core function of the patient’s medical home model, which enables and 
fosters long-term relationships between patients and the care team, 
thereby ensuring continuous care across the patient’s lifespan [11]. 
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Relational continuity is associated with improvements in preventative 
care, health, and patient satisfaction, as well as reduced mortality, 
avoidable hospital services, and cost savings [12, 13]. Edmonton 
Southside Primary Care Network (ESPCN) operates on a largely decen-
tralized model, where the multidisciplinary team sees patients within 
the family physician’s primary practice. Often, referrals to ESPCN’s 
centrally located programs provide patients with the opportunity to 
connect with the same multidisciplinary team members and therefore 
patients may feel that ESPCN central office is an extension of their 
primary care physician’s practice or part of their medical home. 

In line with the vision of PCNs and the CTS guidelines for PR, 
ESPCN sought to develop an accessible, effective, and sustainable 
PR program in 2012. The program, Breathing for Health (BFH), would 
utilize a multidisciplinary team approach and work to improve access to 
PR for patients with chronic lung disease. Providing PR in the setting of 
a patient’s medical home allows opportunity for continuity of care 
beyond the program, thereby supporting a comprehensive, patient-cen-
tred approach to care. This program evaluation aimed to assess whether 
PR administered in a patient’s medical home can improve quality of life, 
health status and reduce emergency department (ED) visits.

Program overview
The BFH program is an 8-week, 16-session program providing 1 h of 
supervised group exercise and 1 h of self-management education based 
on the Living Well with COPD modules (LWWCOPD) [14, 15]; it aligns 
with the more recently developed Canadian PR standards. A PCN fam-
ily physician or multidisciplinary team member refers individuals to the 
program. All referrals must include chest x-ray, electrocardiogram, and 
pulmonary function test supporting a chronic respiratory condition. 
The individual is booked into a pre-assessment clinic that includes estab-
lishing baseline 6-minute walk distance (6MWD), quality of life scores, 
and health screening questionnaires. As well, there is a review by the 
team respirologist to assess suitability and safety to participate in the 
program. A respiratory therapist and exercise specialist (Clinical Exercise 
Physiologist) facilitate the program, with additional educational support 
provided by a dietitian and behavioural health consultants comprised of 
nurses and social workers. Table 1 provides a summary of the weekly 
education delivered during the program. The program is located at the 
ESPCN main office, with use of a dedicated gym space that provides 
access to a walking track, treadmill, weights, resistance bands, benches, 
and stationary bikes to fulfill the program’s cardiopulmonary and 
strength exercise components. Step tracker use was introduced to the PR 
program because of potential health benefits of increased physical activ-
ity outside of the 16 PR program sessions [16]. Step tracker data were not 
collected as part of this program evaluation. To accommodate all severi-
ties of lung disease, and to reduce barriers to program attendance, the 
facility has access to a portable oxygen concentrator for patient use, in 
addition to their own portable oxygen tanks. The goal of the program is 
to reduce severity of symptoms and improve the patient’s quality of life 
by increasing exercise tolerance and reducing symptoms, while also pro-
moting independence and behaviour change to make choices in manag-
ing their illness.

METHODS
A pre–post PR program evaluation was conducted to assess the impact of 
the BFH program for participants completing the program. This pro-
gram evaluation aimed to assess whether PR administered in a patient’s 
medical home can improve quality of life, health status, and reduce ED 
visits. End points assessed included change in functional capacity 
(6MWD), quality of life (St. George’s Respiratory Questionnaire and 
EQ-5D-5L), COPD health status (COPD Assessment Test (CAT)), and 
lower body strength (30 Second Sit to Stand Test (∆30-STST)). Health 
care utilization (ED visits) due to respiratory causes in the 12 months 
prior to entry into the PR program and 12 months after program com-
pletion was also assessed.

The authors used A Project Ethics Community Consensus 
Initiative (ARECCI) framework to assess for and mitigate ethical risks, 
including the ARECCI Ethics Screening Tool and the ARECCI Ethics 
Guidelines. The project was deemed a program evaluation initiative 
with a minimal risk. The authors obtained a letter of no objection 
from the Health Research Ethics Board of Alberta – Community 
Health Committee.

Data collection instruments
Functional capacity
Higher functional capacity is associated with increased independence, 
confidence, and quality of life [17–20]. The 6MWD is a practical simple 
test that measures the distance that a patient can quickly walk on a flat, 
hard surface in a period of 6 min [18]. Since the test is self-paced, patients 
with multiple co-morbidities and varying severity of conditions can per-
form it safely. Patients are considered in the risk zone if they have walked 
less than 300 m [19]. A minimum change of 25 m in the 6MWD for 
COPD patients is considered a minimal clinical important difference 
(MCID) [21]. 

Lower body strength
The ∆30-STST was performed to measure the lower body strength of 
patients. Research demonstrates that lower body strength helps to 
improve balance and reduces the risk of falls [22]. In the ∆30-STST, 
participants sit on a chair that is 45 cm from the ground, arms held 
crossing the chest (unless required to push up for standing), and stand 
up and sit down as many times as possible in 30 s. The BFH team deter-
mined that participants would be considered at risk if fewer than eight 
unassisted sit-to-stands were completed. A ∆30-STST of at least two rep-
etitions represents the MCID [23].

COPD health status
COPD health status was assessed with the CAT, a simple, eight-item 
health status instrument for patients with COPD. It is highly practical, 
has good psychometric properties, and has been shown to be responsive 
to PR and recovery from exacerbation [24, 25]. A decrease in CAT score 
represents an improvement in health status, whereas an increase rep-
resents worsening. A decrease by two or more points was used as MCID 
improvement for the CAT [26, 27]. 

Respiratory quality of life
The St. Georges Respiratory Quality of Life (SGRQ) questionnaire is a 
disease-specific quality of life assessment tool validated in both COPD 
and other lung diseases [28, 29]. The questionnaire measures health sta-
tus in patients with chronic airflow limitation, with 76 items divided 
into three parts: symptoms, activity limitation, and social and emotional 
impact of disease. Scores range from 0 to 100, where 0 indicates no 
impairment and 100 indicates worst possible quality of life. A change of 
4 points is the MCID for the SGRQ [30–32]. 

Quality of life
The EQ-5D-5L is a preference-based health survey assessing five health 
dimensions with varying levels of severity and overall health visual 
analog scale (VAS) [33, 34]. The five dimensions include mobility, self-
care, usual activities, pain or discomfort, and anxiety/depression. The 
EQ-5D-5L yields two scores. The EQ-5D VAS relies on respondents 

TABLE 1
Breathing for Health program content
Week Content

1 Healthy lifestyles, goal introductions, pretest
2 Lung disease pathology, medication and inhaler device review
3 Stress management, motivational barriers, breathing management 

strategies
4 Exercise, nutrition
5 SMART* goals, cough and energy conservation, oxygen therapy
6 Personal directives, enduring power of attorney
7 Aggravating factors, exacerbation management, action plans
8 Goal sharing, questions, celebration, post-exercise commitment, 

post-test

*S, specific; M, measurable; A, achievable; R, realistic; T, timely.
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choosing a number from 0 (worst imaginable health state) to 100 (best 
imaginable health state) to indicate their current health state. The 
EQ-5D index scores (based on the Canadian scoring algorithm) range 
from –0.148 to 0.949, with higher scores indicating better 
health-related quality of life and scores < 0 indicating a health state 
“worse than dead”, scores = 0 “same as dead”, and scores > 0 “better 
than dead” [35]. Research supports an MCID of 10 points change in 
EQ-5D VAS score and 0.04 points change in EQ-5D Index score [35].

ED visits
Data were matched from the Group class registration and the National 
Ambulatory Care Reporting System on The Unique Lifetime Identifier. 
ED visits due to respiratory causes were extracted for each patient for the 
12-months prior to entry into the PR program and 12 months after 
completion.

Statistical analysis methods
Initially, data were cleaned in Excel and analyzed in SPSS 24 (IBM 
Corporation). A paired t-test was conducted in SPSS to determine 
whether there were statistically significant group differences pre- and 
post-program. An independent t-test test was performed for group com-
parisons and a χ2 test was performed for association testing.

RESULTS
During the study period, from January 2016 to April 2020, 16 BFH pro-
grams were conducted with 209 participants enrolling in the program. 
In total, almost two-thirds of participants completed the program, as 
defined internally by the BFH team as any participant who attended 
minimum 75% of classes (12 out of 16). This was determined using the 
Global Initiative for Chronic Obstructive Lung Disease guidelines at the 
time, which stated the minimum length of an effective rehabilitation 
program is 6 weeks with supervised exercise at minimum twice a week 
[36]. Pre- and post-data were analysed for participants with pre- and 
post-measures available.

Demographics
The mean age of patients enrolled in the program was 71 years, and just 
over half were male. Table 2 shows the baseline characteristics of all 
patients attending at least one class. Most of the patients had a diagno-
sis of COPD. Almost two-thirds of enrollees had three or more 
co-morbidities. One-fifth of participants were current smokers, while 
almost three-quarters were ex-smokers. Those patients who completed 
the program had higher representation of male participants compared 
with those who did not complete or cancelled their participation in the 
program. No other differences in patient characteristics and completion 
level were statistically significant. 

Program impacts
Program impacts were calculated only for those patients who had 
post-program data available for comparisons. Descriptive statistics and 
significance between pre- and post-program data are highlighted in 
Table 3. 

Pretests of functional status, measured by the 6MWD, classified 28 
participants in the risk zone with 17 of these participants (61%) moved 
post-program into the nonrisk zone. Almost three-quarters (72%) of par-
ticipants showed clinically meaningful improvements in their functional 
capacity, increased walking distance at least 25 m, after program comple-
tion. Overall, participants showed a significant increase in the number 
of meters walked (p < 0.01).

Positive changes were observed for lower body strength, as mea-
sured by the ∆30-STST test. Pretests classified 24 participants in the 
risk zone (fewer than eight unassisted sit-to-stands; cut off provided 
by team), and of those 19 (79%) moved into the nonrisk zone 
post-program. Over half of participants (54%) showed clinically 
meaningful improvements in lower body strength. Overall, partici-
pants significantly increased the number of sit-to-stands after the pro-
gram (p < 0.01).

Half the participants showed clinically meaningful improvement in 
COPD health status. CAT scores significantly improved (decreased) after 
the program (p < 0.01). 

Nearly half (42%) the participants showed clinically meaningful 
improvement in their respiratory quality of life. However, no statis-
tically significant difference was observed in the SGQL pre- versus 
post-assessment. Positive change was also observed in the EQ-5D-5L 
health survey. Over one-third of participants showed clinically 

TABLE 2
Breathing for health participant demographics 

Demographic 

Total  
(n = 209),

N (%)

Completed 
program
(n = 132),

N (%)

Incomplete 
or cancelled

(n = 77)
N (%) p

Gender <0.05

Male 107 (51) 75 (57) 32 (42)

Age, y n.s.

< 60 24 (12) 14 (11) 10 (13)

60–79 147 (70) 99 (75) 48 (62)

80+ 38 (18) 19 (15) 19 (25)

Smoking status n.s.

Current smoker 30 (14) 19 (14) 11 (14)

Ex-smoker 116 (56) 95 (72) 21 (27)

Nonsmoker 15 (7) 13 (10) 2 (3)

Missing 48 (23) 5 (4) 43 (56)

Number of comorbidities per patient n.s.

COPD or Asthma 
Only 

10 (5) 9 (7) 1 (1)

1 28 (13) 24 (18) 4 (5)

2 25 (12) 18 (14) 7 (9)

3 38 (18) 26 (20) 12 (16)

4 30 (14) 24 (18) 6 (8)

5+ 34 (16) 30 (23) 4 (5)

Missing 44 (21) 1 (1) 43 (56)

Comorbidity 
diagnosis 

n.s.

Hypertension 94 (45) 71 (54) 23 (30)

Dyslipidemia, 
hyperlipidemia, 
hypercholesterol-
emia

73 (35) 62 (47) 11 (14)

Gastroesophageal 
reflux disease

52 (25) 40 (30) 12 (16)

Arthritis 52 (25) 38 (29) 14 (18)

Coronary artery 
disease

36 (17) 29 (22) 7 (9)

Anxiety 34 (16) 27 (21) 7 (9)

Depression 33 (16) 26 (20) 7 (9)

Hypothyroidism 29 (14) 21 (16) 8 (10)

Sleep apnea 29 (14) 26 (20) 3 (4)

Diabetes 27 (13) 21 (16) 6 (8)

Osteoporosis 23 (11) 17 (13) 6 (8)

Pulmonary fibrosis 10 (5) 9 (7) 1 (1)

Other* 29 (14) 25 (19) 4 (5)
*Includes comorbidities such as: hiatus hernia, transient ischemic attack, 
diverticulosis, chronic kidney disease, glaucoma, polymyalgia rheumatic, 
obesity hypoventilation symptom, thyroid disease, and/or bipolar disorder.
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meaningful improvements in their EQ-5D-5L index and EQ-5D-5L 
VAS (42% and 34%, respectively). Differences for both 
the EQ-5D-5L index and EQ-5D VAS were statistically significant 
(p < 0.05).

The average number of ED visits related to disease of the respiratory 
system 12 months after program registration was compared to average 
preprogram ED visits. Table 4 shows the frequencies and significance 
between pre- and post-program data for ED visits. Across all participants, 
post-program ED visits statistically decreased from 1.6 to 1.0 
(p < 0.05). An even greater decline in average ED visits was observed for 
participants who completed the program (1.9 to 1.1, p < 0.05).

DISCUSSION
For patients that live with lung disease, the combination of the non-
pharmacological and pharmacological strategies is critical for improv-
ing outcomes. The role of PR, although has primarily focused on 
COPD, is evolving to show benefit in the outcomes of other 
lung-related illnesses, such as severe asthma or pulmonary hyperten-
sion, interstitial lung disease and even lung cancers. However, access 
to these programs is limited. The BFH PR program is a first of its kind 
program to deliver PR in the patient’s medical home. This novel 
approach provides several advantages to PR delivery including famil-
iarity of the patients with the PR staff members, education and exer-
cise in familiar environments and primary care support as this 
program is endorsed by the PCN that they belong to. This improved 

knowledge translation to primary care physicians regarding the role 
PR plays in the treatment of patients with chronic respiratory diseases 
is of clear advantage to improve practice patterns. In addition, there is 
routinely a large waitlist for PR programs in Alberta, approximately 
400 patients at any point [9]. ESPCN patients can have faster access to 
PR, due to a potentially smaller waitlist, as the program is prioritized 
for patients belonging to ESPCN. The BFH patient referrals come 
from family physicians, respiratory therapists, and other clinicians in 
the patient’s medical home. These are all strengths of the BFH pro-
gram and is in keeping with current CTS recommendations for 
patients to attend PR if they have persistent symptoms, poor exer-
tional capability, and health status despite optimized pharmacother-
apy [37]. 

Education materials delivered during the program are consistent 
with Canadian PR standards. LWWCOPD course booklets are pro-
vided, and facilitators utilize prepared presentations that cover 
subjects such as lung anatomy and physiology, lung disease patho-
physiology, medication and inhaler device techniques, energy conser-
vation principles, and breathing management strategies [15]. As part 
of the patient’s medical home, patients receive tailored presentations 
on nutrition by a registered dietitian, improvement of physical activ-
ity with an exercise specialist, stress and anxiety management with a 
behavioural health consultant, and have the option to complete 
enduring power of attorney, personal directives, and goals of care 
with a healthy-aging social worker. These presentations allow for 
open discussion specific to patient concerns and help facilitate future 
one-on-one follow-up with these clinicians within their medical 
home.

Program graduates are offered a variety of additional exercise-specific 
programs offered by ESPCN including a once per week open gym with 
exercise specialist supervision. BFH participants may also access one-on-
one follow-up care with any member of the multidisciplinary team. This 
patient-centred approach allows patients to address health care goals 
most important to them. A consistent six-month follow up was recently 
implemented in line with CTS recommendations, which will allow for 
continued support from within the patient’s medical home. At the six-
month follow-up, patients are asked about their activity level, changes in 
medication, health status, and health care utilization. Program-specific 
surveys are re-administered, and an updated functional assessment is 
completed. 

Limitations and future considerations
Several limitations need to be considered when interpreting the find-
ings. First, a sampling bias cannot be ruled out as we lack information 
about those participants who were eligible to participate but did not 
receive referral to the program. Moreover, over one-third of the program 
registrants did not complete the program. More investigation is war-
ranted to understand why some participants do not complete the pro-
gram. There is a lack of data that states acceptable participant drop out 
rates for similar PR programs. However, ESPCN completion rates are 
consistent with other PR studies in Canada [8]. In addition, we do have 
missing data as our evaluation used available program data and did not 
have a highly controlled environment that is typical of many research 
studies.

TABLE 4
Frequency and significance between pre- and post-program 
data for emergency department visits
12-month 
pre- versus 
post-program n

Pre-mean (STD)
min.–max,

Post- mean (STD)
min.–max. p

Completed 
program

58 1.9 (2.4)
0–11

1.2 (1.5)
0–5

<0.05

Incomplete/
cancelled

37 1.1 (0.8)
0–4

0.8 (1.2)
0–6

n.s.

Overall 95 1.6 (2.1)
0–11

1.0 (1.4)
0–6

 <0.05

TABLE 3
Descriptive statistics and significance between pre- and 
post-program data for 6MWD, ∆30-STST, CAT, SGQL, and 
EQ-5D (Index and VAS)*

Assessment Tool n
Pre-mean (STD)

min.–max.
Post-mean (STD)

min.–max. p

Functional Capacity (6MWD)
At risk (<300 m) at the 
beginning

28 237 (62)  
84–294

296 (75)  
84–405

<0.05

Overall 126 374 (102)  
84–585

435 (115)  
84–756

<0.05

Lower Body Strength (∆30-STST)
Less than 8 reps (at risk 
at the beginning)

24 6.2 (1.0) 9.3 (2.8) <0.05

Between 8 to 10 reps 
(at the beginning)

54 8.9 (0.8) 11.1 (2.4) <0.05

More than 11 reps (at 
the beginning)

44 12.7 (1.9) 13.6 (3.0) n.s.

Overall 122 9.8 (2.8)  
3–20

11.6 (3.1)  
4–22

<0.05

COPD Health Status (CAT)
Overall 105 17.4 (6.9)

2–32
15.6 (6.5)

3–31
<0.05

Respiratory Quality of Life (SGRQ)
Symptom 67 53.7 (22.2) 0–100 52.1 (21.8)  

2–91
n.s.

Activity 67 60.3 (22.4)  
0–94

57.5 (24.5)  
0–100

n.s.

Impact 67 30.2 (18.0) 
0–85

29.9 (20.7)  
0–87

n.s.

Overall 67 43.2 (17.8)  
4.8–84

40.6 (18.5)  
3–75

n.s.

Quality of Life (EQ-5D-5L)
EQ-5D Index 117 0.77 (0.17)  

0.08–0.95
0.8 (0.15)  
0.14–0.95

<0.05

EQ-5D VAS 117 67 (18.3)  
30–100

70 (16.1)  
20–100

<0.05

Note: 6MWD, six minute walk distance; Δ30-STST, 30 second sit to stand 
test; CAT, COPD assessment test; SGQL, St. George’s respiratory quality of 
life questionnaire.
*Includes only patients that have both pre- and post-measurement.
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CONCLUSION
Program evaluation is a valuable tool to assess program impacts, as well 
as improve the quality of programs. Program evaluation of PR would be 
strengthened by mixed-methods approaches, for example, the use of 
qualitative participant and facilitator feedback data to inform program 
improvements. Expanding the evaluation plan to include post-gradua-
tion data at six months or beyond allows for assessment of the longevity 
of the program benefits and provides an opportunity to reconnect 
patients with their primary care team.

The current COVID-19 pandemic has highlighted the need for 
continued optimization of telehealth or other virtual PR delivery plat-
forms [38]. Prior to the pandemic, some BFH attendees did not com-
plete the full program due to a variety of barriers to in-person 
attendance such as transportation and mobility. During the pandemic, 
BFH has transitioned into virtual programming that includes 
LWWCOPD education, guest-speaker presentations, and a modified 
exercise program to support those with chronic lung conditions. 
Virtual/telehealth programing supports patients with chronic lung dis-
ease by improving health-related quality of life and overall exertional 
capability comparable to in-person programing [39]. More research is 
warranted to understand its role in reduction of health care utilization 
and exacerbation recognition [40]. 

Overall, the delivery of the BFH program through a primary care 
site has increased local access to PR for patients. Evaluation results indi-
cate the BFH program supports improvements in functional capacity, 
lower body strength, COPD health status, respiratory quality of life, 
and quality of life for the participants completing the program. 
Additionally, a decrease in ED visits for program participants was 
observed. Providing program access through primary care improves 
self-management of lung disease and overall improvement in patient 
quality of life, while connecting patients to other team members in their 
medical home. 
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