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Abstract

Background: The implementation of Post-Exacerbation Pulmonary 
Rehabilitation (PEPR) in clinical practice has some challenges.

Aims: The aim of this project was to evaluate the feasibility and 
effectiveness of PEPR in practice. 

Material and methods: Data were collected prospectively from 112 
patients referred to PEPR. Healthcare (HC) utilization was measu-
red by 30- and 90-day readmissions (30R&90R) and emergency 
departments visits (30ED&90ED), and compared between PEPR 
completers, drop-outs, and decliners (Chi-squared test). Incre-
mental cost effectiveness (ICER) was calculated. The Incremental 
Shuttle Walk Test (ISWT), the Chronic Obstructive Pulmonary Di-
sease (COPD) Assessment Test (CAT), the Breathing Problem Qu-
estionnaire (BPQ), and the Hospital Anxiety and Depression Score 
(HADS) were all assessed pre- and post-PEPR. 

Results: Compared to PEPR completers (n = 38), PEPR decliners (n = 
59) and drop-out patients (n = 15) had more 30&90ED attendances 
(8% vs. 24% and 47%; χ2 = 4.31, p = 0.04 and χ2 = 9.60, p = 0.002, 
respectively), 30R (5% vs. 20% and 27%; χ2 = 4.67, p = 0.03 and χ2 
= 4.44, p = 0.04, respectively), and 90R (3% vs. 24% and 40%; χ2 = 
7.93, p = 0.005 and χ2 = 12.39, p < 0.001, respectively). The ICER was 
£7,248 (€8,394) in favor of the PEPR-completer group. There were 
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significant improvements of mean difference in 
all assessment tests for patients who completed 
PEPR (95% CI), with the exception of their HADS 
score. In the ISWT, patients had a mean distance 
of 50.3 m (29.7 m pre-PEPR and 70.9 m post-PEPR; 
p < 0.001); patients had a mean score of -3.6 on 

the BPQ (-1.7 pre-PEPR, -5.4 post-PEPR; p = 0.001), 
and a mean CAT score of -4.3 (-1.9 pre-PEPR, -6.7 
post-PEPR; p = 0.002).  

Conclusion: : PEPR is feasible and cost-effective. 
Several factors should be considered for HC qu-
ality and effectiveness improvement.

Introduction

One in eight emergency admissions in the UK are 
due to acute exacerbations of Chronic Obstruc-
tive Pulmonary Disease (AECOPD), with a cost 
to the National Health Service (NHS) of £805-
870 million a year [1]. Of these who are admitted 
to hospital with AECOPD, 7% will die in hospi-
tal, 13.9% will die within 90 days, and 25% will 
die within one year [1, 2]. The consequences of 
an AECOPD are reduced physical activity, musc-
le function, exercise capacity, and quality of life 
(QoL) [3-5], as well as increased mortality and 
risk of readmission [6-7]. 
Post-Exacerbation Pulmonary Rehabilitation 
(PEPR) following an AECOPD admission has simi-
lar benefits to elective pulmonary rehabilitation 
(PR) in terms of health-related outcome measu-
res [8]. Results from PEPR randomized control-
led trials (RCTs) have demonstrated that it results 
not only in improved exercise tolerance and QoL, 
but also in reduced hospital readmissions [9, 10]. 
Therefore, current guidelines recommend PEPR 
in the management of AECOPD [1, 2, 11]. However, 
participants in PEPR trials may not be represen-
tative of real-world patients, and whether results 
of RCTs can be replicated in clinical practice is 
yet to be demonstrated. 
Concerns have been expressed regarding the fe-
asibility of PEPR in real-world clinical situations 
due to patient recruitment and uptake difficulties 
[12]. For example, in one RCT it took three years 
to recruit 60 patients [9]. More concerning are 
figures from both clinical practice and a cluster 
analysis reporting that only 10–23% of patients 
admitted with an AECOPD completed PEPR [13, 

14]. Patients will cite many reasons for non-
-participation in PEPR, including problems with 
transport, logistics, or poor recall of information 
provided during hospital admission [15, 16]. The 
impact of admission on psychological health can 
also be such that patients are reluctant to attend 
outpatient settings or engage in rehabilitation 
[12]. It is difficult to ascertain whether observed 
healthcare (HC) utilization reductions are prima-
rily due to physiological adaptations, improved 
self-management, or psychological support thro-
ugh regular clinician contact. 
In June 2013, our NHS general hospital in South 
East England, United Kingdom, served a popula-
tion of approximately 400,000, with an average of 
42 admissions per month due to an AECOPD. For 
these AECOPD admissions, the average length of 
stay was 7.7 days [17]. While average length of stay 
was comparable to other similar acute hospital 
trusts in the same geographical area, the 30- and 
90-day readmission rates were higher at our ho-
spital [17]. This discrepancy prompted considera-
tion of quality improvements that could help to 
reduce readmission rates. Funding was secured 
from the chief executive’s innovation fund to pilot 
PEPR as a quality improvement project to assess if 
PEPR could reduce readmission rates for patients 
admitted with an AECOPD. 

Aims

The aim of the study was the qualitative and qu-
antitative analysis of single-leg jumping in child-
ren aged 7–13 years. The subject of the study was 
to determine variants of the activity of the sup-
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porting and unloaded lower limb and compensa-
tory synkinesis, the number of jumps in selected 
time intervals for the right and left lower limbs, 
and qualitative and quantitative changes in par-
ticular age groups.

Material and methods

Study design
Data were collected prospectively from those 
referred to PEPR between December 2013 and 
November 2014. This study was a service quali-
ty improvement project and thus ethical opinion 
from a research ethics committee was not so-
ught. The project was reviewed and approved by 
the Ashford and St. Peter’s Hospitals (ASPH) NHS 
Foundation Trust chief executive innovation fund 
panel. 

Plan, Do, Study, Act (PDSA) cycle
Quality improvement Plan, Do, Study, Act (PDSA) 
cycles provide a framework for testing, develo-
ping, and implementing change [18]. The PDSA 
cycle in this project was as follows:
P: Assess the feasibility of PEPR in a real-world 
clinical setting.
D: Launch PEPR classes with small numbers of 
patients to allow for testing.
S: Collect data, including referral numbers, out-
come measures, and healthcare utilization.
A: Identify and consider modifications required, 
as seen in the discussion section of this paper.

PEPR program provision  
Subjects undertook a minimum six-week outpa-
tient PEPR program with two supervised and one 
unsupervised (home exercise) sessions per week. 
For patient convenience and to maximize atten-
dance, PEPR was organized as a “rolling” program, 
and patients who missed session(s) could conti-
nue beyond six weeks until they had attended 12 
supervised sessions over a maximum of 10 weeks. 
Each session consisted of a 1-hour exercise tra-
ining session and a 30-minute education session. 
The exercise training was designed as circuit 
training and consisted of an individually tailored 

program of aerobic and strength training. Endu-
rance or interval trainings were used to achieve 
an exercise intensity of 60-85% VO2 peak (Peak 
Oxygen consumption), based on the Incremental 
Shuttle Walk Test (ISWT). High intensity exercise 
was promoted, and gradual progression was en-
couraged each week. Aerobic training included 
cycling, walking, and step climbing. Additionally, 
patients were encouraged to increase their wal-
king distance using goal setting. Education ses-
sions were delivered by a multidisciplinary team 
and covered topics as per current guidelines [11, 
19]. If required, a delta rollator or walking stick 
was provided and supplemental ambulatory oxy-
gen was prescribed. Free transport was provided 
for those requiring it.

Participants  
Patients admitted with an acute exacerbation of 
a chronic respiratory condition were eligible for 
PEPR and were referred at discharge from the 
hospital to an outpatient PEPR program. Patients 
were ineligible for PEPR if they had unstable angi-
na, arterial fibrillation, or other unstable cardio-
-vascular conditions, severe musculoskeletal pro-
blems affecting ability to exercise, were unable 
to attend a hospital outpatient program, or were 
under end-of-life care. Patients who declined to 
attend PEPR or who did not attend their assess-
ment appointment were considered “decliners.” 
Patients who agreed to attend the PEPR program 
underwent an individual baseline assessment. 
After attendance of 12 rehabilitation sessions, 
patients were invited for a reassessment session 
within one week of completion. Those unable to 
complete a minimum of 75% of the program (9 
sessions) were classified as “drop-out.” 

Outcome measures  
Age, gender, and history of previous admissions 
were recorded. Data on HC utilization were 
collected from hospital patient administration 
systems and discharge summaries. Number of 
emergency department (ED) visits plus number 
and subsequent length of hospital readmissions 
at 30-and 90-days post–hospital discharge were 
recorded. The following measures were recorded 
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before and after PEPR: Forced expiratory volume 
in one second (FEV1) and forced vital capacity 
(FVC) were assessed according to the American 
Thoracic Society (ATS) and European Respirato-
ry Society (ERS) standards of spirometry using 
a spirometer (Vitalograph Model 6000; Vitalo-
graph Ltd, Maids Moreton, Bucks, UK) [20]; exer-
cise tolerance was assessed using the ISWT and 
the Endurance Shuttle Walk Test (ESWT); and 
health-related QoL was measured using the Bre-
athing Problem Questionnaire (BPQ) [21], COPD 
Assessment Test (CAT), and the Hospital Anxiety 
and Depression Scale (HADS). As part of the eva-
luation of the PEPR program, patients were also 
asked to complete an in-house patient satisfac-
tion survey.

Statistical analysis
Demographics were presented using descriptive 
statistics. Data were analyzed in groups of PEPR 
completers, PEPR drop-outs, and PEPR decliners. 
Patients who failed to attend an initial assess-
ment were combined with those who initially 
declined to form the decliner group. Differences 
in baseline characteristics between the groups 
were assessed using ANOVA. The number of re-
admissions and ED attendances in each group 
were compared using a Chi-squared test. Data 
pre- and post-PEPR were analyzed using a paired 
t-test for parametric variables and a Wilcoxon si-

gned-rank test for non-parametric variables. For 
all analyses, a p-value of 0.05 was used as statisti-
cally significant. All statistical analyses were car-
ried out in SPSS v23 (IBM statistics, Armonk, US).

Cost effectiveness analysis
A cost-benefit analysis was carried out from an 
NHS perspective. A comparator of 90-day read-
mission and subsequent bed days was chosen. 
An assumed bed day cost of £302 was used. Cost 
variables input into the model were staffing and 
equipment costs of the PEPR program. An incre-
mental cost effectiveness (ICER) was calculated 
[25]. As this model only allows two groups, the 
decliner group was compared to a combined PE-
PR-completer and drop-out group.

Results

Participants
There were 112 PEPR referrals received. Follo-
wing first telephone contact, 50 patients declined 
PEPR. Figure 1 displays the recruitment pathway 
of PEPR referrals. The participant mean (SD) age 
was 72 (± 9.6) years, and 42 participants were 
male. The majority of patients had a diagnosis of 
COPD, but patients with other diagnoses were 
referred (n = 10), including bronchiectasis and 
asthma. Baseline characteristics are displayed in 
Table 1. 

112 referrals

62 offered initial assessment (55%)

53 attended initial assessment  
(47% of 112)

9 DNA assessment

15 did not complete (28%) 
38 completed PEPR  

(72% of 47, 34% out of 112)

50 patients declined (45%)
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Healthcare utilization and cost effectiveness

Fewer 30- and 90-day readmissions were ob-
served in patients who completed PEPR compa-
red to both the drop-out group and those who 
declined to attend (Table 2). The same trend was 
observed in 30-day ED attendances, with a clini-
cally meaningful reduction in 90-day ED atten-
dances. When patients were readmitted, those 
who had completed PEPR had a reduced length of 
stay compared to those who had dropped out or 
declined to attend PEPR (Table 3). 

The fixed variable costs, that is the cost of run-
ning the program, equated to £23,441 (€27,147). 
The ICER calculated showed that PEPR was gre-
ater than standard care and equated to £92.88 
(€107.56) per bed day. The total cost associated 
with length of stay for 90 days post–initial admis-
sion in the PEPR-completer and drop-out gro-
up was £41,676 (€48,265), compared to £48,924 
(€56,659) in the PEPR-decliner group. Including 
the cost of the program, the total difference in 
bed day costs between the two groups was £7,248 
(€8,394).

Variable PEPR Com-
pleters

(n=38)

PEPR 
Drop-out

(n=15)

Declined

(n=59)

p-value

Age (years) 73.1 (9.8) 71.1 (10.2) 74.1(9.2) 0.31 (ANOVA)

FEV1 (L) 0.94 (0.39) 0.82 (0.31) - 0.30 (t-test)

pred. FEV1 (%) 46.6 (22.3) 39.2 (13.0) - 0.54 (t-test)

Length of stay (days) 5.7 (4.2) 5.2 (3.8) 6.2 (4.3) 0.70 (ANOVA)

Number of admissions  
in previous 6 months

0.94 (0.9) 1.7 (1.4)a 1.2 (1.3)b 0.69 (ANOVA)
a0.03 t-test
b0.001 t-test

Abbreviations: PEPR – Post-Exacerbation Pulmonary Rehabilitation, FEV1– Forced Expiratory Volume in one 
second.

Table 1. Baseline characteristic of patients referred to PEPR. 

Table 2. 30- and 90-day readmissions and emergency visits. 

Healthcare 
utilisation

PEPR  
decliners 
(n= 59)

PEPR  
drop-out 
(n=15)

PEPR  
completers 
(n=38)

Completers 
vs. Decliners

Completers 
vs. Drop-out

Decliners-
-completer-
s-drop-out

Chi-square

30-day  
readmission

12 (20%) 4 (27%) 2 (5%) χ² =4.67 
(p=0.03)

χ² = 4.44 
(p=0.04)

χ² = 9.1 
(p=0.07)

90-day  
readmission

14 (24%) 6 (40%) 1 (3%) χ² =7.93
(p=0.005)

χ² = 12.39 
(p<0.001)

χ² = 5.97 
(p=0.003)
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30-day ED 
attendance

14 (24%) 7 (47%) 3 (8%) χ²=4.31
(p=0.04)

χ² = 9.60
(p=0.002)

χ² = 5.34 
(p=0.01)

90-day ED 
attendance

16 (27%) 6 (40%) 4 (11%) χ² =3.93
(p=0.048)

χ² =5.61 
(p=0.02)

χ² = 11.45 
(p=0.05)

Abbreviations: PEPR – Post-Exacerbation Pulmonary Rehabilitation, ED – Emergency Department.

PEPR  
decliners

(n=59)

PEPR  
drop-out

(n=15)

PEPR completers

(n=38)

p-value

No. of readmissions 26 10 3 0.003

Mean (SD) LOS on readmission 9.5 (8.7) 14.9 (14.5) 5.3 (1.2) 0.33

Cumulative bed days 162 119 19 0.003

Deaths 5 4 2 0.08

Pre PEPR 
Mean (SD)

Post PEPR 
Mean (SD)

Mean change 
95% CI

p-value

FEV1 (L) 0.94 (0.39) 0.95 (0.4) 0.02
95%CI (-0.03, 0.07)

0.56

% pred. FEV1 43.0 (18.8) 43.5 (19.4) 0.44
95%CI (-2.3, 3.2)

0.75

ISWT (m) 215.3 (119.8) 265.5 (124.1) 50.3
95%CI (29.7, 70.9)

<0.001

Abbreviations: PEPR – Post-Exacerbation Pulmonary Rehabilitation; LOS – Length of stay.

Table 3. Comparison of healthcare utilisation and mortality between PEPR completers and decliners. 

Table 4. Pre-post outcome measures for PEPR completers (n=38).

Effectiveness of PEPR
Thirty-eight patients in this study completed 
PEPR, equating to a PEPR completion rate of 34%. 
Results for spirometry, exercise tolerance, heal-
th-related QoL, and mood pre/post PEPR for the 
completers group are displayed in Table 4. Altho-

ugh there was not a statistically significant chan-
ge in anxiety or depression scores, there was a 
clinically relevant decrease in the numbers of pa-
tients with abnormal or increased levels of anxie-
ty and depression (Figure 2).
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Abbreviations: PEPR – Post-Exacerbation Pulmonary Rehabilitation, FEV1– Forced Expiratory Volume in one second, 
% pred. – percent predicted, ISWT – Incremental Shuttle Walk Test, ESWT – Endurance Shuttle Walk Test, BPQ – 
Breathing Problem Questionnaire, CAT – COPD Assessment Test, HADS – Hospital Anxiety and Depression Scale.

Abbreviations: HADS – Hospital Anxiety and Depression Scale, PEPR – Post-Exacerbation Pulmonary Rehabilitation.

Figure 2. Change in HADS anxiety and depression after PEPR.

ESWT (min.) 5.1 (3.3) 12.2 (6.2) 2 7.1
95%CI (4.5, 9.7)

<0.001

CAT 20.2 (6.3) 16.0 (6.3) -4.3
95%CI (-1.9, – 6.7)

0.002

BPQ 12.2(5.7) 8.6 (3.6) -3.6
95%CI (-1.7, -5.4)

0.001

HADS
anxiety

8.1 (4.8) 6.6 (3.6) 1.5 
95%CI (-0.42, 3.42)

0.12

HADS
depression

5.7 (3.9) 4.6 (2.8) 1.1 
95%CI (-0.4, 2.5)

0.15

x

x
x

x
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Patients’ perspective
Patients’ perspectives and opinions were captu-
red from the patient satisfaction survey through 
open questions. Overall, all patients reported 
that they felt it was a good program. One patient 
reported that it was “A great follow up program 
after a hospital stay.” Patients also found the 
education sessions very useful: “I was pleasan-
tly surprised how informative the classes were,” 
one patient reported. The patients also reported 
perceived benefits to their health and wellbeing, 
with comments such as: “These sessions have de-
finitely improved my health and ability to walk 
further.” 
Twenty-seven patients (54%) who declined to 
attend or dropped out from PEPR provided a re-
ason for refusing. The top three reasons for dec-
lining were: did not want to exercise (n = 10, 37%), 
concurrent medical conditions (n = 5, 19%), and 
feeling too unwell (n = 5, 19%). Other reasons inc-
luded the time commitment, distance to travel, 
and already partaking in regular exercise. 

Discussion

Healthcare utilization
In line with previous RCT reports [8], this study 
observed that PEPR completers were less likely 
to attend the ED or be readmitted compared to 
PEPR decliners. A new observation made in this 
study concerned the shorter length of hospital 
stay following readmission for PEPR completers 
compared to those who declined the program. 
The cost-benefit analysis for PEPR was estima-
ted, but it is beyond the scope of this study to 
include a perspective beyond that of our local 
general hospital. Additionally, the cost effecti-
veness analysis undertaken was unique to this 
PEPR program, and it is therefore unlikely to be 
appropriate to extrapolate to other services. Not 
all variable costs could be included: for example, 
the cost of ED attendances and readmission fi-
nes were not included. The program had capacity 
to accept 249 patients per year but did not run 
at full capacity. Additional cost effectiveness be-
nefits may have been observed had PEPR uptake 
been higher. Overall, we found PEPR to be a co-

st-effective modality in treating exacerbation of 
chronic lung disease resulting in hospitalization 
in our local population.  

Feasibility of PEPR
The PEPR completion rate in this study (34%) is 
comparable to that of previously published RCTs 
(42% [12] and 38% [11]). Our completion rate is 
also comparable with previously reported clinical 
studies with completion rates of 23–48% [13, 22]. 
The results of this quality improvement project 
and previous clinical studies suggest that in real-
-life clinical practice it is possible to achieve PEPR 
completion rates similar to those achieved under 
clinical trial conditions. What remains concer-
ning is a low rate of referrals to PEPR. In our po-
pulation, there were an estimated 500 AECOPD 
admissions per year, yet only 112 referrals to PEPR 
were received. The feasibility of PEPR is a frequ-
ently debated topic and it is yet to be established 
whether the perception of clinicians is a barrier 
to PEPR or whether PEPR is truly unacceptable 
to patients. Acceptability and feasibility of PEPR 
may not be generalizable and may be specific to 
local populations. 
We believe that PEPR should be incorporated and 
prescribed as part of optimal care post-dischar-
ge following an exacerbation [13, 22], which may 
increase acceptability and access to patients. In 
this study, the team delivering PEPR met patients 
during their inpatient stay, which may have incre-
ased acceptance rates. To enhance the feasibility 
of PEPR in clinical practice, transport should be 
provided to ensure frail patients can access the 
service, as was the case in this study. 
In this quality improvement project, patients 
with an exacerbation of any chronic respiratory 
condition were accepted into the PEPR program. 
Other published data only accepted patients 
following an AECOPD. Guidelines recommend 
PR for all chronic respiratory conditions [11, 19], 
and it is likely that both the feasibility and cost 
effectiveness of PEPR will be increased by inclu-
ding patients with an exacerbation of any chro-
nic respiratory condition. In our study, 10 out of 
112 referred patients had respiratory conditions 
other than COPD. Some service models incorpo-
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rate PEPR into standard (elective) PR programs. 
However, clinical supervision is crucial, and due 
to increased breathlessness, anxiety, and poten-
tial medical instability, post-exacerbation pa-
tients are likely to require closer supervision and 
support to exercise at adequate and safe levels. 
They also may have more complex health needs 
and require ambulatory oxygen or walking aid in 
the follow-up of hospitalization. It may, therefore, 
be appropriate to provide PEPR as a stand-alo-
ne program rather than attempting to integrate 
post-exacerbation patients into existing PR pro-
grams. Patients admitted with AECOPD are at 
higher risk of further exacerbations. Therefore, 
a small window of opportunity exists to recruit 
patients to PEPR post-discharge, to ensure that 
physiological benefits are achieved before re- 
exacerbation. 

PEPR effectiveness 
In this study, PEPR resulted in improved exerci-
se tolerance and QoL. Furthermore, we demon-
strated that outcomes observed in RCTs can be 
replicated in a local general hospital population. 
In our study, we observed that maximal exercise 
capacity improved beyond the minimal clinically 
important difference (MCID). However, previous 
RCTs [9, 10] investigating PEPR observed greater 
improvements in maximal exercise tolerance 
than was measured in this investigation. Previo-
us RCT cohorts reported a lower baseline exerci-
se tolerance and less severe airway obstruction 
than this cohort, and therefore previous cohorts 
had greater scope for improvement, which may 
explain the lesser improvement observed in this 
cohort. 
This is the first study investigating PEPR to use 
BPQ, CAT, and HADS as outcome measures. This 
was a quality improvement project where less ti-
me-consuming outcome measures were utilized. 
We are therefore unable to make direct compa-
risons with previous studies [8-10]. However, si-
gnificant improvements in QoL and health status 
were observed in this study, which, despite the 
different outcome measures utilized, appear to 
be in concordance with previous studies. Overall, 
the baseline scores for anxiety and depression 

were low, indicating no mood disturbances [23], 
which may explain why there was no observed 
statistical improvement. However, there was a re-
duction in the number of patients with abnormal 
or increased levels of anxiety and depression fol-
lowing PEPR, and this should be considered clini-
cally relevant. This is the first study considering 
the impacts of PEPR on psychological wellbeing, 
and future larger studies could provide further 
insight. 

Patient perspective 
Previous RCTs and clinical studies have not re-
ported on patients’ perspectives of PEPR. This 
study found that patients perceived PEPR to be 
beneficial, and that they valued both the exercise 
and education elements. Further studies into why 
patients accept or decline PEPR may help to in-
form service design and improve patients’ uptake 
of PEPR.

Limitations, bias, and confounding factors
This study reports on a real-life clinical applica-
tion of PEPR. Subsequently, there was no control 
group. Instead, PEPR decliners and drop-outs 
were utilized as a comparison group. The pa-
tients in the PEPR decliner group were self-se-
lected. It was not possible to collect baseline de-
mographics on many of these patients, making 
study entry comparison difficult. Those patients 
who declined may have done so due to a more 
severe disease, poor motivation, higher levels of 
anxiety, a more complex disease, or a high num-
ber of comorbidities. Patients who dropped out 
from PEPR attended too few sessions to achieve 
physiological health benefits from the program. 
However, the fact that these patients had com-
pleted some PEPR sessions may have created a 
confounding factor. Drop-out patients’ data were 
analyzed along with the PEPR-decliner patients, 
making the analysis more susceptible to attrition 
bias but providing a better estimate of treatment 
effects. As this was a quality improvement pro-
ject, it was not feasible to blind patients, staff, or 
those conducting the analysis. The lack of blin-
ding in this study may have caused some bias, ho-
wever the main aims of the study was to consider 
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the feasibility of PEPR in a real-world example. 
Patient perspective in this study was a secondary 
outcome, the patient survey was not piloted, and 
we acknowledge that data collection of patients’ 
perspectives did not follow the usual rigor of qu-
alitative research. 

Future action
There is much debate in the respiratory specia-
lization regarding the feasibility of PEPR in clini-

cal practice. As part of our quality improvement 
work, and using the results of this and other stu-
dies, we have considered potential causes for low 
PEPR completion rates. Figure 3 shows a cause-
-and-effect fishbone diagram, which considers 
necessary changes to the PEPR program pro-
vided in this study, as well as changes for other 
clinicians to consider when implementing a PEPR 
program.

Medical record 
coding
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Environment

Materials

Manpower

Method
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Problem 
Statement

Low referral 
rates

Ambulatory  
oxygen test 

review
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Figure 3. Factors contributing to the low Post-Exacerbation Pulmonary Rehabilitation (PEPR) completion rates.
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Conclusion 

This quality improvement project has demonstra-
ted that it is feasible to implement PEPR in clini-
cal practice. It would appear from the results of 
this project that, in the local population studied, 
PEPR is a cost-effective treatment option in the 
management of exacerbations of chronic respira-
tory disease. The results of this real-world quali-
ty improvement project suggest that the benefits 
of PEPR on exercise tolerance, health status, and 
QoL observed in RCTs and meta-analyses can 
also be replicated in clinical practice.
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