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Exercise training 

Exercise training is important in the management of people with chronic respiratory conditions:

• Increase exercise capacity (reduced rate of lung function decline)

• Reduce severity of symptoms 

• Improve HRQoL

• Mitigates healthcare utilisation

Dowman et al  2021, McCarthy et al 2015, Radtke et al 2017

Exercise training 

Generally similar exercise principals 
to the healthy population – overload 
principal

Higher intensity exercise > lower 
intensity exercise 

Armstrong et al 2019, Garber et al 2011

Load/effort during exercise > load/effort during daily life
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Undertraining

Minor physiological 
adaptions  

Acute overload

Positive 
physiological 
adaptions, no 

changes in 
performance 

‘Optimal’

Improvements in 
physiological 

adaptions and 
performance

Overtraining

Mal-adaptions 

What type of exercise in which 
patient and when?

Reducing the time 
burden 

Reducing the 
symptom burden 

Self-monitoring and 
support

Interval training (+/- high 
intensity interval training) 

Technology / devices

Owen et al 2016, Calthorpe et al 2020

Interval training 
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Interval training 

Buchheit et al 2013, Burgomaster et al 2005, Gibala et al 2006 & 2012, Vogiatzis et al 2002

Repeated cycles of ‘work’ interrupted by ‘rest’ 

• Wingate test (30 sec sprint, 4 min recovery)

• Short (<45 sec) to long (2 to 4 min)

• 5 to ~45 mins (all inclusive)

Useful for people with chronic respiratory disease 

• Reduced work of breathing and muscle fatigue

• Opportunity to maximise training intensity and prolonged exposure of 

peripheral muscles prior to engaging anaerobic metabolism

Benefits from 2 weeks 

To synthesise the data that have reported the effects of land-based 

(walking, cycling etc.) high intensity interval training (HIIT) on exercise 

capacity in adults living with chronic respiratory conditions

COPD (RCTs)

HIIT vs. no exercise 

• 2 studies

• Embedded within a pulmonary rehabilitation program 

HIIT vs. moderate intensity continuous exercise 

• 2 previous systematic reviews 

• 10 studies 
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COPD

Maximal work rate Peak oxygen uptake 

Beauchamp 2010, Sawyer 2020

Continuous        HIIT Continuous        HIIT

Cystic fibrosis

Non-CF Bronchiectasis

Interstitial lung diseases

Lung cancer

n = 1 RCT (HIIT vs. no exercise)
n = 2  RCT (HIIT vs. continuous) 

n = 0 RCT

n = 1 RCT

n = 1 RCT (HIIT vs. no exercise)
n = 1 RCT (HIIT vs. continuous) 

n = 1 RCT (HIIT vs. no exercise)
n = 0 RCT (HIIT vs. continuous) 

Armstrong & Vogiatzis 2019, Beauchamp 
et al 2010, Sawyer et al 2020
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Cystic fibrosis 

Assessment 
for eligibility

Recruitment Baseline 
assessment

Follow-up 
assessment 

(Blinded)Usual care + 
weekly contact

Usual care + 
HIIT 

• ≥ 15 years
• BMI > 16 kg/m2

• Stable respiratory disease
• Not already undertaking a supervised exercise program >2/7 
• No contraindications to undertaking a maximal cycle ergometry test 

Single-blinded randomised controlled trial 

8 weeks

(ANZCTR: 12617001271392)

Randomisation

RCT
Cycling-based HIIT 

2 to 3 times per week for 8 weeks  

60% Wmax (week 1) → 80% Wmax (week 2)→ symptom-based  

2 min warm 
up

6 x 
30 s work 
30 s rest 

2 min
cool down

10 minutes
Primary outcome: 

Time to symptom limitation 
(Tlim) 

Breath-by-breath analysis, ECG, 
BP, SpO2 and symptoms

# 1: Maximal incremental

# 2: Constant work rate

Results

93% [83, 95]
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Weeks

Attendance: 93% [83, 95]

Completion: 100% [100, 100]

Mild, single occasion post-exercise soreness (n = 4) 

No adverse events

Improved physical function (self-reported)
End-exercise

p = 0.017*

Control

HIIT

▲ 87% 
▲ 70% 

Kaltsakas et al 2021
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93% [83, 95]

Kaltsakas et al 2021, Vogiatzis et al 2004, Wickerson et al 2019

CF

ILD
COPD

↓ ventilation requirements
↓ dynamic hyperinflation
↓ lactate concentration 

93% [83, 95]

More unintended breaks 
during continuous exercise 
due to dyspnea (no breaks 

during interval exercise) 

Greater leg fatigue with 
continuous exercise – 78%

Greater dyspnea with 
continuous exercise – 67%

Preference for interval exercise 
– 89%

Wickerson et al 2019

ILD

Lower post-op pulmonary 
complications in the HIIT 

group compared to usual care
23% versus 44% 

Lower atelectasis 
12% versus 36%

Shorter high-dependency stay 
post-op
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Symptoms 

Efficiency 

Matched-work 
versus 

Low volume 

Self-monitoring and support 

How can we incorporate technology?

Wootton S et al 2018 Respirol
Steele BG et al 2008 Arch Phys Med Rehabil
Nguyen HQ et al 2009 Int J Chron Obstruct Pulmon Dis

Zanaboni P et al 2013 Telemed Telecare
Vasilopoulou M et al 2009 ERJ
‘Beam-CF’

Monitor / record: Symptoms, activity, respiratory function, observations (SpO2/HR) etc.

Bourne 2017, Chaplin 2017, Hang 2019, Spencer 2019
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Willingness to use technology 

Seidman 2017

Considerations for self-monitoring  

Poor peripheral 
circulation 

Clubbing – fingers

Misuse  

Conclusions 
• A personalised and comprehensive approach → aiming to reduce patient barriers and emphasise 

enablers to exercise 

• Interval training can reduce symptoms and reduce time burden of exercise 

• Other forms of exercise training: resistance/strength, upper limb, flexibility, water-based, tai chi, yoga, 
whole-body vibration - outside of today’s scope

• Smart watches, apps, web-based platforms can optimise access to exercise routines → ongoing robust 
evidence required, no evidence not to use 

• Challenges – accuracy of self-recording, evidence-based practice, growth of development can overtake 
ability to undertake trials in a timely manner 

Individualised

22

23

24



3/08/2021

9

References
Armstrong M, Vogiatzis I. Personalized exercise training in chronic lung diseases. Respirology. 2019 Sep;24(9):854-62.
Beauchamp MK, Nonoyama M, Goldstein RS, Hill K, Dolmage TE, Mathur S, Brooks D. Interval versus continuous training in individuals with chronic obstructive pulmonary disease-a systematic review.
Thorax. 2010 Feb 1;65(2):157-64.
Bourne S, DeVos R, North M, Chauhan A, Green B, Brown T, Cornelius V, Wilkinson T. Online versus face-to-face pulmonary rehabilitation for patients with chronic obstructive pulmonary disease:
randomised controlled trial. BMJ open. 2017 Jul 1;7(7):e014580.
Buchheit M, Laursen PB. High-intensity interval training, solutions to the programming puzzle. Sports medicine. 2013 May;43(5):313-38.
Burgomaster KA, Hughes SC, Heigenhauser GJ, Bradwell SN, Gibala MJ. Six sessions of sprint interval training increases muscle oxidative potential and cycle endurance capacity in humans. Journal of
applied physiology. 2005 Jun 1.
Chaplin E, Hewitt S, Apps L, Bankart J, Pulikottil-Jacob R, Boyce S, Morgan M, Williams J, Singh S. Interactive web-based pulmonary rehabilitation programme: a randomised controlled feasibility trial. BMJ
open. 2017 Mar 1;7(3):e013682.
Dowman L, Hill CJ, May A, Holland AE. Pulmonary rehabilitation for interstitial lung disease. Cochrane Database of Systematic Reviews. 2021(1).
Garber CE, Blissmer B, Deschenes MR, Franklin BA, Lamonte MJ, Lee IM, Nieman DC, Swain DP. American College of Sports Medicine position stand. Quantity and quality of exercise for developing and
maintaining cardiorespiratory, musculoskeletal, and neuromotor fitness in apparently healthy adults: guidance for prescribing exercise. Medicine and science in sports and exercise. 2011 Jul 1;43(7):1334-
59.
Gibala MJ, Little JP, Van Essen M, Wilkin GP, Burgomaster KA, Safdar A, Raha S, Tarnopolsky MA. Short‐term sprint interval versus traditional endurance training: similar initial adaptations in human skeletal
muscle and exercise performance. The Journal of physiology. 2006 Sep 15;575(3):901-11.
Gibala MJ, Little JP, MacDonald MJ, Hawley JA. Physiological adaptations to low‐volume, high‐intensity interval training in health and disease. The Journal of physiology. 2012 Mar 1;590(5):1077-84.
McCarthy B, Casey D, Devane D, Murphy K, Murphy E, Lacasse Y. Pulmonary rehabilitation for chronic obstructive pulmonary disease. Cochrane database of systematic reviews. 2015(2).
Radtke T, Nevitt SJ, Hebestreit H, Kriemler S. Physical exercise training for cystic fibrosis. Cochrane Database of Systematic Reviews. 2017(11).
Sawyer A, Cavalheri V, Jenkins S, Wood J, Cecins N, Bear N, Singh B, Gucciardi D, Hill K. High-Intensity Interval Training Is Effective at Increasing Exercise Endurance Capacity and Is Well Tolerated by Adults
with Cystic Fibrosis. Journal of clinical medicine. 2020 Oct;9(10):3098
Sawyer A, Cavalheri V, Hill K. Effects of high intensity interval training on exercise capacity in people with chronic pulmonary conditions: a narrative review. BMC Sports Science, Medicine and
Rehabilitation. 2020 Dec;12(1):1-0.
Wickerson L, Brooks D, Granton J, Reid WD, Rozenberg D, Singer LG, Mathur S. Interval aerobic exercise in individuals with advanced interstitial lung disease: a feasibility study. Physiotherapy theory and
practice. 2019 Oct 19:1-9.
Vogiatzis I, Nanas S, Roussos C. Interval training as an alternative modality to continuous exercise in patients with COPD. European Respiratory Journal. 2002 Jul 1;20(1):12-9.

27

25

26

27


