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ABPA: Allergic bronchopulmonary aspergillosis

ACQ: Asthma control questionnaire

ACT: Asthma control test

AFL: Airflow limitation

AOR: Adjusted odds ratio

ATS: American Thoracic Society

AQLQ: Asthma quality of life questionnaire

AusDiab: Australian Diabetes, Obesity and Lifestyle

BMI: Body mass index

CAT: COPD Assessment Test

Cl: Confidence interval

COPD: Chronic obstructive pulmonary disease

CPM: Count per minutes

ERS: European Respiratory Society

FeNO: Fractional exhaled nitric oxide levels

FER: Forced expiratory ratio (FEV1/ FVC)

FEV1: Forced expiratory volume in the first second

FVC: Forced vital capacity




GINA: Global Initiative for Asthma

GOLD: Global Initiative for Chronic Obstructive Lung Disease

GORD: Gastroesophageal reflux disease

HRCT: High resolution computed tomography

HRQoL: Health-related quality of life

Hs-CRP: High sensitivity C-reactive protein

ICS: Inhaled corticosteroids

ICU: Intensive Care Unit

IFN y: Interferon gamma

IgE: Immunoglobulin E

IL: Interleukin

ILC2: Innate lymphoid cells type 2
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Kcal: Kilocalories
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Mcg: Micrograms

METs: Metabolic equivalent of task

MI: Millilitre

Mg: Milligram
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MMRC: Medical Research Council

MVPA: Moderate and vigorous physical activity

NAEPP: National Asthma Education and Prevention Program

NHANES: National Health and Nutrition Examination Survey

LABA: Long-acting f2-agonist

LAMA: Long-acting anti muscarinic antagonists

OAD: Obstructive airway diseases

OR: Odds ratio

OSA: obstructive sleep apnoea

PA: Physical activity

SABA: Short acting B2 agonist

SD: Standard deviation

SGRQ: Saint George Respiratory Questionnaire

TGF-B: Transforming growth factor beta

Tu2: Type 2 helper

TNF-a: Tumour necrosis alpha

WHO: World Health Organisation

6MWD: six-minute walked distance

6MWT: six-minute walk test

11



ABSTRACT AND SYNOPSIS

Severe asthma, chronic obstructive pulmonary disease (COPD) and bronchiectasis are well-
recognised public health priorities by the World Health Organisation. People affected by
these obstructive airway diseases (OAD) can suffer from considerable impairment in their
quality of life due to the high burden of symptoms, exacerbations/lung attacks, and
associated morbidity. All of these shared characteristics may also be detrimental to the
person’s ability to carry out activities of daily life, and are likely to lead to a vicious circle of

physical activity reduction and deconditioning that will impair health-related quality of life.

In the general population, engaging in healthy levels of physical activity and reducing
sedentary time have been regarded as highly beneficial in the prevention and treatment of
several chronic diseases. In COPD, the impairment in these behaviours has been widely
characterised and the importance of addressing them as part of disease management is
recognised and accepted. However, in severe asthma and bronchiectasis, the
characterisation of physical activity and sedentary time and the role of optimising these

behaviours in disease management is largely under-researched.

In this Thesis, | characterise the degree of physical activity levels and sedentary time in a
severe asthma population and examined whether the activity levels were comparable to that
found in moderate to severe COPD and bronchiectasis. | also investigated the associations
between physical activity levels, pulmonary and extrapulmonary characteristics, and health-
related quality of life in these diseases. In my studies | found that compared to people
without respiratory diseases, people with severe asthma engage in lower levels of moderate
and vigorous intensity physical activity but similar levels of sedentary time. Better
parameters in both behaviours were associated with better disease features, including

exercise capacity, asthma control, and systemic inflammation. When comparing these results
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with bronchiectasis and moderate to severe COPD populations, | found that lower levels of
physical activity is a shared behavioural characteristic of people with OAD, albeit to a lesser
degree in severe asthma and bronchiectasis. Shared pulmonary characteristics differed
between diseases but nevertheless, exercise capacity and airflow limitation explain an
important proportion of physical activity levels in OAD. Finally, | demonstrate that physical
activity and other extrapulmonary characteristics including skeletal muscle strength and
comorbidities, are statistically and clinically associated with health-related quality of life in
bronchiectasis and severe asthma. The associations were stronger for the activity and impact
domain and suggest that health-related quality of life in these diseases could be improved by

addressing these extrapulmonary characteristics.

The findings of this Thesis have extended our knowledge of the characterisation of physical
activity and sedentary time in severe asthma and bronchiectasis. Lower levels of physical
activity are a prevalent feature in OAD populations and should be considered as a treatable
extrapulmonary risk factor for the management of several disease outcomes not only in

COPD, but also in severe asthma and bronchiectasis populations.

13



