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Determinantes de Êxito Terapêutico na Doença Pulmonar Obstrutiva Crónica 

 

RESUMO 

 

A Doença Pulmonar Obstrutiva Crónica (DPOC) é atualmente um dos principais problemas de 

saúde a nível global. Muitos fatores influenciam os resultados terapêuticos, sendo alguns comuns 

e modificáveis. O objetivo desta tese foi entender a adesão à medicação inalatória, apreciar a 

técnica inalatória e caracterizar a adesão à estratégia terapêutica do GOLD. No primeiro trabalho 

avaliou-se a gravidade dos doentes e estudou-se a associação entre diferentes variáveis. No 

segundo trabalho testou-se uma possível associação entre irregularidade dos sintomas e história 

de agudizações frequentes. No terceiro e no quarto trabalho a adesão à medicação inalatória foi 

caracterizada e relacionada com as representações sociais da doença e medicação. O quinto e o 

sexto trabalho caracterizaram a técnica inalatória, relacionando-a com as caraterísticas dos 

doentes e dos dispositivos inalatórios bem como a eficácia do seu ensino. No sétimo trabalho foi 

testada uma possível associação entre técnica inalatória, adesão à medicação e à estratégia 

terapêutica do GOLD, e algumas caraterísticas clínicas e funcionais. A DPOC apresentou-se como 

uma doença heterogênea, e algumas caraterísticas dos doentes associaram-se a maior 

sintomatologia ou a agudizações mais frequentes. A adesão mostrou-se sobretudo associada à 

gravidade funcional da doença e à perceção da necessidade da medicação, tendo sido 

encontrados padrões e razões para os diversos comportamentos relacionados com a adesão. As 

mulheres, os doentes mais idosos e aqueles com menor escolaridade ou nível socioeconómico 

mostraram pior técnica inalatória, que também variou com o dispositivo inalatório prescrito. Após 

ensino da técnica inalatória verificou-se a sua melhoria a longo prazo, sobretudo no grupo de 

inaladores em que os doentes mais facilmente confirmavam um uso adequado. Não se verificou 

uma associação positiva entre má técnica inalatória, má-adesão à medicação ou à estratégia 

terapêutica do GOLD e piores resultados terapêuticos. Para além da correta avaliação do doente e 

de um robusto conhecimento científico, o sucesso do tratamento é arbitrado por determinadas 

caraterísticas, comportamentos e crenças relacionadas com a medicação. Estas dimensões, 

relacionadas com os doentes, devem também ser levadas em consideração como determinantes 

de êxito terapêutico. 

Palavras-chave: DPOC; GOLD; Adesão à medicação; Técnica inalatória; Adesão às diretrizes 

clínicas.  
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Determinants of Treatment Success in Chronic Obstructive Pulmonary Disease 

 

ABSTRACT 

 

Chronic Obstructive Lung Disease (COPD) currently represents one of the most significant health 

problems at international level. Many issues can be related to clinical outcomes, and some of them 

are common and modifiable. The objective of this thesis was to understand adherence to inhaled 

medication, to evaluate the inhalation technique and to characterise prescribers’ non-adherence to 

GOLD strategy. The first study characterised the morbidity of a COPD hospital cohort of stable 

outpatients and the association between different patients’ characteristics. In the second study, an 

association between symptoms irregularities and a history of frequent exacerbations was tested. In 

the third and fourth studies the adherence to inhaled medications was characterised, focused on 

patients’ related determinants. In the fifth study, the inhalation technique was characterised and 

related to patients and inhaler characteristics. In the sixth study the effect of an educational 

intervention on a long-term improvement of inhalation technique was evaluated. In the seventh 

study an association between adherence to inhaled medication, inhaler technique or prescribers’ 

adherence to GOLD strategy and some clinical outcomes was tested. COPD was recognised as a 

heterogeneous disorder. Some groups of patients possess specific characteristics, and some are 

related to more symptoms or frequent exacerbations. Adherence were associated to the functional 

severity of the disease and to needs perception, and different reasons and patterns of adherence 

behaviours have emerged. Elderly patients, women, and those with lower education level or 

socioeconomic status demonstrated a worse inhalation technique. The inhaler technique was also 

related to the type of prescribed inhaler device. After teaching, improvement in critical errors was 

found mainly in the group of inhalers with an easy feedback to the patient, denoting that a 

significant amount of medication was inhaled. Non-adherence to medications or to GOLD strategy, 

and inhalers mishandling were not positively related to poor clinical outcomes. A correct medical 

decision depends on an accurate patient evaluation and on a robust scientific information, but a 

successful treatment is also arbitrated by some patients’ characteristics and by their behaviours 

and beliefs related to the disease and medication. These dimensions, related to the patients, must 

also be taken in account. 

 

Keywords: COPD; GOLD; Adherence; Inhalation technique; Outcomes; Adherence to guidelines. 
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«Non scholae sed vitae discimus.» 

(We do not learn for school, but for life.) 

Lucius Annaeus Seneca, 4 BC- 65 AD 

 

«E Medicina era isso mesmo: penetrar na natureza 

humana, num quotidiano de luta sempre renovada» 

Fernando Namora 

(in Deuses e Demónios da Medicina) 

 

PREFACE 

The current classification of human disease derives from the association between symptoms and 

signs and organs/histopathology findings. A better understanding of human biology, and the finding 

of different molecular signatures related to different biological responses to injury, will lead to a 

new disease nosology and to a new definition of disease expression. This is currently known as P4 

medicine.1 

The way how the scientific community understands and treats airway diseases have not stopped 

evolving, leading to the discovery of new molecules, new inhaler devices and new treatment 

paradigms, largely based on patients' phenotypic characteristics. The present revolution in the 

understanding of human biology promises a new era of a personalised medicine. Medical decision 

will certainly continue to be based on the best patient’s evaluation and on the best available medical 

evidence, but medical diagnosis will be more precise and done earlier. The therapeutic possibilities 

will be also more diversified, making medical decision an increasing challenge.  

Nevertheless, and despite the significant contribution that biology can take to medicine in the 

forthcoming decades, medical science will certainly continue to incorporate the experiential and 

social perspectives defining what a disease is. The relationship between the patient and the 

physician, the trust placed on the healthcare structures, health-care professionals and prescribed 

therapy, will certainly continue to be important in the medicine of the XXI century. Patient’s beliefs 

related to disease and treatment, their health literacy, and the social and cultural representations 

of the disease, will certainly continue to influence adherence to medication and clinical outcomes. 

Inhalation therapy has been the mainstay of COPD treatment, at least from the last half of twenty 

century to nowadays, and the correct knowledge of inhalation technique will certainly continue to 

make sense, at least in the nearest future. The application of statistics to the study of adherence 

and inhalational technique will contribute to a better understanding of the patient suffering from 

COPD. 
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The present thesis is designed in the perspective of a better knowledge of the patient with COPD, 

and two different concepts have driven this study: the assumption that the greatest opportunity to 

improve outcomes for patients over the next quarter century will probably come mainly from the 

learning of how to deliver existing effective therapies,2 and the recognition of the need for an 

acknowledgment and study of human behaviour, in the transition from health to illness, despite 

the promise of new biological markers and new technology.3  

 

Study rational 

Chronic Obstructive Pulmonary Disease (COPD) currently represents one of the most significant 

health problems at international level. It is the 4th leading cause of death and the most common 

chronic respiratory disease worldwide. From a “completely over-looked” disorder, as written by 

Laennec in the nineteen century, COPD has recently gained importance and visibility. COPD has a 

global estimated prevalence of 11.7% in people over 30 years old, and 14.2% in the Lisbon adult 

population. Despite the significant burden of COPD, published literature concerning the 

characterisation of the disease in Portuguese patients is scarce. All of this brings visibility and utility 

to any investigation related to this common and incurable disease.   

COPD is a very complex disorder, whose paradigms of orientation and treatment are constantly 

changing. A persistent obstruction of the airways is essential for the diagnosis, but this is the easiest 

feature to document in clinical practice. COPD is well recognised as a heterogeneous disorder with 

many systemic manifestations and medical comorbidities that occur across the spectrum of 

disease severity. Moreover, different patients may have different perspectives of the disease, and 

different treatment objectives. Some COPD patients mainly want to continue living full and satisfying 

lives, by preventing and managing limitations in daily activities. The prevention of exacerbations, by 

limiting social life and daily activities can be the objective of others. Therefore, any investigation on 

COPD is always an interesting task.   

The role of Medicine is mainly to help patients. Treatment can be described as successful if an 

appropriate change is measured in an appropriate outcome.4 However, outcomes have different 

relevancies, strengths and limitations. The choice of the correct outcomes and the correct tools in 

order to be able to measure them is a controversial and challenging issue in medicine.   

Some factors relying in patients, in health-care providers or in the physician-patient relationship 

can be significantly related to poor clinical outcomes. Some of them are common and modifiable, 

and their knowledge can be relevant for a successful treatment. Prescribers’ non-adherence to 
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therapeutic standards, patients’ non-adherence to inhaled medications, and inhalers’ mishandling 

are common and modifiable factors whose understanding can be useful in clinical practice. An 

official American Thoracic Society/European Respiratory Society statement, published in 2015, 

stressed these two last issues as needed research questions in COPD. In a country where access 

to health-care services is good and patients have access to a wide range of effective treatments to 

COPD, any planned improvement of treatment outcomes must address this question. Therefore, 

their discussion seems to be useful and unavoidable. 

Prescribers’ non-adherence to therapeutic standards in COPD seems to be very common, even 

though variable from country to country. It is possible to be measured, but difficult to be 

understood. The science of medicine is characterised by its evidence-based approach and its 

constant revision. As a human activity, it is necessarily subject to dogmas and beliefs that can 

influence physicians’ understanding of disease and treatment. This can be a window of opportunity 

to rethink our clinical practice. 

Adherence to medications and its improvement is a challenging issue. There is growing evidence 

supporting individual beliefs and social representations of the diseases as major determinants of 

adherence to medications. These individual or social beliefs can be subject to intervention. Inhalers 

mishandling is an old problem, even if unsolved, despite the progressive technical improvement of 

inhaler devices. However, the knowledge of difficulties and barriers that hinder a correct inhalation 

technique is of paramount importance to develop any educational intervention regarding the correct 

use of inhaler devices in COPD patients. Demographic factors, and the patients’ beliefs about the 

need of their inhaled medication, may influence patients’ inhaler technique. The study of adherence 

and inhaler technique can help physicians to understand COPD from the patients’ perspective, 

giving another dimension to research on COPD. 

 

Motivations 

Over the past 26 years, already as a specialist in respiratory medicine, I have spent most of my 

time helping persons with different respiratory diseases. I have observed and treated many patients 

and I have faced many difficulties. Some were related to poor scientific explanations, some to the 

translation of scientific knowledge to the particular patient.  Medical decisions, in many moments 

of my professional activity, have been difficult to take. However, medical decision is the cornerstone 

of medical activity, and must be based on the best scientific information currently available, though 

adjusted to the individual patient. Obstructive airways diseases, such as chronic obstructive 
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pulmonary disease (COPD), have always been a privileged source of interest. COPD is a very 

relevant disorder in pulmonary medicine due to its morbidity and mortality. My motivation lies in 

the expectation of being able to contribute with evidence-based information, hoping that these 

contributions can translate into benefits for patients. The main ideas that guided the research 

developed and presented in this thesis can be summarised in the understanding of factors whose 

correction can be translated into improved care for patients with chronic obstructive pulmonary 

disease. 
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INTRODUCTION 

 

Definition of COPD: an ongoing task 

According to GOLD original 2001 document,5 “COPD is a disease state characterised by airflow 

limitation that is not fully reversible.  The airflow limitation is usually both progressive and 

associated with an abnormal inflammatory response of the lungs to noxious particles or gases”. In 

the first major revision GOLD 2006,6 Chronic Obstructive Pulmonary Disease (COPD) was defined 

as a preventable and treatable disease with some significant extra-pulmonary effects that may 

contribute to the severity in individual patients. Its pulmonary component is characterised by airflow 

limitation that is not fully reversible. The airflow limitation is usually progressive and associated 

with an abnormal inflammatory response of the lung to noxious particles or gases. In this 

document, COPD was understood as a systemic disease, even though focused on the pulmonary 

component and on function defects. In Europe, primary care physicians treat the majority of COPD 

patients. The International Primary Care Respiratory Group (IPCRG) understand COPD as a 

common and under-diagnosed disease with increasing prevalence, causing persistent and 

progressive symptoms that impairs patients’ quality of life.7 In the NICE 2010 working definition 

“COPD is characterised by airflow limitation that is not fully reversible. The airflow obstruction does 

not change markedly over several months and is usually progressive in long term. COPD is 

predominantly caused by smoking. Other factors, particularly occupational exposures, may also 

contribute to the development of COPD. Exacerbations often occur, where there is a rapid and 

sustained worsening of symptoms beyond normal day-to-day variations”.8 In this document, the 

focus remains on a pulmonary and functional level, however with a particularly concern on acute 

exacerbations.  The 'working definition of COPD' has been deleted in the NICE guideline published 

in the December 2018 revision, because the authors recognised that it was not based on currently 

evidence and it was unclear whether the thresholds it used were correct and up to date.9 In the 

GOLD 2011 major revision10, 11 “Chronic Obstructive Pulmonary Disease (COPD), a common 

preventable and treatable disease, is characterized by persistent airflow limitation that is usually 

progressive and associated with an enhanced chronic inflammatory response in the airways and 

the lung to noxious particles or gases. Exacerbations and comorbidities contribute to the overall 

severity in individual patients”. In this revision, as in the succeeding updates, focus is now more 

back to the lungs and airways than it was in the previous GOLD document, but once again related 

to a chronic inflammatory response. The 2017 Spanish COPD Guideline (GesEPOC) defines COPD 
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as a respiratory disease characterised by persistent symptoms (dyspnoea, cough and phlegm) and 

airflow limitation usually due to cigarette smoking.12 This guideline focuses in lungs and airflow 

limitation, but also on symptoms. In the GOLD 2017 and 2019 major revisions, COPD is defined 

as a “common, preventable and treatable disease that is characterised by persistent respiratory 

symptoms and airflow limitation that is due to airway and/or alveolar abnormalities usually caused 

by significant exposure to noxious particles or gases”.13, 14 It focuses on both symptoms and airflow 

limitation, but also on pathological abnormalities: “the chronic airflow limitation that is 

characteristic of COPD is caused by a mixture of a small airways disease (e.g., obstructive 

bronchiolitis) and parenchymal destruction (emphysema), the relative contributions of which vary 

from person to person”. Chronic inflammation, however causing “structural changes”, does not 

appear in the working definition, like other key features such as comorbidities, exacerbations, and 

predisposing host factors.  

Currently, COPD defining characteristics can be summarised as follows: 

- Common, preventable and treatable disease. 

- Frequently under-diagnosed. 

- It is always a respiratory disease, but often systemic. 

- It is related to a pulmonary injury by noxious particles or gases and predisposing host 

factors; smoking is the major cause of the disease. 

- It is clinically characterised by persistent respiratory symptoms. Dyspnoea and limitation 

of physical activity are the commonest ones, impairing patients’ quality of life. 

- Exacerbations and comorbidities contribute to the overall severity. 

- Its pathophysiological hallmark is the chronic airflow limitation, usually progressive.   

- It is characterised by structural changes in the small airways and parenchymal destruction 

due to chronic inflammation. 

Classically, many different sorts of characteristics can be used to define a disease: a clinical 

description, structural abnormities, imaging representations, disorders of function and aetiology. 

The consensus definition of COPD contains all of these elements. However,  

- the imprecision of the disease definition, failing in differentiating unequivocally COPD from 

asthma,  

- the possible necessity to identify and treat preclinical disease manifestations,  

- the presence of different phenotypes within the same COPD definition, needing a tailored 

approach,  
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- the emerging of new genetic and molecular information and capabilities,  

Lead some authors to emphasise the need for a new definition of the disease expression and its 

nosology, based on its molecular and environment elements.15 A new definition must be more 

sensitive and specific, based on a molecular signature. It should be based on objectively identifying 

single defining characteristics, reflecting endotypes and clinical phenotypes, and the diagnosis 

must be based on validated biomarkers.1 

 

The Oslerian’ concept of a disease; a paradigm changing 

Disease (dis-ease, a lack of ease) can be defined as a set of abnormal phenomena, exhibited by a 

group of individuals in such a way as to place them at a biological disadvantage.16 The dividing line 

between disease and health is particularly vague, due to the wide range of variations between 

subjects and to whether some disease concepts are socially constructed.17 The current 

classification of human disease dates to the late 19th century, and was established by William Osler, 

commonly referred to as the founder of modern medicine. It derives from the association between 

symptoms/signs and anatomic/histopathologic findings.1 The patient seeks medical attention 

because of a collection of symptoms that have to be characterized and analysed algorithmically in 

order to define a diagnosis. The diagnosis is the name given to the conclusion of this objective 

evaluation,16 and its main function is to facilitate the communication within the medical and 

scientific community. So far, this diagnostic strategy - relationship between syndromes and 

pathologic findings - continues to dominate medical philosophy, medical practice, and disease 

nosology, even if it demonstrates a lack of sensitivity in identifying preclinical disease and a lack of 

specificity in defining disease unequivocally.  

COPD is defined by the presence of persistent respiratory symptoms and airflow limitation, airways 

and/or alveolar abnormalities, and exposure to noxious particles or gases. Despite the presence of 

all the elements defining a disease, there is a significant lack of specificity on this definition. 

Aetiology has limited usefulness to COPD definition, partly because even if the aetiology is removed 

(e.g. smoking), the disease persists, even though with a different progression grade. Moreover, 

asthma and COPD share some common risk factors, as genetic background and environment 

exposures. Symptoms usually presented by COPD patients are also shared by asthma and other 

airway diseases. Structural abnormities have also limited usefulness in the disease definition 

because they can be difficult to prove, the relative contributions of them vary from person to person, 

and both asthma and COPD are airway inflammatory diseases. Finally, either the disorder of 
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function defining COPD – the chronic airflow limitation - or the accelerated decline in lung function 

can also be present in some asthmatic patients. Moreover, COPD is a very heterogeneous disorder, 

comprising different clinical phenotypes that describe significant differences between subjects, 

related to different outcomes, response to therapy, rate of disease progression and mortality.  

A philosophical conception of medicine, usually known as naturalistic or objectivist, was born in 

the 1970s, in opposition to a previous notion that incorporates experiential and social perspectives 

defining what a disease is. Christopher Boorse, the leading naturalist philosopher of medicine, 

believes that it was possible to derive a purely descriptive definition of heath based upon biological 

function.18 This was called the Christopher Boorse’s biostatistical theory of health and disease.19 

This reductionist biologically-based approach to the disease looks for fundamental mechanisms or 

underlying biologic criteria that defines the various diseases. Biomedical research has traditionally 

followed this strategy, moving from anatomy to molecular biology. However, a better understanding 

of the complexity of human biology, in health or disease, have recently been catalysed by a novel 

discipline of biology,20 the systems biology, and the new concepts of scale-free networks and 

systems emerging properties. 

Three different scientific fields can be perceived in biology: diversity related, simplicity related (the 

identifications of general laws) and complexity related.21 The complexity of life and living systems 

justify the recent importance given to systems biology.21 These biology systems approach aimed to 

understand fundamental biology by integrating data between the different levels of biology 

complexity, or scale-free networks, which are linked to each other (genes, molecules, cells, tissues, 

organs, entire body, and environment).  Life organisms are complex systems because the 

interaction of a large variety of different components leads to the emergence of properties which 

do not correspond to any individual component of the network, but to the network itself.22 The 

application of this network science to human biology, both in health and disease, will lead to a 

different nosology but also to a new definition of disease expression, in which molecular signature 

will replace histopathology in the diagnosis and in the prediction of outcomes.15  

Different networks have been described to understand airway diseases: genetic, biological, clinical 

and environment ones.1 The clinical expression of COPD (pathophenotypes) results from the 

interaction between gene and environment disturbances. Because not all phenotypes have clinical 

relevance, the term “clinical phenotype” has recently been proposed.22 Many different phenotypes 

have been described in COPD. The Spanish GesEPOC guidelines propose four different 

phenotypes: no exacerbator, ACO, exacerbator with emphysema and exacerbator with chronic 
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bronchitis.12 However, other phenotypes have also been proposed by different authors, as COPD 

with bacterial colonisation,23 α1- antitrypsin deficiency, COPD-bronchiectasis overlap, COPD with 

rapid FEV1 decline, COPD with persistent systemic inflammation and COPD with upper lobe 

emphysema combined with low exercise capacity after rehabilitation.1 The biological 

armamentarium of human biology response to injury are inflammation, thrombosis/haemorrhage, 

fibrosis, immune response, cell proliferation, and apoptosis/necrosis.15 Different biological 

responses to injury, alone or in combination, determine the so called intermediate phenotypes 

(endotypes). Different endotypes will lead to different clinical characteristics or phenotypes. 

Currently proposed endotypes in COPD are elastase-antielastase imbalance, oxidative stress, 

innate or acquired immunity abnormalities, defective catabasis, enhanced apoptosis, accelerated 

aging and abnormal repair.24 The understanding of endotypes and their identification with specific 

biomarkers, may facilitate future development of new molecular treatments, targeting different 

biological pathways. This approach will lead to a personalised treatment, a pre-clinical diagnosis 

and a more precise prognosis. This is currently known as P4 medicine: predictive, preventive, 

personalised and participatory. 

 

Burden of COPD 

COPD has a global estimated prevalence of 11.7% among people aged 30 years or more,25 and 

currently represents one of the most significant health problems at international level. It is the most 

common chronic respiratory disease and a growing cause of morbidity and mortality worldwide, 

with the economic and social impact constantly increasing.14 COPD represents today the 4th cause 

of death, but is projected to become the 3rd most common cause by the year 2030. It is the only 

leading cause of death with rising morbidity and mortality.26 The increase in COPD-related mortality 

is mainly driven by aging, the expanding in epidemic of smoking, and the reduction of mortality 

from other common causes of death. Despite de high prevalence of COPD in some high income 

countries, 90% of COPD related deaths still occur in low and middle income countries. The high 

mortality is mainly due to exacerbations requiring hospitalisation, and in patients with hypercapnia 

and respiratory acidosis, the mortality reaches 10%, increasing to 40% in the first year after hospital 

discharge.  

COPD is also associated to high costs, directly or indirectly related to the disease, and acute 

exacerbations are responsible for the greater proportion of the economic burden of the disease. In 

the European Union, COPD accounts for 56% of the cost of respiratory diseases, and in the United 
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States, the estimated direct and indirect costs are respectively $32 billion and $20.4 billion.14 COPD 

is also an increasing contributor to disability worldwide: in 2005 and 2013 was respectively the 

eight and the fifth leading cause of Disability-Adjusted Life Years (DALYs) lost in the world, and in 

the United States is the second leading cause. 

COPD prevalence, morbidity and mortality vary across countries and regions, and usually rise with 

age and increasing tobacco use. Urbanisation is another important risk factor for COPD, and rapid 

urbanisation of some regions may contribute to a regional and global increase of the disease. The 

highest estimated prevalence is in the WHO American region, and it is underestimated in low-

income countries, where spirometry is not widely available. The Europe region shows the lowest 

increase in total number of COPD cases between 1990 and 2010, probably reflecting the reduction 

in smoking prevalence due to legal regulations and public health measures and the relatively low 

use of biomass fuel for heating and cooking.  

The estimated COPD prevalence depends on epidemiological case definition and on the choice of 

the epidemiological model (e.g. subjects’ ≥ 40 years, or more recently ≥30 years). Case definition 

can be based on doctors’ diagnosis, self-reported (releasing indirectly on a previous diagnosis) and 

based on spirometry. Almost all of the recent studies on prevalence of COPD defined COPD by 

spirometry criteria alone, and not by the combination of symptoms and spirometry. This is because 

it is more consistent with the diagnosis of COPD worldwide. Usually, the criterion defining airflow 

limitation is a post-bronchodilator FEV1/FVC < 0.70, as recommended by GOLD. Other criteria also 

have been used: pre-bronchodilator FEV1/FVC < 0.70, FEV1/FVC <0.70 + FEV1<80%, FEV1/FVC < 

LLN, FEV1/FVC < 0.75, FEV1/FVC ≤ 0.65 and FEV1/FVC <88% of predict in males and <89% in 

females. The impact of a post-bronchodilator testing on COPD prevalence estimates can be 

significant, as technical issues related to quality criteria of spirometry - choice of spirometer, level 

of training of the operators, processing of collection and storage of measurements.  The population 

impact of different definitions of airflow limitation was described by Celli et al, in 2003, producing 

prevalence estimates that can vary by 200%.27 The Burden of Obstructive Lung Disease (BOLD) 

program adopted for the first time a standardised methodology, comprising questionnaires and 

pre- and post-bronchodilator spirometry to assess the prevalence and risk factors for COPD in 

people ≥ 40 years. The criteria proposed by GOLD to define airflow limitation in describing an 

epidemiological case was adopted by BOLD, although using 200 µg of salbutamol for 

bronchodilation. The PLATINO study also adopted the same criterion defining airflow obstruction.  
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The 2001 World Health Report estimated a world-wide prevalence of COPD of 10.1 per 1000, 

based on doctor’s diagnosis and including all ages, and accounting to 2% of total DALYs and 4.7% 

of all-cause mortality.28 Celli et al, using a sample of 13,322 patients from 81 different sites in 

United States that could be extrapolated to the entire civilian non-institutional population, reported 

a prevalence of 16.8% in people aged 30-80 years, using the fixed criteria to define obstruction 

(FEV1/FVC<0.70, without reversibility testing + FEV1 <80% of predicted).27 As usual, COPD 

prevalence was higher in men (19.9%) than in women (13.8%), and in current smokers (23.2%, 

9.0% in never-smokers). Using the lower limit of normal (LLN) to define obstruction, COPD 

prevalence was estimated in 14.2%.  

Sobradillo Penna et al, in the IBERCOP, a multicentre epidemiological study in Spain, reported a 

prevalence of 14.3% for men and 3.9% for women. The studied sample included 4,035 participants, 

and general prevalence was 9.1%, higher in smokers (15%) than in ex-smokers (12.8%) or never-

smokers (4.1%).29 

In the 1st study using the GLI-2012 reference equations, and studying 984 subjects aged 65-100 

years, the authors found an incidence of airflow limitation of 28.2 per 1000 persons-year using the 

fixed ratio and 11.7 with LLN (1.41 –fold higher incidence rate using the fixed ratio).30 The presence 

of airflow limitation defined by the fixed-ratio in subjects with FEV1/FVC >LLN was not associated 

with increased mortality during a 6-year follow-up.  

The Burden of Obstructive Lung diseases (BOLD) program, studying 9425 participants from 12 

sites, estimated a prevalence of COPD grade ≥ 2 of 10.1% (11.8% for men, 8.5% for women, and 

3-11% among never-smokers).31 The analysis of data of 11,985 subjects from 17 countries 

participating in BOLD study, COPD was related to worse health status, the effect on the physical 

aspects of health being stronger than in the mental ones; severe COPD presented a degree of 

impairment in health status greater than diabetes or cardiovascular diseases.32 

In Latin America, according to the Latin American Project for the Investigation of Obstructive Lung 

Disease (PLATINO) study, the prevalence of COPD ranged from 7.8% in Mexico City to 19.7% in 

Montevideo, in persons aged 40 years or older. The prevalence was higher in men, in older people, 

in those with low education level and greater exposure to smoking.33 

In a systematic review and meta-analysis, searching for population-based prevalence studies 

published from 1990-2004, the prevalence of physiologically defined COPD in adults’ ≥ 40 years 

was 9-10%.  Prevalence was higher in smokers, in males and in urban residents.34 
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A more recent systematic review and meta-analysis estimated a global prevalence in 1990 of 10.7% 

(95% confidence interval, 7.3%-14%) in people ≥ 30 years, and 11.7% (8.4% - 15%) in 2010, also 

in people ≥ 30 years (14.3% in men and 7.6% in women).25 

The Lisbon BOLD survey, published in 2013, is the first Portuguese study describing COPD 

prevalence with a standardised methodology, allowing comparison across different countries.35 The 

estimated prevalence was 14.2% in the Lisbon population over 40 years, higher in men than in 

women. COPD prevalence increased with smoking habits and with age, presenting the highest 

estimated prevalence in men ≥70 years. The study also shows a high level of under diagnosis and 

a high prevalence of COPD in never smokers (9.2%). In Portugal, the previously reported prevalence 

was 5.34%, based on a study from 2002, with some methodological limitations related to the age 

range of the individuals studied (35-69 years) and to the criterion used for definition of airway 

obstruction (pre-bronchodilator fixed ratio).35 

 

COPD as a complex and heterogeneous disorder 

COPD is currently recognised as a complex and heterogeneous disease, both the respiratory 

complaints and comorbidities having a significant impact on morbidity and mortality.36 Complex 

and heterogeneous are adjectives that define the opposite understanding of a disease previously 

believed to be centred in FEV1: complex because the relationship between pulmonary and extra 

pulmonary components is not linear; heterogeneous because not all components are present in all 

patients at any given time.37 There is a significant heterogeneity between different populations and 

also between different patients of the same population. To capture the complexity and 

heterogeneity of the disease, three main approaches have been described: the use of different 

independent and relevant variables, the use of multidimensional indices and the definition of 

clinical phenotypes. All of these approaches include three dimensions of the disease: airflow 

limitation, symptoms, and risk of future exacerbations. However, these approaches only assess 

complexity at a clinical and functional level, but COPD is a complex disease also at cellular and 

molecular levels. Recently, a multilevel network approach to COPD complexity, including genetic, 

biological, clinical and an environment levels, was proposed to better understand the complexity of 

the disease.22  

In the last decade some important concepts have changed the understanding of the disease:  

- FEV1 does not capture the entire complexity of the disease, and not fully correlates with 

COPD outcomes. 
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- The deterioration rate of FEV1 varies from patient to patient. 

- Symptoms’ perception may not be stable over short periods of time. 

- Comorbidities strongly influence outcomes.38 

- Systemic inflammation is not present in all patients. 

- Airway colonisation and changes in lung microbiome may correlate with important clinical 

outcomes  

Agusti et al,39 analysing data collected at recruitment of the Evaluation of COPD Longitudinally to 

Identify Predictive Surrogate Endpoints (ECLIPSE) fulfil relevant observations reflecting the 

heterogeneity of the disease: 

- Age and the amount of smoking were not related to severity of airflow limitation. 

- Co-morbidities were independent from the degree of airflow limitation. 

- Females had less smoking exposure for the same degree of airflow limitation and were 

more prone to exacerbate. Osteoporosis and depression were more common in women, 

but diabetes and cardiovascular disorders were more common in men. 

- Patients with chronic bronchitis (CB) were more frequently current-smokers and had a 

poorer health status than patients without CB. 

- Within each GOLD stage of severity, symptoms, exercise tolerance, co-morbidities and 

reported exacerbations vary widely between subjects. 

- Patients with severe airflow limitation were frequently less symptomatic, and reported no 

exacerbations or impaired exercise tolerance.  

Many of these observations are consistent with many other different studies, allowing to conclude 

that the entire picture of COPD is not driven by airflow limitation, symptoms, acute exacerbations, 

or any other clinical, demographic or functional characteristics. The heterogeneity of COPD is 

related to different clinical presentation, pathophysiology, imaging, decline of lung function, 

response to therapy and survival. Miravitlles et al, studying 833 COPD patients from four different 

countries, in the Enfermedad Pulmonar Obstructiva Crónica en Acción (EPOCA) study, found 

statistical significant geographic differences in demographic, socioeconomic, clinical and functional 

characteristics of COPD patients.40 However, some trends were common:  

- Major prevalence in males and the elderly. 

- Major prevalence in low and intermediate socioeconomic status. 

- Low education level predominance. 

- A high mean of tobacco consumption. 
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- A larger prevalence of chronic cough and sputum, beyond dyspnoea. 

- Lung function significantly compromised. 

- Higher prevalence of co-morbidities. 

- A high trend to exacerbate. 

Relevant differences in demographic and clinical characteristics and relevant exposures for COPD 

have been described in different countries. Significant differences in demographic, clinical and 

functional characteristics between subjects are also present in any sample of patients suffering 

from COPD. Some findings have been increasingly identified: 

- The growing prevalence of COPD in females. 

- Relevant gender differences, suggesting that women are more susceptive to tobacco 

smoke. 

- A significant proportion of never-smoking patients, referring indoor exposure to household 

air pollution or occupational exposure. 

- The heterogeneous nature of acute exacerbations and the impact of the un-reported 

exacerbations in the quality of life and in the natural history of the disease. 

- The impact of previous diagnosis of asthma on symptoms, exacerbations and lung function 

decline.    

As previous referred in this thesis, COPD is a complex disease also at cellular and molecular levels, 

and the basis of this complexity and heterogeneity can be summarised as:  

- Complex genetic network (genetic mutations, polymorphisms, disease-modifying genes)  

- Different (interrelated) environment perturbations (injury) 

- Different human biology response to injury, leading to 

- Different endophenotypes (endotypes), leading to 

- Different clinical characteristics of the disease. 

 

COPD as an exercise intolerance disease  

COPD is defined based on irreversible airflow limitation, but patients seek health-care mostly due 

to exercise related dyspnoea and limitation of physical activity. Dyspnoea is the most common 

symptom reported by COPD patients and leading to the initial diagnosis of the disease. It is also 

the most troublesome symptom, regardless of COPD severity,41 and an important patient reported 

outcome.42  Breathlessness, a physiological warning of potentially catastrophic system failure,43 can 

be understood as a complex and multidimensional experience, with many sensory and emotional 
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qualities. Dyspnoea is a major cause of disability and anxiety associated with COPD, and is linked 

to patients’ physical activity. The widely used mMRC dyspnoea scale in COPD patients reflects this 

association with the grade of physical activity, and can also be understood as a measure of patient 

disability. 

COPD is more prevalent in older persons. The process of aging is associated with a loss of physical 

function. Two important factors limit physical activity in the elderly: the decline of muscle function 

and the decline of pulmonary function. Because pulmonary function does not respond to exercise 

training, age-related decline in pulmonary function can be the more important limiting factor for 

physical activity in the elderly.44 This is particularly true among COPD patients, because they present 

a more increased decline in respiratory function, due to the nature of the disease itself. COPD can 

be understood as an exercise intolerance disease that can affect daily life and patients’ activities, 

the degree of physical activity being a good predictor of acute exacerbations and mortality, 

independently of the degree of airflow limitation.  

Physical inactivity due to exercise intolerance is a central problem on COPD patients, and is always 

present, even if not reported in the early stages of the disease. Sedentary occupations, low 

socioeconomic status and living with the family are associated with physical inactivity.45 With 

disease evolution, patients progressively decrease their physical activity, leading to the 

development of different comorbidities that also contribute to impair exercise capacity.46 Most COPD 

patients not only walk less time per day, but also walk slower and spend more time in the lying 

position, as compared with healthy subjects.47 Leisure activities are often the first to be eliminated, 

48 as they are not critical to daily life: and as much as 30% of patients with moderate or severe 

COPD are effectively housebound, presenting depression, social isolation and a worse quality of 

life.  

Physical activity is a complex behaviour, related to many different factors, but frequently limited by 

exercise tolerance.49  In COPD patients, the limitation of exercise capacity is generally multifactorial: 

increased exercise dyspnoea due to pulmonary function abnormalities, as dynamic lung 

hyperinflation or impaired gas exchange, insufficient energy supply to peripheral and respiratory 

muscles, morphologic alterations of diaphragm muscle fibres and reduced functional metabolic 

capacities of limbs muscle fibres.50  

Assessment of patients’ daily life physical activity should be routinely performed in clinical practice. 

Patients’ self-reported physical activity demonstrated to have predictive value related to death and 

risk of exacerbations. Moy et al, on a retrospective cohort study with 3440 COPD patients, 
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concluded that patients self-reporting higher levels of physical activity presented a lower risk of 

dying from COPD.51 However, patients usually overestimate their level of physical activity. Simple 

questions or questionnaires (e.g. the Short Questionnaire to Assess Health Enhancing Physical 

Activity – SQUASH) are only informative about the patient perception of their physical activity. For 

objective measurement, accelerometers or pedometers can be useful in clinical practice. Waschki 

et al, in a prospective study with 170 COPD outpatients, found that objectively measured physical 

activity was the strongest predictor of all-cause mortality.52 Donaire-Gonzalez et al, objectively 

quantifying physical activity in 177 COPD patients, observed that a greater quantity of low-intensity 

physical activity reduces the risk of COPD-related hospitalisation.53  The same group, found that 

COPD patients were able to accomplish bouts of moderate-to-vigorous physical activity, making the 

improvement of physical activity feasible in clinical practice.53  

To assess exercise tolerance, the 6-minute walking distance test (6MWD) is probably the most 

popular and easier test in clinical practice. It evaluates the global and integrated responses of all 

systems involved during exercise - pulmonary and cardiovascular system, neuromuscular units and 

muscle metabolism - reflecting the functional exercise level for daily activities. 

 

Prescribers’ non-adherence to therapeutic standards in COPD 

The role of medicine is mainly to help patients. Medical decision and pharmacologic treatment 

must be based in the best currently available scientific information. The objective of clinical 

guidelines is to produce useful recommendations, by searching for the more relevant scientific 

information. In the production of medical evidence it is essential the use of standardised methods, 

and data on respiratory symptoms should be collected using standardised questionnaires. They 

are crucial for academic purposes. In clinical practice standardized tools and recommendations 

should be adapted to individual patients. A standard of care is now well established at international 

level regarding COPD, as in many other disorders. National guidelines, however, can present 

significant differences, justified by different healthcare systems, cost-effectiveness of drugs, 

reimbursement issues or availability of medications.54 In patients suffering from COPD, as in other 

chronic conditions, overall non-adherence to guidelines seems to be very common, but there is 

currently no standard threshold of good or even satisfactory adherence. Adherence is variable from 

country to country,40 and barriers to guidelines’ adherence remain poorly understood.  

Miravitlles et al,40 in the EPOCA study, comprising 77 investigators, 17 countries and 833 patients, 

concluded that implementation of international guidelines is not uniform around the world, and 
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observed significant differences in management of COPD according to the socioeconomic status 

of the patients. In a recently published study among COPD patients in Hong-Kong, a suboptimal 

adherence to GOLD 2011 guideline was observed, mainly due to overtreatment, usually related to 

inhaled corticosteroids (ICs) overuse in low risk patients.55 In many other different studies overuse 

of ICs was also the most common related deviation to international standards of treatment.56, 57 

However, the role of ICs in COPD is mainly to reduce the risk of exacerbations, and they have been 

associated with local and systemic side effects, as oral candidiasis, osteoporosis, early onset of 

diabetes, cataracts or increased risk of pneumonia. In an US population study, once again, overuse 

of ICs was also common among both general practitioners and pulmonologists, and adherence to 

GOLD guidelines were associated with lower healthcare costs in patients with moderate to severe 

COPD. In a Spanish population, among patients with stage II COPD, adherence to GOLD 

recommendations was also associated with lower healthcare costs, related to drugs use reduction. 

However, when patients with stage III disease were treated according to guidelines, there was an 

increase in total costs due to a higher number of exacerbations.58 One of the largest studies to 

evaluate real-life treatment patterns of COPD indicates that in the UK, in primary care, it was not 

treated according to GOLD and the National Institute for Health and Care Excellence (NICE) 

recommendations. The most frequent related deviations to current guidelines were the absence of 

any treatment in 17% of COPD patients and the overuse of ICs.59 A poor clinical outcome related to 

non-adherence to guidelines would be predictable, but the relationship between adherence to 

guidelines and some clinical outcomes, such as the number of acute exacerbations, can be 

different than expected. A recent study found exacerbation-related hospitalisations improving 

adherence to GOLD guidelines.60  

The difficulties in distinguishing between asthma and COPD may in part explain the generalised 

overuse of ICs in COPD patients. However, the medical representation of COPD as an inflammatory 

disorder may also have contributed to the generalisation of the use of ICs in patients with low risk 

of acute exacerbations. Barriers to guidelines’ adherence, especially among primary care 

physicians, are usually related to poorer familiarity with the recommendations, discordance with 

guidelines, time constraints, lack of sufficient training in the interpretation of spirometries and 

difficulty assessing response to therapy.61 This last issue can be better demonstrated in patients 

with infrequent exacerbations, as the decreased rate of exacerbations is an important outcome 

easily measurable in clinical practice. COPD ABCD group misclassification, depending on whether 

the mMRC scale or CAT score is used to access the symptomatic impact of the disease, can justify 
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the incorrect use of long-acting bronchodilators in some patients, leading to over or under 

treatment. Lower familiarity with clinical guidelines is always associated with non-adherence, and 

referred by physicians as lack of adequate training in COPD management. Nonetheless, the 

increased knowledge of guidelines by physicians treating COPD patients regularly may not 

necessarily translate into better clinical practice.  

Guidelines are useful as long as they are updated. Paradoxically, the changing over time of 

treatment protocols is another reason to low adherence in clinical practice.56 A recent published 

study on adherence to guidelines among primary care physicians, and using a self-reported 

methodology,62 showed that self-efficacy, outcome expectancies and barriers related to spirometry 

use and interpretation, may be more determinant to guideline adherence than their knowledge and 

familiarity. This and other published studies draw attention to the importance of assessing and 

measuring therapeutic response, bringing important feed-back to the physician regarding the type 

and amount of medication needed in a given patient. Physicians’ rating of different treatment 

outcomes is another limiting factor to guidelines’ adherence in COPD.  

Clinical guidelines reduce uncertainty and promote the standardisation of clinical practice.63 Well-

designed randomised controlled trials (RCTs), together with systematic reviews and meta-analysis, 

remain the cornerstone of clinical research and provide the basis for guideline recommendations.64 

RCTs present strong internal validity, with narrow inclusion criteria and demanding exclusion 

criteria, to reduce bias. Therefore, patients enrolled in RCTs significantly differ from those treated 

in routine clinical practice, reducing the possibility of extrapolation of their findings to unselect 

patient populations.65 Moreover, there is no robust knowledge of how representative their patients 

are from a typical patients’ population from whom they intend to develop their findings and 

conclusions.66 This can also help to explain the widespread non-adherence to guidelines in clinical 

practice.  

Some outcomes are usually studied in the evaluation of COPD management in the community: the 

early diagnosis of COPD, the decreased in disease severity over time, the prevention of disease 

progression and the reduction in the number of exacerbations.67 The specific management of COPD, 

by simple measures such as improving rates of smoking cessation, immunisation against influenza 

or treating patients in accordance with international guidelines, is another studied outcome. The 

assessment of prescribers’ adherence to guidelines can be more useful if studied as an outcome 

to evaluate the treatment and the trends of COPD management in the community, than as a factor 

of successful treatment of COPD among individual patients. 
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Adherence to inhaled medications in COPD patients  

Adherence to inhaled medications is an issue of paramount importance in COPD, as in other 

chronic diseases. In the antiquity Hippocrates stated, “The physician should keep aware that 

patients often lie when they state that they have taken certain medicines”,68 and in 2003 the World 

Health Organization (WHO) declared non-adherence a major public health problem.69 However, it 

remains a neglected aspect when studying COPD patients. Adherence can be defined as the 

process by which patients take their medication as prescribed. It is usually divided in a sequence 

of three temporal steps: initiation, implementation and persistence. Initiation begins when the 

patient takes the first dose. The implementation is the extent to which a patient’s actual dose 

corresponds to the prescribed dosing regimen. Persistence is the length of time between initiation 

and the last dose, or discontinuation.70 Different reasons for non-adherence behaviours such as 

economic ones, inability to use inhalers, feeling better, rate of side effects, confusion about 

prescribed regimens and running out of medication, can impair adherence in different temporal 

steps.  

Adherence is a complex phenomenon that can vary in form and intentionality. The classical types 

of non-adherence are  

- underuse,  

- overuse,  

- improper use,  

either sporadic or systematic.71 The World Health Organisation distinguished three types of non-

adherence,72  

- erratic non-adherence, or forgetfulness,  

- intelligent or conscious non-adherence, 

- unwitting non-adherence (lack of knowledge),  

and some authors argued that inhalers misuse must be included in the assessment of adherence, 

because it results in no medication being effectively delivered.73 Recent published literature stressed 

the need for a correct taxonomy for describing patients’ adherence to medications, understood as 

doctor-patient partnership. Many terms, as “compliance”, reflecting some patients’ passivity, 

“concordance”, frequently used as a synonymous for compliance, and “persistence” are currently 

unused, because they lead to confusion and misunderstanding. Nonetheless, different terms, as 

“poor-adherence”, “sub-optimal adherence”, “lower-adherence” or “non-adherence” continue to 



29 

be used in describing the process by which patients do not take their medication as prescribed, 

making the comparison of results between different studies and populations difficult. 

Adherence is a patient’ behaviour, and can be measured. Medical interview, by simply asking the 

patient about their adherence, is an ineffective way to assess adherence. Clinical indicators, 

physician reports, patients’ diaries, prescription refills, objective medication measurements (pill 

counts) and electronic monitoring can be used to measure adherence.74 Recent electronic monitors, 

as the Inhaler Compliance Assessment (INCA), are considered the gold standard for objectively 

quantifying adherence to inhaled treatment.73 However, self-reported questionnaires are currently 

the most commonly used tools, and in-depth patient interviews can complement them, providing 

insight in most types of non-adherent behaviour.  

Self-reported questionnaires should be brief and easy to administer, acceptable to patients, valid, 

reliable and cost-effective. They have the ability to distinguish between different types of non-

adherence and to provide information about behaviours and beliefs.75  However, they are subjective 

and potentially prone to bias. Patients may report higher adherence rates than they actually have, 

or simply have difficulty to remember. As patients frequently undervalue non-adherence, self-

reported questionnaires tend to overestimate adherence.  

There is no gold standard to measure self-reported adherence. The Morisky-Green 8-items 

Medication Adherent Scale (MMAS-8) is the most widely used questionnaire in chronic disorders, 

being able to identify barriers to non-adherence. It was designed to evaluate adherence with oral 

medication in the treatment of arterial hypertension. It is easy to score and very adaptable to 

different types of medication. The Self-efficacy for Appropriate Medication Use (SEAMS) is another 

useful instrument to be used in patients with low literacy skills, and presents a good internal 

consistency reliability (Cronbach´s alfa = 0.82). The 5-items Brief Medication Questionnaire (BMQ) 

and the 14-items Hill-Bone High Blood Pressure Compliance Scales are specific to hypertensive 

patients. The Medication Adherence Rating Scale (MARS) is a 10-items scale, easy to administer, 

but has only a moderate internal consistency (Cronbach’s alfa = 0.60). The 12-items Adherence 

to Refills and Medications Scale (ARMS) present high internal consistency (Cronbach’s alfa = 

0.814) and good performance characteristics even among patients with a low-literacy.75  

The Medication Adherent Report Scale (MARS-5) is a 5-items questionnaire evaluating unintentional 

and intentional non-adherence to inhaled medication. It is not validated to Portuguese language 

and a recent study found this questionnaire inaccurate in identifying non-adherence in COPD 
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patients.76 The Medication Adherent Rating Scale for Asthma (MARS-A) was developed to determine 

adherence to inhaled corticosteroids in asthma and it is also not validated to Portuguese language.  

The test of the adherence to Inhalers (TAI) consists of two complementary questionnaires, the 10-

items TAI, completed by the patient, and the 12-items questionnaire, completed by the patient and 

the health-care professional.77 It was specifically designed to identify non-adherence to inhalers in 

asthma and COPD patients, and is available in Portuguese-Brazilian language. TAI holds good 

psychometric properties and seems to be able to recognise the predominant pattern of non-

adherence.72 TAI was developed in Spain, and published in 2016. The validation study, conducted 

in 1009 patients, 410 of them suffering from COPD, showed a good internal consistency 

(Cronbach’s alfa of 0.860) and a good test-retest reliability (0.883).72 The 10-item TAI was used to 

assess the adherence profiles to inhaled therapies in seven Latin American countries (Brazil 

included) in the LASSYC study, published in November 2017.78  

The Measure of Treatment Adherence (MTA) is a psychometric tool also derived from the Morisky-

Green Medication Adherent Questionnaire. It is an unspecific questionnaire, validated to 

Portuguese Population in 2001 with a reported Cronbach’s alfa of 0.74. MTA is a seven items 

questionnaire, reflecting common patterns of intentional and unintentional non-adherent 

behaviours.79 Unlike the TAI, MTA also measures non-adherence by overuse, and long acting 

bronchodilators are frequently overused or used as needed by COPD patients.  

Available evidence of non-adherence to medications in COPD is not very strong, but seems to have 

a high prevalence. The significant variability in the reported prevalence of non-adherence is 

probably related to using different methods, different instruments or studying different populations. 

Despite a significant variability in prevalence of poor-adherence or non-adherence, related to the 

use of different methods, instruments or populations, most studies reported poor adherence to 

inhalation therapies in clinical practice. However, available evidence of non-adherence to 

medications in COPD is not very strong. The LASSYC study, published in 2017, and studying 795 

patients, found a prevalence of good-adherence to inhaled medications in around 50% of 

participants.78 The TAI test, in a cross-sectional multicentre study on of 910 Spanish asthma and 

COPD patients, found that 62.5% of patients were non-adherent, and the erratic pattern of non-

adherence was more common than the deliberate (conscious) or the unwitting patterns.77  

The World Health Organization defined five dimensions of non-adherence: socio-economic, 

healthcare related, condition-related, therapy-related and patient-related. The patients’ beliefs 

about their disease and medication seems to be among the major determinants of adherence,80 
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and the role of health beliefs in adherence to treatment has been recognised as a priority for 

adherence research.81  The key beliefs influencing patients’ common sense evaluations of 

prescribed treatment can be grouped under two categories: perceptions of personal needs, and 

concerns about treatment potential adverse effects.82 Both of them may trigger intentional non-

adherence. Nonetheless, concerns about prescribed medication are not just related to side effects, 

but are also common even when the medication is well tolerated, because patients may be 

concerned by real or imagined risks of medications, and deliberately reduce dosing.83 

Some psychometric tools were developed to understand the relationship between adherence to 

medications and patients’ beliefs. The Horne et al’ Beliefs about Medicines Questionnaire (BMQ) 

has proven to be useful in exploring patients’ beliefs about the treatment benefits, and their 

relationship to adherence. In many chronic diseases other than COPD, non-adherence appears to 

be dependent on the balance between perceived necessity and specific medications concerns. The 

cross-cultural adaptation of BMQ into Portuguese was validated and published in 2013, and can 

be a useful instrument to assess patients beliefs about inhaled therapy.84  

An association between adherence and some patients’ demographic or clinical characteristics, as 

age and gender, socioeconomic and education level, smoking status and quality of life, are 

conflicting in the literature.85 A recent study, using an objective method to assess adherence to 

inhalers, found cognitive impairment as the major determinant of poor adherence behaviour.86 Non-

adherence has been associated with mortality, poor disease control, poor quality of life, higher 

healthcare utilizations and higher costs usually related to frequent acute exacerbations. In the 

LASSYC study,78 poor adherence was associated with lower smoking history, lower education level, 

worse health status, frequent exacerbations in the previous year and lower airflow limitation. Vestbo 

et al, using data from TORCH, a multicentre randomised double-blind study, found significant 

differences in survival and risk of severe exacerbations according to the degree of adherence.87 
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Inhalation therapy and inhalers’ mishandling in COPD patients 

Inhaled medication is the mainstay of COPD management. Therapeutic success depends on the 

maintenance of a correct inhalation technique, and the choice of inhaler devices (IDs) can be as 

significant as the drug itself. Clinical guidelines, as the Global Initiative for Chronic Obstructive Lung 

Diseases (GOLD), the National Institute for Health Care Excellence (NICE) guidelines,88 or the 

Spanish Guía de Práctica Clínica para el Diagnóstico y Tratamiento de Pacientes con Enfermedad 

Pulmonar Obstructiva Crónica (GesEPOC) advise about the importance of inhaler technique in 

clinical practice.89 However, there is a growing evidence concerning inhalers misuse as a common 

problem worldwide, even though their impact on COPD outcomes remain currently unknown. The 

knowledge of difficulties and barriers that hinder a correct inhalation technique is of paramount 

importance to develop educational interventions regarding the correct use of inhaler devices. 

In 1965, Saunders published the first paper describing the misuse of inhaled medication.90 This is 

an old problem that has not improved over the past 40 years, despite the increasing technical 

improvement of inhaler devices.91 In controlled trials, a correct handling of inhaler devices is usually 

required as inclusion criteria. However, in clinical practice, up to 94% of patients can present 

inhalers’ mishandling, according to recent studies.92  

Molimard et al, 93in the largest study assessing inhalers handling in real life, referred that 49-55% 

of the 3811 patients studied presented at least one error when using a DPI, and 76% when using 

a pMDI. In a recent study on 2935 patients, handling errors were observed in over 50% of 

demonstrations.94 As expected, different studies reported different rates of misuse, using different 

methods and studying different populations.  

Nebulisers are the oldest devices used in respiratory medicine.95 There are three different types of 

devices, the jet nebulizer, ultrasonic and electronic devices. They remain widely used in hospital 

settings or at home, mainly in children or elderly people, who are unable to use portable inhalers. 

They are not commonly used and not recommended for chronic disease management in COPD. 

The first portable inhalers developed were the metered-dose inhalers (pMDIs), in 1956.96 They 

release a liquid aerosol, either a suspension or a solution. The physical and chemical compatibility 

between the formulation and both the container system and the metering valve, the chemical 

stability of the drug and the size of the particles to be inhaled, are critical technical issues. This 

group of inhalers is usually considered the most difficult to use, despite requiring a minimum 

inspiratory flow for correct airway deposition. Poor coordination and failure to inhale slowly and 



33 

deeply are among the most common causes of misuse.97 The use of simple spacers, valved holding 

chambers, or breath-actuated pMDIs can overcome these difficulties. 

The soft-mist inhaler (SMI - Respimat) is a more recently category of a device releasing a liquid 

aerosol: it is a portable nebulizer device, releasing a slow-moving aerosol cloud that can lead to 

high lung deposition. In patients with low inspiratory flow it can be a good therapeutic option, even 

though limited by the reduced number of drugs available on a SMI. 

Dry powder inhalers (DPIs) are currently the most frequent inhalers used in clinical practice. Their 

formulation has many particle engineering challenges, from the size, shape and surface 

morphology of drug particles, to their stability and dispersibility. Devices vary in size and shape, 

have different intrinsic resistance properties, and are broadly classified as single dose inhalers 

(sDPI) or multiple doses inhalers (mDPIs). They are all passive inhalers, relying on patients’ breath 

the activation of drug delivery. Their performance can be affected by two main driving forces, the 

inspiratory flow generated by the patient, and the turbulence produced inside the device. However, 

a lower inspiratory flow, because of the lower speed of the particles, can sometimes result on a 

better distribution and deposition. Nonetheless, the patient inspiratory flow must always be 

sufficient to allow the disintegration and the micro-dispersion of the drug. The diameter of the 

particles and its relationship with the resistance of the DPI can also affect lung deposition.98 In this 

complex triangle of particles’ diameter, ID resistance and patient airflow, a high compromised 

airflow is usually the limiting factor to efficacy.99 The functional progression of COPD and the aging 

process, reducing inspiratory muscle function, decreases the ability to generate sufficient 

inspiratory flow to allow significantly lung deposition, limiting the use of dry powder inhalers in 

these circumstances.  

Despite all the physics involved in inhalation, some systematic reviews failed to show significant 

differences between devices, in terms of clinical efficacy.100 The effectiveness of inhaled medication, 

assuming that the patient has the capacity to generate sufficient inspiratory flow, depends on a 

good inhaler technique. This knowledge, that a good adherence to therapy and a good inhaler 

technique may be as significant as a good inhaler performance, resulted in the importance 

currently given to the inhaler technique evaluation and to the development of devices intended to 

give an adequate feedback to the patient on a correct inhaler’ use.101  

Presently there is no ‘best method’ to measure the inhalation technique. It is usually assessed in 

clinical practice by using check-lists with different number of correct steps, critical errors or 

essential steps,102 by grading the inhaler use or classifying the quality of the inhaler technique.103 
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The evaluation of inhalation technique remains somewhat subjective. However, a trained observer 

can achieve a 98% success rate in predicting a significant bronchodilator response from the 

subject’s inhaler technique.104  The lack of standardised checklists of manoeuvres affecting drug 

delivery to the lungs, to facilitate comparisons of results, and the lack of consensus on definition 

of critical errors, makes assessment of inhalation technique a complex task.105 Inhaler technique 

must be re-check and re-trained in all medical visits, because it can deteriorate over time. Face-to-

face demonstrations of inhaler devices with verbal instructions or multi-media tools are effective 

methods of teaching the correct use of inhalers. Improvement of patients’ inhalation technique can 

be documented after educational interventions.106 In a recent systematic review, the authors found 

11 studies where previous education or instructions were significantly related to a better inhalation 

technique, and 26 reporting a significant improvement in inhaler technique following an education 

intervention.105  

Some tools, such as the In-Check Dial®, are available for testing inhalation parameters, assessing 

whether patients are able to produce a required flow rate needed for some inhalers,96 mainly the 

high resistance devices.101 However, they do not assess the quality of the inhalation manoeuvre nor 

the entire inhalation technique. Metered-dose inhalers can be used with low flow rates, within the 

range of tidal breathing. For DPIs additional effort is necessary for powder de-agglomeration and 

delivery of a correct dose of drug. Every DPI has a minimum threshold in terms of flow efficacy; 

however, no clear upper flow limit can be defined. For a good inhalation manoeuvre, further than 

a good flow, inhalation time and volume is also needed. Breath holding after inhalation, to promote 

a better sedimentation of drug particles, even though questionable, may affect the quality of the 

inhalation manoeuvre, and is not evaluated with this tool. Other different instruments are currently 

available to study the inhalation manoeuvre, but they were designed for specific devices, and do 

not assess all steps of the inhalation technique. Recent electronic monitors, designed to quantifying 

objective adherence to inhaled therapy, can also be used to study the inhalation technique.86 

A good inhalation technique depends on to the type of ID, on the patients’ preference and on the 

number of different type of inhalers used at the same time.107  Some patient’s characteristics are 

significantly related to inhalers misuse, as being older, having lower education level or lower socio-

economic status. Pothirat et al, 108 studying 103 COPD patients, found low education level as the 

single most important factor related to incorrect technique. Females, in some published studies, 

present greater odds of having incorrect inhaler technique.109 Usmani et al,105 in a recent systematic 

review on critical inhaler errors, found age, education status, previous inhaler instruction, 
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comorbidities and socioeconomic status associated with handling error frequency. However, 

patients’ clinical or functional characteristics were usually not related to inhalers’ misuse,110 and 

the impact of inhalers misuse on some COPD outcomes, as the number of acute exacerbations, is 

currently unknown. 

 

The definition of outcomes in COPD 

Medical activity usually comprises three stages: assessment, intervention and evaluation of 

outcomes. Interventions to improve patients’ health status are the added-value of medicine.  

There are different models of clinical practice. Evidence-based medicine (EBM) appears in the 

medical literature in the early 1990s. EBM defines that medical practice and medical interventions, 

informed by science, are more effective towards achieving certain outcomes. Scientific evidence 

can be achieved by the application of clinical epidemiology to clinical problems. The concept of 

patient-centered medicine (PCM), born in Canadian Family Medicine, defines that the appropriate 

targets for therapeutic interventions (therapeutic outcomes) must be negotiated with the patient. 

Other models, as person-based medicine and values-based medicine (VBM), that recognise the 

necessity of incorporate the diversity of individual values in medical intervention, have also been 

described.17  

A successful treatment can be described if an appropriate change is measured in an appropriate 

outcome.4 Outcomes have different relevancies, strengths and limitations.111 They can enable 

sufficient discrimination between degrees of disease’ severity, but still not be useful to evaluate 

responsiveness to treatment.112 Moreover, different perspectives – the physicians’ perspective, the 

patients’ perspective and the payers’ perspective - value different outcomes. In patients’ centred 

medicine, patients’ values regarding health interventions can be an essential variable in the 

complex equation of any medical decision.  

Different instruments were developed to measure important outcomes. Such tools also have 

different strengths and limitations, different measurements properties and feasibility in clinical 

practice. The choice of the relevant outcomes and the appropriate tools to measure them can be 

determinant also in clinical practice or for academic purposes. COPD is a chronic and incurable 

disease, moreover response to therapy is difficult to assess, and a successful treatment is difficult 

to define.  

Mortality is always the most important outcome. However, it is rarely used as a primary outcome, 

because it requires a large number of patients and long observations times.113 
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Lung function, symptoms and acute exacerbations are important treatment outcomes in COPD, 

even in GOLD stage 1 COPD patients.114 Other commonly studied outcomes are exercise capacity, 

physical activity and multidimensional scores.115 Lung density, determined by computed 

tomographic scanning,116 and markers of airways inflammation are outcomes receiving an increased 

attention, both in clinical practice and for academic purposes. In a systematic review of how 

patients value COPD outcomes,117 exacerbations, symptoms relief, the level of breathlessness and 

adverse effects of medication, were highly valued by the patients.  

Dyspnoea is the primary symptom of COPD and an important patient-centred outcome, but it is 

very subjective and does not correlate well with exercise capacity, because the level of 

breathlessness depends on the level of actual patient’ activity. The mMRC scale is an instrument 

that stood the test of time.118 It measures mainly dyspnoea-related disability and seem to be 

relatively insensitive to change due to therapeutic interventions. The Borg-Scale was specifically 

developed to measure exertional dyspnoea in COPD patients, but no minimal important differences 

have been defined. The dyspnoea management questionnaire (DM-56) analyse five different 

dimensions of dyspnoea, represented by 56 items.119 It can be used to measure change in the level 

of dyspnoea following therapeutic interventions, but it is time-consuming and hard to use in clinical 

practice.  

Health-status is an important patient-related outcome, and can be measured. Some questionnaires, 

as St. George’s Respiratory Questionnaire (SGRQ) or the Study Short Form-36, are time-consuming, 

limiting their use in clinical practice. The clinical COPD questionnaire (CCQ), with three domains 

(symptoms, functional state and mental state) and the chronic respiratory questionnaire (CRQ), 

with four domains (fatigue, dyspnoea, mastery and emotional state) are disease specific health-

related quality of life questionnaires.120 However, they are also time-consuming, limiting their use in 

routine clinical practice. The COPD assessment test (CAT) is a multidimensional instrument 

assessing dyspnoea, cough, sputum production, fatigue and impact of symptoms on daily life 

activities.121 It has strong measurements properties in the overall impact of the disease, it correlates 

well with SGRQ, and GOLD recommends its routine use in clinical practice.118  

COPD acute exacerbations (ECOPD) are the single most important features of the disease. Frequent 

ECOPD indicate clinical instability and progression, and are related to increased mortality. It is an 

important outcome both from the physicians and patients’ perspectives. ECOPD can be measured 

in many ways - absolute number of exacerbations, emergency department visits, hospitalisations 

or intensive care unit admissions - reflecting different severities. However, there is no standardised 
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definition of an exacerbation, and many of them are frequently unreported, but still having the same 

clinical relevance.  

Lung function and FEV1 decline are also relevant outcomes. FEV1 strongly relate to health status 

and to all mortality causes, including cardiovascular. Its decline over time has been used to indicate 

disease progression. In the PLATINO study,33 FEV1 was the main predictor of both survival and lung-

function decline. FEV1 is a highly reproductive measurement, but it does not always correlate with 

symptoms and exacerbations. Patients with similar FEV1 can present different phenotypes and be 

treated according to different algorithms. Moreover, no minimal clinically important difference (MID) 

has been defined yet, enabling to outline how much must FEV1 improve to define a successful 

treatment. It is well known that lung volumes correlate better than FEV1 with exertional dyspnoea 

that limits physical activity, but the reproducibility of these measurements and the severity grade 

of hyperinflation is not yet established.  

Multidimensional indices are a significantly step forward to best describe the complexity of COPD. 

The requirements for a good multidimensional score are simplicity, easiness to be record and 

register, clinical significance of their components, and the ability to predict severity and mortality.122 

Multidimensional scoring systems, as BODE index, are multicomponent tools, comprising the 

nutritional state, airflow limitation, dyspnoea, and exercise capacity or exacerbations frequency. 

Composite outcomes have a better mortality predictive power than that of the individual 

components. Nevertheless, they were not developed to measure the effects of therapeutic 

interventions, and no MID is yet defined. Other multicomponent assessments, as ADO or DOSE, 

have predictive properties related to health status, healthcare consumption, exercise capacity, acute 

exacerbations, hospitalizations, and mortality.123 Again, they were not developed to measure 

outcomes of therapeutic interventions. Probably, in the future,  

- a best characterisation and distinction between disease severity and disease activity,  

- the development of indicators capable of monitoring disease activity, and 

- the identification of different biomarkers related to relevant COPD endotypes,  

should significantly affect the understanding and management of the disease but also help in 

measuring treatment response, in a more personalised approach.  
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RESEARCH DESIGN:  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Inclusion criteria: stable COPD out-patients ≥ 40 years   

Ambulatory pulmonary clinic of Hospital de Guimarães 

Included consecutively between March 2016 and May 2017 

Written informed consent 

Exclusion criteria: refusal to participate and inability 

to understand simple questionnaires 

1- Demographic and clinical questionnaire; mMRC; CAT; ECOPD; respiratory function. 2-Adherence to inhaled 

medication; beliefs about inhaled therapy; interviews. 3-Treatment/deviations to standards. 4- Evaluation of 

inhalation technique. 5- Demonstrations and training  

Characterisation of 

studied cohort: 

morbidity; 

relationship 

between variables 

Characterisation 

of adherence to 

inhaled 

medication (IM); 

beliefs about 

inhaled 

medication; 

representations of 

COPD/ IM  

Characterisation 

of inhaler 

technique; IDs, 

patients’ 
characteristics, 

necessity beliefs 

Characterisation of 

deviations   from 

GOLD strategy 

Reevaluation of 

inhaler technique 

Evaluation of efficacy of an 

education intervention. Devices 

and patients’ related 
characteristics. 

Relationship between adherence to medication, inhaler technique, 

and deviations from GOLD strategy and some COPD outcomes 

Understanding of interactions between some patients characteristics, 

adherence to medication, inhaler technique and COPD outcomes 
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AIMS AND OBJECTIVES 

 

The aims of this thesis are: 

1- To understand the factors whose correction can be translated into improved care for 

patients with COPD, focused on non-adherence to inhaled medication, prescribers’ 

disagreement to therapeutic standards and inhalers mishandling. 

2- To understand the relationship between non-adherence, inhalers mishandling or treatment 

deviations from guidelines and common clinical outcomes. 

The specific objectives are: 

1- To evaluate the degree of severity of COPD patients based on symptoms, number of acute 

exacerbations, respiratory function and comorbidities. 

1.1- To find different patients’ characteristics that can be related to each other.   

2- The characterisation of prescribers’ non-adherence to GOLD strategy. 

2.1- To find if the prescribers’ disagreements to therapeutic standards are associated with 

patients’ symptoms, number of exacerbations or respiratory function. 

3- The characterisation of patient’ adherence to inhaled medications, focused on patient-

related determinants.  

3.1- To assess whether demographic variables, clinical and functional severity of COPD, and 

beliefs about inhaled medication are associated with patients’ adherence to inhaled 

medications.  

4- To characterise inhalation technique in COPD outpatients.  

4.1- To assess if the type of inhaler device, patients’ preferences, the number of inhalers used 

by each patient, patients’ beliefs about inhaled medication, and demographic, clinical or 

functional characteristics are associated with a correct inhalation technique. 

4.2- To evaluate if the learning of correct inhalers’ use can improve inhalation technique in a 

sustained way. 

4.3- To assess the inhalers and patients’ related characteristics that are associated with 

improvements of inhalation technique. 
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METHODS 

 

The methods used in the studies included in this thesis are described in the sections on materials 

and methods of the published articles. Nevertheless, some considerations have to be done. A total 

of 360 participants were recruited, but 41 were later excluded: five refuse to participate, eight were 

unable to understand simple clinical questionnaires, and in 28 subjects COPD was posteriorly ruled 

out. In the studies “Characterisation of morbidity in a COPD hospital cohort” and “COPD: analysing 

factors associated with a successful treatment” 303 participants were included. In the study 

“Symptoms irregularity and increased risk of acute exacerbation” 310 patients were included, and 

319 in the study “COPD: Understanding patients’ adherence to inhaled medications”. Of these 

319, 300 were currently using inhaler devices, and their inhalation technique was described in the 

study “COPD: Misuse of inhaler devices in clinical practice”. Due to limitations related with editorial 

criteria, the methods’ section in the published studies were condensed. For the sake of clarity, a 

more comprehensive description of methods is described below. Two articles describing the study 

methodology were published, “Study protocol: Determinants of Treatment success in Chronic 

Obstructive Pulmonary disease” and “Study protocol: Efficacy of an Educational Intervention in the 

Sustained Improvement of Inhalation Technique”. They are included at the end of this section.      

The initial data collection was conducted in the ambulatory pulmonary clinic of Hospital de 

Guimarães, between March 2016 and May 2017. COPD patients 40 years or over, diagnosed 

according to GOLD criteria and without acute exacerbations for more than four weeks were 

consecutively included, after giving their written informed consent. Exclusion criteria were the 

refusal to participate and the inability to understand simple questionnaires. No participants were 

enrolled in another different study, at the same time. The study was approved by the Hospital de 

Guimarães Ethics Committee, the Research Ethics Committee of Minho’ University and the 

Portuguese Data Protection Agency. We followed the STROBE guidelines for reporting observational 

studies.124  

A questionnaire of demographic and clinical data and the Graffar Social Classification,125 validated 

for use in Portuguese population (appendix, pg 224), were applied. An easy-to-answer 

questionnaire on COPD, concerning the patient’s information about their disease was developed 

and applied (appendix, pg 226). It includes questions about the name and nature of the disease, 

on chronicity, on severity and its justification, and about searching for any kind of information 

concerning their disease. Evaluation of symptoms was done using the Portuguese versions of the 



41 

COPD Assessment Test (CAT) and the Medical Research Council Dyspnea Questionnaire (mMRC). 

Occupational exposure to dust, gas or fumes relevant to COPD were self-reported, and 

dichotomised as regularly exposed or not-regularly exposed. Indoor exposure to household air 

pollution from biomass fuel combustion was considered only for regular exposition for cooking, and 

also dichotomised as regularly exposed and not-regularly exposed. The number of COPD acute 

exacerbations (ECOPD) referred in the previous year and the patients’ comorbidities were evaluated 

by using the hospital database, the health data platform, or patients’ self-reported.  We defined 

ECOPD, according to GOLD,13 as an acute worsening of respiratory symptoms that result in an 

additional therapy, but also requiring an unplanned medical visit. Symptoms irregularity was 

evaluated. It was defined as a worsening of one or more respiratory symptoms in winter/or with 

changes in weather that led to the use of rescue medication, but did not require an unplanned 

medical visit. All participants performed spirometries according to the American Thoracic Society 

and the European Respiratory Society recommendations for standardised lung function testing,126 

and referenced according to Global Lung Function Initiative predict equations (GLI 2012).127  

Adherence was assessed using the Measure of Treatment Adherence (MTA),79 a psychometric tool 

derived from Morisky et al Measure of Medication Adherence. MTA was validated for the Portuguese 

population in 2001, with a reported Cronbach’s alpha of 0.74. It consists of seven items 

questionnaire, reflecting common patterns of intentional and unintentional non-adherent 

behaviours. Answered on a 6-point Likert scale (with 1 = always, 2 = almost always, 3 = often, 4 = 

sometimes, 5 = rarely and 6 = never), points are summed, and total scores range from 6 to 42, 

with higher scores indicating higher self-reported adherence (appendix, pg 225). Non-adherence 

was defined by a score ≤ 5, after dividing the total score by the number of questions. This cut-off 

was validated by the MTA authors. Because the words adherence and non-adherence cannot fully 

describe the complexity of adherence related behaviours, poor-adherence was also defined by a 

total score ≤ 6, after transform the Likert scale into dichotomous, (with rarely and never = 1, always 

to sometimes = 0). The cross-cultural adaptation of the Beliefs about Medicines Questionnaire 

(BMQ-specific) into Portuguese,84 validated as interviewer-administered questionnaire, was 

published in 2013. It was applied to explore the relationship between beliefs and adherence. The 

BMQ is an eleven-item questionnaire with a five-item Necessity scale and a six-item Concern scale. 

Answered on a 5-point Likert scale (1 = strongly disagree to 5 = strongly agree), the points are 

summed, and total scores range from 5 to 25 in the Necessity scale and 6 to 30 in the Concern 

scale (appendix, pg 199). The Necessity and the Concern scales assess respectively the beliefs 
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about the necessity for prescribed medications and the beliefs about side effects, dependence, and 

long-term toxicity of medications. Both MTA and BMQ were used as interviewer-administered 

questionnaires.  

After the application of these questionnaires, semi-structured face-to-face interviews were carried 

out, and participants were encouraged to justify their opinions and behaviours about their disease 

and inhaled medication. Field-notes were made during and after the interviews, and each interview 

was analysed before the next one. The objective was to obtain new information from the patients 

themselves.  

The provider’s adherence to GOLD 2017 guidelines was assessed by comparing the patient’s 

current medication with the therapeutic standards for the same ABCD groups. Evaluation of current 

medication was done by using the hospital database, the health data platform, or patients’ self-

reported. They were categorised as GOLD-concordant or GOLD-discordant based on criteria 

presented in the study “COPD: analysing factors associated with a successful treatment”.  

Inhalation technique was evaluated by using previous defined checklists, presented in the 

published paper “COPD: Misuse of inhaler devices in clinical practice”. They were developed 

according to the instructions provided by the manufactures and to published literature,99 and 

included essential steps and critical errors. Errors were considered critical when they can 

substantially affect drug delivery to the lungs, and were related to priming/loading or inhalation 

manoeuvre. The number of IDs simultaneously in use by each patient was recorded. Patients using 

two or more inhalers were inquired for device preference, and invited to justify their answer, clearly 

stated that the question is related only to inhalers’ aspects. This was an open question. Answers 

were then collected in five groups: more practical to use, easier to use, ID characteristics, 

accustomed to using, and others. Because of the difficulty to distinguish between “being more 

practical” and “easier”, these two answers were later analysed together. Participants were then 

asked to demonstrate the use of their prescribed IDs just as they do it at home, and demonstrations 

were done with inhalers containing placebo medications. Assessment of patients’ handling of 

inhaler devices, by recording the correct steps and critical errors, was done by a single trained 

senior pulmonologist, to avoid inter-observer variability. After this assessment, face-to-face 

demonstration and training with placebo inhalers were provided to all participants, until a correct 

use was achieved.  
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Ten to twelve months after the first medical visit, participants were invited by mail for a second 

medical visit, and re-evaluation of inhalers’ technique was done by the same pulmonologist using 

the same check-list of steps and critical errors. Patients using different IDs were excluded.  
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STUDY DESIGN, SAMPLING PROCEDURE AND STATISTICAL ANALYSIS 

 

A cross-sectional study was conducted in the outpatient respiratory care of a single middle sized 

hospital, and patients were recruited consecutively. Exclusion criteria in the present study were 

only the refusal to participate and the inability to understand simple questionnaires. This allowed 

the authors to include the wider range of diversity elements of the population from which the 

sample was taken. The present thesis also comprises an interventional prospective study on 

learning inhaler technique after a single education intervention, “Teaching inhalation technique in 

COPD outpatients: can a sustained improvement be achieved?”. The number of patients included 

in the several studies that comprises the thesis were between 300 and 319. In the present work, 

statistics were used to describe the characteristics of the studied sample but also to draw inference, 

making generalisations about the population we intended to study.128 Descriptive statistics were 

used to describe the studied sample. The measures of central tendency - median and mean - were 

used in the evaluation of quantitative variables when required.129 To measure variation of 

quantitative variables, the standard deviation (SD) from the mean were used, and the confidence 

interval (CI) was obtained in accordance to Central Limit Theorem, and set at 95%.  

A statistical significance association between variables were sought when clinical significance 

between them was recognised as useful.130 The results were considered statistically significant when 

P-value <0.05. Statistical correlation between continuous variables can be visually assumed, and 

the correlation coefficient measure the strength of the linear relationship.131 To compare the mean 

of two (quantitative) variables, the t-test was used. To test the independence (or relationship) 

between two qualitative variables the Pearson’s CHI square test was used. To measure the 

uncertainty about the independence (or association) of variables, confidence interval was 

calculated and also set at 95%, allowing us that the results can be extrapolated into the population 

of COPD patients.132 When it was important to adjust the evaluation of the association between 

different variables for potential confounders factors, multiple regression models were used.133  

The present study can be defined as observational, cross-sectional study. Observational studies 

are important types of study design,134 though they are considered to have less statistical power 

and causal inference cannot be established. They open an important window to daily medical 

practice.  

We followed the Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) 

guidelines for reporting observational studies. STROBE Statement is a checklist of 22 items that 
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should be addressed in writing articles, for a good reporting cross-sectional, case-control and cohort 

studies.135 Though STROBE guidelines are only recommendations, they were followed in all the 

articles that comprises the thesis, to improve the quality of reports.   

Adherence to inhaled medications was assessed using the Measure of Treatment Adherence 

(MTA). Any measurement instrument is subject to errors (variability in the process of 

measurement). The reliability of an instrument is the estimation of its ability to be consistent, i.e. 

to give the same result for the same quantities. Unsystematic errors are always present, and must 

be as small as possible.  Systematic errors show that the measuring instrument is not a valid one. 

A measuring instrument must be valid and reliable, and one method of evaluating their reliability 

could be their use at different times, known as “re-test”. However, the reliability of a measuring 

instrument is usually assessed statistically, by estimating its internal consistency. It is based on 

the principle that the greater the variability of results of the same instrument in a sample of 

subjects, the greater the information that the measurement carries, and the smaller the error 

associated with the measurement. The Cronbach's alpha is a statistical estimate of the internal 

consistency, and is a "lower-band" estimate of reliability.136 A measuring instrument is believed 

acceptable if it has a Cronbach’s alpha ≥ 0.70 and questionable between 0.60 and 0.69. In the 

present study, the reliability of the MTA scale was assessed with Cronbach’s alfa measure for 

internal consistency. 

The statistical analysis of all the articles that comprises the present thesis was performed with IBM 

SPSS Statistics for Windows, Version 23.0. Armonk, NY: IBM Corp.  
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Study Protocol: Determinants of Treatment Success in Chronic Obstructive 

Pulmonary Disease  

                       (Acta Farmacêutica Portuguesa. 2017;6(1):38-44.) 
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                     (Acta Farmacêutica Portuguesa. 2018; 7(1):45-49.) 

  



55 

 

 

 

 

 



56 

 

46 

 



57 

 

47 

 



58 

 

48 

 



59 

 

  



60 

RESULTS 

 

Overview of the studies included in this thesis  

This section is an overview of the results of the studies that comprises this thesis. 

The study, “Characterization of morbidity in a COPD hospital cohort”, aimed to characterise the 

morbidity of the sample of COPD outpatients studied throughout the thesis, based on symptoms, 

acute exacerbations, FEV1% and comorbidities. It also intended to explore associations between 

specific patients’ characteristics and clinical features.  

Another study, “Symptoms irregularity and increased risk of COPD acute exacerbations”, aimed to 

evaluate whether some patients’ characteristics can predict an increased risk of acute 

exacerbations of COPD, and thus influence therapeutic options. Symptoms irregularity was one of 

the variables under study, because instability of symptoms can be understood as a minor form of 

a COPD exacerbation. 

The study named “Understanding patient adherence to inhaled medication: The social 

representations of COPD”, was a preliminary study on the first 174 participants. It aimed to 

understand the patterns and reasons for non-adherence, and how the patients’ representations of 

COPD influence adherence to inhaled medication.   

The study “COPD: understanding patients’ adherence to inhaled medication” aimed to characterise 

the adherence to inhaled medications in the whole sample of the 319 COPD outpatients, focused 

on patient-related determinants. It intended to assess whether demographic variables, clinical and 

functional severity of COPD, and beliefs about inhaled medications are associated with patients’ 

adherence to inhaled medications. The importance of this work lies on the understanding of patient-

related determinants of adherence.  

Another study was called “COPD: Misuse of inhaler devices in clinical practice”, and the objective 

was to evaluate the inhalation technique in COPD outpatients. We intended to assess whether the 

type of inhaler device, patients’ preference or number of inhalers used at the same time, and the 

patients’ beliefs about inhaled medication were associated with a correct inhalation technique. We 

also intended to understand if the demographic, clinical or functional characteristics of patients 

were associated with a correct inhalation technique. 

The study “Teaching inhalation technique in COPD outpatients: can a sustained improvement be 

achieved?” is an interventional study published as a research letter. It aimed to evaluate if the 

application of an educational intervention in COPD outpatients can improve inhalation technique 
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in a sustained way, and to assess the inhalers and patient-related characteristics that are 

associated with some improvement in inhalation technique.  

The objective of the study named “COPD: analysing factors associated with a successful treatment” 

- was to evaluate if non-adherence to inhaled medications, inhalers mishandling or the prescribers’ 

non-adherence to GOLD strategy were associated with medical Research Council Dyspnoea 

Questionnaire (mMRC) grade, COPD Assessment Test (CAT) score, COPD acute exacerbations and 

FEV1%. 
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Characterisation of morbidity in a COPD hospital cohort  

(Pulmonology. 2019; 25(4): 200-207.) 
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Symptoms irregularity and increased risk of COPD acute exacerbations  

(Rev Port Pneumol. 2018; 24(3):196-197.) 
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(Symptoms irregularity and increased risk of COPD acute exacerbations)

 

 

 

 

 

Table 1: Symptoms instability and ECOPD 

 

Dependent Variable: ECOPD - 12 Months  

Variable Sum of squares         D F 
       Quadratic  

mean 

F P value h2 Pa

Model 40,013a 8 5,002 6,883 ,000 

Intercept. 74,604 1 74,604 102,664 ,000 

FEV1% 20,084 1 20,084 27,638 ,000 

Symptoms Instability 6,053 1 6,053 8,330 ,004 

Asthma 2,220 1 2,220 3,055 ,082 

Gender 2,812 1 2,812 3,869 ,050 

IS* Asthma ,054 1 ,054 ,074 ,786 

IS* Gender ,105 1 ,105 ,145 ,704 

Asthma * Gender ,977 1 ,977 1,345 ,247 

IS* Asthma * Gender ,170 1 ,170 ,234 ,629 

Error 172,950 238 ,727   

Total 466,000 247    

Corrected Total 212,964 246    

a. R2 = ,188 (R2 adjusted= ,161)  
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Understanding patient adherence to inhaled medication: The social representations 

of COPD  

(Rev Port Pneumol. 2017; 23(6):358-359.) 
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COPD: Understanding patients’ adherence to inhaled medication 

(International Journal of Chronic Obstructive Pulmonary Disease. 2018; 13: 2767-2773.) 
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COPD: Misuse of inhaler devices in clinical practice  

(International Journal of Chronic Obstructive Pulmonary Disease. 2019; 14: 1209-1217) 
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5- Teaching inhalation technique in COPD outpatients: can a sustained 

improvement be achieved?  
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Teaching inhalation technique in COPD- outpatients: Can a sustained improvement 

be achieved?  

(Pulmonology. 2019; 25(1): 53-55.) 
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COPD: analysing factors associated with a successful treatment 

(Pulmonology. 2019; https://doi.org/10.1016/j.pulmoe.2019.05.012.) 
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DISCUSSION 

 

Overview 

The present thesis comprises four main surveys and three complementary studies published as 

research letters. The thread connecting all the studies is the identification and understanding of 

factors whose correction can be translated into improved care for patients with COPD, centred on 

adherence to medication, prescribers’ adherence to GOLD strategy and adequate use of inhalers. 

The internal validity and the main limitations of each study have been discussed in their appropriate 

section. However, some issues will be discussed here in more detail. The external validity of the 

four surveys has also been discussed in their proper section, with comparison of the presented 

findings with that of different studies. Because some papers have been published in medical 

literature since the submission of the articles, reporting new and relevant findings which can enrich 

the present discussion, an updated comparison of results will be carried out here in this section.  

Most of the objectives of the thesis were reached in the present work. Non-adherence to inhaled 

medications, prescribers’ non-adherence to GOLD strategy and inhalers misuse were chosen 

because they are modifiable factors usually related to poor clinical outcomes. However, the present 

study failed to prove a direct association between them and CAT score, mMRC grade, ECOPD and 

FEV1%. Inversely, some features, like symptoms and airflow limitation, usually considered to be 

consequences and directly associated with non-adherence behaviours, were actually contributory 

of a better adherence profile, and a history of frequent exacerbations encouraged prescribers to 

follow the GOLD strategy.  This can be justified by some limitations of the present study. The type 

of study design, the outcomes chosen and the tools used were previously discussed in the proper 

section of the works that comprises the thesis and yet elsewhere in this thesis. However, a direct 

relationship between an accurate inhaled medication and a successful treatment, defined by a 

significant change in important and measurable outcomes, can be arguably in a real-world context. 

Patients always present a sort of characteristics that modulate the interaction between the 

prescribed therapy and the outcomes intended to be achieved. The patient’s beliefs related to the 

disease and medication can influence adherence and inhaler technique. Patients’ behaviours also 

influence adherence and inhaler technique. The social representations of health, disease and 

medications can modulate the way how patients feel and understand the disease, and influence 

adherence, the ability to use inhaler devices and the motivation to learn how to use them. Some 

demographic characteristics as older age, low socioeconomic level and low education level 
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influence patients’ health literacy, limiting the ability to understand instructions. The severity of 

COPD, the way how patients feel and understand the disease, and the way COPD is valued by 

patients in the context of several comorbidities, can in fact modulate adherence, inhaler technique 

and even influence physicians’ decisions. 

 

Major findings. Their clinical and scientific implications.  

1- Our data confirms COPD as a very complex and heterogeneous disorder, more prevalent 

in the elderly and people with low socioeconomic level.  

2- A substantial proportion of COPD patients were never-smokers, mainly women. We 

emphasises the need for COPD recognition among never-smokers, particularly women.  

3- COPD in women, in never-smokers and in patients with a previous diagnosis of asthma 

presented some specific characteristics. 

4- Patients suffering from COPD usually present a set of different comorbidities that have to 

be taken in account. 

5- A low education or socioeconomic level should be understood as a feature of severity, when 

treating patients suffering from COPD. 

6- FEV1 was strongly related to symptoms and exacerbations. 

7- Predictors of ECOPD were gender, monthly income, education level and FEV1. 

8- Patients referring irregularity of symptoms are more prone to acute exacerbations. 

9- Adherence to inhaled medication is related to the need perception and to the functional 

severity of the disease: symptoms and airflow limitation can influence how patients feel 

the need to comply with prescribed medications. We emphasises that adherence should 

be reinforced in less symptomatic COPD patients, chiefly in the frequent exacerbator 

phenotype. 

10- Patients´ beliefs regarding disease treatment were the most powerful predictors of 

adherence to inhaled therapy. Past experiences and health-related behaviours are also 

adherence predictors. 

11- Patients and physicians’ cultural perception about the necessity of the inhaled medications 

differs on its usefulness in preventing exacerbations and disease progression.  There is a 

need to reinforce patients’ beliefs about the necessity of taking their inhaled medications 

as prescribed, clearly stated that medication is useful not only to ameliorate symptoms but 

also to prevent acute exacerbations. 
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12- COPD patients exhibited different patterns and reasons for different adherent behaviours.  

13- Inhalers mishandling depends on the type of ID; it was not associated to multiple inhalers 

use nor to patients’ preference, but to the patient’s beliefs about the necessity to use them. 

Patients less believers in the need of medication demonstrated a worse inhalation 

technique. We acknowledge that patients need to believe in inhaled medication to use 

inhalers correctly. 

14- Elderly patients, women and those with lower education level or lower socioeconomic 

status demonstrate a worse inhalation technique. The teaching of a correct inhalation 

technique should be reinforced in such patients. 

15-  Some inhaler devices, by giving an easy feed-back to the patient that a significant amount 

of medication have been inhaled, improve the maintenance of a correct inhaler technique. 

16-  More symptomatic patients and men who belief in the need of medication are more prone 

to learn and improve their inhalation technique.   

17-  Prescriber disagreement with the GOLD strategy was found more frequently than poor-

adherence or inhalers misuse. 

18-  Previous ECOPD seems to improve prescribers’ adherence to treatment guidelines. 

19- It was not possible to prove non-adherence to medication, inhalers mishandling and 

prescribers’ non-adherence to GOLD strategy related with poor clinical outcomes such as 

worsening of symptoms and airflow limitation, or increased number of acute 

exacerbations. 

20- Patients always present characteristics that modulate the interaction between the 

prescribed therapy and the desired outcomes. In stable COPD patients, there is a need to 

acknowledge patients’ perspectives related to behaviours, beliefs and demographic 

characteristics limiting their ability to understand instructions and deal with the disease. 

21-  We emphasizes that stable COPD should be managed taking into account the severity of 

the disease but also the personal and cultural perspective of each person. 

 

Internal validity and comparison of results with different published works 

The present study used data generated during routine clinical practice so it can be defined as a 

‘real world’ observational, cross-sectional study. Observational studies are an important type of 

study design. They are more representative of usual clinical practices than randomized controlled 

trials (RCTs).137 With ‘real world’ observational studies, investigators can evaluate a wide range of 
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outcomes, opening an important window to daily medical practice. Some features intended to be 

studied, as adherence to inhaled medications, prescribers’ adherence to guidelines or patients’ 

ability to use inhaler devices, were only possible to be evaluated in such a design study.138 However, 

they present several limiting factors, and investigators can only prove associations between 

variables rather than a causal relationship. 

A large convenience sample recruited in one single medical centre was the solution found in the 

absence of resources either for a correct randomisation or for the accomplishment of a multicentre 

survey. Exclusion criteria in the present study were only the refusal to participate and the inability 

to understand simple questionnaires. This allowed investigators to include the wider range of 

diversity elements of the population from which the sample was taken. Many studies on COPD 

exclude participants with a prior history of asthma, because the possibility of confusion between 

asthma and COPD. They were not excluded in the present study, as childhood asthma is a well-

known risk factor for COPD. The number of patients included in the several studies that comprises 

the thesis were between 300 and 319. This is a small study. However, there is nothing wrong with 

small studies provided they are well-designed and interpreted carefully. They may, ultimately, 

inspire larger confirmatory studies.  

The diagnosis of COPD and the patients’ evaluation were done according to GOLD criteria. The 

main questionnaire used in the present study was specifically created for this purpose. However, 

the questionnaire was not validated. This can be a source of bias, especially the easy-to-answer 

questionnaire on COPD, relating to the patient’s knowledge of their disease, used to help 

understanding the social representations of COPD. However, all of the surveys of COPD have used 

ad hoc developed questionnaires.139 The Graffar Social Classification, used in Portugal for many 

decades, was adapted to the changes in Portuguese population characteristics, related to 

education level and monthly income. Evaluation of symptoms was done using the Portuguese 

versions of the mMRC and CAT questionnaires. The CAT is translated but not validated for the 

Portuguese population, however it is commonly used in clinical practice for many years. Adherence 

to inhaled medications was assessed using the Measure of Treatment Adherence (MTA). MTA was 

validated for the Portuguese population in 2001, but it is not specific for COPD or inhaled 

medication. Previous to the application of MTA patients were clearly informed that the questions 

were only related to inhalation therapy, and in all the questions the term medication («medicação») 

was changed to inhaled medication («medicação inalatória, inaladores, bombinhas para 

inalação»). This change was done with the knowledge and agreement of the authors of MTA. To 
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the best of our knowledge, it was the only instrument to measure adherence validated to 

Portuguese language by the time the project of this thesis was designed, and patients’ recruited. 

However, we acknowledge that factors related to adherence with inhaler therapy in COPD present 

some particularities making the use of unspecific questionnaires less appropriate. Some specific 

factors, related to the disease, demographic characteristics of patients and type of medications, 

are:  

- the patients’ mean old age,  

- mean low socioeconomic and mean low education level, 

- dyspnoea, as a bothersome symptom and some amelioration following a bronchodilator 

inhalation (although less than is asthma patients). 

Specific factors related to inhalation therapy are: 

- patients’ beliefs about inhaled medications, 

- the social representations of inhalation therapy, and 

- the difficulty in using inhalers. 

This could be a source of bias, when studying patient’s adherence to medications. Non-adherence 

was defined by a score ≤5, as previously described. This cut off was validated by the MTA authors. 

However, when compared with other different tools studying adherence, as the more recently 

described TAI questionnaire, a significant lower score has to be reached, to define non-adherence. 

These two last issues can in part justify the low rate of non-adherent patients found in the present 

study. For this reason, and because the words adherence and non-adherence cannot fully describe 

the complexity of adherence-related behaviours, poor-adherence was also defined, but this cut off 

was not validated. The cross sectional adaptation of the BMQ-specific into Portuguese was validated 

as an interviewer-administered questionnaire in 2013. Participants were clearly informed that the 

questions referred to inhalation medication, used to treat the respiratory disease, and not to other 

used medications nor to the device itself.  The BMQ has been widely used in the understanding of 

patients’ beliefs about their disease or medication, in many diseases other than COPD. This enable 

a comparison of results with other populations suffering from COPD. Inhalation technique was 

assessed by using previous defined checklists, developed according to the instructions provided by 

the manufactures and to previous literature, as described in the respective studies. The internal 

validity and the main limitations have also been discussed in their appropriate section.  
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All the studies related to this thesis were published recently, and the comparison of their findings 

with other published studies were fully discussed in their external validation section. However, 

some important and recently published studies must be referred in this section. 

A questionnaire designed to identify non-adherence to inhalers in asthma and COPD patients, the 

Test of Adherence to Inhalers (TAI) was developed in Spain, and published in 2016. The validation 

study, conducted in 1009 patients, 410 of them suffering from COPD, showed a good internal 

consistency (Cronbach’s alfa of 0.883) and a good test-retest reliability (0.883). The TAI consists 

of two complementary questionnaires, the 10-items TAI, completed by the patient, and the 12-

items questionnaire, completed by the patient and the health-care professional. The TAI holds good 

psychometric properties and seems to be able to recognise the predominant pattern of non-

adherence. The TAI test, in a cross-sectional multicentre study in 910 Spanish patients suffering 

from asthma and COPD, found that 62.5% of patients were non-adherent to inhaled medications. 

This study also found that the non-adherence erratic pattern was more common than the deliberate 

or the unwitting patterns.  

The 10-item TAI was used to assess the adherence profiles to inhaled therapies in 795 patients of 

seven Latin American countries. The LASSYC study was published in 2017, and found a prevalence 

of good-adherence to inhaled medications in approximately 50% of participants. TAI also found that 

more severe patients are more adherent to medication. However, a low adherence was associated 

with lower smoking history, lower education level, worse health status and more exacerbations. 

Some authors have considered electronic monitors the gold standard for objective quantifying 

adherence to therapy.73, 140 Sulaiman I et al published in 2017 an objective assessment of adherence 

to inhalers in COPD, using an inhaler compliance assessment (INCA audio recording device) 

attached to a salmeterol/fluticasone Diskus.86 More than the quantification of adherence and 

inhaler technique, this paper calls attention to the characterisation of the inhaler errors made by 

COPD patients using the same device as intermittent, frequent and persistent. This new information 

is important to understand the relationship between inhalers misuse and COPD outcomes. Using 

check-lists to study patients’ inhaler technique one can have only a snapshot, and inhaler technique 

can be significantly different in different moments. Moreover, the presence of an external observer, 

especially when analysing the inhaler proficiency in older persons with very low education level and 

not familiarised to being evaluated or observed, can interfere with the very demonstration of the 

inhaler technique. This is another limitation of the study that may have limited an association 

between inhaler technique and COPD outcomes.  
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Celli B et al,139 in 2017, published the MIRROR study. It’s objective was to compare potential 

differences between the perceptions that COPD patients have of their disease to the physician’s 

perception about the way how COPD affect their patients. As expectable, the study shows significant 

gaps between this two groups, particularly important in areas related to quality of life and 

symptoms. Moreover, 89% of patients stated that they “lied” or were “not honest” when interacting 

with their physician, during clinic visits. This two issues must be considered when interpreting 

adherence to medications and when valued clinical outcomes less objectives than FEV1%. 
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CONCLUSIONS 

 

A previous section named “Major findings. Their clinical and scientific implications” can be 

understood as a point-by-point summary and conclusions of the several works comprised in the 

thesis, open to clinical practice, pointing ways and suggesting strategies to deal with patients 

suffering from COPD. It is itself a conclusion of the present thesis. Instead, the present section is 

an integration of the conclusions of the different works included in the thesis into the current clinical 

and scientific trends to understand COPD. 

COPD is the most common chronic respiratory disease. Every day people suffer and die from this 

disease. We are currently facing a revolution in the understanding of what a disease is. This new 

understanding of the disease in the framework of human biology have been catalysed by systems 

biology and its new concepts of scale-free networks and systems emerging properties. The 

application of this network science to human biology, both in health and in disease, will lead to a 

different nosology and to a new definition of the disease expression, in which the molecular 

signature will replace histopathology in the diagnosis and in the prediction of outcomes. In the era 

of genomics and proteomics, Mark Fitzgerald referred the need to understand the behavioural 

perspective, best described as a humanomics perspective,3 a term previous coined to bring a 

human focus to some economic concepts. The way how clinicians understand and treat COPD is 

usually based in three dimensions, the pulmonary function, symptoms and the risk of 

exacerbations. In the present work, COPD was recognised as a very heterogeneous disorder, but 

with some specific characteristics in women, in never-smokers and in patients with a previous 

diagnosis of asthma. Symptoms irregularity was related to the risk of exacerbations, and a low 

education or socioeconomic level emerged as a feature of severity. We have demonstrated that 

other dimensions related to persons must be also taken in account to accomplish a successful 

treatment in COPD. Disease management should be viewed through the patients’ perspective. It 

modulates the relationship between medications and the outcomes intended to be achieved. 

Hence, the present work found that the relationship between adherent to medications, inhaler’ 

technique or prescribers’ adherence to GOLD strategy and COPD outcomes can present an 

opposite direction than was previously expected. Symptoms and airflow limitation can influence the 

way patients feel the need to comply with prescribed medications.The way patients understand 

their disease, value their symptoms in a context of multiple co-morbidities and believe in the need 

for medication can influence adherence and inhaler technique. The beliefs related to the need of 
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medication were found to be the most powerful predictor of adherence. Past experiences and 

health-related behaviours were also predictors of adherence to prescribed medication. Inhalers 

mishandling depends on the type of inhaler device and on patients’ beliefs about the necessity to 

use them. By having confidence in the inhalation manoeuvre, patients improve the maintenance 

of a correct inhaler technique. A correct medical decision depends on an accurate patient 

evaluation and on robust scientific information, but a successful treatment is also modulated by 

some patients’ characteristics, and by their behaviours and beliefs related to the disease and the 

medication. Some dimensions related to persons must be taken in account to accomplish a 

successful treatment. Clinical expertise has been defined by the ability to integrate scientific 

evidence and patients’ circumstances and preferences.141 Clinical expertise can be understood as 

the art of Medicine. Probably the present study, designed in the perspective of a better knowledge 

of the patient with COPD, can give some contribution to the understanding of the art of Medicine, 

beyond an inappropriate standardization and industrialization of Medicine or a reductionist biology-

based approach. 
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SUGGESTIONS FOR FUTURE RESEARCH  

 

The objective of this thesis was to understand the factors whose correction could be translated into 

improved care for patients with COPD. It was focused on patients’ adherence behaviours, inhalation 

technique and treatment deviations from GOLD strategy. Most of the specific objectives have been 

fulfilled. However, we failed to prove non-adherence to medication, inhalers’ mishandling and non-

adherence to GOLD strategy related to poor clinical outcomes. This may be due either to the cross-

sectional design of the work or to a complex interaction between the different variables and the 

studied outcomes. A significant number of new questions emerged during the present work. One 

of them, related to the understanding of reasons for poor-adherence to guidelines in COPD, lead 

the authors to conduct a study aimed to understand how  evidence from randomized clinical trials 

apply to patients treated in routine clinical practice. The estimated global prevalence of COPD is 

currently around 11.7% in persons 40 years and older, and asthma affects an estimated 300 

million individuals worldwide. They are the most prevalent airway diseases.  The first diagnostic 

approach is clinical. Nonetheless, clinical diagnosis has little robustness. To diagnose airflow 

limitation that is not fully reversible, spirometry should always be performed. Many patients 

suffering from chronic asthma also present airflow limitation that is not fully reversible. Spirometry 

give more robustness to diagnosis, but is frequently not enough. COPD is considered a disease of 

smokers, but a significant portion of COPD may be attributed to occupational exposures and to 

indoor air pollution from biomass fuel combustion. Nonetheless, many asthmatic patients also 

smoke or report the same occupational and indoor exposures. COPD is commonly known as a 

disease of the elderly. However, with the progressive knowledge of genetic factors associated with 

early abnormal lung development, and the understanding of the influence of environment factors 

in different life stages, including pre and early postnatal exposures, physicians will be faced with a 

diagnosis of COPD at a much earlier age. We understand that, in clinical practice, airway disease 

should be approached in an integrated way, beyond the artificial duality of asthma or COPD 

diagnosis. The focus will not be centred in diagnosing asthma or COPD, but in the understanding 

what must be treated in a given patient. In this new paradigm, some clinical questions should be 

asked: 

- In this given patient, how can physicians support preventing exacerbations? How can 

physicians help to prevent disease progression? How can social, occupation and family 
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problems be prevented? How can physicians improve patients’ symptoms, quality of life 

and physical activity, helping patients live with the disease? 

And some research questions should also be asked: 

- Are these important clinical or patients-centred outcomes? What really matters to the 

patient suffering from airway diseases? How can it be measured? What are there 

determinants, and how can they be measured? 

 

Ongoing studies 

1- Prevalence of abdominal aortic aneurysm (AAA) in patients with chronic obstructive 

pulmonary disease. 

Objectives:  

To compare the prevalence of AAA in COPD patients and in community, after adjustment 

for age, gender, tobacco amount and cardiovascular comorbidities. 

 

2- Exploring clinical predictors of COPD exacerbation in a community cohort (study 

proposal). 

Scientific Rationale: 

A- COPD exacerbations, by definition, are acute events. They are usually associated with 

increased dyspnoea, increased sputum volume and purulence, decreased exercise 

capacity and worsening of respiratory function that frequently takes a long time to 

recover. Patients with COPD often wait and do not react in time to signs of disease 

deterioration, which results in progressive worsening and in treatment delay.  

B- We hypothesise that progression of acute exacerbations can be prevented or delayed 

at an individual level early enough to avoid significant worsening of respiratory function, 

hospitalisation or visits the emergency room. Enabling patients to self-monitor their 

disease and react in time to prevent further deterioration can prevent significant 

ECOPD related morbidity and mortality, and decrease costs related to hospitalisations 

and visits to emergency rooms. 
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FINAL NOTES 

 

Being an academic clinician in a research-friendly environment was the main self-proposed 

objective, defined at the beginning of this long journey. In the last four years, completing the studies 

that are comprised or related to the thesis, and undertaking different oral communications, also 

mostly related to the thesis, I have learned the basis of scientific rigor. First, I learned how to ask 

a pertinent research question. It must be useful in clinical practice, and the work that will respond 

to it must be feasible with the available resources. Second, I learned how to collect current and 

high-quality information that supports the research question and allows a later discussion of results. 

Third, I learned how to collect high-quality data from patients, and how to select the suitable tools 

to measure both the variables under study and the defined outcomes. The question to be answered 

must be translated from clinical language to a query that can be answered using statistical methods 

and the results once again translated into clinical language. Fourth, I learned how to develop a 

suitable study design that answers the research question, and using appropriate statistical 

techniques. Finally, I have learned how to report clinical and scientific research, using adequate 

international guidelines, and how to select the adequate journal for publishing it, within the 

established time boundaries. 

An amount of different studies related to the thesis were conducted on a cohort of COPD 

outpatients. COPD has been for a long time recognised as a complex and heterogeneous disorder. 

However, the present studies allowed both to understand this reality but also to understand 

patients’ complexity and heterogeneity. As a pulmonologist, I always treated patients suffering from 

airway diseases, and a correct medical decision had always relied on an accurate patient evaluation 

and on robust scientific information. COPD patients have been mainly treated according to their 

severity. However, a new understand has recently emerged: some dimensions related with the 

patients themselves must be taken in account.  A successful treatment is arbitrated by some 

patients’ characteristics, by their behaviours and beliefs related to the disease and medication, and 

by their personal and cultural perspectives. Non-adherence was known to be unfortunately 

common, now it starts being understood. Inhalers’ mishandling was known to be frequent, but 

never understood by me, a person with a high degree education and accustomed to handling small 

objects and gadgets from the earliest childhood. However, that was not the patients’ background. 

COPD patients are not familiarised to being taught, to learning and mostly to being evaluated. A 

new understanding related to the difficulty of using inhaler devices has also emerged. COPD can 
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be currently best understood by incorporating the experiential and social perspectives defining what 

a disease is.   

 

 

 

 

No hay asuntos agotados, solo hombres agotados en ciertos asuntos.” 

(“There are no exhausted matters, but only exhausted men in certain matters.”) 

Ramon y Cajal (1852-1934) 
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Terceira página: 

 

Tipologia do artigo: “Opinião e debate” 

Medical decision in COPD: The evidence-based history 

Abstract 
 

Randomised controlled trials together with systematic reviews and meta-analysis 
have been the cornerstone of clinical research. Some studies, because of the 
size of the sample, the use of randomisation and well-defined measurements, the 
participation of multiple institutions or long-term follow-up, are powered to give a 
significant level of evidence.  We chronologically described and comment a group 
of trials on COPD that have significantly influenced the scientific and medical 
community in the understanding and management of the disease in the first years 
of the XXI century. They are embodied in the different versions of the GOLD 
strategy. 

 

Key words: COPD; Evidence; Randomized controlled trials; Treatment; 
Outcomes. 
 

Como alguns ensaios clínicos randomizados influenciaram a decisão 

médica na DPOC 

Resumo 

Os ensaios clínicos randomizados, juntamente com as revisões sistemáticas e 

meta-análises, tem sido o suporte da evidência em medicina. Alguns estudos, 

devido ao tamanho da amostra, ao uso de randomização, à participação de 

várias instituições ou a longos follow-ups, são capazes de fornecer um nível 

considerável de evidência. Descrevemos e comentamos cronologicamente um 

grupo de trabalhos no âmbito da doença pulmonar obstrutiva crónica (DPOC) 

que influenciaram significativamente tanto a comunidade científica como a 

comunidade médica na compreensão e tratamento da doença, nos primeiros 

anos do século XXI, e que por essa razão foram incorporados nas diferentes 

versões da estratégia GOLD. 

 

Palavras-chave: DPOC; Evidência; Ensaios clínicos randomizados; 

Tratamento; Resultados. 
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Table 1: Check-list of 5 steps and errors for each ID 

 

1- Correct priming or loading   

(Incorrect priming or loading were considered a critical error) 

2- Exhalation before inhalation  

(No-exhalation before inhalation was not considered critical)  

3- Correct inhalation  

(Incorrect inhalation was considered a critical error) 

4- Holding the breath a few seconds after inhalation (not required when using a spacer)        

(Not holding the breath or exhalation through the mouthpiece was not considered critical)        

5- Finalization (cleaning the mouth-piece, removing the used capsule after verifying that no powder 

remains, checking color changing in control window, closing ID and washing the mouth if 

necessary) 

 

 

Table 2: Critical errors in different IDs 

 

1- Aeroliser®, Breezhaler®, and Handihaler®: failure to insert the capsule, failure to press and 

release buttons, powder remaining in the capsule after inhalation. 

2- Diskus®: failure to open the cover, to slide the lever until it clicks, or not keeping inhaler horizontally  

3- Ellipta®: failure to slide cover down until a click is heard or block air vent with fingers. 

4- Genuair®: failure to remove the cap, to press and release the button until the control window has 

changed to green, not holding inhaler horizontally, and not changing control window to red after 

inhalation 

5- pMDI: failure to remove cap, not shaking the inhaler (suspensions only), not holding the inhaler in 

the upright position, poorly synchronized hand actuation and inhalation, inhalation through the 

nose, actuation against teeth, lips or tongue.     

6- Respimat®:  lack of cartridge in the device, failure to open the cap, twisting the base or pressing 

the dose-release button, poorly synchronized hand actuation and inhalation. 

7- Spiromax®: failure to hold the inhaler in upright position, failure to open mouthpiece cover until a 

click is heard or blocking air vent with fingers. 

8- Turbuhaler®: failure to remove cover, to hold the inhaler upright when twisting the grip (tolerance 

± 45º) until a click is heard. 
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Table 3- Demographic, clinical and functional characteristics of COPD patients 

 

Characteristics .............................................................................................................. n = 170  

Mean age (years) ............................................................................................................... 66.8  

Age ≥ 65 years ......................................................................................................... 102 (60.0) 

Male gender ............................................................................................................. 133 (78.2) 

Education level ≤ 3 school years ................................................................................. 49 (28.8) 

Education level ≤ 6 school years ............................................................................... 152 (89.4) 

Very low monthly income (< 530 Euros) .................................................................... 119 (70.0) 

Graffar social classification   4 + 5 ............................................................................ 105 (62.5) 

mMRC grade ≥ 2 ...................................................................................................... 107 (62.9) 

CAT score ≥ 10 ........................................................................................................ 100 (78.7) 

ECOPD  ≥ 2 (last year) ............................................................................................... 70 (41.2) 

Post-bronchodilator mean FEV1% ........................................................................................ 52.8 

GOLD 2017 stage and classification (n; %): 

I - 18 (10.6); II - 66 (38.8); III - 64 (37.6); IV - 22 (12.9) 

A - 32 (18.8); B - 69 (40.6); C - 3 (1.8); D - 66 (38.8) 

 

Note: Data shown as mean or n (%). 
Abbreviations: mMRC, modified Research Council Dyspnea Questionnaire; CAT, COPD Assessment Test; ECOPD, 
chronic obstructive pulmonary disease acute exacerbations; GOLD, Global Initiative for Chronic Obstructive Lung 
Disease. 
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Table 4: Errors variation in visit 2 related to visit 1, by groups of inhaler devices. 

 

 

Errors related to: 

priming/loading no-exhalation inhalation 
holding the 

breath 
finalization 

mDPI -3% -5.9% -8.1% +1.5% +0.8% 
pMDI -12.9% -22.4% -9.7% -19.9% -19.4% 
sDPI -12.7% -11.2% -7.9% +6.4% +1.8% 
Soft-mist 

Inhaler 
-8.1% -5.4% -13.5% -8.1% -8.1% 

Abbreviations: mDPI, multiple-dose dry-powder inhalers; pMDI, pressurized inhalers; sDPI, single-dose dry-powder inhalers. 

 

 

Table 5: Variation on critical errors in the different groups of inhaler devices. 

 

                                                                                          Errors M1                                                                        McNemar test 

                                                              No Error             Error           Total        Worsened   Improved                    P -value 

  mDPI                           No error             92                     20              112               8.1%           14.7% 

              Error M2        Error                   11                     13               24                                                                        0.150 

                                                 Total      103                      33              136 

pMDI                            No error              12                     7                19               3.2%            22,6% 

              Error M2        Error                    1                       11               12                                                                      0.070 

                                                 Total        13                       18              31 

sDPI                              No error             48                     10                58                1.6%           16.1% 

            Error M2         Error                     1                        3                4                                                                        0.012 

                                                 Total         49                     13               62 

Softm                          No error              23                       8                31                 8.1%           21,6% 

            Error M2        Error                      3                       3                  6                                                                        0.227 

                                                 Total        26                      11                37 

sDPI + Genuair      No error              76                     14                90                 1.04%         14.6%                     0.001             

             Error M2       Error                     1                       5                   6 

                                                 Total         77                     19               96 

 

Note and abbreviations: Errors M1, Moment 1: first assessment; Errors M2, Moment 2: 2nd assessment; mDPI, 
multiple-dose dry-powder inhalers; pMDI, pressurized inhalers; sDPI, single-dose dry-powder inhalers; Softm, soft-mist 
inhalers; errors shown as number of demonstrations; Worsened/Improved described as % of demonstrations. 
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Figure 1: Necessity score by gender and difference in critical errors between the two visits. 
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Abstracts published in Eur Respir J. 2017;50: Suppl 61.
 

Misuse of inhalers devices in clinical practice 
 
Duarte-de-Araújo A, Teixeira P. Figueiredo M, Hespanhol V, Correia-de-Sousa J 

 
 

In COPD, therapeutic success depends on a correct inhalation technique, and the choice 

of inhaler devices (ID) can be as determinant as the drug itself.  

 

We present the preliminary results of an ongoing prospective cross-sectional study 

aimed to assess the patient’s inhaler technique in COPD patients, diagnosed according 

to GOLD guidelines. We defined a check-list with five steps for each ID, for a correct 

inhalation technique, as well as essential steps and critical errors, and patient were asked 

to demonstrate their inhaler technique. A statistics analysis was then performed.  

 

We studied 203 COPD outpatients over 40 years-old (median 67.16 years), performing 

a total of 336 inhalations (30,4% incorrect). Ten types of IDs were examined, and 

misuse access according to priming/loading and inhalation procedures. Critical mistakes 

ranged from 27.6% for soft-mist inhaler to 50.0% for pMDI, and in DPIs group from 

0% for Aeroliser® to 48.3% for Handihaler®. Preference reasons for an inhaler were 

the ease of use (39.8%), their characteristics (25.7%) and seem more practical to use 

(25.2%). No significant relationship was found between correct use and patient 

preference (p=.236). There was also no significant relationship between the correct use 

and the number of inhalers used per patient (p=.531).  

 

Despite technological advances, inhalers mishandling remains an important clinical 

issue. A good inhalation technique depends on the type of ID. Poor coordination and 

inhalation failure remain cause of pMDI misuse. Soft-mist inhaler had the low rates of 

incorrect use. Misuse was not associated with multiple inhalers use nor to patient’ 
preference. 
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Abstract published in Chest. 2019; 155(4) Suppl, 225 A. 

 

COPD: analysing factors associated with a successful treatment 

 

To evaluate if non-adherence to inhaled medications, inhalers mishandling or the 

prescribers’ non-adherence to GOLD strategy are associated with mMRC grade, 

CAT score, COPD acute exacerbations or FEV1%.  

A cross-sectional study on COPD was conducted on ambulatory COPD patients 

≥ 40 years, diagnosed according to GOLD criteria.  A survey of demographic and 

clinical data was applied. Adherence was assessed by using the Measure of 

Treatment Adherence (MTA) questionnaire. Inhalation technique was evaluated 

by using checklists of steps and inhalers’ misuse was defined when one or more 

critical errors were done. To evaluate prescribers’ non-adherence to GOLD 

strategy, patients’ current medication was compared to therapeutic standards 
proposed by the GOLD 2017 for the same ABCD groups. 

We studied 303 participants, 79.5% males, mean age = 67.5 years. A total of 285 

completed the MTA questionnaire. Non-adherence was referred by 16.5% of 

patients. A significant negative association was found between adherence and 

CAT score and FEV1%. 285 patients performed 499 inhalations manoeuvres. 

Inhalers’ misuse, observed in 113 (39.6%) patients, was not associated with CAT 

score, mMRC grade, ECOPD or FEV1%. We found deviations from the GOLD in 

133 (44.3%) patients, which were negatively related to CAT score, mMRC grade 

and ECOPD. 

Symptoms and airflow limitation were associated with a better adherence to 
medication. We failed to prove an association between inhalers’ misuse and 
symptoms, exacerbations and airflow limitation. Previous ECOPD seems to 

improve prescribers’ adherence to treatment guidelines. 

To understand and correct common and modifiable factors related to poor clinical 

outcomes. 
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SECVS 

Subcomissão de Ética para as Ciências da Vida e da Saúde 

Identificação do documento: SECVS 016/2016 

Título do projeto: 

 

Investigador(a) responsável: Dr.ª Maria Manuel Figueiredo; Serviço de Pneumologia, 

E.P.E. - Hospital Senhora da Oliveira; e António Manuel Duarte Araújo, Escola de Ciências 

da Saúde, Universidade do Minho, e Serviço de Pneumologia, E.P.E. - Hospital Senhora 

da Oliveira 

Subunidade orgânica: Escola Ciências da Saúde, Universidade do Minho 

Outras Unidades: Serviço de Pneumologia, E.P.E. - Hospital Senhora da Oliveira 

PARECER 

A Subcomissão de Ética para as Ciências da Vida e da Saúde (SECVS) analisou o processo 

relativo ao projeto em epígrafe. Os documentos apresentados revelam que o projeto 

obedece aos requisitos exigidos para as boas práticas na experimentação com humanos, 

em conformidade com o Guião para submissão de processos a apreciar pela 

Subcomissão de Ética para as Ciências da Vida e da Saúde. Face ao exposto, a SECVS 

nada tem a opor à realização do projeto. 

O estudo deverá solicitar Parecer e/ou autorização e seguir as diretivas nacionais e/ou 

locais de cada lugar de recolha, como aplicável, particularmente das Unidades 

Hospitalares e/ou Unidades de Saúde onde será realizado e/ou onde serão recolhidas as 

amostras e/ou dados e/ou aplicados os questionários, se aplicável. 

Salientam-se as seguintes considerações éticas: 

A realização de projetos de investigação deverá em consideração as regras de conduta 

e diretivas de boas práticas no âmbito da investigação clínica com seres humanos. 

Deverá ser solicitado Parecer e/ou Autorização, incluindo notificação de tratamento de 

dados pessoais à Comissão Nacional de Proteção de Dados, e seguir as diretivas 
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nacionais e/ou locais, de cada lugar de recolha, como aplicável, incluindo de Unidades 

Hospitalares e/ou Unidades de Saúde onde será realizado o estudo, e/ou onde serão 

recolhidas as amostras e/ou dados e/ou aplicados os questionários, se aplicável. 

Salienta-se o respeito pelas normas e as recomendações constantes da Declaração de Helsínquia 

(com as emendas de Tóquio 1975, Veneza 1983, Hong-Kong 1989, Somerset West 1996, 

Edimburgo 2000, Washington 2002, Tóquio 2004 e Seul 2008), da Directiva 95/46/EC do 

Parlamento Europeu e do Conselho, das Directrizes Sobre as Boas Práticas Clínicas da EMEA - 

Agência Europeia do Medicamento (Londres 2000), das Directrizes Éticas Internacionais para a  

Pesquisa Envolvendo Seres Humanos da Organização Mundial de Saúde (Genebra 2002), das 

Directrizes Éticas Internacionais para os Estudos Epidemiológicos do Conselho de Organizações 

Internacionais de Ciências Médicas (Genebra 2009) e da Resolução da Assembleia da República 

nº1/2001. 

Quando aplicável o Consentimento Informado recomendam-se as normas e/ou documentos-guia 

da Direção Geral de Saúde e/ou da ARS Norte na elaboração do mesmo. A inclusão dos 

participantes em qualquer um dos âmbitos de investigação considerados num Projeto de 

Investigação está subjacente o seu consentimento escrito (Lei n.º 12/2005, de 26 de janeiro; Lei 

n.º 46/2007, de 24 de agosto). O preenchimento e assinatura do formulário de consentimento 

informado, livre e esclarecido, deverá ser feito em duplicado, garantindo a privacidade e 

confidencialidade dos dados pessoais e o direito a recusar/abandonar o estudo sem sofrer 

qualquer penalização. 

Indica-se que recolha de produtos biológicos deverá ter em conta os princípios para obtenção e 

conservação de material biológico (Art. 18.º) da Lei n.º 12/2005, de 26 de janeiro. O tratamento 

das informações de saúde recolhidas terá em consideração os princípios aplicáveis aos 

tratamentos de dados pessoais efetuados no âmbito de Investigação Clínica, definidos pela 

Comissão Nacional de Proteção de Dados e decorrentes da Deliberação nº 1704/2015. 

Informações pessoais tratadas não deverão ser identificáveis, mas sim irreversivelmente 

anonimizadas (Art. 3.º da LPDP), e todos os dados obtidos no âmbito de um Projeto de Investigação 

estão ao abrigo de medidas técnicas e organizativas adequadas que dão cumprimento ao disposto 

no Art. 14.º e Art. 15.º da LPDP. Aplica-se ainda o disposto no n.º1 do Art. 17º da LPDP 

relativamente ao sigilo profissional. Quando não for possível a anonimização dos dados, estes 

deverão codificados de acordo com uma chave específica, acessível apenas aos investigadores do 

estudo, e que dificulta a identificabilidade dos participantes, tal como especificado na Deliberação 
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nº 1704/2015 da CNPD. Os dados obtidos deverão ser conservados de forma a permitir a 

identificação dos seus titulares apenas durante o período necessário para a prossecução das 

finalidades da recolha ou do tratamento posterior, tal como definido no Art. 5.º, n.º 1, alínea e), da 

LPDP. 

O Modelo de declaração de compromisso e confidencialidade utilizado pelo IR deverá ser seguido 

e assinado por outros investigadores ou colaboradores na investigação, conforme aplicável, 

destinado a documentar o seu envolvimento nas garantias de confidencialidade e boas práticas 

dadas pelo(a) IR Sempre que necessário, os membros da equipa de investigação deverão assinar 

uma Declaração de Interesses e Incompatibilidades de acordo com o Decreto-lei n.º 14/2014, de 

22 de janeiro. 

Neste contexto, assume-se que os investigadores que trabalham com amostras 

humanas, ou com a análise de dados, estão obrigados a manter sigilo profissional sobre 

os dados pessoais e sobre os resultados ou demais obtidos, segundo a ética profissional, 

nunca devendo, por isso, fazer uso dos mesmos a não ser para o fim a que se destinam. 

Esta obrigação mantém-se em efeito após término do projeto de investigação." 

Braga, 29 de setembro de 2016. 

A Presidente 

 

(Maria Cecília de Lemos Pinto Estrela Leão) 
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Graffar Social Classification (Classificação Social de Graffar, adaptada): 

PROFISSÃO 

1. Grandes industriais e comerciantes. Gestores de topo de empresas /administração pública. Profissões 

liberais. Professores, diretores de bancos, militares de alta patente. 

2. Médios industriais / comerciantes / agricultores. Dirigentes intermédios e quadros técnicos de empresas 

/ administração pública; peritos, técnicos. 

3. Pequenos industriais / comerciantes; encarregados, operários qualificados. 

4. Pequenos agricultores, operários semiqualificados com ensino obrigatório, escriturários, polícias sem 

formação superior, cozinheiros. 

5. Mão-de-obra indiferenciada; jornaleiros, ajudantes de cozinha, trabalhadores da limpeza, operários não 

especializados e sem ensino obrigatório. 

 

INSTRUÇÃO 

1. Licenciatura ou superior. 

2. Bacharelato, curso superior. 

3. Ensino secundário completo; 9º ano mais curso laboral. 

4. Escolaridade obrigatória segundo a idade. 

5. Não completou a escolaridade obrigatória. 

 

PRINCIPAL FONTE DE RENDIMENTO 

1. Propriedade; fortuna herdada ou adquirida. 

2. Altos vencimentos e honorários. 

3. Vencimentos certos. 

4. Remuneração incerta; por semana, por tarefa, por hora. 

5. Assistência (excluindo pensões de desemprego / incapacidade laboral. 

 

TIPO DE HABITAÇÃO 

1. Luxuosa. 

2. Espaçosa e confortável; ar condicionado/ aquecimento central. 

3. Casas ou andares modestos mas bem conservados, cozinha e WC completo e dentro de casa; 

eletrodomésticos essenciais. 

4. Habitação degradada, sem eletrodomésticos essenciais, cozinha ou WC fora de casa ou incompletos. 

5. Imprópria. 

 

LOCAL DE RESIDÊNCIA 

1. Bairro residencial elegante. 

2. Bom local; ruas largas, casas confortáveis e bem conservadas. 

3. Zona antiga ou rural, ruas estreitas, casas pouco confortáveis ou mal conservadas. 

4. Bairro operário ou social 

5. Bairro de lata. 

 

CLASSIFICAÇÂO SOCIAL 

1. Classe I: famílias cuja soma varia entre 5 – 9 pontos 

2. Classe II:                                              10- 13 pontos 

3. Classe III:                                             14- 17 pontos 

4. Classe IV:                                             18- 21 pontos 

5. Classe V:                                              22- 25 pontos 
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Delgado A, Lima M. Contributo para a validação concorrente de uma medida de adesão aos tratamentos 

(contribution to concurrent validity of treatment adherence).Psicologia, Saúde e doenças. 2001; 2(2):81-100. 
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Estudo de Fatores Condicionantes de Sucesso Terapêutico na Doença 
Pulmonar Obstrutiva Crónica 

 

 

Nome do doente- 

Processo nº- 

 

 

A- Inquérito demográfico 

Nome_______________________________________________ 

Processo nº___________________________________________ 

Contacto do dte_____________________________ 

A-1ª consulta 

B-Seguimento há_________anos no serviço de pneumologia. 

Sexo 1-M___   

         2-F___ 

Idade_____________ 

Estado civil: 

C-Casado/união de facto 

S-Solteiro 

V-viúvo 

D-divorciado 

Residência: U- ambiente urbano 

                     R- ambiente rural 

                     M- moderadamente urbanizado 

                       

Concelho de _______________________________ 

Com quem vive:  

A- Família/marido/esposa____ 

B- Só___ 

C- Lar idosos___ 

D- Outras:________________________________ 
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Profissão / ocupação________________________ 

Situação laboral: 

E- Empregado_______ 

 D- Desempregado________  

 B- Baixa médica prolongada_____________  

 R- Reformado__________  

 O- Outro_______ 

Rendimento individual: 

A- Inferior ao salário mínimo nacional (530 E)_______ 

B- Entre 1 e 2 SMN (530- 1060 E)______ 

C- Entre 2 e 3 SMN (1060-1590 E)______ 

D- Maior de 3 SMN (>1590 E)_________ 

Escolaridade: 

A- Analfabeto ou não completou ensino primário (até 3ª classe)____ 

B- Ensino primário completo (“4ª classe”)_______ 

C- Ensino básico (COMPLETOU 9º ANO)____ 

D- Ensino secundário (completou 12º ano)____ 

E- Frequência do ensino superior_____           

 

Teste de GRAFFAR: 

 Classificação social: pontos_________classe(I-V)_____________ 

 

O senhor(a) sofre de DPOC: 

Sabe o que é a DPOC? Sim___Não_____ 

Sabe por outro nome? Qual________________________________________________ 

Não tem qualquer ideia?___________________________________________________ 

O seu médico disse-lhe que sofria de DPOC? Sim___não____disse-lhe por outras 

palavras? Quais?_________________________________________________________ 

Com que palavras caraterizaria (descreveria) melhor a sua doença?_________________ 

_____________________________________________________________________ 

Sabe que é uma doença crónica, para toda a vida?_______________________________ 

Sabe se é uma doença grave? ________________Porquê?________________________ 

Procurou informação sobre a sua doença? Não____Sim_____ 

Junto do médico especialista?_______________________________________________ 

Junto do médico de família?____Outro profissional?_____Outra pessoa?____________ 
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Enfermeiro?_____Farmacêutico/tec de farmácia?______Internet?______  Outro?______

  

 

Hábitos tabágicos:  

A- Fumador 

B- Ex-fumador (definido como tendo deixado de fumar há mais de 6 meses): deixou 

de fumar há____________________anos. 

                    Fuma/fumou: desde_______ até______ Média de______/dia  

                                                                  + 

                     desde____       até    _____média de__________/dia :  

                       Total de anos_______UMA:_________ 

C- Não fumador 

D- Fumador passivo 

E- Fumador intermitente                  

 

Outras exposições relevantes para DPOC:  

Exposição ocupacional: Profissão / Ocupação?___________________ Tipo de 
exposição?__________________________nº anos_____________________________ 

                                       +  

Exposição ocupacional: Profissão / Ocupação?___________________ Tipo de 
exposição?__________________________nº anos_____________________________ 

 

A- Sim 

B- Não 

(Só para o género feminino): exposição doméstica a gases, fumos ou vapores com 

origem na biomassa: 

Tipo de exposição________________________________________________________ 

Quando?_______________________________________________________________ 

Na sua casa, em qualquer altura da sua vida e por mais de 6 meses, usaram fogão a 

carvão/lenha/madeira/petróleo para cozinhar? 

A- Sim 

B- Não 

Por quantos anos esteve perto desse fogão para cozinhar?   ____anos 

E em média, quantas horas por dia ficava perto desse fogão?  _____ 

Ainda usam esse tipo de fogões em sua casa?   S____N____ 

Esse fogão tem ou tinha chaminé para o exterior?  S___N___ 
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Em sua casa, em toda a sua vida e por mais de 6 meses, usaram carvão/lenha/madeira 

para aquecer a casa?     

A- Sim 

B- Não 

Por quantos anos usaram carvão/lenha/madeira para aquecer a casa?  ____anos 

E em média quantos dias por ano ficava perto desse aquecimento? ____dias 

E esse aquecimento tinha chaminé para o exterior? ______________________ 

 

 

                               B- Dados clínicos  

 

Nº de agudizações no último ano:  0   -  0 

                                                        1    -  1 

                                                        2    -  ≥ 2 ou ≥ 1 internamento 

Nº de internamentos no último ano por agudização de DPOC:  0- 0 

1- 1                                                                                                                            

2- ≥ 2 

Nº internamentos cuidados intensivos_______________________________________ 

Nº de recorrências SU/ consultas médicas não de rotina por agudização da DPOC_____ 

Sintomatologia HABITUAL, não a que tem hoje, mas a que sente na maior parte dos 

dias; se OCASIONAL, referir: 

A-tosse ____ 

B-expetoração (escarro no peito)______ 

C-hemoptises/expetoração hemoptoica (expetoração com sangue)______ 

D-pieira (chiadeira no peito)_____ 

E-dispneia (falta de ar, cansaço a respirar )_______ 

F-opressão (aperto) tórax______ 

Sintoma mais importante/predominante__________________ 

Sintoma mais preocupante______________________________ 

Predominância da sintomatologia (dispneia, expetoração, tosse, pieira):                                               

                                              A- Exercícios/esforços físicos___ 

                                              B- Alterações meteorológicas (“mudanças de tempo”)____ 
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                                              C- Sazonal inverno_____ 

                                              D- diurna____ 

                                              E- Noturna____ 

                                              F- Início manhã_____ 

                                              G- final da tarde/ anoitecer_____ 

                                              H- Sasonal verão_____ 

 

I- Exercício + noturna + sazonal 

                                                  J-  Exercício + alterações meteorológicas 

                                                  K- Exercício + alterações meteorológicas + início manhã 

                                                  L-  Exercício + alterações meteorológicas + sazonal 

                                                  M- Exercício + inicio manhã 

                                                  N-  Exercício + sazonal 

                                                  O-  Exercício + noturna 

                                                  P-  Alterações meteorológicas + sazonal 

                                                  Q-  Exercício + alterações meteorológicas + inicio manhã  

                                                  R- Exercício + final tarde 

Comorbilidades (avaliadas por história clínica, informação familiares, medicação que 

faz, relatórios médicos/cartas de alta hospital, informação no processo hospitalar, 

informação do médico de família, plataforma de dados da saúde): 

A-HTA___ 

B-Patologia cardiovascular:_______  

               doença cardíaca isquémica___  

                ICC___   Disritmia____outra_______ 

C- Diabetes mellitus _______ 

D- Doença de refluxo gastro esofágico_______ 

E- Depressão/ansiedade____ 

F- Neoplasia pulmonar____ 

G- SAOS____ 

H- Dislipidemia _____ 

I- Osteoporose _______ 
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J-Asma atual _________ 

K- AVC/AIT 

L- Outros_____________________________________________________________  

História de asma ou “bronquite” em criança/jovem/antes dos 40 anos______________ 

Obesidade (IMC >30)________ 

História atual sugestiva de bronquite crónica (BC: tosse e /ou expetoração por mais de 3 

meses consecutivos, 2 ou mais anos consecutivos - “passa todo o inverno com tosse e 
expetoração?”)__________________________________________________________ 

A- Sim 

B- Não 

RXt - descrição: _________________________________________________________ 

______________________________________________________________________  

TAC torax?________data_________________descrição _________________________ 

______________________________________________________________________ 

Sequelas de TP?_____ nódulo(s) pulmonares?______________ massa(s)? __________ 

bronquiectasias?___________________tipo?__________________________________ 

localização? ____________________________________________________________ 

Insuficiência respiratória crónica? _______________________________ 

Valores da gasometria arterial? _________________________________ 

OLD?____________VNI?_________ qual?________________________ 
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Caraterização da gravidade da DPOC: 

Dispneia (Escala de Dispneia mMRC: Graus 0-4)  

            

 

 

Impacto no bem-estar - CAT (COPD Assessment Test): registo de pontuação 
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Função respiratória: Anexar espirometria. 
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                           Caraterização da terapêutica prescrita: 

Registo de todas as terapêuticas atuais para DPOC (nomes dos medicamentos): 

________________________________________________________________

________________________________________________________________

________________________________________________________________ 

SABA, SAMA, LABA, LAMA, ICS, ICS+LABA, LABA+LAMA, teofilina,  

outros ___________________________________________________________ 

Faz vacinação antigripal?  S      N 

Fez prevenção doença pneumocócica?   S        N 

Nebulizador: sim____ não_____ tipo de uso__________________________ 

Oxigenoterapia (OLD)____________________________________________ 

Oxigenoterapia de deambulação_____________________________________ 

Ventiloterapia? ______ descrição ___________________________________   

Reabilitação respiratória?__________________________________________ 

Aconselhamento de evicção tabágica?________________________________ 

Aconselham/ exercício físico? ______________________________________ 

Aconselhamento nutricional? _______________________________________ 
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Adesão à medicação inalatória:  

Estas perguntas referem-se apenas à medicação inalatória (inaladores, “bombinhas”) 
para a sua doença respiratória: 

                             Medida de Adesão aos Tratamentos (MAT) 

1. Alguma vez se esqueceu de tomar os medicamentos inalatórios para a sua doença 

respiratória? 

            sempre     quase sempre    com frequência    por vezes     raramente       nunca 

               1                    2                           3                     4                 5                    6 

2. Alguma vez foi descuidado com as horas da toma dos medicamentos inalatórios para 

a sua doença respiratória? 

            sempre    quase sempre     com frequência     por vezes     raramente       nunca 

                1                 2                           3                         4                5                     6 

3. Alguma vez deixou de tomar os medicamentos inalatórios para a sua doença 

respiratória por se ter sentido melhor?  

            sempre    quase sempre     com frequência       por vezes     raramente         nunca 

                1                 2                           3                          4                  5                    6 

4. Alguma vez deixou de tomar os medicamentos inalatórios para a sua doença 

respiratória após se ter sentido pior? 

            sempre    quase sempre     com frequência        por vezes      raramente       nunca 

              1                 2                           3                              4                  5                   6 

5. Alguma vez fez a sua medicação inalatória mais vezes que o recomendado, por sua 

iniciativa, após se ter sentido pior? 

            sempre    quase sempre       com frequência      por vezes       raramente       nunca 

               1                 2                             3                          4                   5                    6 

6. Alguma vez interrompeu a sua medicação inalatória por a ter deixado acabar? 

             sempre    quase sempre       com frequência       por vezes      raramente       nunca 

                 1                 2                           3                             4                5                      6 

7. Alguma vez deixou de tomar a medicação inalatória para a sua doença respiratória 

por outra razão que não seja a indicação do médico? 

                sempre    quase sempre       com frequência      por vezes      raramente     nunca 

                     1                 2                           3                            4                5                 6 
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                                     BMQ: 

Gostariamos de saber qual a opinião que tem acerca dos medicamentos por via inalatória 

(“as bombinhas” ou inaladores) que está a tomar para a sua doença respiratória (para 

a sua “falta de ar” ou para a sua “bronquite”). As frases que se seguem são opiniões 

que as pessoas têm acerca dos medicamentos que tomam. Por favor indique em que grau 

concorda ou discorda, escolhendo a resposta adequada.  

                           (perguntas a serem feitas pelo entrevistador)                                                               

                                                   

BMQ1- Neste momento a minha saúde depende de medicamentos. 

      N1               5-concordo totalmente      A 

                          4-concordo                        A 

                          3-não tenho a certeza        B 

                          2-discordo                         C 

                          1-discordo totalmente       C   

 

BMQ2- Ter que tomar medicamentos preocupa-me. 

      C1               5-concordo totalmente      A 

                          4-concordo                        A 

                          3-não tenho a certeza        B 

                          2-discordo                         C 

                          1-discordo totalmente       C 

 

3- A minha vida seria impossível sem medicamentos. 

      N2               5-concordo totalmente      A 

                          4-concordo                        A 

                          3-não tenho a certeza        B 

                          2-discordo                         C 

                          1-discordo totalmente       C 
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4- Sem medicamentos eu estaria muito doente. 

      N3               5-concordo totalmente      A 

                          4-concordo                        A 

                          3-não tenho a certeza         B 

                          2-discordo                          C 

                          1-discordo totalmente        C 

 

5- Às vezes eu preocupo-me com os efeitos que os medicamentos me podem provocar se eu os  

tomar durante muito tempo. 

      C2               5-concordo totalmente      A 

                          4-concordo                        A 

                          3-não tenho a certeza        B 

                          2-discordo                         C 

                          1-discordo totalmente       C 

 

6-  Os meus medicamentos são um mistério para mim. 

       C3              5-concordo totalmente      A 

                          4-concordo                        A 

                          3-não tenho a certeza        B 

                          2-discordo                         C 

                          1-discordo totalmente       C 

 

7- A minha saúde no futuro irá depender de medicamentos. 

      N4               5-concordo totalmente      A 

                          4-concordo                        A 

                          3-não tenho a certeza        B 

                          2-discordo                         C 

                          1-discordo totalmente       C 
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8- Os meus medicamentos perturbam a minha vida. 

      C4               5-concordo totalmente      A 

                          4-concordo                        A 

                          3-não tenho a certeza        B 

                          2-discordo                         C 

                          1-discordo totalmente       C 

 

9- Às vezes preocupo-me com a possibilidade de ficar muito dependente dos meus 

medicamentos 

      C5               5-concordo totalmente     A 

                          4-concordo                       A 

                          3-não tenho a certeza       B 

                          2-discordo                        C 

                          1-discordo totalmente       C 

 

10- Os meus medicamentos impedem que eu fique pior. 

      N5               5-concordo totalmente      A 

                          4-concordo                        A 

                          3-não tenho a certeza        B 

                          2-discordo                         C 

                          1-discordo totalmente       C 

 

11- Estes medicamentos dão-me desagradáveis efeitos secundários. 

       C6              5-concordo totalmente      A 

                          4-concordo                        A 

                          3-não tenho a certeza        B 

                          2-discordo                         C 

                          1-discordo totalmente       C 
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Avaliação da técnica inalatória:  

 

Nome:____________________________________________________
Processo nº________________________________________________ 

                                    

Nº de DI em uso atualmente _____ DI preferido pelo doente___________________ 

 Motivo: A (+ fácil);   B (+ prático);    C (Habitual);  D (características do inalador)  

E (requer menor esforço / sabor do medicamento)   F (não sabe) G (outro) 

 DI(s) preteridos pelo doente, ainda que usados anteriormente (de todos os que usou):  

______________________________________ 

                                    

    Chek-list de demonstração de uso dos dispositivos inalatórios:  

Inalador pressurizado:  

1- Retirar a tampa, agitar bem (suspensões), segurar corretamente (posição 
correta). 

2- Expirar lentamente para fora antes de pressionar. 

           Expirou para dentro do inalador? 

3- Colocar na boca e inspirar lenta e profundamente ao mesmo tempo que 
pressiona para libertar o aerossol (sincronização), continuar a respirar lentamente 

pela boca até encher os pulmões. 

    Verificar: 

      - Atuação contra a língua, dentes ou lábios? 

      - Respirou pelo nariz? 

      - Atuação antes de iniciar inspiração ou no fim desta? 

      - Múltiplas atuações? 

      - Suspendeu a respiração após disparo? 

       4- Retirar da boca e suspender respiração.  

                  Expirou para dentro do inalador? 

 5- Limpar o bocal, colocar tampa e lavar a boca se necessário (corticoides isolados       

      ou em associação). 
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        Inalador pressurizado com câmara expansora:  

1- Retirar a tampa do inalador, agitar bem (suspensões) e colocar o inalador 
na câmara expansora na posição vertical. 

2- Segurar corretamente e expirar lentamente, preferencialmente para fora da CE 

antes de pressionar. 

3- Colocar na boca e inspirar lenta e profundamente após pressionar o 
inalador. 

Verificar: 

Múltiplas atuações? 

Inspirou pelo nariz? 

Não selou a boca no bocal? 

4- Continuar a respirar (cerca 6 vezes ou 10 segundos) e remover a camara 

expansora da boca. 

5- Retirar o inalador da câmara expansora, limpar o bocal, colocar a tampa e lavar 

a boca se necessário (CI). Ver higiene da câmara expansora. 

 

                                                                    Respimat®  

1- Girar a base até se ouvir um estalido e abrir totalmente a tampa. 

Dispositivo sem o carregador? 

2- Expirar totalmente para fora do inalador. 

              Expirou para dentro do inalador? 

3- Colocar na boca, apontar na horizontal e disparar ao mesmo tempo que 
inspira pela boca lenta e profundamente (sincronização). 

4- Retirar o inalador da boca, suspender a respiração, depois expirar. 

(Repetir de 1 a 4 no caso de 2 inalações) 

5- Limpar o bocal e repor a tampa. 
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4 -Breezhaler®;             5 - Aeroliser®;             6 -- Handihaler® 

1- Retirar/levantar tampa e abrir o inalador, retirar cápsula do blister, colocar 
na câmara e fechar o inalador, e segurando na vertical furar apenas uma ou 
2 vezes; soltar botões. 

2- Expirar totalmente para longe do inalador. 

Expirou para dentro do DI depois de carregado? 

3- Colocar na boca e inspirar rapidamente e profundamente. 

Respirou lentamente? 

Respirou pelo nariz? 

4- Retirar o inalador da boca, suster a respiração e depois expirar. 

            Expirou para dentro do inalador ou de imediato? 

5- Abrir o inalador, verificar se ficou pó dentro da cápsula, retirar cápsula, fechar o  

   inalador, limpar o bocal, tapar e lavar a boca se necessário. Manobra 3 e 5          

interpretadas conjuntamente.         

7- Novoliser® / GENUAIR®                     

1- Retirar a tampa, segurar na horizontal e pressionar até ouvir um clique. 
 

2- Expirar totalmente para fora do inalador. 

    Expirou para dentro do inalador? 

3- Colocar na boca, inspirar rápida e profundamente até ouvir um clique e 
a cor da janela mudar de verde para vermelho. 

    Inspirou pelo nariz? 

4- Retirar o inalador da boca e suspender a respiração. 

     Expirou para dentro do inalador? 

4- Limpar o bocal, confirmar nº de doses restantes; colocar tampa e lavar boca 

se necessário (CI). 

5-  
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Diskus®      

1- Abrir totalmente o disco até ouvir estalido; com o dispositivo colocado 

corretamente e o bocal voltado para o doente, deslizar a alavanca até ouvir um 
estalido, sempre com o dispositivo na horizontal. 

2- Expirar totalmente para fora do inalador. 

           Expirou para dentro do inalador? 

3- Colocar o bocal entre os lábios e inspirar rápida e profundamente 

          Inspiração lenta/superficial? 

          Inspirou pelo nariz? 

4- Retirar da boca e suspender a respiração. 

     Expirou para dentro do inalador? 

5- Limpar e fechar totalmente o inalador e lavar a boca se necessário. 

 

Turbuhaler®    

1- Retirar a tampa, e com o inalador na vertical (ângulo < 45º), rodar a base 
totalmente para um lado e depois para o outro até ouvir um clique. 

   Inspirou com o inalador na posição incorreta ou continuou a rodar após 
clique? 

2- Expirar totalmente para fora do inalador. 

   Expirou para dentro do inalador? 

3- Colocar nos lábios e inspirar rápida e profundamente. 

   Inspirou pelo nariz? 

Inspiração lenta ou superficial? 

4- Retirar o inalador da boca e suspender respiração. 

Expirou para dentro do DI? 

6- Limpar o inalador e colocar tampa e lavar a boca se necessário. 
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                     Ellipta® 

1- Abrir o inalador deslizando totalmente a tampa. 
2- Expirar totalmente para fora do inalador. 

3- Colocar o inalador nos lábios e inspirar profunda e rapidamente. 

    Tapou os orifícios de entrada do ar? 

    Inspirou pelo nariz? 

4- Retirar da boca e suster a respiração. 

       Expirou para dentro do inalador? 

5- Limpar e fechar o inalador e lavar a boca se necessário. 

            

  Spiromax 

1- Abrir o inalador na vertical e na posição correta, deslizando a tampa até 
ouvir um estalido. 

6- Expirar totalmente para fora  

Expirou para dentro do inalador? 

7- Colocar o bocal do inalador nos lábios na posição vertical correta e inspirar 
profundamente e rapidamente. 

Inspirou pelo nariz? 

Inspirou lenta ou superficialmente? 

8- Retirar da boca e suster a respiração. 

                 Expirou para dentro do inalador? 

9- Limpar e fechar o inalador e lavar a boca se necessário. 
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