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COPD is a common, complex and heterogeneous disease. General objective is to 
identify factors which correction can be translated into improved health care for 
COPD patients. 
The study will take place in Guimarães hospital’s outpatient pulmonology care. COPD 
outpatients over 40 years of age, will be enrolled sequentially in order of appearance 
in the consultation during a one-year period. The most relevant demographic and 
clinical patients’ characteristics will be studied using appropriate tools, and will be 
transformed into variables, which will be used for descriptive and inferential analysis.
The variables degree of severity, medication adherence, beliefs about the disease and 
about the inhaled medications, and the inhalation technique are intended to be related 
to each other, in order to understand the relative weight of each of these variables 
under study as factors of therapeutic success in COPD. 
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BACKGROUND

COPD is the most common chronic 
respiratory disease worldwide with an 
estimated prevalence of 7.6 to 8.9% of 
the adult population1. In Portugal, the 
prevalence may be as high as 14.2% 
in adults over 40 years2. The goals 
of treatment are the improvement of 
symptoms, quality of life, exercise 
tolerance, and prevention of disease 
progression and exacerbations. The 
therapeutic success depends on a 
plurality of factors3, such as appropriate 
treatment, good adherence to medication 
and correct inhalation technique4. 
Adherence to the recommended treat-
ment for COPD and standards of care are 
still unknown in many countries. Many 
studies have shown a general lack of 
knowledge of therapeutic guidelines by 
physicians, and an excessive use of some 
medications, as inhaled corticosteroids, 
in dissonance with the guidelines5.
In COPD, as in many chronic diseases, 
poor adherence to medication are a well-
-known factor of therapeutic failure6, but 
patient’ adherence is not still regularly 
monitored in clinical’ practice7, and it is 
studied only for research purposes. The 
evidence regarding adherence to therapy 
in COPD is not very robust, and seemed 
to be more influenced by patients’ 
beliefs on medicines than by the 
disease severity or other demographic 
factors8. Adherence to treatment and 
its improvement is a critical point in 
patient’s treatment9, but most of the 
investigations referring poor adherence 
patterns in COPD were carried out 
before the use of once or twice daily 
inhaled medication became the rule, and 
many original papers did not describe 
the profiles of patients with regard 

to the degree of dyspnea or airflow 
limitation10. Recently published studies 
reported variability in the prevalence of 
poor adherence, when using different 
methods or instruments, and different 
populations11. Adherence to medication 
remains an open issue, and merits 
further investigation12. 
However important the knowledge 
of adherence to medication, the 
psychometric tools are omitted about 
the reasons for the non-adherence13. 
Sociodemographic variables seems to be 
poor related to adherence behaviors14  
and some authors proposed a study 
protocol in order to better understand 
the factors related to adherence, and 
to intervene positively in patients with 
COPD, exploring motivational and 
cognitive aspects15. The Beliefs about 
Medicines Questionnaire can be useful to 
explore the relationship between beliefs 
and adherence to inhaled medication, in 
COPD patients16,17. 
In the compliant patient, the effectiveness 
of inhaled medication depends on a good 
inhalation technique, a subject not well 
studied in actual pulmonary practice18. 
A large proportion of COPD patients 
use their inhalers incorrectly19,20, and in 
a recent published study assessing the 
use of 3393 inhalation devices, errors 
were observed in over 50% of handlings, 
regardless of the device used21. In 
fact, the inhaler technique has been a 
problem since the launch of the first 
inhaler device, and it is not yet solved22.
In real-life clinical practice, outcomes 
are linked to the inhalation technique, 
to adherence to medication and to the 
ability to found treatable characteristics 
in each patient, based on the best 
medical evidence. Pragmatic studies 
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that reflect real-life clinical practice are 
important in doctors’ clinical judgment, 
and “real-world” research has been 
the focus of an increasing number 
of scientific publications. Its goal is 
to complement classical randomized 
controlled trials (RTCs), representing 
less than 5% of the “real” target patient 
population23. In respiratory medicine, 
RTCs can exclude up to 90% of COPD 
routine care patients. 

OBJECTIVES
The general objective is to understand 
the factors of therapeutic success in 
COPD.  The specific objectives are 1) to 
evaluate the degree of severity of COPD 
outpatients, focused on the symp-
tomatology, number of exacerbations and 
respiratory function; 2) to characterize 
prescribed treatments, determining 
how international guidelines are being 
followed, and identification of major 
deviations; 3) to characterize patient 
adherence to the prescribed inhalation 
therapy, linking it to beliefs about 
inhaled medication, degrees of severity 
and demographic variables, and 4) to 
assess inhalation technique for each of 
the prescribed inhalation devices, in 
order to evaluate their correct use, and its 
relationship with adherence to therapy, 
severity of COPD and demographic 
variables. 

METHODS
The study will take place in the outpatient 
pulmonology care of Guimarães’ hos-
pital, a teaching institution in the North 
of Portugal. Patients will be enrolled 
consecutively after written informed 
consent. The study was approved by 

local ethics committee, the Research 
Ethics Committee of Minho’ University 
and by the Portuguese Data Protection 
Agency (record 5778/2016). Patients 
over 40 years old diagnosed as suffer 
from COPD according to GOLD criteria 
will be included, and the inability to 
understand and respond to simple ques-
tionnaires is the exclusion criterion. A 
survey of demographic and clinical data, 
and the Graffar questionnaire will be 
applied. The Medical Research Council 
Dyspnea Questionnaire (mMRC), the 
COPD Assessment Test (CAT) and the 
referred comorbidities and number of 
acute exacerbations in the last year will 
be used to assess the severity of the 
disease, and its impact on the well-being. 
The evaluation of respiratory function 
will be done according to GOLD criteria. 
We defined exacerbation as a worsening 
of one or more major respiratory symp-
toms, requiring unplanned medical visit 
that led to any treatment or modification 
of previous treatment. 
The Measure of Adherence to Treatment 
Questionnaire (MTA) and the Beliefs 
about Medicines Questionnaire (BMQ) 
will be used respectively to evaluate 
adherence to prescribed therapy and 
the beliefs about the disease and the 
prescribed inhaled therapies24. Finally, 
each patient will be asked to demonstrate 
the use of their prescribed inhalation 
devices, just as he or she does it at 
home. Assessment of errors will be done 
using a checklist for each ID, as defined 
by international recommendations 
for a correct inhalation technique. 
The most relevant demographic and 
clinical characteristics of patients will be 
studied and transformed into variables, 
which will be used for descriptive and 
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inferential analysis. A statistical analysis 
will be performed using the IBM SPSS 
Statistics for Windows software, version 
22.0.

DESIGN
The first task is the study of demographic 
and clinical variables of COPD out- 
-patients and evaluation of morbidity. 
The objective is to access whether some 
clinical or functional characteristics 
can predict an increased risk of acute 
exacerbations of COPD, influencing 
therapeutic options. The second task is 
to evaluate whether symptoms, airflow 
limitation, number of exacerbations, 
Graffar Social Classification and 
adherence to medication, can lead to 
deviations to GOLD 2017 standards of 
treatment. The third task is to measure 
compliance and identify patterns of 
poor adherence to inhaled treatment. 
We intend to assess whether beliefs 
about inhaled medication, the severity 
of COPD, the symptoms, the number 
of acute exacerbations, the type of ID 
or demographic variables, can predict 
patient’s adherence to the prescribed 
inhalation therapy. 
A forth task is to assess if the degree 
of severity of COPD, the degree of 
adherence to treatment, the type of 
ID or demographic factors can predict 
an appropriate inhalation technique. 
Finally, we intend to discuss the relative 
weight and importance of the adherence 
to medication, the compliance with the 
GOLD guidelines and the inhalation 
technique, as factors of therapeutic 
success in COPD, being CAT score, 
mMRC grade and the number of 
exacerbations in the last year the clinical 
outcomes.  

STRENGTHS AND LIMITATIONS 
OF THE STUDY
The study will be conducted in a 
single health care institution, with a 
limited number of patients (up to 350) 
recruited consecutively, so we cannot 
exclude selection bias. Deviations 
from the therapeutic’ standards must 
not be confused with inappropriate 
medication, and, because most patients 
are being treated by pulmonologists, 
fewer deviations from the therapeutic 
standards are expected. Adherence 
to medication is a difficult concept to 
define, but more difficult is to measure 
it, because there is no “best way”. Some 
patients may report higher adherence 
rates than they actually have, but 
self-report questionnaires have high 
specificity for nonadherence. To study 
adherence, MTA was chosen because is 
validated to the Portuguese population. 
However, when compared to the test of 
Adherence to Inhalers, or the Morisky 
Medication Adherence Scale25,26,  it is 
not specific for inhaler devices nor to 
COPD. Assess inhalation technique by 
using checklists with some number of 
steps related to correct use of devices is 
always a subjective evaluation, especially 
the inhalation step. Nonetheless this 
is how, in real-life settings, clinical 
decisions are made in order to prescribe 
IDs. The mMRC and CAT questionnaires 
are validated tools to study dyspnea 
and the global impact of the disease on 
the patient’ well-being, but at present 
there is neither a good definition nor 
an agreed classification of exacerbation, 
and unreported exacerbations also affect 
health status, and contribute to the 
overall severity of the disease. Referred 
COPD acute exacerbations, as defined in 
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this study, could not reflect the overall 
severity of the disease.  As COPD is a 
chronic and incurable disease, the level 
of symptoms and acute exacerbations 
may reflect more the severity of the 
disease than the actual success in the 
treatment of the disease. 

DISCUSSION
Discussion will be focused on the 
characteristics of patients that can lead 
to deviations to therapeutic standards, 
the features of patients that may relate to 
insufficient adherence and that related 
to incorrect inhalation technique. 
The demographic, clinical, and social 
characteristics related to beliefs about 
the disease and the inhaled medication, 
and its relationship with adherence will 
also be discussed. Finally, we intend 
to discuss the relative weight and 
importance of each of these variables 
under study as factors of therapeutic 
success in COPD.

The authors have no conflicts of interest to 
declare.
The authors have no funding to declare.

Author contributions:
Duarte de Araújo conceived the project, planned 
the work, wrote the first draft and collaborated 
in the final writing. Venceslau Hespanhol 
reviewed the various drafts and collaborated in 
final writing. Jaime Correia-de-Sousa reviewed 
all the drafts and collaborated in final writing. 
All the authors approved the manuscript.

REFERENCES

1. Csikesz N, Gartman E. New 
developments in the assessment 
of COPD: early diagnosis is key. 
International Journal of COPD. 9, 277-
286 (2014).

2. Bárbara C, Rodrigues F, Dias H, 
Cardoso J, Almeida J, et al. Prevalência 
da doença pulmonar obstrutiva crónica 
em Lisboa, Portugal: estudo Burden 
of Obstructive Lung Disease. Rev Port 
Pneumol. 19(3), 96-105 (2013). 
3. Wisniewski D, Porzeziska M, Gruchala-
Niedoszytko M, Stomiski J, Jassem E, 
et al. Factores influencing adherence 
to treatment in COPD patients and its 
relationship with disease exacerbations. 
Pneumonol. Alergol. Pol.82,: 96-104.  
Available from www.pneumonologia.
viamedica.pl (2014).
4. Broeders M, Sanchis J, Levy M, 
Crompton G, Dekhijzen P. The ADMIT 
series-issues in inhalation therapy. 
2) Improving technique and clinical 
effectiveness. Prim Care Resp J.18(2), 
76-82 (2009). 
5. Suissa S, Rossi A. Weaning from 
Inhaled Corticosteroids in COPD: the 
evidence. Eur Respir J. 44, 1232-1235 
(2015).
6. Bourbeau J, Bartlett S. Patient 
adherence in COPD. Thorax. 63(9), 
831-838. Doi:10.1136/thx.2007.086041 
(2008).
7. Restrepo R, Alvarez M, Wittnebel 
L, Sorenson H, Wettstein R, et al. 
Medication adherence issues in patients 
treated for COPD. International Journal 
of COPD. 3(3), 371-384 (2008).
8. Rand C. Patient adherence with COPD 
therapy. Eur Respir Rev. 14(96), 97-101 
(2005).
9. Bryant J, McDonald V, Boyes A, 
Sanson-Fisher R, Paul C, et al. Improving 
Medication Adherence in Chronic 
Obstructive Pulmonary Disease. 
Respiratory Research.  14(109) DOI: 
10.1186/1465-9921-14-109. Available 



50

Araújo D., et al

from www.respiratory-research.com/
content/14/1/109 (2013).
10. George J, Kong D, Thoman R, Stewart 
K. Factors Associated with Medication 
Nonadherence in Patients with COPD. 
Chest. 128, 3198-3204 (2005).
11. Tottenborg S, Lange P, Jonsen S, 
Nielsen H, Ingebrigtsen T, Thomsen R. 
Socioeconomic inequalities in adherence 
to inhaled maintenance medications and 
clinical prognosis of COPD. Respiratory  
Medicine. 119, 160-7 (2016).
12. Celli B, Decramer M, Wedzicha J, 
Wilson K, Agusti A, et al. An official 
American Respiratory Society/European 
Respiratory Society Statement: Research 
Questions in COPD. Eur Respir J. 45, 
879-905 (2015).
13. AlHewiti A.  Adherence to Long-
term Therapies and Beliefs about 
Medications. Int J Fam Med. Article ID 
479596 (2014).
14. Simon J. Attitudes of Hungarian 
Asthmatic and COPD Patients Affecting 
Disease Control: Empirical Research 
Based on Health Belief Model. Front 
Pharmacol. 4, article 135 (2013).
15. Barnestein-Fonseca P, Leiva-
Fernandez J, Vidal-Espagna F, Garcia-
Ruiz A, Prado-Torres D, et al. Efficacy 
and Safety of a Multifactor Intervention 
to Improve Therapeutic Adherence 
in Patients with Chronic Obstructive 
Pulmonary Disease (COPD): Protocol 
for the ICEPOC study. Trials. 12:40 
(2011).
16. Horne R, Chapman S, Pharam R, 
Freemantle N, Forbes A. Understanding 
Patient’ Adherence-Related Beliefs about 
Medicines Prescribed for Long-Term 
Conditions: A Meta-Analytic Review 
of the Necessity-Concerns Framework. 

PlosOne. 8(12), 1-24 (2013).
17. Salgado T, Marques A, Geraldes L, 
Benrimoj S, Horne R, et al. Cross-cultural 
adaptation of Beliefs about Medicines 
Questionnaire into Portuguese. São 
Paulo Med J. 131(2), 88-94 (2013).
18. Khassawneh B, Al-Ali M, Alzoubi 
K, Batarseh M, Al-Safi S, et al. Handling 
of Inhaler Devices in Actual Pulmonary 
Practice: Metered-dose Inhalers Versus 
Dry Powder Inhalers. Respiratory Care. 
35(3), 324-8 (2008).
19. Pothirat C, Chaiwong W, Phetsuk 
N, Pisalthanapuna S, Chetsadaphan N, 
et al. Evaluating inhaler technique in 
COPD patients. International Journal of 
COPD. 10, 1291-1298 (2015).
20. Crompton G, Barnes P, Broeders 
M, Corrigan C, Corbetta L, et al. The 
need to improve inhalation technique 
in Europe: A report from the Aerosol 
Drug Management Improvement Team. 
Respiratory Medicine. 100,1479-1494 
(2006).
21. Molimard M, Raherinson C, 
Lignot S, Balestra A, Lamarque S, et 
al. Chronic obstructive pulmonary 
disease exacerbations and inhaler device 
handling: real-life assessment of 2935 
patients. Eur Respir J. 49,1601794 
(2017).
22. Bosnic-Anticevich S. Inhaler device 
handling: Have we really started to 
address the problem? Eur Respir J. 49, 
1700120 (2017).
23. Roche N,  Reddel H, Martin R, 
Brusselle G, Papi A, et al. Quality 
Standards for real-World research. Focus 
on Observational Database Studies of 
comparative Effectiveness. Ann Am 
Thorac Soc. 11(2), s99-s104 (2014).
24. Delgado A, Lima M. Contributo para 



51

Acta Farmacêutica Portuguesa, 2017, vol. 6, nº1

a validação concorrente de uma medida 
de adesão aos tratamentos. Psicologia, 
Saúde e Doenças. 2(2), 81-100 (2001). 
25. Plaza V, Fernandez-Rodriguez C, 
Melero C, Cosio B, Entrenas L, de Llano 
L, et al. Validation of the ‘Test of the 
Adherence to Inhalers’ (TAI) for Asthma 
and COPD Patients. J Aerosol Med Pulm 

Drug Deliv. 29(2), 142-152 (2016).
26. Mullerová H, Landis S, Aisanov Z, 
Davis K, Ichinose M, Mannino D, et al. 
Health behaviours and their correlates 
among participants in the Continuing 
to Confront COPD International 
Patient Survey. International Journal of 
COPD.2016;11:881-890.


