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a b s t r a c t
Non-pharmacological treatment is essential in patients with chronic obstructive pulmonary disease
(COPD), but this treatment is sometimes not given the importance it deserves. Patients diagnosed with
COPD should benefit from comprehensive care services. These services comprise a protocolized set of
actions aimed at covering the health needs of the patient, taking into account their environment and
circumstances. Pulmonary rehabilitation is one of the essential components of non-pharmacological
treatment in comprehensive COPD care services. In the Spanish COPD Guidelines (GesEPOC) 2017, we
provided a systematic report of the scientific evidence for pulmonary rehabilitation programs in acute
and stable phase disease. Another important issue in the non-pharmacological treatment of COPD is
physical activity, and the most essential considerations regarding prescription are described in the GesEPOC guidelines, along with a review of the most effective strategies to ensure adherence. GesEPOC 2017
aims to underline the importance of non-pharmacological treatment as a co-adjuvant to pharmacological
treatment.
© 2018 SEPAR. Published by Elsevier España, S.L.U. All rights reserved.

Recomendaciones sobre tratamiento no farmacológico en la enfermedad
pulmonar obstructiva crónica de la Guía española de la EPOC (GesEPOC 2017)
r e s u m e n
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El tratamiento no farmacológico es fundamental en los pacientes con enfermedad pulmonar obstructiva
crónica (EPOC), sin embargo, este tratamiento, en ocasiones, no recibe la importancia que merece. Los
pacientes diagnosticados de EPOC deberían beneficiarse de servicios de atención integral. Estos servicios
son un conjunto articulado de acciones estandarizadas dirigidas a la cobertura de las necesidades de
salud del paciente, considerando el entorno y las circunstancias. La rehabilitación pulmonar es uno de
los componentes esenciales del tratamiento no farmacológico en los servicios de atención integral en
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la EPOC. En la Guía española de la EPOC (GesEPOC) 2017 detallamos de forma sistemática la evidencia
científica de los programas de rehabilitación pulmonar en fase aguda y estable. Otro aspecto importante
del tratamiento no farmacológico es la actividad física y en la guía GesEPOC 2017 describimos los puntos
más esenciales sobre su prescripción y revisamos las estrategias más eficaces para su adhesión. GesEPOC
2017 quiere dejar constancia de la importancia del tratamiento no farmacológico como coadyuvante al
tratamiento farmacológico.
© 2018 SEPAR. Publicado por Elsevier España, S.L.U. Todos los derechos reservados.

Introduction
The Spanish Chronic Obstructive Pulmonary Disease guidelines
(GesEPOC) define chronic obstructive pulmonary disease (COPD)
as a respiratory disease characterized by persistent symptoms and
chronic airflow limitation, caused mainly by smoking.1
The emergence of new drugs and safer and more effective
inhalation devices has sparked interest in the pharmacological
treatment of COPD patients. This pharmacological treatment, however, must be associated with non-pharmacological treatment that
is sometimes sidelined, or even completely ignored.
The recently updated GesEPOC guidelines1 place emphasis on
the importance of integrated care, including non-pharmacological
treatment, in which pulmonary rehabilitation (PR) is considered an
essential element of integrated care strategies (ICS).
The methodology used to produce the guidelines meets the
quality standards for the development of clinical practice guidelines, and has been described in a recent publication.1 In this article,
we will discuss the care model for patients with chronic diseases,
specifically adapted to COPD. PR, physical activity (PA), self-care
strategies, structured therapeutic education (TE) programs, and
nutrition will all be addressed.
The Integrated Care Model in Chronic Obstructive
Pulmonary Disease
What are the Essential Elements?
Current health systems are designed to treat and resolve
acute episodes, but integral care of the patient is not an objective. These models are generally fragmented and multidisciplinary
intervention is rare. They are oriented toward conventional hospital admission and follow-up in hospital outpatient units and
primary care. Alternatives to conventional hospitalization, such
as hospital-at-home and domiciliary care of complex patients
are rarely considered, despite their proven cost-effectiveness.
Clinical guidelines for diseases do not address systemic manifestations and common comorbidities that often contribute to
the burden of disease. COPD patients have complex health
needs, and the health system must be redesigned to meet these
requirements.
Complexity is difficult to define, measure or predict. The term
“patient complexity” applies to individuals who may fulfill at least
one of the following criteria: (a) need for follow-up by different
specialists; (b) frailty, requiring additional help due to functional
decline and social deficits or temporary situations, such as hospital
discharge, and (c) need for highly specialized care at home.
The progress of patients with complex needs often fluctuates,
so the type of follow-up and the professionals involved may vary.
Innovative services with technological support that improve efficiency and contribute to a better understanding of the underlying
mechanisms of chronic diseases are required.2–4 There is no universal model for the management of chronic diseases, but conceptual
frameworks exist that have demonstrated better outcomes.5 The
most widely used is the Chronic Care Model (CCM) proposed
by the World Health Organization (WHO) (Fig. 1). One of the
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Fig. 1. Universal model of chronic disease management.

main components of this model is ICS. Nevertheless, the effectiveness of CCM in COPD is limited and variable, and depends on
the type of interventions and the experience of the professionals
involved.6,7
Integrated Care Strategies
An ICS is a protocolized set of actions aimed at meeting the
health needs of patients, taking into account their setting and circumstances. It proposes health objectives in the framework of a
global patient plan, not necessarily restricted to a specific disease.
It is designed around a continuum of processes provided by each
service over a specific period of time. The results of implementing
ICS in clinical practice have been inconclusive.8 Data from professionals, patients and biomedical research must be pooled in order
to assess the risk in the prevention or reduction of the impact of the
disease. Clinical challenges of COPD in ICS are specified in Table 1.
According to the WHO,9 the patient must be evaluated according to 6 dimensions (sociodemographic; healthcare model and type
of professionals involved; chronic disorders and risk factors; drug
treatment; non-pharmacological interventions; and care facility)
before any intervention can be proposed. ICS deployment strategies require site-specific adaptations and must be developed in
sequential building blocks.10
This will require the development of tools to assess individual
risk, new training modalities for professionals, and instruments to

Table 1
Clinical Challenges of COPD in an Integrated Care Strategy.
Early diagnosis and monitoring of disease progression
Patients with frequent exacerbations
Alternatives to conventional hospitalization
Prevention of hospital admissions in the immediate
post-discharge period (transitional care)
Comorbidity and systemic effects
Treatment and follow-up of advanced and terminal COPD
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+
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Fig. 2. Basic elements of an integrated care model in COPD. Adapted by C. Hernández de Spruit et al.11

evaluate the application of these strategies in the different territories. Fig. 2 lists the basic components of a proposed ICS in COPD.
Pulmonary Rehabilitation
When Should Pulmonary Rehabilitation be Prescribed in Chronic
Obstructive Pulmonary Disease?
PR is one of the essential components of ICS in COPD, and its
effects are well established11–15 (Fig. 3). The concept of PR from
the American Thoracic Society (ATS) and the European Respiratory

Society (ERS) consensus was incorporated into the 2014 update of
the GesEPOC guidelines, placing more emphasis on its central role
in the integrated care of the patient with chronic disease.11,16 The
ATS and the ERS have also developed guidelines aimed at improving
the implementation of PR.11,12,17 The new definition describes PR as
a “comprehensive intervention based on a thorough patient assessment followed by patient-tailored therapies that include, but are
not limited to, exercise training, education, and behavior change,
designed to improve the physical and psychological condition of
people with chronic respiratory disease and to promote the longterm adherence to health-enhancing behaviors”.11
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Fig. 3. The components of a complete, integrated pulmonary rehabilitation program have a direct and positive physical and psychological effect on patients, helping them
to become more proactive toward their disease, acquiring healthy lifestyle behaviors, thus reducing the risk of exacerbations and mortality. Adapted from Spruit et al.27
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The latest evidence and recommendations for ordering PR are
summarized below:
– Results from different studies recommend that all COPD patients
are included in a PR program as part of their treatment.12
– Structured TE programs should begin at the time of diagnosis and
continue for the rest of the patient’s life. Programs will be adapted
to the needs of the patient and comorbidities will be taken into
account.18
– Prescribing PR in patients with mild COPD is considered a weak
recommendation, despite improvements in variables such as
quality of life and exercise capacity.19
– Physical exercise, started during or immediately after a COPD
exacerbation, improves quality of life and exercise capacity;
however, the wide range of PR programs on offer may explain
the heterogeneous effect on outcomes such as hospital readmissions and mortality.20 Doubts persist regarding the ideal
timing of PR, and until more reliable information is available, the initiation of PR during hospital admission should be
avoided.20
– Limited access to PR for COPD patients is prompting further research into community-based programs that require less
infrastructure.11,21,22
– Intervention aimed at changing behaviors can help improve participation in COPD self-management programs.23,24
– Understanding of the effects of technology applied to physical
training, TE, disease management, and PA in the PR setting is still
limited.25–27
– Psychosocial factors and the perceptions of patients themselves
can contribute to the adherence and maintenance of the effects
of PR in the long term.23
– PR is safe, given the low incidence of major complications.28
Physical Activity
PA must be considered a vital necessity for COPD patients. However, PA is far from simple, and is influenced by multiple factors
that affect the patient’s ability to adhere to the corresponding programs. PA must be prescribed as part of a change in lifestyle for
COPD patients.
How Should Physical Activity be Prescribed and What Strategies
can be Used to Encourage the Chronic Obstructive Pulmonary
Disease Patient to do Physical Activity?
The importance of prescribing PA in COPD patients is determined, among other factors, by: (a) the high morbidity and
mortality associated with COPD29 ; (b) evidence that physical
inactivity is associated with an increased risk of mortality and
exacerbations30,31 ; (c) when compared to healthy individuals of
the same age, COPD patients have a lower level of PA32 ; (d) the
comorbidities that COPD patients may present also improve with
regular PA33 ; (e) physical inactivity is associated with progressive
intolerance of exercise and muscular involvement34 ; (f) low levels of PA occur even in patients with mild COPD, suggesting that
early intervention is needed to reduce the risk of future comorbidities and, possibly, disease progression35,36 ; (g) PA in patients with
COPD depends on psychological, behavioral, social, environmental,
and cultural factors,27 and (h) the health professional must be convinced that the prescription of PA should form part of the treatment
of every COPD patient.37
To date, no specific recommendations have been established
with respect to the level of PA that COPD patients should maintain.
However, general recommendations on the benefits of performing moderate PA for at least 30 min a day, 5 days a week (or the
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equivalent of 1000 kcal/week), such as those of American College
of Sports Medicine,38 are generally accepted.
In the Phenotype and Course of Chronic Obstructive Pulmonary
Disease (PAC-COPD) cohort, subjects with severe to very severe
COPD performed their daily activities over shorter and fewer
periods than patients with mild to moderate stages of the disease.39
This pattern should be taken into account when PA is being recommended and prescribed in more severe patients, since these
patients must perform short sessions of PA several times a day,
instead of longer, uninterrupted sessions of 20–30 min.
The prescription of PA is complex because it involves a combination of individual, socio-cultural and environmental factors
that must be taken into account.30,31 Consequently, and in view
of the lack of evidence and consensus in prescription criteria and in
strategies to increase the PA in COPD patients, strategies adapted
to everyday life should be proposed and agreed upon with the
patient.
Table 2 describes randomized clinical trials in which a PA intervention was prescribed, and the tool used to measure PA in COPD
patients. In a recent systematic review conducted by Mantoani
et al.,40 the authors concluded that interventions with PR programs of longer than 12 weeks’ duration have a positive impact
on increasing PA.
Other more specific alternatives, such as dietary intervention
in patients with cachexia and nocturnal non-invasive ventilation, along with exercise in subjects with hypercapnia, appear to
improve PA levels in these patients.40 Long-term oxygen therapy
(≥8 weeks) and electrical muscle stimulation do not have a significant impact on PA levels, but could be used adjunctively with other
interventions. Finally, bronchodilators may increase activity levels
in the daily life of subjects with COPD.40
It is important to remember that behaviors associated with
PA are complex, and as such, difficult to modify. Changing the
attitude of the COPD patient toward PA requires an interdisciplinary approach that involves medical, social, and behavioral
sciences, and interventions should be based on theoretical models of behavior change.27 The latest ERS guidelines on PA in
COPD emphasize that social support and the use of specific techniques for behavior modification are essential for achieving better
contact with patients and higher motivation for change, and as
such, are core elements for making behavioral interventions more
effective.27
In practice, COPD patients should be encouraged to increase
their level of PA and they must be clearly informed of the therapeutic benefits of activity.37 Strategies aimed at increasing motivation
for performing PA, and therefore, adherence to PA programs should
include specific, measurable, achievable, realistic objectives, set
down in writing, ensuring that the patient plays an active role in
the control of their disease.27,37
Self-Care Strategies
COPD patients should have access to educational programs that
teach the skills necessary for management of their disease. This
includes activities aimed at maintaining and improve their health,
well-being, and ensuring appropriate therapeutic adherence and
compliance. The most important aspects are41 :
– Protection from harmful substances in the environment (masks).
– Maintaining an optimal environment in the home.
– Proper adherence to pharmacological and non-pharmacological
treatment.
– Regular exercise.
– Good sleep hygiene: establish routines for going to bed, getting
up and resting. Avoid the ingestion of caffeine and alcohol.
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Table 2
Randomized Controlled Trials Associated With Different Strategies to Increase the Level of Physical Activity, Classified by Evaluation Tool (Questionnaire or Diary, Accelerometers, and Pedometers), Listed by Author.
Authors
PA questionnaires/diaries
Benstrup (1997)
Faager (2004)
Ries (1995)
Berry (2010)
Duiverman (2011)
Engström (1999)
Faulkner (2010)
Kesten (2008)
Shioya (2008)
Mohammadi (2013)
Nield (2007)
Pleguezuelos (2013)
Steele (2008)
Vergeret (1989)
Weekes (2009)
Yohannes (2003)
PA monitors: accelerometers
Borges (2014)
Larson (2014)
Breyer (2010)
Pomidori (2012)
Casaburi (2012)
Sandland (2008)
Dal Negro (2010), Dal Negro (2012)
Goris (2003)
Nguyen (2009)
Probst (2011)
Sewell (2005), Sewell (2010)
Steele (2008)
Troosters (2014), Watz (2014)
PA monitors: accelerometers
Altenburg (2015), Hospes (2009), Tabak (2013)
Mendoza (2015)
Bauldoff (2002)
de Blok (2006)
Duiverman (2008)
Effing (2011)

Intervention

Instrument of Evaluation

PR program

Questionnaire on activities of daily living, specific score for COPD
Stanford Health Assessment Questionnaire
Adaptation of self-efficacy questionnaire
CHAMPS Physical Activity Questionnaire for Older Adults
questionnaire
Groningen Activity Questionnaire and Restriction Scale
Sickness Impact Profile Questionnaire
Stanford 7-day physical activity recall questionnaire
Non-validated questionnaire
London Chest Activities of Daily Living Scale Questionnaire
Barthel index questionnaire
Human Activity Profile Questionnaire
Daily walking diary
Walking Self-Efficacy questionnaire
Non-validated questionnaire
Townsend score questionnaire
Barthel index questionnaire

PR program+self-management
PR program+night-time CPAP
PR program+walking program
PR program+PA counseling
Bronchodilator
Home PR program
Breathing exercises
PA counseling
Walking program+PA counseling
Oxygen therapy
Nutritional supplements
Walking program+oxygen therapy
Resistance training
Walking program
Oxygen therapy
Nutritional supplements
PA counseling
PR program
Walking program+PA counseling
Bronchodilator
PA counseling

DynaPort accelerometer
Actigraph 7164 accelerometer
DynaPort accelerometer
SenseWear Armband Pro3 accelerometer
RT3 accelerometer
Gaehwiler Z80 accelerometer
SenseWear Armband Pro3 accelerometer
Tracmor accelerometer
StepWatch 3 accelerometer
DynaPort accelerometer and SenseWear Armband Pro3
Gaehwiler Z80 accelerometer
RT3 accelerometer
SenseWear Armband Pro3 accelerometer
Yamax Digi Walker SW-200 pedometer
Tanita PD724 pedometer
Sportline 342 pedometer
+ PA diary
Yamax Digi Walker SW-200 pedometer
Yamax Digi Walker SW-200 pedometer
Yamax Digi Walker SW-200 pedometer

Walking program
PR program+PA counseling
PR program+night-time CPAP
PR plus self-management

PA: physical activity; CPAP: continuous positive airway pressure; PR: pulmonary rehabilitation.
Adapted from Mantoani et al.40

– Adapt personal hygiene routines to avoid problems with dyspnea.
– Wear loose clothing, appropriate for the season.
– Keep enjoying recreational and social activities and taking an
interest.
What are the Basic Elements of a Structured Therapeutic
Educational Program?
Limited information is available on the implementation of the
chronic care model in patients with chronic respiratory diseases
such as COPD. Adams et al.6 found that patients with COPD who
received interventions with 2 or more elements required fewer
hospital admissions for acute COPD exacerbations and shorter hospital stays.
Living with a chronic illness is difficult, and even more so when
self-care is complex. Achieving good treatment adherence is one
of the most important challenges and a key therapeutic factor,
although it is a complex process that is influenced by multiple factors associated with the patient, the professional, the health system,
the disease, and the drugs themselves.42
The aim of TE is to help patients acquire the necessary resources
to manage their lives as well as possible, and to be informed and

to share decision-making regarding their health and their disease
with their attending healthcare professionals.42,43
The WHO advises that all patients with chronic disease should
have access to structured TE programs and an individualized
treatment plan, and that it is essential that healthcare professionals acquire the knowledge and skills required to implement
such programs, although the level of training in this field is still
limited.43
To plan an individualized TE plan, patient priorities, treatment
complexity, and healthcare models must be taken into account, and
the patient must be evaluated according to an overall assessment
comprising 5 dimensions: healthcare model, socioeconomic factors, treatment-related factors, patient-related factors, and finally,
disease-related factors.43
Therapeutic adherence in COPD is low, leading to increased rates
of exacerbations, hospitalizations, and death.44 TE alone has no
impact on the use of healthcare resources or on the patient’s functional status, but results are positive if it is accompanied by other
interventions.45
A Cochrane review46 found that self-care interventions in
COPD patients are associated with improved quality of life, fewer
hospital admissions, and an improved perception of dyspnea.
However, differing interventions, study populations and follow-up
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Table 3
Elements that Should be Included in a Therapeutic Education Program.
Understanding of the disease
Ensure correct administration of treatment
Know how to promptly identify and react to exacerbations
Incorporate and maintain a lifestyle with the recommended changes
Avoid risk behaviors
Attend scheduled visits
Awareness and control of comorbidities
Maintain a proactive attitude

periods, and the range of outcome measures make it difficult
to formulate clear recommendations with regard to the most
effective form and content of self-care in COPD, and as such
TE.
The latest ERS expert consensus47 concludes that a self-care program should be structured, personalized, and multicomponent, in
order to motivate, involve and support patients in adopting healthy
behaviors and developing skills to help them better manage their
disease and comply with treatment.
Published studies do not provide conclusive data for designing
the optimal TE program in COPD, although a recent meta-analysis
showed that longer self-care interventions reduce hospitalizations
for all causes.48
The GesEPOC working group proposes the essential components of a TE program in COPD and the elements that must be
evaluated to determine the degree of patient adherence (Table 3).
Support materials used for the development of educational interventions should be based on clinical guidelines and must be
validated.49,50

Nutrition
Maintaining an optimal nutritional status is crucial in patients
with respiratory diseases. The effects of malnutrition on the
respiratory system have an impact on respiratory muscles, lung
parenchyma, and the immune system.51,52
Evaluation of a patient’s nutritional status is essential for early
detection of subjects at a higher risk of malnutrition and to
establish the required level of nutritional support. Evaluation of
these patients must include a dietary study, an anthropometric
study (weight, height, body mass index, skinfold measurement),
and hematological, biochemical, and immunological tests.53 Techniques such as electrical bioimpedance analysis are very useful
for determining body composition. Strategies listed in Table 4
should be followed in patients with and without nutritional
deficits.
Obesity is another important factor that is increasingly encountered in COPD. Obese patients may have limited exercise capacity,
respiratory restriction, and worse dyspnea. Dietary advice is essential in these cases. It is important that dysphagia is evaluated in
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Table 4
Nutritional Strategies.
Meals should be taken 5–6 times a day, in small portions, eating slowly
and chewing well
Eat at least 5 servings (total 600 g) of fruit and vegetables a day
Eat fish 2–3 times a week, with at least 2 servings of oily fish (sardines,
anchovies, tuna, mackerel, salmon)
Reduce consumption of animal fat
Preferably use virgin olive oil for cooking and dressings
Do not eat very cold or very hot food, since this can cause coughing or
choking
Drink plenty of fluids (approximately 1.5–2 l), unless contraindicated
The consumption of alcoholic beverages is not recommended due to their
known risk of causing other diseases

patients with chronic respiratory disease, in order to minimize
complications.54,55
In this article, we have discussed the most important
points that must be taken into consideration in the nonpharmacological treatment of COPD. Our conclusions are summarized in Table 5. This article highlights the importance of nonpharmacological treatment in the correct management of COPD
patients.
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Table 5
Key Points in the Non-pharmacological Treatment of the COPD Patient.
Pulmonary rehabilitation improves dyspnea, exercise capacity, and quality of life
Pulmonary rehabilitation programs are safe
Currently, pulmonary rehabilitation should be avoided during hospital admission
The implementation of home maintenance programs is a valid alternative to rehabilitation in the hospital, starting at the initial stages of the disease
Avoiding a sedentary lifestyle and promoting activity and daily physical exercise is beneficial for the COPD patient, and should be widely recommended
The prescription of PA should be individualized and should take into account exercise capacity, comorbidities or disability, family and social environment,
and behavioral and cultural factors of the COPD patient
Integrated care and active involvement of patients are fundamental in the management of chronic diseases
All chronic patients should have access to structured therapeutic education programs and an individualized treatment plan
Self-care programs should be structured, personalized, and involve multiple components
Assessment of the patient’s nutritional status is essential to avoid malnutrition and obesity
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(GesEPOC). Versión 2017. Arch Bronconeumol. 2017;53:4–64.
2. Murray CJ, Lopez AD. Measuring the global burden of disease. N Engl J Med.
2013;369:448–57.
3. Mutasingwa DR, Ge H, Upshur RE. How applicable are clinical practice
guidelines to elderly patients with comorbidities? Can Fam Phys. 2011;57:
e253–62.
4. Boyd CM, Darer J, Boult C, Fried LP, Boult L, Wu AW. Clinical practice guidelines and quality of care for older patients with multiple comorbid diseases:
implications for pay for performance. JAMA. 2005;294:716–24.
5. Grover A, Joshi A. An overview of chronic disease models: a systematic literature
review. Glob J Health Sci. 2015;7:210–27.
6. Adams SG, Smith PK, Allan PF, Anzueto A, Pugh JA, Cornell JE. Systematic review
of the chronic care model in chronic obstructive pulmonary disease prevention
and management. Arch Intern Med. 2007;167:551–61.
7. Lemmens KM, Lemmens LC, Boom JH, Drewes HW, Meeuwissen JA, Steuten LM,
et al. Chronic care management for patients with COPD: a critical review of
available evidence. J Eval Clin Pract. 2013;9:734–52.
8. Roca J, Cano I, Gomez-Cabrero D, Tegnér J. From systems understanding to
personalized medicine: lessons and recommendations based on a multidisciplinary and translational analysis of COPD. Methods Mol Biol. 2016;1386:
283–303.
9. World Health Organization. Adherence to long term therapies. Evidence
for action [accessed 29.03.17]. Available from: http://www.who.int/
chp/knowledge/publications/adherence report/en
10. Hernández C, Alonso A, Garcia-Aymerich J, Grimsmo A, Vontetsianos T, García
Cuyàs F, et al. Integrated care services: lessons learned from the deployment of
the NEXES project. Int J Integ Care. 2015;15:e006.
11. Spruit MA, Singh SJ, Garvey C, ZuWallack R, Nici L, Rochester C, et al.
ATS/ERS Task Force on Pulmonary Rehabilitation, an official American Thoracic Society/European Respiratory Society statement: key concepts and
advances in pulmonary rehabilitation. Am J Respir Crit Care Med. 2013;188:
13–64.
12. McCarthy B, Casey D, Devane D, Murphy K, Murphy E, Lacasse Y. Pulmonary
rehabilitation for chronic obstructive pulmonary disease. Cochrane Database
Syst Rev. 2015:CD003793.
13. Hoffmann TC, Hons B, Maher CG, Phty B, Bphysed TB, Sherrington C, et al.
Prescribing exercise interventions for patients with chronic conditions. CMAJ.
2016;188:510–8.
14. Bolton CE, Bevan-Smith EF, Blakey JD, Crowe P, Elkin SL, Garrod R, et al. British
Thoracic Society Pulmonary Rehabilitation Guideline Development Group;
British Thoracic Society Standards of Care Committee British Thoracic Society guideline on pulmonary rehabilitation in adults. Thorax. 2013;68 Suppl.
2:ii1–30.
15. Garvey C, Bayles MP, Hamm LF, Hill K, Holland A, Limberg TM, et al. Pulmonary
rehabilitation exercise prescription in chronic obstructive pulmonary disease:
review of selected guidelines: an official statement from the American Association of Cardiovascular and Pulmonary Rehabilitation. J Cardiopulm Rehabil Prev.
2016;36:75–83.
16. Nici L, ZuWallack R. An official American Thoracic Society workshop report: the
integrated care of the COPD patient. Proc Am Thorac Soc. 2012;9:9–18.
17. Rochester CL, Vogiatzis I, Holland AE, Lareau SC, Marciniuk DD, Puhan MA,
et al. An official American Thoracic Society/European Respiratory Society policy
statement: enhancing implementation, use, and delivery of pulmonary rehabilitation. Am J Respir Crit Care Med. 2015;192:1373–86.
18. World Health Organization. Therapeutic patient education: continuing
education programmes for health care providers in the field of prevention of chronic diseases: report of a WHO working group. Copenhagen: Regional Office for Europe; 1998. Available from: http://www.euro.
who.int/ data/assets/pdf file/0007/145294/E63674.pdf [accessed 2017].
19. Rugbjerg M, Iepsen UW, Jørgensen KJ, Lange P. Effectiveness of pulmonary
rehabilitation in COPD with mild symptoms: a systematic review with metaanalyses. Int J COPD. 2015;10:791–801.
20. Wedzicha JA, Miravitlles M, Hurst JR, Calverley PMA, Albert RK, Anzueto
A, et al. Management of COPD exacerbations: an European Respiratory Society/American Thoracic Society (ERS/ATS) guideline. Eur Respir J.
2017;49:1600791.
21. Alison JA, McKeough ZJ. Pulmonary rehabilitation for COPD: are programs with minimal exercise equipment effective? J Thorac Dis. 2014;6:
1606–14.

22. Coultas DB, Jackson BE, Russo R, Peoples J, Sloan J, Singh KP, et al. A lifestyle
physical activity intervention for patients with COPD: a randomized controlled
trial. Ann Am Thorac Soc. 2016;13:1–44.
23. Sohanpal R, Steed L, Mars T, Taylor SJ. Understanding patient participation
behaviour in studies of COPD support programmes such as pulmonary rehabilitation and self-management: a qualitative synthesis with application of theory.
NPJ Prim Care Respir Med. 2015;25:15054.
24. Singh S. One step at a time lifestyle physical activity interventions. Ann Am
Thorac Soc. 2016;13:586–7.
25. Mitchell KE, Johnson-Warrington V, Apps LD, Bankart J, Sewell L, Williams JE,
et al. A self-management programme for COPD: a randomised controlled trial.
Eur Respir J. 2014;44:1538–47.
26. Ringbaek TJ, Lavesen M, Lange P. Tablet computers to support outpatient pulmonary rehabilitation in patients with COPD. 2016;1:1–6.
27. Spruit MA, Pitta F, McAuley E, ZuWallack RL, Nici L. Pulmonary rehabilitation
and physical activity in patients with chronic obstructive pulmonary disease.
Am J Respir Crit Care Med. 2015;192:924–33.
28. Pleguezuelos E, Guirao L, Moreno E, Samitier B, Ortega P, Vila X, et al. Safety of
rehabilitation program for COPD patients. Arch Bronconeumol. 2018;54:111–2,
http://dx.doi.org/10.1016/j.arbres.2017.06.012.
29. Garcia-Aymerich J, Lange P, Benet M, Schnoh P, Antó JM. Regular physical activity reduces hospital admission and mortality in chronic obstructive pulmonary
disease: a population based cohort study. Thorax. 2006;61:772–8.
30. Lozano R, Naghavi M, Foreman K, Lim S, Shibuya K, Aboyans V, et al. Global
and regional mortality from 235 causes of death for 20 age groups in 1990 and
2010: a systematic analysis for the Global Burden of Disease Study 2010. Lancet.
2012;380:2095–128.
31. Vaes AW, Garcia-Aymerich J, Marott JL, Benet M, Groenen MT, Schnoh P, et al.
Changes in physical activity and all-cause mortality in COPD. Eur Respir J.
2014;44:1199–209.
32. Pitta F, Troosters T, Spruit MA, Probst VS, Decramer M, Gosselink R. Characteristics of physical activities in daily life in chronic obstructive pulmonary disease.
Am J Respir Crit Care Med. 2005;171:972–7.
33. Anderson L, Thompson DR, Oldridge N, Zwisler AD, Rees K, Martin N, et al.
Exercise-based cardiac rehabilitation for coronary heart disease. Cochrane
Database Syst Rev. 2016:CD001800.
34. Waschki B, Kirsten AM, Holz O, Mueller KC, Schaper M, Sack AL, et al. Disease progression and changes in physical activity in patients with chronic
obstructive pulmonary disease. Am J Respir Crit Care Med. 2015;192:
295–306.
35. Van Remoortel H, Hornikx M, Demeyer H, Langer D, Burtin C, Decramer M,
et al. Daily physical activity in subjects with newly diagnosed COPD. Thorax.
2013;68:962–3.
36. Van Remoortel H, Hornikx M, Langer D, Burtin C, Everaerts S, Verhamme P, et al.
Risk factors and comorbidities in the preclinical stages of chronic obstructive
pulmonary disease. Am J Respir Crit Care Med. 2014;189:30–8.
37. Pleguezuelos E, Ramon MA, Moreno E, Miravitlles M. Caminar al menos 30
minutos al día 5 días por semana. ¿Por qué y cómo prescribir ejercicio físico
en la enfermedad pulmonar obstructiva crónica? Med Clin (Barc). 2015;144:
418–23.
38. Nelson ME, Rejeski WJ, Blair SN, Duncan PW, Judge JO, King AC, et al. Physical
activity and public health in older adults: recommendation from the American
College of Sports Medicine and the American Heart Association. Med Sci Sports
Exerc. 2007;39:1435–45.
39. Donaire-Gonzalez D, Gimeno-Santos E, Balcells E, Rodríguez DA, Farrero E, De
Batlle J, et al. Physical activity in COPD patients: patterns and bouts. Eur Respir
J. 2013;42:933–1002.
40. Mantoani LC, Rubio N, McKinstry B, MacNee W, Rabinovich RA. Interventions to
modify physical activity in patients with COPD: a systematic review. Eur Respir
J. 2016;48:69–81.
41. Martín Zurro A, Cano Pérez JF. Atención primaria: conceptos, organización y
práctica clínica. Barcelona: Elsevier; 2008. p. 991–1006.
42. World Health Organization. Adherence to long-term therapies. Evidence for
action. Geneva: World Health Organization; 2003. Available from: http://www.
who.int/chp/knowledge/publications/adherence full report.pdf?ua=1
[accessed 2018].
43. World Health Organization. Therapeutic patient education. Continuing education programmes for health care providers in the field of prevention of chronic
diseases. Copenhagen: Regional Office for Europe; 1998. Available from:
http://www.euro.who.int/ data/assets/pdf file/0007/145294/E63674.pdf
[accessed 2018].
44. Bryant J, McDonald VM, Boyes A, Sanson-Fisher R, Paul C, Melville J. Improving
medication adherence in chronic obstructive pulmonary disease: a systematic
review. Respir Res. 2013;14:109.
45. Hernández C, Alonso A, Garcia-Aymerich J, Serra I, Marti D, Rodriguez-Roisin R,
et al. NEXES consortium effectiveness of community-based integrated care in
frail COPD patients: a randomised controlled trial. NPJ Prim Care Respir Med.
2015;25:15022.
46. Zwerink M, Brusse-Keizer M, Van der Valk PD, Zielhuis GA, Monninkhof EM,
Van der Palen J, et al. Self management for patients with chronic obstructive
pulmonary disease. Cochrane Database Syst Rev. 2014. CD002990.
47. Effing TW, Vercoulen JH, Bourbeau J, Trappenburg J, Lenferink A, Cafarella P,
et al. Definition of a COPD self-management intervention: International Expert
Group consensus. Eur Respir J. 2016;48:46–54.
48. Jonkman NH, Westland H, Trappenburg JC, Groenwold RH, Bischoff EW,
Bourbeau J, et al. Characteristics of effective self-management interventions

E. Pleguezuelos et al. / Arch Bronconeumol. 2018;54(11):568–575

49.

50.
51.
52.

in patients with COPD: individual patient data meta-analysis. Eur Respir J.
2016;48:55–68.
Hernández C, editor. Controlando la EPOC. Barcelona: Área de enfermería
y fisioterapia. SEPAR; 2002. Available from: http://issuu.com/separ/docs/
controlando la epoc.?e=3049452/2566273 [accessed 2018].
McGill University Health Centre. Living well with COPD. Available from:
http://www.livingwellwithcopd.com/ [accessed 2018].
Juan Díaz M, Serrano Lázaro A, Mesejo Arizmendi A. Aspectos nutricionales de
la enfermedad pulmonar. Nutr Clin Med. 2008;2:141–54.
Alcolea Batres S, Villamor León J, Álvarez-Sala R. EPOC y estado nutricional. Arch
Bronconeumol. 2007;43:283–8.

575

53. Martín Salinas C, Motilla Valeriano T. Valoración del estado nutricional. En:
Martín Salinas C, Motilla Valeriano T, Díaz Gómez J, Martínez Montero P, editores. Nutrición y dietética. 2.a ed. Madrid: DAE; 2002. p. 301–19.
54. Ghannouchi I, Speyer R, Doma K, Cordier R, Verin E. Swallowing function
and chronic respiratory diseases: systematic review. Respir Med. 2016;117:
54–64.
55. Verin E, Clavé P, Bonsignore MR, Marie JP, Bertolus C, Similowski T, et al. Oropharyngeal dysphagia: when swallowing disorders meet respiratory diseases. Eur
Respir J. 2017;49.

