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Mark T. Dransfield . Rudi Peché . Daiana Stolz . John R. Hurst

Received: January 25, 2022 /Accepted: March 17, 2022 / Published online: April 28, 2022
� The Author(s) 2022

ABSTRACT

Introduction: Despite being a leading cause of
death worldwide, chronic obstructive pul-
monary disease (COPD) is underdiagnosed and
underprioritized within healthcare systems.
Existing healthcare policies should be revisited
to include COPD prevention and management

as a global priority. Here, we propose and
describe health system quality standard posi-
tion statements that should be implemented as
a consistent standard of care for patients with
COPD.
Methods: A multidisciplinary group of clini-
cians with expertise in COPD management
together with patient advocates from eight
countries participated in a quality standards
review meeting convened in April 2021. The
principal objective was to achieve consensus on
global health system priorities to ensure
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consistent standards of care for COPD. These
quality standard position statements were
either evidence-based or reflected the combined
views of the panel.
Results: On the basis of discussions, the experts
adopted five quality standard position state-
ments, including the rationale for their inclu-
sion, supporting clinical evidence, and essential
criteria for quality metrics. These quality stan-
dard position statements emphasize the core
elements of COPD care, including (1) diagnosis,
(2) adequate patient and caregiver education,
(3) access to medical and nonmedical treat-
ments aligned with the latest evidence-based
recommendations and appropriate manage-
ment by a respiratory specialist when required,
(4) appropriate management of acute COPD
exacerbations, and (5) regular patient and
caregiver follow-up for care plan reviews.
Conclusions: These practical quality standards
may be applicable to and implemented at both
local and national levels. While universally
applicable to the core elements of appropriate
COPD care, they can be adapted to consider
differences in healthcare resources and priori-
ties, organizational structure, and care delivery
capabilities of individual healthcare systems.
We encourage the adoption of these global
quality standards by policymakers and health-
care practitioners alike to inform national and
regional health system policy revisions to
improve the quality and consistency of COPD
care worldwide.

Keywords: COPD; Global quality standard
position statements; Management; Policy

Key Summary Points

Quality standards that encompass the
entire care pathway in COPD and
acknowledge the different organizational
architecture of healthcare systems across
countries and regions are lacking.

Independent global experts in COPD
management, including clinicians and
patient advocates from eight countries,
achieved a consensus on global standards
of care for COPD.

The quality standard position statements
proposed in this publication emphasize
the core elements of COPD detection and
treatment, including (1) diagnosis, (2)
adequate patient and caregiver education,
(3) access to medical and nonmedical
treatments aligned with the latest
evidence-based recommendations and
appropriate management by a respiratory
specialist when required, (4) appropriate
management of acute COPD
exacerbations, and (5) regular patient and
caregiver follow-up to review
individualized COPD care plans.

While these quality standard position
statements are ambitious and
intentionally broad in scope, we believe
provisions for customization make them
measurable and achievable within a
regional or national healthcare system.

These quality standards should be adopted
by health systems globally to ensure the
consistent delivery of optimal care across
all stages of COPD.

DIGITAL FEATURES

This article is published with digital features,
including an infographic, to facilitate under-
standing of the article. To view digital features
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for this article go to https://doi.org/10.6084/
m9.figshare.19368125.

INTRODUCTION

Chronic obstructive pulmonary disease (COPD)
is a common, preventable, and progressive
condition characterized by persistent respira-
tory symptoms [1]. In 2016, the Global Burden
of Disease Study reported that 251 million
people were living with COPD [2], with the
disease becoming the third leading cause of
death worldwide in 2019 [3]. In addition to the
hallmark symptoms of exacerbations, COPD is
also associated with a range of extrapulmonary
disease manifestations [4–8]. Therefore, miti-
gating symptom severity and future risk of
exacerbations, preserving functional status and
quality of life (QoL), and reducing disease-re-
lated mortality constitute key objectives of
COPD management and can be achieved by
taking a holistic approach to care, consistent
with the latest evidence-based treatment rec-
ommendations [1].

Treatment regimens aligned with the latest
Global Initiative for Chronic Obstructive Lung
Disease (GOLD) recommendations have been
shown to reduce the risk of exacerbations,
COPD-related healthcare resource utilization
(HCRU), and medical cost offsets [9]. However,
while treatment guidelines and recommenda-
tions [1, 10, 11] are intended to optimize case
management, their global implementation
remains inadequate [12–18], resulting in sub-
stantial gaps in the standard of clinical care. The
dissemination and adaptation of guidelines is
particularly lacking in low- and middle-income
countries where the feasibility of implementing
integrated disease management approaches
remains limited [19–21]. Although guideline-
directed treatment may afford clinical benefits
to patients with COPD, guidelines rarely drive
systemic policy change, or change practice
across primary, secondary, and tertiary care.
Moreover, despite being a leading cause of
death, COPD is underdiagnosed and underpri-
oritized within healthcare systems [22]. There-
fore, COPD should be considered an integral
part of global health agendas, and existing

healthcare priorities revisited to include COPD
prevention and management as a worldwide,
public health imperative. A number of initia-
tives, including the Global Noncommunicable
Diseases (NCDs) Action Plan of the World
Health Organization (WHO) [23] and the Dec-
ade of Healthy Ageing program of the United
Nations (UN) [24], aim to improve the accessi-
bility, affordability, and consistency of COPD
care on a global scale.

Quality standards are sets of concise state-
ments which recognize and address unmet
diagnostic and treatment needs in a particular
disease state and are designed to assist health-
care practitioners in delivering optimal disease
management based on objective, high-quality
levels of evidence [25]. Quality standards usu-
ally complement guidelines and help to rein-
force the appropriate behaviors outlined
therein. Existing quality standards for COPD are
available at a national level in the United
Kingdom (UK), the United States (USA), Spain,
Germany, and provincially in Canada [25–31];
however, quality standards spanning the entire
COPD care pathway are lacking. Although per-
formance improvement tools, such as the
Healthcare Effectiveness Data and Information
Set (HEDIS), are widely used by healthcare sys-
tems and payers in the USA for the evaluation of
the effectiveness of COPD care, they require
significant updating. Thus, it is essential that
any local or country COPD quality standards
remain up-to-date and aligned with the latest
evidence-based recommendations to maximize
their effectiveness. Moreover, global quality
standards in COPD that consider, and are
amendable to, the different organizational
structures of healthcare systems and data shar-
ing networks across countries and regions are
urgently required. Here, we describe the quality
standard position statements that have been
developed to ensure that an actionable standard
of care reflecting global diagnosis and treatment
recommendations is received by all patients
with COPD. These quality standard position
statements target a broad audience, comprising
policymakers (health system administrators and
leaders), healthcare practitioners, primary care
physicians, and patient groups to ensure con-
sistent delivery of care across all stages of COPD
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through a multipronged, multidisciplinary
collaboration.

METHODS

At a virtual meeting on April 22, 2021, quality
standard position statements emerged after a
review and debate of the available evidence by
internationally recognized, independent
experts in COPD management, who were invi-
ted on the basis of their relevant publication
history, presence and leadership at national and
international policy revision initiatives, and
clinical expertise. Through this group interac-
tion, the multidisciplinary group of clinicians
and patient advocates from eight countries
achieved consensus on global, quality standard
position statements for COPD care. Most of the
proposed quality standard position statements
were formulated following a review of previ-
ously defined patient charter principles [32].
However, these were refined further to foster
meaningful changes in policy with the primary
goal of reducing the burden of COPD based on
the following, fundamental considerations: (1)
policy revisions should be patient-centric, rec-
ognizing the individual patient, needs, prefer-
ences, values, and cultural diversity; (2) they
should be practical, adaptable, and ambitious,
yet realistically achievable with predefined
quality indicators and metrics to ensure broad
uptake and measurable improvement; and (3)
they should be easily implemented by various
healthcare systems across geographies and
healthcare contexts, thereby catalyzing part-
nerships with patients, clinicians, healthcare
administrators, and professional organizations
worldwide. Importantly, these quality standard
position statements are based on contemporary,
objectively categorized evidence and recently
updated clinical strategies, such as GOLD [1],
while also reflecting the clinical experience and
professional expertise of their contributors. This
article is based on consensus of a steering group
and does not contain any studies with human
participants or animals performed by any of the
authors.

Following discussion and debate, the experts
agreed upon five quality standard position

statements, including the rationale for their
inclusion, discriminating clinical evidence, and
the essential criteria for their implementation.
These five quality standard position statements
define the core elements that can improve the
quality and consistency of COPD care: (1)
accurate diagnosis; (2) adequate patient and
caregiver education; (3) access to medical and
nonmedical therapies aligned with the latest
evidence-based recommendations and appro-
priate management by a respiratory specialist,
when required; (4) effective management of
acute exacerbations; and (5) regular patient and
caregiver follow-up for review of an individual-
ized care plan (Fig. 1). Finally, quality indicators
and metrics were proposed for each of the
quality standard position statements to track
their progress with adoption by individual
healthcare systems.

RESULTS

An overview of the core elements of the quality
standard position statements across the COPD
care pathway is presented in Fig. 2.

Quality Standard Position Statement 1
(Diagnosis)

Individuals at risk and healthcare practitioners
should recognize risk factors and early symp-
toms of COPD. Clinicians should have access to
and select the most appropriate tools with
which they can make an informed, timely, and
accurate diagnosis.

Rationale
The clinical probability of a diagnosis of COPD
hinges on a combination of medical history and
physical examination, including exposure to
risk factors, symptoms, exacerbations, and
comorbidities [1]. Diagnosis of COPD is con-
firmed by spirometry, which confirms the
presence of poorly reversible airflow limitation
[1]. However, results from a database study of
more than 5000 patients reported that only
approximately one-third of those with a clinical
suspicion of COPD had undergone spirometry
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[33]. To ensure a timely and accurate diagnosis,
spirometry should be performed in the primary
care setting, where patients may present with
early symptoms of or risk factors for COPD.
Therefore, the role of multidisciplinary primary
care personnel, including nurses who often
interact directly with patients, is particularly
important in ensuring diagnostic confirmation
[34]. However, many primary care physicians,

nurses, and other healthcare professionals
receive little formal training in the proper
administration and interpretation of spirometry
[35] with cost and access to spirometry devices
being additional barriers. Crucially, the use of
spirometry in primary care may continue to be
challenging unless it is tied to reimbursement.
Indeed, it has been reported that countries that
provide reimbursement for spirometry and

Fig. 1 Core elements of COPD care. COPD chronic obstructive pulmonary disease

Fig. 2 Specific gaps in the COPD care pathway addressed by the proposed quality standards. COPD chronic obstructive
pulmonary disease
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extra financial incentives for primary care
physicians to perform spirometry have higher
rates of spirometry testing [34, 36]. Conse-
quently, healthcare systems should ensure that
their providers are adequately trained, com-
pensated, and experienced in performing
spirometry in cases with a strong suspicion of
COPD, and are proactive in repeating lung
function tests in at-risk patients with borderline
FEV1 values.

The use of a machine learning/artificial
intelligence framework that integrates lung
function with clinical variables may improve
the accuracy of the American Thoracic Society/
European Respiratory Society (ATS/ERS)
spirometry interpretation algorithm [37]. How-
ever, spirometry may lack the sensitivity to
diagnose COPD in its incipient stages and
therefore other diagnostic procedures, such as
chest computed tomography (CT) scans, body
plethysmography, and diffusion capacity, may
be required [38]. Healthcare practitioners also
should recognize that while 17–24% of patients
with preserved lung function may not fulfill the
spirometry criterion for a diagnosis of COPD
[39], they may nonetheless experience respira-
tory symptoms, exacerbation-like events, and
activity limitations with some evidence of air-
way disease [40]. Notably, a subset of patients
with preserved ratio impaired spirometry
(PRISm) eventually progress to meet the spiro-
metric criterion for COPD and are at increased
risk of respiratory symptoms, respiratory exac-
erbations, and mortality [41–43]. Currently,
however, GOLD recommendations do not
address the therapeutic management of patients
with PRISm, who represent a heterogenous
population, that is possibly underdiagnosed
and underappreciated. Therefore, further
research is required to examine a diagnostic
approach that will help identify the underlying
diseases or conditions associated with PRISm
and potential treatment options to improve
overall prognosis. Finally, not all individuals
with post-bronchodilator airflow obstruction
have COPD, particularly among those residing
in low- and middle-income regions which, in
2020, accounted for 98% of reported cases of
tuberculosis (TB) globally [44].

Importantly, a positive diagnosis of a
chronic, progressive disease such as COPD
should be communicated to patients with edu-
cational materials that are culturally appropri-
ate and available in their native languages,
recognizing varying degrees of health literacy.
Such an endeavor may require modified content
and formats to accommodate specific regional
or local healthcare systems. In accomplishing
this ambitious goal, the education of primary
care physicians, nurses, and allied health pro-
fessionals will contribute importantly to patient
instruction and facilitate a physician–patient
partnership in COPD care.

COPD is generally diagnosed in middle-aged
or older adults, who may be asymptomatic in
the early stages of the disease or manifest mild
symptoms that may overlap those of other res-
piratory or extrapulmonary conditions, result-
ing in underreporting [45]. In addition, the
social stigma of symptoms often ascribed to
ageing, smoking, or exposure to other environ-
mental irritants may deter patients from seeking
timely medical intervention [32]. Conse-
quently, 65–80% of COPD cases remain undi-
agnosed [46]. Although there is limited
evidence of the disease-modifying effects of
treatment in the early stages of disease [47, 48],
smoking cessation can retard the progression of
mild COPD [48]. Additionally, early and accu-
rate diagnosis, as well as appropriate pharma-
cological and/or nonpharmacological
treatment, may attenuate deterioration [26].
Therefore, all patients should have access to
necessary resources, including education on
COPD risk factors and symptoms, and clinical
consultation, to enable timely evaluation and
confirmatory diagnosis of COPD [32]. Case-
finding strategies, which target individuals or
groups at risk of COPD, are practical means by
which to identify patients in the initial stages of
disease [49]. As an example, tools such as the
COPD Assessment in Primary Care To Identify
Undiagnosed Respiratory Disease and Exacer-
bation Risk (CAPTURETM) may prove useful in
identifying symptomatic patients with mild-to-
moderate airflow obstruction who might bene-
fit from a comprehensive assessment for COPD
[50].
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Essential Criterion 1A
Individuals should have access to spirometry
performed by healthcare professionals trained
in conducting and interpreting pulmonary
function tests to facilitate an accurate diagnosis
of COPD.

Essential Criterion 1B
All individuals aged over 40 years with known
risk factors for COPD, such as smoking, envi-
ronmental and occupational exposures to
organic and inorganic dusts, chemical agents,
and fumes identified through case-finding
approaches [51], and those presenting with
respiratory symptoms, should have access to
diagnostic pulmonary function testing, as-nee-
ded imaging tests for lung cancer screening and
biomarker assessments.

Quality Indicators/Metrics
1. Proportion of individuals who present with

respiratory symptoms and/or exposures to
risk factors who are suspected of having or
considered to be at risk of COPD.

2. Proportion of individuals who have under-
gone timely and accurate spirometry to
confirm or exclude a diagnosis of COPD
following clinical suspicion or considered at
risk of COPD.

3. Proportion of patients classified with COPD
with documented evidence of quality-as-
sured spirometry [52].

4. Time from first symptom presentation to
spirometry-confirmed diagnosis.

Quality Standard Position Statement 2
(Adequate Patient and Caregiver
Education)

Patients should be educated on the risk factors
for COPD, symptom manifestations, exacerba-
tions, and the importance of active engagement
in their self-management plan. Caregivers also
should be included in educational initiatives to
improve clinical outcomes.

Rationale
COPD is a heterogeneous disease in terms of
symptom presentation, characterized by daily,
weekly, and seasonal variability as one common
factor [53]. Patients tend to experience the
worst symptoms of dyspnea, cough, and spu-
tum production in the morning hours [54].
However, nocturnal symptoms and ensuing
sleep disturbances, which are often underrec-
ognized, may be associated with alterations in
lung function, increased exacerbation fre-
quency, and the development or worsening of
other comorbidities, such as cardiometabolic
diseases and depression in the long term
[55, 56].

Over the years, a number of risk factors for
COPD have been identified, including tobacco
smoke exposure, occupational exposure to
noxious particles and gases, ambient and
household air pollution, lower socioeconomic
status, congenital lung abnormalities, and
genetic predisposition [1, 57–60]. Notably,
although tobacco history is only informed by
cigarette use in the GOLD recommendations as
tobacco cigarette smoking is the most fre-
quently encountered risk factor for COPD [1],
other modes of tobacco consumption (e.g.,
pipes, cigars, hookahs) also significantly
increase the risk for COPD [61, 62]. Addition-
ally, in utero and early-life exposure to tobacco,
low birth weight, lower respiratory tract infec-
tions, and childhood asthma are also known
risk factors for the subsequent development of
COPD [63]. Therefore, it is essential that
patients receive education on the types, onset,
frequency, and severity of COPD symptoms
[32]. To this end, national awareness campaigns
may assist patients to identify signs and symp-
toms of the disease and encourage evaluation
without fear of stigma.

COPD self-management strategies, particu-
larly those which focus on an individualized
action plan (Fig. 3) to prevent exacerbations
together with structured patient education, tai-
lored case management, and timely access to a
healthcare network, are of critical importance
[64, 65]. However, the extent of healthcare
practitioner engagement with patients can
influence the impact of action plans, which
may require modification to accommodate
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country-specific health literacy levels and
healthcare access [66, 67]. In addition, action
plans should be ideally personalized with
treatment goals that are specific, measurable,
achievable, realistic, and time bound. Other
COPD self-management strategies include
smoking cessation, reducing exposure to envi-
ronmental irritants and infections, and
improving exercise and physical activity levels,
medication adherence, and proper nutrition.
Furthermore, personal coping skills, increased
vaccine uptake, breathing and airway clearance

techniques (e.g., pursed-lip breathing, huff
cough), and promoting safe supplemental oxy-
gen therapy in cases of hypoxemia or during
exercise training can also help patients manage
their condition [1, 64, 68]. Overall, such self-
management interventions among patients
with COPD have been associated with a reduc-
tion in symptoms and hospital admissions and
improved patient-reported health-related qual-
ity of life (HRQoL) [69]. Patients should receive
personalized education and training on how
COPD may interact with or exacerbate

Fig. 3 An example of a COPD action plan. COPD chronic obstructive pulmonary disease
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comorbid conditions, to empower them as
partners in their own care and report any
changes to their clinicians to prevent symptom
exacerbation and further disease progression
[32]. In addition, caregivers of patients with
COPD contribute significantly to optimizing
patient care. Results from a systematic review of
seven studies reported that educational sessions
for patients with COPD and their caregivers
delivered by healthcare practitioners were
effective in improving a broad range of clinical
outcomes [70]. Given the importance of edu-
cational and training initiatives, healthcare
systems could reimburse these activities to
encourage uptake.

Shared decision-making among healthcare
practitioners, patients, and caregivers will
enable patients to play a pivotal role in their
healthcare management, which in turn may
improve treatment compliance. This is particu-
larly important for older patients, many of
whom have multiple comorbidities, to ensure
that they achieve their therapeutic goals with
minimum treatment-related adverse effects and
disruption to their daily lives [71]. Indeed, the
importance of shared decision-making and
patient engagement (SDM-PE) was reported in a
randomized controlled trial in patients hospi-
talized for acute COPD exacerbations. In this
study, patients who received standard treat-
ment and individualized SDM-PE experienced
significant improvement in perceived health
status at discharge. In addition, COPD knowl-
edge, medication adherence, and general func-
tionality were significantly better at the
3-month follow-up among those who received
standard treatment combined with individual-
ized SDM-PE compared with those assigned to
standard treatment alone [72]. Consequently, it
is crucial that patients, caregivers, and clinicians
actively engage in shared and informed deci-
sion-making and that patients develop confi-
dence in their self-management plan to
maximize its clinical benefits.

Essential Criterion 2
Patients should receive personalized education
appropriate to their individual needs and abili-
ties in terms of risk factors, diagnosis, treat-
ment, and follow-up, and be involved in the

decision-making process and their self-man-
agement plans.

Quality Indicators/Metrics
1. Proportion of patients with confirmed

COPD who have evidence of receiving
education on risk factors, identification of
symptoms, and overall disease
management.

2. Proportion of patients with a confirmed
diagnosis of COPD who have evidence of a
self-management plan, including an action
plan.

Quality Standard Position Statement 3
(Treatment Aligned with the Latest
Evidence-Based Recommendations)

Patients should have access to evidence-based,
personalized treatments and receive appropriate
management of their disease by a respiratory
specialist when required.

Rationale
While the GOLD strategy report is widely rec-
ognized, its dissemination and implementation
remain suboptimal across global primary and
specialist care settings [12–18], and it does not
provide resource-stratified recommendations.
Moreover, many patients with COPD are man-
aged in primary care settings, which presents
unique challenges. Family physicians, nurse
practitioners, physician assistants, and others
report a lack of awareness and application of
COPD guidelines, as well as limited knowledge
of the potential, clinical benefits of pharmaco-
logic and non-pharmacologic interventions
including pulmonary rehabilitation [73]. Addi-
tionally, primary care physicians are limited in
their time allocation to the individual patient
[74]. Consequently, misdiagnosis and misclas-
sification of patients with COPD occur more
commonly in primary than in specialist care
settings [75]. Indeed, results from a global sur-
vey of more than 50,000 physicians reported
that respiratory specialists devoted greater
attention to spirometry or the trajectory of
disease, while primary care physicians primarily
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focused on treatment history and symptoms for
diagnosis and determination of treatment [76].
The National Asthma and Chronic Obstructive
Pulmonary Disease Audit Program reported that
in the UK, receipt of specialist care for COPD
within 24 h of hospitalization was associated
with reduced inpatient mortality and increased
smoking cessation initiatives [77]. Thus,
streamlined referral pathways should be devel-
oped to ensure effective, timely, and appropri-
ate transfer of patients through the respective
healthcare system. To that effect, respiratory
therapists who work in a variety of settings from
critical and acute care to primary and home care
can make a substantial contribution to respira-
tory care, by addressing the cardiorespiratory
health needs of the community, providing
health education, improving respiratory care
policies and protocols, and developing respira-
tory treatment protocols [78]. Pharmacists also
may support individuals with COPD by
addressing questions on appropriate medication
usage, frequency of administration, and treat-
ment-emergent adverse effects, as well as redi-
recting them to pulmonary specialists, when
required [79]. In terms of access to specialist
care, distance to healthcare services may present
challenges, with important consequences for
health and well-being. Indeed, results from a
study which assessed country-level geographic
accessibility to pulmonologists for adults with
COPD in the USA reported that only 34.5% of
patients living in rural areas had access to at
least one pulmonologist available within a
10-mile radius of their residence in 2013 [80].
Although telehealth consultations can over-
come geographical barriers, virtual diagnostic
testing has its own limitations [81]. For
instance, although smart phone-connected
spirometry equipment may be useful for moni-
toring patients with an existing diagnosis of
COPD, its application in the diagnosis of new
cases of COPD has not been fully investigated
[82]. In addition, it may not be a viable, long-
term option for all patients with severe disease.
Nevertheless, it is essential that patient care is
not restricted by digital exclusions irrespective
of geography or socioeconomic background.

The management of COPD includes both
pharmacological and nonpharmacological

treatment options [1]. However, several
notable gaps exist in patient access to appro-
priate and affordable care. Despite the GOLD
recommendations for inhaled bronchodilator-
based maintenance therapy [1], approximately
two-thirds of all patients were not prescribed
maintenance, inhalation therapy based on a
retrospective analysis of medical and pharmacy
claims data in more than 50,000 US patients
[83]. Results from an analysis of UK patients
with both established COPD and those initiat-
ing maintenance therapy reported that up to
three-quarters of patients who experienced at
least two exacerbations were undertreated [13]
according to GOLD 2019 recommendations.
Importantly, patients should have access not
only to evidence-based treatments but also to
the most cost-effective therapies, which facili-
tate effective COPD management within often
limited healthcare budgets [84]. Correct inhaler
technique is also essential to the optimal man-
agement of COPD. Therefore, patients should
receive training in proper inhaler technique,
which should be regularly re-evaluated by a
healthcare practitioner. The choice of inhaler
device should be tailored to the needs of the
individual patient, acknowledging a number of
factors, such as the cost of the drug, patient
preference, and ensuring freedom of choice for
inhalation therapy [1]. Nonpharmacological
interventions complement pharmacological
treatments and should be recommended to
patients as part of their comprehensive COPD
management plan [1]. In particular, post-dis-
charge pulmonary rehabilitation has been
reported to reduce mortality in patients hospi-
talized for a recent exacerbation [85]. As limited
access to support with smoking cessation, pul-
monary rehabilitation, and immunizations
impedes effective COPDmanagement [86], such
nonpharmacological treatments should be
made more readily accessible to patients.

Essential Criterion 3A
Patients should have access to timely assess-
ment, diagnosis, and medical intervention,
either in institutional or community settings,
and healthcare systems should have established
and reliable referral systems in place to
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transition patients from primary care to sec-
ondary or tertiary care when required.

Essential Criterion 3B
Patients should have access to the most cost-
effective and optimal, evidence-based pharma-
cological and non-pharmacological treatments
informed by clinical guidelines.

Quality Indicators/Metrics
1. Proportion of patients who have consulted

a respiratory specialist or practitioner with
expertise in respiratory medicine (including
those in primary care) in accordance with
local or national guidelines.

2. Time from clinical suspicion of COPD to a
spirometry-confirmed diagnosis of COPD.

3. Time from confirmation of a COPD diag-
nosis to review by a specialist (as defined
above) as soon as the need for referral to
specialist care is established in accordance
with local or national guidelines.

4. Proportion of patients with COPD whose
care conforms to the latest evidence-based
treatment recommendations, including
access to smoking cessation programs, vac-
cinations, pulmonary rehabilitation, and
inhaled or oral pharmacotherapy.

Quality Standard Position Statement 4
(Post-exacerbation Management)

Patients should undergo timely review of their
management plan following recovery from an
acute COPD exacerbation to prevent or mitigate
recurrent exacerbations and/or disease
progression.

Rationale
Patients report exacerbations, which often
result in hospital admissions or emergency
department visits, as the most disruptive aspect
of living with COPD [87]. Furthermore, COPD
exacerbations increase the risk of cardiovascular
events, including myocardial infarction, stroke
[88], and mortality [89], and accelerate decline
in lung function, which is often irreversible
[89, 90]. In addition, a history of exacerbations

strongly predicts future exacerbations [91].
Indeed, results from a large database claims
study including more than 70,000 plan mem-
bers hospitalized for the first time for a coded
diagnosis of COPD and followed for up to
17 years found that the risk of a subsequent,
severe exacerbation increased three-fold after
the second exacerbation and 24-fold after the
tenth exacerbation versus the first exacerbation
[92]. However, medical reviews of both patients
with COPD and their management plans
remain suboptimal [32], with only one-quarter
of patients with an exacerbation history esti-
mated to receive adequate follow-up reassess-
ment [93]. Whenever and wherever possible,
patients hospitalized following a COPD exacer-
bation should receive care from a respiratory
specialist team and at discharge be provided
with a personalized written and/or digital
management plan [94]. As the results from a
population-based cohort study reported that
over one in every five patients with COPD died
within a year of their discharge [95], patients
also should be re-evaluated within 2 weeks of
discharge with the objective of optimizing their
therapeutic regimen to improve clinical out-
comes [26]. Although exacerbations often
require treatment with systemic corticosteroids
or antibiotics [1], both drug classes increase the
risk of adverse effects. Long-term use of systemic
corticosteroids is linked to osteoporosis, hyper-
glycemia, susceptibility to infections, ocular
complications, and cardiovascular events [96],
while inappropriate use of antibiotics may pro-
mote bacterial resistance [97]. Therefore,
patients should be educated on the importance
of both preventing and managing an exacerba-
tion, and the need for adequate follow-up to
minimize their negative impacts [90].

Essential Criterion 4
Following a COPD exacerbation, patients
should be reviewed within 2 weeks of onset of
treatment of a non-hospitalized exacerbation or
following an exacerbation-related hospital dis-
charge to ensure treatment optimization.
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Quality Indicator/Metrics
1. Proportion of patients receiving a review

within 2 weeks of onset of treatment of a
non-hospitalized exacerbation or 2 weeks
following an exacerbation-related hospital
discharge and overall time from onset of an
exacerbation to a post-exacerbation review.

2. Proportion of patients referred for pul-
monary rehabilitation after an
exacerbation.

Quality Standard Position Statement 5
(Regular Patient Review)

All patients with COPD should be evaluated
annually regardless of their exacerbation his-
tory, and more frequently with the occurrence
of exacerbations, to ensure the appropriateness
and adequacy of their tailored care plan.

Rationale
COPD exacerbations are often a portal into the
healthcare system, with patients directly inter-
acting with healthcare practitioners during
those events. However, healthcare systems also
should accommodate and assist patients who
do not experience exacerbations or those whose
symptoms overlap with other respiratory dis-
eases [98]. Even patients with seemingly
stable disease require regular re-evaluation to
proactively assess current levels of symptom
control, the presence of comorbidities, physical
activity levels and exercise capacity, and
requirements for adjusted, different or addi-
tional treatment [1]. Healthcare practitioners
also should assess therapeutic effectiveness and
potential treatment-related adverse effects to
determine whether any modifications to phar-
macological treatment or the introduction of
nonpharmacological modalities are warranted.
Accordingly, patient action plans should be
reviewed and updated as needed [1]. Patients
with COPD should be reevaluated at least
annually for treatment adherence, inhalation
technique, treatment side effects, mild (self-
treated) exacerbations and their management,
follow-up spirometry (if appropriate), and a risk
assessment according to GOLD. In addition,
healthcare practitioners should facilitate

caregiver attendance at follow-up appoint-
ments, so that their unique perception of the
health of the patient can be discussed [99]. As
COPD is associated with substantial cognitive,
mobility, and auditory disability [100], a holis-
tic approach to preventive care, smoking cessa-
tion, pulmonary rehabilitation, and patient and
caregiver education that extends beyond exac-
erbation management should be considered.

Essential Criterion 5
Regardless of exacerbation status, all patients
with COPD should have access to a suitably
trained practitioner for an annual review.

Quality Indicator/Metrics
1. Proportion of patients with a confirmed

diagnosis of COPD who receive a review at
least annually.

DISCUSSION

Despite the availability of several, published,
evidence-based guidelines, including the GOLD
recommendations, significant gaps remain in
the prevention and identification of COPD and
the subsequent care of patients with this
chronic disease. Therefore, this group of clini-
cians and patient advocates drawn from differ-
ent global healthcare systems convened to co-
develop five quality standard position state-
ments, with the aim of improving care for all
patients with COPD. These quality standards
retain patient-centricity as defined in the pre-
viously published COPD patient charter princi-
ples [32]; however, they are refined further to
provide healthcare practitioners, policymakers,
patients, and caregivers an overview of high-
quality, priority COPD care to drive meaningful
improvements in disease management world-
wide based on the best available evidence.

While these quality standard position state-
ments are ambitious and broad in scope, we
believe provisions for customization make them
measurable and achievable within a regional or
national healthcare system. To that effect, all
quality standards must be tailored to the speci-
fic needs of individual healthcare systems and
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indicators measured in the context of local
healthcare infrastructures (Fig. 4). The extent of
their implementation can be monitored by
measuring each quality indicator with the most
appropriate method for individual healthcare
systems. This could range from case-finding
tools, validated questionnaires or interviews,
electronic medical records (EMRs), insurance
claims and local databases to clinical audits.
However, it is essential that the inherent limi-
tations of each method are considered while
interpreting findings. For example, the use of an
EMR as a measurable and auditable practice-
based quality improvement tool is based on the
assumption that healthcare professionals rou-
tinely and accurately record data in the EMRs
[101]. Although patient surveys and question-
naires may complement EMRs, they may be
impacted by self-reporting and recall bias [102].
The use of a clinical audit, which consists of
measuring a clinical outcome or a process

against well-defined standards set on the prin-
ciples of evidence-based medicine [52], over-
comes some of the limitations of both EMRs
and patient surveys and questionnaires. Never-
theless, we have refrained from making specific
recommendations for the measurement of each
quality indicator to enable their adaptation in
line with the infrastructure and resources
available within individual healthcare systems.
We also acknowledge that not every position
statement will apply to all target groups. Pri-
mary, community, secondary, and tertiary care
services should ensure that reliable and efficient
referral pathways are firmly established to
facilitate the smooth transition of patients from
one level of care to the next, when required.
The existing knowledge gap among primary
care clinicians in navigating referral pathways
potentially could be bridged by appropriate
continuing medical education (CME) that
focuses on the parameters, which warrant

Fig. 4 Key features of COPD quality standards. COPD chronic obstructive pulmonary disease
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referral of patients with COPD to pulmonary
specialists in a timely manner. In addition,
healthcare practitioners should ensure that they
receive adequate training and pursue CME in
the conduct and interpretation of spirometry
and correct inhaler technique. They also should
improve their awareness, adoption, and appli-
cation of the most recent evidence-based treat-
ment guidelines COPD case management.
Policymakers should ensure that adequate pro-
visions and incentives are established at a
national level and create a framework by which
to optimize COPD care with expanded educa-
tional programs specifically designed for
healthcare practitioners, patients, and care-
givers; improve patient access to specialist care
and treatments; and prioritize the management
of COPD to a level proportionate with its public
health importance. Patients with COPD should
receive ongoing instructions on risk factors,
earlier recognition of symptoms and onset of
exacerbations, self-management strategies, and
active engagement in shared decision-making
as informed partners with their healthcare
practitioners to optimize treatment outcomes.

To date, several global initiatives have been
undertaken to improve the accessibility,
affordability, and quality of COPD care. The
WHO Global NCDs Action Plan (2013–2020)
aims to reduce the preventable and avoidable
burden of morbidity, mortality, and disability
due to NCDs, including COPD, through multi-
sector cooperation at global, national, and
regional levels so that NCDs no longer present a
barrier to overall patient well-being or socioe-
conomic development [23]. The Breathe Vision
publication from the European Lung Health
Group envisions that by 2030, diagnosis, cure,
and disease management should be central to
respiratory health policy decisions [103]. The
UN Decade of Healthy Ageing (2021–2030)
program represents a global collaboration that
links governments, civil societies, international
agencies, professionals, academia, the media,
and the private sector with the goal of improv-
ing the lives of older persons, their families, and
the communities in which they live [24]. This
objective is particularly relevant to COPD as the
condition most commonly affects middle-aged
or older adults, with increasing age being a

specific risk factor for development of the dis-
ease [1]. The US COPD National Action Plan
describes practical ways by which to educate the
public about COPD and improve its prevention,
diagnosis, and treatment, aligning policy and
program recommendations with actionable
opportunities [104]. The Collaboration on
Quality Improvement Initiative for Achieving
Excellence in Standards of COPD Care (CON-
QUEST) program, the first collaborative ‘‘inter-
ventional’’ COPD registry with an integrated
quality improvement program, mobilizes tar-
geted, risk-based management through
enhanced, patient-centric clinical assessment
[29]. CONQUEST will also demonstrate that
quality standards can be integrated into the
healthcare system, necessitating fundamental
improvements in clinical practice patterns [29].
We anticipate that the development of these
global quality standard position statements
together with the aforementioned ongoing
global initiatives will ensure that this disease is
better understood and positioned as a public
health priority with global implications and
target goals to reduce COPD mortality.

We acknowledge that a number of factors
may impede the widespread implementation of
these COPD quality standard position state-
ments, specifically the disparity between well-
resourced, robust healthcare systems and those
with limited resources and infrastructure.
Therefore, the innate differences in healthcare
infrastructure and delivery systems, health lit-
eracy, and cultural norms across countries may
command certain adaptations [105]. With low-
and middle-income countries confronting dif-
ferent healthcare priorities, a ‘‘one size fits all’’
approach to timely, accurate COPD diagnosis
and optimal treatment and sustained control
will not succeed. As such, further refinements to
the quality standard position statements may be
required on the basis of local healthcare needs,
models, and resources. We believe that these
global quality standard position statements
lend themselves to regional or national adap-
tation. Thus, healthcare systems could modify
and implement these quality standard position
statements, measure the quality indicators,
determine the degree of alignment with or
departure from a model standard of care, revise

Adv Ther (2022) 39:2302–2322 2315



the quality improvement plan as needed,
remeasure the indicators, and identify a trajec-
tory of quality improvement to establish further
aspirational goals.

We acknowledge that this publication rep-
resents a first step toward awareness and subse-
quent policy revisions. It is essential that further
strategies are launched to ensure the dissemi-
nation and long-term implementation of these
global quality standards. In this regard, we have
proposed quality indicators for each quality
standard position statement. For active dissem-
ination of these global quality standards, a
practical yet adaptable ‘‘tool kit’’ should be
developed with a variety of platforms and pro-
grams, including print media, social media, and
multichannel awareness, to maximize its out-
reach among patients, caregivers, healthcare
practitioners, and policymakers. These plat-
forms may be leveraged to disseminate simple,
educational infographics with intuitive visual
elements that can be shared with patients and
healthcare practitioners, through both post-
graduate CME courses and social media. Finally,
as governments and healthcare systems recover
from the COVID-19 global pandemic, prioritiz-
ing COPD as a public health issue may support
the recovery and sustainability of healthcare
systems by reducing the unnecessary burden on
emergency services and the overall HCRU
associated with chronic respiratory diseases.

CONCLUSION

In summary, the global quality standard posi-
tion statements put forth in this publication
aim to provide the core elements of essential,
universal care for patients with COPD, based on
high-quality evidence that should be embedded
in global health systems to foster improvements
in clinical outcomes. We urge policymakers and
healthcare practitioners alike to identify COPD
as a global public health priority and to consider
these global quality standard position state-
ments as a critical step ensuring consistent
delivery of care for patients with COPD across
all stages of the disease.

ACKNOWLEDGEMENTS

Funding. AstraZeneca funded the develop-
ment of this manuscript, including the journal’s
rapid service and open access fees.

Medical Writing and Editorial Assis-
tance. Writing and editorial support was pro-
vided by Saurabh Gagangras of Cactus Life
Sciences (part of Cactus Communications) in
accordance with Good Publication Practice
(GPP3) guidelines (http://www.ismpp.org/gpp3)
and was funded by AstraZeneca.

Authorship. All named authors meet the
International Committee of Medical Journal
Editors (ICMJE) criteria for authorship for this
article, take responsibility for the integrity of
the work as a whole, and have given their
approval for this version to be published.
Authors were not compensated for the devel-
opment of these quality standards.

Author Contributions. All authors fulfilled
the authorship criteria laid out by International
Committee of Medical Journal Editors (ICMJE),
contributed equally to conception and manu-
script reviews, and take full responsibility of the
content of this publication.

Disclosures. Mohit Bhutani reports advisory
board and speaker roles with AstraZeneca,
Boehringer Ingelheim, Covis, GlaxoSmithKline,
Grifols, Novartis, Pfizer, Sanofi, and Valeo. He
has participated in industry-funded trials for
AstraZeneca, Boehringer Ingelheim,
GlaxoSmithKline, Mereo, Novartis, and Sanofi.
He has received research grants from CIHR,
Alberta Innovates, Alberta Lung and the NWT,
and the University of Alberta. David Price has
board membership with AstraZeneca, Boehrin-
ger Ingelheim, Chiesi, Mylan, Novartis, Regen-
eron Pharmaceuticals, Sanofi Genzyme,
ThermoFisher; consultancy agreements with
Airway Vista Secretariat, AstraZeneca, Boehrin-
ger Ingelheim, Chiesi, EPG Communication
Holdings Ltd, FIECON Ltd, Fieldwork Interna-
tional, GlaxoSmithKline, Mylan, Mundi-
pharma, Novartis, OM Pharma SA, PeerVoice,

2316 Adv Ther (2022) 39:2302–2322

http://www.ismpp.org/gpp3


Phadia AB, Spirosure Inc, Strategic North Lim-
ited, Synapse Research Management Partners
S.L., Talos Health Solutions, Theravance, and
WebMD Global LLC; grants and unrestricted
funding for investigator-initiated studies (con-
ducted through Observational and Pragmatic
Research Institute Pte Ltd) from AstraZeneca,
Boehringer Ingelheim, Chiesi, Mylan, Novartis,
Regeneron Pharmaceuticals, Respiratory Effec-
tiveness Group, Sanofi Genzyme, Theravance,
and UK National Health Service; payment for
lectures/speaking engagements from AstraZe-
neca, Boehringer Ingelheim, Chiesi, Cipla,
GlaxoSmithKline, Kyorin, Mylan, Mundi-
pharma, Novartis, Regeneron Pharmaceuticals,
and Sanofi Genzyme; payment for travel/ac-
commodation/meeting expenses from AstraZe-
neca, Boehringer Ingelheim, Mundipharma,
Mylan, Novartis, ThermoFisher; stock/stock
options from AKL Research and Development
Ltd., which produces phytopharmaceuticals;
owns 74% of the social enterprise Optimum
Patient Care Ltd (Australia and UK) and 92.61%
of Observational and Pragmatic Research Insti-
tute Pte Ltd (Singapore); 5% shareholding in
Timestamp, which develops adherence moni-
toring technology; is peer reviewer for grant
committees of the UK Efficacy and Mechanism
Evaluation program and Health Technology
Assessment; and was an expert witness for
GlaxoSmithKline. Tonya Winders reports advi-
sory board and speaker roles with Aimmune/
Nestle, AstraZeneca, GlaxoSmithKline, Novar-
tis, and Sanofi/Regeneron. Heinrich Worth has
received support to attend meetings, and per-
sonal payment for educational and advisory
work from pharmaceutical companies including
AstraZeneca, Boehringer Ingelheim, Berlin
Chemie/Menarini, Chiesi, GSK, Klosterfrau,
MSD, and Novartis. Kevin Gruffydd-Jones has
received advisory fees and honoraria/lecture
fees from AstraZeneca, GlaxoSmithKline,
Chiesi, NAPP/Mundipharma, Pfizer, Boehringer
Ingelheim, and Teva. Ruth Tal-Singer is a former
employee and current shareholder of
GlaxoSmithKline, reports personal fees from
ImmunoMet, Teva, VOCALIS Health, and ENA
Respiratory until 2021. She is a nonexecutive
board member of ENA Respiratory. Jaime Cor-
reia de Sousa served on the advisory board for

Boehringer Ingelheim, received personal fees
from and served on the advisory board for
GlaxoSmithKline and Bial, received grants,
personal fees from and served on the advisory
board for AstraZeneca, received nonfinancial
support from Mundipharma, personal fees from
Sanofi, and served on the advisory board for
Novartis. Mark T. Dransfield reports grants from
the NIH, Department of Defense, American
Lung Association, and Department of Veterans
Affairs and consulting fees from GlaxoSmithK-
line, AstraZeneca, Pulmonx, and Teva. Rudi
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de la EPOC (GesEPOC)/Clinical Practice Guideline
for the Diagnosis and Treatment of Patients with
Chronic Obstructive Pulmonary Disease (COPD)-
Spanish Guideline for COPD (GesEPOC). Arch
Bronconeumol. 2012;48:2–58.

29. Pullen R, Miravitlles M, Sharma A, et al. CONQUEST
quality standards: for the collaboration on quality
improvement initiative for achieving excellence in
standards of COPD care. Int J Chron Obstruct Pul-
mon Dis. 2021;16:2301–22.

30. Mehring M, Donnachie E, Fexer J, Hofmann F,
Schneider A. Disease management programs for
patients with COPD in Germany: a longitudinal
evaluation of routinely collected patient records.
Respir Care. 2014;59:1123–32.

31. National Committee for Quality Assurance (NCQA).
HEDIS and Performance Measurement. https://
www.ncqa.org/hedis/. Accessed 14 Feb 2022.

32. Hurst JR, Winders T, Worth H, et al. A patient
charter for chronic obstructive pulmonary disease.
Adv Ther. 2021;38:11–23.

33. Han MK, Kim MG, Mardon R, et al. Spirometry
utilization for COPD: how do we measure up?
Chest. 2007;132:403–9.

34. Enright P, Halcomb E, Torre-Bouscoulet L. Can
nurses successfully diagnose and manage patients
with COPD? Prim Care Respir J. 2014;23:12–3.

35. Global Initiative for Chronic Obstructive Lung
Disease. GOLD Spirometry guide. https://goldcopd.
org/gold-spirometry-guide/. Accessed 24 May 2021.

36. Johns DP, Burton D, Walters JA, Wood-Baker R.
National survey of spirometer ownership and usage
in general practice in Australia. Respirology.
2006;11:292–8.

37. Topalovic M, Laval S, Aerts JM, Troosters T, Decra-
mer M, Janssens W. Automated interpretation of
pulmonary function tests in adults with respiratory
complaints. Respiration. 2017;93:170–8.

38. Barrecheguren M, Miravitlles M. COPD hetero-
geneity: implications for management. Multidiscip
Respir Med. 2016;11:14.

39. Schwartz A, Arnold N, Skinner B, et al. Preserved
ratio impaired spirometry in a spirometry database.
Respir Care. 2021;66:58–65.

40. Woodruff PG, Barr RG, Bleecker E, et al. Clinical
significance of symptoms in smokers with preserved
pulmonary function. N Engl J Med. 2016;374:
1811–21.

41. Fortis S, Comellas A, Kim V, et al. Low FVC/TLC in
Preserved Ratio Impaired Spirometry (PRISm) is
associated with features of and progression to
obstructive lung disease. Sci Rep. 2020;10:5169.

42. Wijnant SRA, De Roos E, Kavousi M, et al. Trajectory
and mortality of preserved ratio impaired spirome-
try: the Rotterdam Study. Eur Respir J. 2020;2:55.

43. Wan ES, Balte P, Schwartz JE, et al. Association
between preserved ratio impaired spirometry and
clinical outcomes in US adults. JAMA. 2021;326:
2287–98.

Adv Ther (2022) 39:2302–2322 2319

https://apps.who.int/gb/ebwha/pdf_files/WHA66/A66_R10-en.pdf?ua=1
https://apps.who.int/gb/ebwha/pdf_files/WHA66/A66_R10-en.pdf?ua=1
https://apps.who.int/gb/ebwha/pdf_files/WHA66/A66_R10-en.pdf?ua=1
https://www.who.int/initiatives/decade-of-healthy-ageing
https://www.who.int/initiatives/decade-of-healthy-ageing
https://www.hqontario.ca/Evidence-to-Improve-Care/Quality-Standards/View-all-Quality-Standards/Asthma-in-Adults/The-Quality-Standard-in-Brief
https://www.hqontario.ca/Evidence-to-Improve-Care/Quality-Standards/View-all-Quality-Standards/Asthma-in-Adults/The-Quality-Standard-in-Brief
https://www.hqontario.ca/Evidence-to-Improve-Care/Quality-Standards/View-all-Quality-Standards/Asthma-in-Adults/The-Quality-Standard-in-Brief
https://www.hqontario.ca/Evidence-to-Improve-Care/Quality-Standards/View-all-Quality-Standards/Asthma-in-Adults/The-Quality-Standard-in-Brief
https://www.nice.org.uk/guidance/qs10
https://www.ncqa.org/hedis/
https://www.ncqa.org/hedis/
https://goldcopd.org/gold-spirometry-guide/
https://goldcopd.org/gold-spirometry-guide/


44. World Health Organization. Tuberculosis. https://
www.who.int/news-room/fact-sheets/detail/
tuberculosis. Accessed 2 Nov 2021.

45. National Health Services. Symptoms-Chronic
obstructive pulmonary disease (COPD). https://
www.nhs.uk/conditions/chronic-obstructive-
pulmonary-disease-copd/symptoms/. Accessed 27
May 2021.

46. Diab N, Gershon AS, Sin DD, et al. Underdiagnosis
and overdiagnosis of chronic obstructive pul-
monary disease. Am J Respir Crit Care Med.
2018;198:1130–9.

47. Laucho-Contreras ME, Cohen-Todd M. Early diag-
nosis of COPD: myth or a true perspective. Eur
Respir Rev. 2020;29:200131.

48. Fazleen A, Wilkinson T. Early COPD: current evi-
dence for diagnosis and management. Ther Adv
Respir Dis. 2020;14:1753466620942128.

49. Sims EJ, Price D. Spirometry: an essential tool for
screening, case-finding, and diagnosis of COPD. NPJ
Prim Care Respir Med. 2012;21:128–30.

50. Leidy NK, Martinez FJ, Malley KG, et al. Can CAP-
TURE be used to identify undiagnosed patients with
mild-to-moderate COPD likely to benefit from
treatment? Int J Chron Obstruct Pulmon Dis.
2018;13:1901–12.

51. Roberts J. Opinion: COPD screening and case find-
ing. PCRS UK. 2010;Opinion No.38.

52. Hurst JR, Quint JK, Stone RA, Silove Y, Youde J,
Roberts CM. National clinical audit for hospitalised
exacerbations of COPD. ERJ Open Res. 2020;20:6.

53. Lopez-Campos JL, Calero C, Quintana-Gallego E.
Symptom variability in COPD: a narrative review.
Int J Chron Obstruct Pulmon Dis. 2013;8:231–8.

54. Roche N, Chavannes NH, Miravitlles M. COPD
symptoms in the morning: impact, evaluation and
management. Respir Res. 2013;14:112.

55. Agusti A, Hedner J, Marin JM, Barbe F, Cazzola M,
Rennard S. Night-time symptoms: a forgotten
dimension of COPD. Eur Respir Rev. 2011;20:
183–94.

56. Lange P, Marott JL, Vestbo J, Nordestgaard BG.
Prevalence of night-time dyspnoea in COPD and its
implications for prognosis. Eur Respir J. 2014;43:
1590–8.

57. Balcan B, Akan S, Ugurlu AO, Handemir BO, Cey-
han BB, Ozkaya S. Effects of biomass smoke on
pulmonary functions: a case control study. Int J
Chron Obstruct Pulmon Dis. 2016;11:1615–22.

58. Bergdahl IA, Toren K, Eriksson K, et al. Increased
mortality in COPD among construction workers
exposed to inorganic dust. Eur Respir J. 2004;23:
402–6.

59. Burney P, Jithoo A, Kato B, et al. Chronic obstruc-
tive pulmonary disease mortality and prevalence:
the associations with smoking and poverty—a
BOLD analysis. Thorax. 2014;69:465–73.

60. Humerfelt S, Gulsvik A, Skjaerven R, et al. Decline
in FEV1 and airflow limitation related to occupa-
tional exposures in men of an urban community.
Eur Respir J. 1993;6:1095–103.

61. Bahtouee M, Maleki N, Nekouee F. The prevalence
of chronic obstructive pulmonary disease in hookah
smokers. Chron Respir Dis. 2018;15:165–72.

62. Rodriguez J, Jiang R, Johnson WC, MacKenzie BA,
Smith LJ, Barr RG. The association of pipe and cigar
use with cotinine levels, lung function, and airflow
obstruction: a cross-sectional study. Ann Intern
Med. 2010;152:201–10.

63. Savran O, Ulrik CS. Early life insults as determinants
of chronic obstructive pulmonary disease in adult
life. Int J Chron Obstruct Pulmon Dis. 2018;13:
683–93.

64. Nici L, Bontly TD, Zuwallack R, Gross N. Self-man-
agement in chronic obstructive pulmonary disease.
Time for a paradigm shift? Ann Am Thorac Soc.
2014;11:101–7.

65. Hauk L. ACCP/CTS provide guidance on preventing
scute COPD exacerbations. Am Fam Physician.
2015;92:399–401.

66. UK Research and Innovation. Implementation of
copd case finding and self-management action
plans in low and middle income countries. https://
gtr.ukri.org/project/1D1EC8B4-3C98-4043-90C0-
CF01F7FA4303. Accessed 28 Jun 2021.

67. Kruis AL, Smidt N, Assendelft WJJ, et al. Integrated
disease management interventions for patients with
chronic obstructive pulmonary disease. Cochrane
Database Syst Rev. 2013;20:13.

68. Belli S, Prince I, Savio G, et al. Airway clearance
techniques: the right choice for the right patient.
Front Med (Lausanne). 2021;8:544826.

69. Zwerink M, Brusse-Keizer M, van der Valk PD, et al.
Self management for patients with chronic
obstructive pulmonary disease. Cochrane Database
Syst Rev. 2014;2014:CD002990.

70. Bryant J, Mansfield E, Boyes AW, Waller A, Sanson-
Fisher R, Regan T. Involvement of informal care-
givers in supporting patients with COPD: a review

2320 Adv Ther (2022) 39:2302–2322

https://www.who.int/news-room/fact-sheets/detail/tuberculosis
https://www.who.int/news-room/fact-sheets/detail/tuberculosis
https://www.who.int/news-room/fact-sheets/detail/tuberculosis
https://www.nhs.uk/conditions/chronic-obstructive-pulmonary-disease-copd/symptoms/
https://www.nhs.uk/conditions/chronic-obstructive-pulmonary-disease-copd/symptoms/
https://www.nhs.uk/conditions/chronic-obstructive-pulmonary-disease-copd/symptoms/
https://gtr.ukri.org/project/1D1EC8B4-3C98-4043-90C0-CF01F7FA4303
https://gtr.ukri.org/project/1D1EC8B4-3C98-4043-90C0-CF01F7FA4303
https://gtr.ukri.org/project/1D1EC8B4-3C98-4043-90C0-CF01F7FA4303


of intervention studies. Int J Chron Obstruct Pul-
mon Dis. 2016;11:1587–96.

71. Hoffmann T, Jansen J, Glasziou P. The importance
and challenges of shared decision making in older
people with multimorbidity. PLoS Med. 2018;15:
e1002530.

72. Granados-Santiago M, Valenza MC, Lopez-Lopez L,
Prados-Roman E, Rodriguez-Torres J, Cabrera-Mar-
tos I. Shared decision-making and patient engage-
ment program during acute exacerbation of COPD
hospitalization: a randomized control trial. Patient
Educ Couns. 2020;103:702–8.

73. Yawn BP, Wollan PC. Knowledge and attitudes of
family physicians coming to COPD continuing
medical education. Int J Chron Obstruct Pulmon
Dis. 2008;3:311–7.

74. Chen LM, Farwell WR, Jha AK. Primary care visit
duration and quality: does good care take longer?
Arch Intern Med. 2009;169:1866–72.

75. Strong M, Green A, Goyder E, et al. Accuracy of
diagnosis and classification of COPD in primary and
specialist nurse-led respiratory care in Rotherham,
UK: a cross-sectional study. Prim Care Respir J.
2014;23:67–73.

76. Jenkins C, FitzGerald JM, Martinez FJ, et al. Diag-
nosis and management of asthma, COPD and
asthma-COPD overlap among primary care physi-
cians and respiratory/allergy specialists: a global
survey. Clin Respir J. 2019;13:355–67.

77. National Asthma and Chronic Obstructive Pul-
monary Disease Audit Programme (NACAP). COPD
clinical audit 2017/18 (people with COPD exacer-
bations discharged from acute hospitals in England
and Wales between September 2017 and 2018).
2019. https://www.rcplondon.ac.uk/projects/
outputs/national-asthma-and-copd-audit-
programme-nacap-copd-clinical-audit-201718.
Accessed 23 Jun 2021.

78. Slack CL, Hayward K, Markham AW. The Calgary
COPD & Asthma Program: the role of the respira-
tory therapy profession in primary care. Can J
Respir Ther. 2018;20:54.

79. Royal Pharmaceutical Society of Great Britain and
United Kingdom Clinical Pharmacy Association.
Supporting patients with chronic obstructive air-
ways disease: (COPD): a quick reference guide.
2011. https://www.rpharms.com/Portals/0/
Documents/Old%20news%20documents/news%
20downloads/copd-qrg-1-.pdf. Accessed 28 Jun
2021.

80. Croft JB, Lu H, Zhang X, Holt JB. Geographic
accessibility of pulmonologists for adults with

COPD: United States, 2013. Chest. 2016;150:
544–53.
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