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Background: COPD guidelines non-concordance is a challenge frequently highlighted by 
respiratory experts. Despite the provision of comprehensive evidence-based national and 
international guidelines, the COPD burden to frontline healthcare services has increased in 
the last decade. Suboptimal guidelines concordance can be disruptive to health-related 
quality of life (HRQoL), hastening pulmonary function decline and surging overall morbidity 
and mortality. A lack of concordance with guidelines has created an escalating economic 
burden on health-care systems. Identifying interdisciplinary interventions to facilitate 
improved adherence to guidelines may significantly reduce re-admissions, enhance HRQoL 
amongst patients and their families, and facilitate economic efficiency.
Materials and Methods: This review adhered to the Joanna Briggs Institute (JBI) meth-
odology for mixed methods systematic reviews and the PRISMA ScR reporting guidelines. 
Two independent reviewers screened abstracts and full text articles in consonance with 
inclusion criteria. The convergent integrative JBI method collated quantitative, qualitative 
and mixed methods studies from nine databases. JBI critical appraisal tools were utilised to 
assess the quality of research papers. The theoretical domains framework (TDF) along with a 
specifically developed COPD data extraction tool were adopted as a priori to collect and 
collate data. Identified barriers and corresponding clinical behavioural change solutions were 
categorised using TDF domains and behavior change wheel (BCW) to provide future 
research and implementation recommendations.
Results: Searches returned 1068 studies from which 37 studies were included (see Figure 1). 
COPD recommendations identified to be discordant with clinical practice included initiating 
non-invasive ventilation, over- or under-prescription of corticosteroids and antibiotics, and a 
lack of discharging patients with a smoking cessation plan or pulmonary rehabilitation. TDF 
domains with highest frequency scores were knowledge, environmental resources, and clinical 
behaviour regulation. Electronic order sets/digital proforma with guideline resources at point 
of care and easily accessible digital community referrals to target both pharmacological and 
non-pharmacological management appear to be a solution to improve concordance.
Conclusion: Implementation of consistent quality improvement intervention within hospi-
tals for patients with COPD may exclude any implementation gap and prevent readmissions. 
Electronic proformas with digital referrals will assist with future evaluation audits to 
prioritise and target interventions to improve guidelines concordance.
Ethics and Dissemination: Ethical approval is not required, and results dissemination will 
occur through peer-reviewed publication.
PROSPERO Registration Number: CRD42020156267.
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Introduction
Chronic obstructive pulmonary disease (COPD) is a pro-
gressive life-threatening lung disease identified as a major 
global healthcare burden.1 According to the World Health 
Organization, COPD caused 3.23 million deaths in 2019 
equating to 6% of overall deaths, with over 80% of those 
occurring in low- and middle-income countries.2 The 
Australian National Morbidity Database reveals that in 
2017–2018, there were 77,660 hospitalisations of people 
over 45, with the rate of hospitalisation at 732 per 100,000 
population.3 In Australia, 7.5% of people ≥40 years old 
have stage II or above COPD as classified by the Global 

Initiative for Obstructive Lung Disease (GOLD) criteria 
and 30% in the >75-years age group.3,4 COPD is the fifth 
leading cause of death in Australia and second avoidable 
cause of hospitalisation.3,4 Worldwide, COPD related mor-
tality ranks high amongst developed countries with the 
United States at 8th, United Kingdom at 12th and 
Australia at 34th.5 Patients with COPD and their families 
experience a considerable financial burden due to func-
tional decline in the workplace and at home. COPD pre-
valence, morbidity, and mortality is highly reported from 
high-income countries albeit 90% mortality occurs in low 
and middle-income countries.6 In an Australian context in 
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Additional records identified 
through other sources

(n = 16)

Records after duplicates removed
(n =156 )

Records screened
(n = 912)

Records excluded
(n =769)

Full-text articles assessed 
for eligibility

(n =143)

Full-text articles excluded, 
with reasons

(n =106)
[29 Study is looking at 

primary care and not in 
hospital management]

[25 Study not looking at 
adherence with GOLD or 

COPD X guidelines]

[21 Wrong comparator]
[19 Wrong study design]

[6 Wrong setting]
[5 Wrong patient 

population]
[1 Wrong indication]

Studies included in 
qualitative synthesis

(n = 37)

Figure 1 Preferred reporting items for systematic reviews and meta-analyses: the PRISMA statement. 
Notes: PRISMA figure adapted from Moher D, Liberati A, Altman D, Tetzlaff J et al. The PRISMA statement for reporting systematic reviews and meta-analyses of studies 
that evaluate health care interventions: explanation and elaboration. Journal of clinical epidemiology. 2009;62(10). Creative Commons.68
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2015–2016, the treatment of patients with COPD was 
estimated to reach $976.9 million, which was 24% of 
total expenditure for all respiratory conditions.6 Globally, 
COPD is predicted to increase its economic burden by US 
$2.3 trillion by 2030.1 Varied COPD treatment and effec-
tive long-term preventative management strategies are 
however known to decrease the number of acute exacer-
bations, improve health-related quality of life outcomes, 
and sustain pulmonary function.7

National guidelines in Australia (COPD-X plan) and 
international guidelines (Global Initiative for Chronic 
Obstructive Lung Disease [GOLD]) continue to highlight 
the significance of non-pharmacological interventions to 
improve HrQoL, prevent readmissions and acute 
exacerbations.8,9 COPD guidelines non-adherence in both 
pharmacological and non-pharmacological management is 
well-recognised and is a reported phenomenon in national 
and international literature.10–12 A COCHRANE systema-
tic review on integrated disease management programs for 
COPD reported improved disease-related quality of life, 
increased exercise capacity, reduced hospital admissions 
and hospital days per person.13 Sub-optimal dissemination 
and implementation impede adoption into clinical practice 
by interdisciplinary health professionals.14,15 Guidelines 
assist with the incorporation of evidence into clinical 
practice to improve patient outcomes.16,17 However, 
worldwide research reports lack of COPD guideline 
adherence.11,18–22 Implications of guidelines non concor-
danceare repetitive readmissions with COPD exacerba-
tions, increased economic burden, and poor optimisation 
of lung function and overall health.12,23,24

This systematic review set out to identify known 
contributing factors towards COPD guidelines non- 
adherence from the time of admission to hospital to 
time of discharge. Given the scarcity of research on 
interdisciplinary guidelines concordance with the popu-
lation of patients with COPD, the review included a 
mixed methods approach that enabled all available evi-
dence to be incorporated into the review. The 
Theoretical Domains Framework (TDF) assists in help-
ing to identify factors that influence a behavior. The 
TDF framework is used by researchers to identify fac-
tors; interventions were filtered and targeted towards 
interdisciplinary implementation with specific recom-
mendations for local, national, and international health 
systems.25–27 The Theoretical Domains Framework col-
lation of data allowed robust filtration of evidence from 
multiple sources to provide improved implementation 

strategies and clinical behaviour change solutions utilis-
ing behavior change wheel taxonomy to augment COPD 
guidelines concordance.25,27 Identified barriers, facilita-
tors and corresponding clinical behavioral change solu-
tions utilising a behavior change wheel are categorised 
towards 14 TDF domains.25,26 These include knowledge, 
skills, social/professional role identity, beliefs about cap-
abilities, beliefs about consequences, memory attention 
and decision processes, environmental context and 
resources, intentions, goals, social influences, optimism, 
emotion, behavior regulation. Table 1 includes TDF 
domains and frequency scores with barriers and poten-
tial solutions from included studies (see Table 1). We 
hypothesised notable discordance in adherence to COPD 
guidelines and asserted that compiling modifiable factors 
and implementation strategies may improve awareness, 
increase adherence, and assist stakeholders to adopt 
implementation strategies to improve patient outcomes.

Methods
This review adheres to the Joanna Briggs Institute 
Methodology for Mixed Methods Systematic Reviews 
and the Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses extension for Scoping 
Reviews Reporting Guidelines. The protocol for this 
study was published and registered in PROSPERO 
which elaborates on objective, search strategy, eligibil-
ity criteria, study selection, data collection, transforma-
tion and synthesis.14 The mixed methods review 
provides a comprehensive synthesis compared with a 
single-method review as it combines quantitative and 
qualitative evidence to assist clinical decision-makers 
and policymakers to adopt an appropriate implementa-
tion strategy.28 A convergent integrative method where 
quantitative evidence was qualitised to provide a nar-
rative review is included to enable the integration of all 
studies and the ability to attain a deepened understand-
ing of any discrepancies noted in the evidence (see 
Figure 2).28 The 14 TDF domains and BCW taxonomy 
have guided the process for developing interventions 
specifically targeting identified barriers in three beha-
vior change conditions: capability, opportunity, and 
motivation (referred to as the COM-B system).25 

Identified TDF domains causing non-adherence to 
guidelines were mapped to the capability (C), opportu-
nity (O), and motivation (M) components, which form 
the behavior change wheel with nine intervention func-
tions (education, persuasion, incentivisation, coercion, 
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Table 1 TDFa Domains and Frequency Scores with Barriers and Potential Solutions from Included Studies

Discordant Clinical Practice TDFa Domain COPDa Guidelines Uptake Barrier COM-Ba 

Components

BCWa/Study Recommendations Solutions/Future Research 

Recommendations

Frequency 

Scores /37

Non-adherence to oxygen guideline 

administration35 

Lack of updated COPDa GOLDa 

guidelines utilisation or management 

in reference to publishing years30 

Prescription of inhaled corticoid 

steroids (ICS)a discordant to 

guidelines (dosage and duration)18 

Lack of palliative care referrals61 

Delayed switch to oral treatment with 

steroids42 

Lack of inhaler technique checks with 

COPDa 

exacerbations46 

Inappropriate antibiotic prescription44 

Variations in the management of acute 

exacerbations of chronic obstructive 

pulmonary disease47 

High flow oxygen initiated in 

ambulances continued in ED in spite 

of down titration32

Knowledge Lack of understanding of the effects, role 

and dangers of oxygen therapy35 

Lack of familiarity of COPDa 

guidelines23,53 

Lack of knowledge on updated guideline 

with publishing years30 

Difficulty prognosticating in palliative care 

COPDa due to the variable disease 

trajectory61 

Lack of awareness of the consequences of 

poorly controlled disease46 

Care gaps between general internists, 

respiratory physicians and hospitals47 

Lack of knowledge of spirometry 

interpretation23,32,53

Capability 

(psychological, 

Physical)

Training, modeling, enablement 

Education and other interventions to enhance self-learning 

among physicians12,38 

Introduction of hospital guidelines21 

Implementation and education of updated guideline versions in 

clinical practice30 

Educate clinicians of the indications and contraindications for 

ICSa and encourage to prescribe according to the guidelines36 

Education of professionals involved in the care of COPDa 

patients may reduce the risk of complications of hypercapnia52

Electronic care order set and 

prescribing at point of  

care10–12,18,20,47,52 

Informational posters12 

Training all nurses, pharmacists 

and allied health to share 

responsibility in inhaler device 

and technique education49,58 

Clinical bundles/pathways to 

standardise care particularly 

with pharmacological 

management18,20,29,33,34,65 

Targeted health professional 

education for each discipline58 

Interactive educational tools, 

specific cue cards in clinical 

practice and presence of 

hospital clinical champions38

28/37

Lack of inhaler technique checks with 

COPDa exacerbation49 

Inhaler device specific guidance 

appears to be lacking34 

Lacking skills to teach device specific 

inhaler technique28 

Lack of previous experience with 

NIVa initiation11,52

Skills Lack of clear and specific guidance 

regarding inhalation devices in current 

COPDa guidelines 

Lack of staff education on NIVa, 29

Capability 

(physical)

Training, Modeling 

The development and validation of appropriate educational tools 

for inhaler technique is necessary to assist clinicians and other 

health-care professionals who are involved in selecting inhalation 

devices33,49

Inhaler technique educational 

videos for patient education in 

clinical practice15 

Self-learning E-modules for staff 

in all departments15 

Training all nurses, pharmacists 

and allied health to share 

responsibility in inhaler device 

and technique education15,49 

Increasing education and 

disseminating guidelines in the 

working area utilising better 

implementation and change 

management strategies12

10/37
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Respiratory specialists and nurses 

adhered national guidelines more 

accurately over internists50 

Misalignment of prescribing with 

GOLDa recommendations between 

respiratory physician and general 

physician36 

Lack of clinician and multidisciplinary 

team co-operation18,38 

The role of carers was poorly 

recognised in end stage COPD61 

Palliative care or advance care planning 

not offered to end stage COPDa 

patients61

Social/ 

Professional 

role and 

identity

Lack of inter speciality communication 

and guidance amongst clinicians36,50 

Communication between Guideline 

Committees and Clinicians should be 

improved56 

Variability in resources and organization 

of hospitals, patient characteristics, 

process of care, and outcomes19

Opportunity 

(Social)

Persuasion, Enablement; Cross fertilization of knowledge 

and practice patterns across clinicians so that all patients could 

receive evidence-based care in the most efficient manner 

(respiratory specialist clinicians versus internists)36

Admission and Discharge 

bundle of care to integrate 

primary and tertiary care20 

Nurse facilitated reminder 

system35

9/37

Care gaps in the inpatient 

management of AECOPDa with 

guidelines11,12,36 

The prevalence of clinical depression 

in patients with COPDa varies from 

18% to 80%, yet not screened 

regularly with AECOPDa, 59 

Screening and pharmacological 

treatment for clinically confirmed 

depression not done as part of 

routine care59

Environmental 

context and 

resources 

(staffing, 

funding, other 

resources)

Staff time constraints and lack of enthusiasm 

by senior clinical staff21,35 

Clinicians lacking time to discuss palliative 

care or being fearful of taking away hope61 

Current health care models with insufficient 

communication and collaboration29 

Poor access, lack of Palliative care service 

capacity61 

Lack of human resources including 

specialists in pulmonary rehabilitation, 

infrastructure, and establishment of a well- 

equipped pulmonary rehabilitation unit29 

Lack of integration of multidisciplinary team 

of respirology and internal medicine ward 

physicians and allied health team members36 

Communication difficulties between 

doctors and nurses65 

Practical issues related to space and place for 

prescribing oxygen32,38 

Evidence for effectiveness of a specific 

pharmacological therapy for treating 

COPDa related depression is still limited59

Opportunity 

(physical)

Environmental restructuring, persuasion, 

Incentivisation 

Patient centred and coordinated interdisciplinary care across 

Primary, acute and community sectors38 

Integrated, multidisciplinary services, are urgently required to 

address the unmet needs of people and carers with advanced 

COPD31 

COPDa quality initiative framework for systematic follow-up of 

guideline to avoid variance of practice15,65 

Care pathway implementation improves adherence with 

guidelines19, 

Pharmacological and non-pharmacological treatment options 

with cognitive behavioural based therapies, education, patient 

centred programmes59

Automatic electronic linkage 

between hospital and 

community15 

Simple preformatted order sets 

may be readily integrated into 

the diverse electronic health 

record platforms that currently 

exist across different 

hospitals10,12,47,54 

Message alerts on computer 

login screens11,12,20,24

16/37

Oxygen prescribing practices non 

adherent to guidelines32 

Difficulty remembering updated 

guidelines30

Memory 

attention

Difficulty recalling all delivery devices and 

management modality from COPDa 

guidelines11,12,41

Capability 

(psychological)

Environmental restructuring, Enablement, Education 

Point of care checklist in respiratory wards have improved 

guideline adherence12 

Health professional education and self-learning resources38 

Decision-making algorithms (including electronic systems) and 

reminders at the time of consultation, and continuous quality 

assurance programmes54

Admission bundle with 

electronic prescribing system20 

Easy access to guidelines in 

clinical areas12 

Electronic order sets10–12,18,20, 

33,47,54

8/37

(Continued)
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Table 1 (Continued). 

Discordant Clinical Practice TDFa Domain COPDa Guidelines Uptake Barrier COM-Ba 

Components

BCWa/Study Recommendations Solutions/Future Research 

Recommendations

Frequency 

Scores /37

Lack of adherence to long-acting 

bronchodilators (LABDa)36,46 

Poor concordance with AECOPDa 

guidelines was observed in terms of 

antibiotic prescribing48 

Lack of prevention of future 

exacerbations with particular 

attention to smoking cessation, 

current vaccination knowledge of 

current therapy including inhaler 

technique and self-management22 

Inconsistent pharmacotherapy 

adherence with GOLDa guidelines48 

Poor compliance and variability in 

clinician practice with NIVa, 

bronchodilators and systemic steroids 

in the emergency department11,12,41 

Systemic corticosteroid regimens 

used in clinical practice are 

administered for much longer periods 

and at higher doses than 

recommended in guidelines18,37,42 

Low utilisation of pulmonary 

rehabilitation10,12,20,33,36,52,65 

Lack of implementation of 

vaccination10,29 

Unvaccinated patients not vaccinated 

in the acute setting15 

Low utilisation of spirometry and 

ABGa for COPDa diagnosis22,23,31,32,52

Behavioural 

regulation

Failure to adhere to GOLDa guidelines 

LABDa prescription15,43 

Suboptimal understanding of guideline 

recommendations lack of perceived 

treatment benefit, low self-efficacy and 

time constraints49 

Poor uptake of evidence by clinicians12,23 

Varying standards of PRa program and 

access23,36

Capability 

(Psychological)

Modeling, Enablement 

Initiation and management of patients on LABDa to prevent 

exacerbations36,46 

Dedicated AECOPDa pathway may improve antibiotic selection, and 

help to drive compliance with guidelines19,34,47,65 

Further research and implementation strategies recommended to 

study reasons behind discordant antibiotic prescribing practice47 

Well-structured screening protocol or program-based 

multimodality COPDa care service should be developed12 

EDa short stay unit pathways and access to community follow-up 

care with primary care or specialist clinics, disease specific outreach 

services11,23 

Guidelines were more specifically targeted to the process of 

emergency care may be more meaningful to EDa clinicians11,23 

Rehabilitation professionals and social supporters can make 

rehabilitation more long-lasting and facilitate people with COPDa to 

participate in activity by motivating and encouraging them, reducing 

their fears and reinforcing the benefits of activity participation20,52 

Physicians should collaborate with hospital authorities to establish 

smoking cessation teams and pulmonary rehabilitation units29 

Integrated care pathway to improve non- pharmacological treatment 

in COPDa, 18 

Improve adherence to guidelines including clinical bundle services24 

Dedicated and holistic bundles of care for AECOPDa have been 

implemented in the United Kingdom and have been demonstrated to 

improve patient management20,24 

Pro-forma aided COPDa management in concordance to guidelines 

significantly improves the standards of care in COPDa patients in the 

EDa, 11,41 

Evidence-based electronic order sets improved compliance with 

clinical practice  

guidelines10–12,18,20,33,47,54

Electronic order sets10–12,18,20, 

33,47,54 

Evaluation audits and targeted 

health professional education 

for each discipline58

36

Abbreviations: aTDF, theoretical domains framework; BCW, behavior change wheel; COM-B, capability, opportunity, motivation; COPD, chronic obstructive pulmonary disease; GOLD, Global Initiative Obstructive Lung Disease; 
AECOPD, acute exacerbation of COPD; NIV, non-invasive ventilation; ABG, arterial blood gas; LABD, long-acting bronchodilators; ICS, inhaled corticosteroids; PR, pulmonary rehabilitation; ED, emergency department.
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training, restriction, environmental restructuring, mod-
eling and enablement) and seven policy change cate-
gories (guidelines, environmental/social planning, 
communication/marketing, legislation, service provi-
sion, regulation, fiscal measures).25 Sub-components 
of COM-B were merged with the domains, barriers, 
and recommendations from the studies to produce 
interventions that if adopted by clinical stakeholders 
may assist in enhancing COPD guideline adherence.

Review Questions
What core elements of the COPD guidelines are adhered 
to by interdisciplinary health professionals?

What are the contributing factors to the lack of COPD 
guidelines concordance amongst interdisciplinary health 
professionals in hospitals?

Search Strategy and Study Selection
Qualitative, quantitative, and mixed methods studies were 
included to explore determinants of COPD guidelines con-
cordance. A comprehensive three-tier search strategy was 
utilised to search nine databases (COCHRANE, EBSCO 
HOST, MEDLINE, SCIENCE DIRECT, JBI, SCOPUS, 
WEB OF SCIENCE, WILEY and DARE).14 Studies pub-
lished in English from 2010 to May 2021 from the nine 
identified databases were included. Although the protocol 
mentions including studies from 1997, during the review 
reported factors of non-adherence data was non-congruent 
with study reports in recent years. Hence, studies published 
before 2010 were excluded. Two independent reviewers 
screened abstracts (HI, CM) and full-text articles (HI, CM), 
(HI, MT), (HI, JL) in consonance with inclusion criteria. 
Disagreements that arose between the reviewers at each 
stage of the study selection process were resolved through 
discussion, or with a third reviewer (CM/MT). A PRISMA 
report of the search process and outcomes was produced. 

Inclusion criteria consisted of studies and reports published 
on interdisciplinary COPD guidelines concordance, compli-
ance, or adherence in the hospital setting. Reviews of GOLD 
guidelines and COPD X plan guidelines were included. 
Exclusion criteria included studies not reported in English 
and studies which had not measured COPD guideline con-
cordance. Primary health-care and community-based COPD 
guidelines concordance studies were excluded. The study 
population involved doctors, nurses, and allied health-worker 
reports on COPD guidelines concordance in the context of 
data from emergency departments, inpatient hospital units 
and hospital-based rehabilitation units.

Quality Appraisal
Quality appraisal was performed by two independent 
reviewers (HI, CM) utilising specific standardised critical 
appraisal instruments from the JBI system. Studies that 
were selected regardless of the methodological quality 
underwent extraction and synthesis. Critical appraisal 
results were tabled and appended to the review retrieval. 
See Supplementary Material.1).

Data Extraction and Transformation
A mixed methods data extraction tool designed for a con-
vergent integrated approach (integration of qualitative data 
and “qualitised” data following data transformation) was 
published in the protocol and utilised to extract data.14 

This extraction tool included study type, the methodology, 
the number and characteristics of participants, the phe-
nomenon of lack of concordance, guideline type, context 
(cultural and geographic), setting (hospitals, EDs and inpa-
tient units), concordance with main recommendations of 
COPD guidelines, implementation method, evaluation and 
sustainability of implementation, and remissions within 30 
days of hospital discharge. Two independent reviewers 
confirmed extracted data from articles and any 

Figure 2 Represents data extraction graphic representation. 
Note: Research design stages from JBI convergent integrated method for systematic review [Data extracted from Stern et al., 2020]28.
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disagreements were settled using the third reviewer utilis-
ing COVIDENCE systematic review management soft-
ware. Quantitative data were converted to “qualitised 
data” following extraction according to the JBI convergent 
integrated approach. Quantitative numerical data were 
transfigured to textual or narrative interpretations to 
answer the overarching review question.

Data Synthesis and Integration
Extracted data in the form of themed textual description 
from quantitative studies plus themes and subthemes from 
qualitative studies were collated and categorised in con-
gruence to 14 domains of TDF (see Table 1). Applying the 
TDF assisted in identification of determinants or factors 
leading to a lack of COPD guidelines concordance. 
Identified barriers and enablers in guideline uptake were 
aligned with standard taxonomy of behavioral change 
technique to report existing and future recommendations 
for implementation strategies.25,26 Factors contributing to 
the lack of concordance with the guidelines were inte-
grated based on similarity in meaning. This review 
adhered to the PRISMA-ScR reporting guidelines which 
also provided a comprehensive approach to suggest imple-
mentation strategies regarding any identified publication 
bias of this guidelines non-concordance phenomenon.

Results
This review included 37 studies (see Figure 1), that 
reported on COPD-X or GOLD guidelines concordance 
with 14 studies reported from Australia, 12 from Europe, 2 
from Canada and the remaining 9 from developing coun-
tries. Table 2 contains included studies demographics, 
barriers, potential solutions or recommendations (see 
Table 2). COPD recommendations identified as highly 
discordant from clinical practice were initiating non-inva-
sive ventilation, over- or under-prescription of corticoster-
oids, antibiotic use, and lack of discharging patients with 
smoking cessation and pulmonary rehabilitation plans. 
TDF domains with highest frequency scores above 15 
and over 37 were knowledge, environmental resources, 
and clinical behavior regulation. Domains that scored 
below 15 were skills, memory attention and decision pro-
cesses, social/ professional role identity. Results are dis-
seminated in the following paragraphs as problems, related 
TDF domains bracketed within results, supporting evi-
dence or statistics, solutions, and recommended implemen-
tation strategies from the literature.

Diagnostic Utilisation of Spirometry, ABG 
and Oxygen Management
GOLD and COPD-X guidelines state diagnosis should occur 
utilising gold standard spirometry to detect persistent airflow 
limitation, however only 41% of Nigerian physicians knew 
spirometry diagnostic criteria and only 26.9% were aware of 
how to assess severity (knowledge).29 Low rate of guideline 
adherence with 61.5% for 2011 and 49.6% for 2017 GOLD 
guidelines were reported from a Korean study.30 Low utilisa-
tion of Arterial Blood Gas (ABG) data to utilise non-invasive 
ventilation (NIV) and diagnostic inaccuracy with respiratory 
failure is frequently reported in multiple studies.11,22–25 

Despite suitable ABG and NIV equipment being available 
patients were not started on this treatment.22–24,30,31 Lack of 
knowledge and awareness of spirometry guidelines was iden-
tified as a key contributor to mistreatment, misdiagnosis, and 
inaccurate management.11,12,19,20,23,29,31,32 Unavailability of 
spirometry test results despite previous diagnosis and admis-
sions (behavioral regulation) was consistently addressed as a 
barrier from fragmented discharge planning and primary care 
diagnostic intervention.22 Spirometry awareness campaigns 
and care bundles have successfully increased knowledge in 
some countries.18–20,24,33,34 An accurate assessment of smok-
ing history as a surrogate measure of the severity of COPD 
was reported as a potential substitute to spirometry particu-
larly in the ED during acute exacerbation episodes when 
pulmonary function tests cannot be performed due to severity 
of presentation.8,18,23

An Australian retrospective clinical audit reported 
unnecessary use of NIV in patients with adequate oxyge-
nation (knowledge, behavior regulation)10,35 whereas 
another Australian study reported NIV was not utilised 
adequately despite meeting the guideline criteria (behavior 
regulation).36 Low adherence was reported from Europe, 
Australia and Ireland in pre-hospital oxygen management 
which continues in the emergency department (until spe-
cialist review) with poor clinical outcome such as hyper-
capnic respiratory failure (social/professional role and 
identity).10,22,24,36,37 Several patients not having an ABG 
test documented also received high-flow oxygen.23 High- 
flow oxygen was used for the initial treatment of COPD 
exacerbations when only 53% of patients were recognised 
to have COPD.32 In addition to patients not having an 
ABG test documented also receiving high-flow oxygen 
(behavior regulation),11,22,38 reduced awareness of guide-
lines especially among junior doctors was identified 
(knowledge).39 A reported disjunct exists between holistic 
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Table 2 Included Studies Demographics, Barriers, Potential Solutions/Recommendations

Included 

Studies 

References

Title Aims Methods Country Sample 

Size

Barriers Solutions/Research 

Recommendations

1) Smallwood 

201860 

Attitudes to specialist palliative 

care and advance care planning 

in people with COPD: a multi- 

national survey of palliative and 

respiratory medicine 

specialists

To explore the approaches of respiratory 

and palliative medicine specialists to 

palliative care and advance care planning 

(ACP) in advanced COPD

Cohort study Australia, New 

Zealand, and UK

N=440 

Respiratory- 

117 

clinicians 

Palliative- 

263 

clinicians

Difficulty in prognosis of COPDa due to 

the variable disease trajectory. Clinicians 

lacking time to discuss palliative care or 

being fearful of taking away hope palliative 

specialist availability 

Current health care models with 

insufficient communication and 

collaboration 

Poor access, lack of palliative care service 

capacity

Patient led Advanced Care Planning 

discussions 

Respiratory doctors to initiate the 

conversation and refer to palliative 

specialist for individualised planning 

Integrated multidisciplinary services to 

address fragmented care

2) Lipari 

201818

Adherence to GOLD 

Guidelines in the Inpatient 

COPDa Population

Assessed the management of inpatient 

COPDa exacerbations at an urban 

teaching hospital

Cohort study 

(Retrospective)

United States N=94 

patients

Consistent variation in provider guideline 

adherence. Variability in dosing schedule 

and duration of corticosteroids 

Vaccination document lower in summer 

months (10%) Approximately half of 

COPDa readmissions in this hospital did 

not receive steroids during their first 

admission

Electronic care order sets for consistent 

steroid prescription. Improve 

documentation during hospital admission 

utilising electronic medical record. 

Quality improvement projects to improve 

guideline adherence utilising clinical 

bundle services

3) Marcos 

201744

Treatment with Systemic 

Steroids in Severe Chronic 

Obstructive Pulmonary 

Disease Exacerbations: Use of 

Short Regimens in Routine 

Clinical Practice and Their 

Impact on Hospital Stay

Explore short courses of systemic 

corticosteroids are followed in clinical 

practice

Cohort study 

(Prospective 

observational)

Spain N=158 

patients

Real world practices vary from guidelines 

and impact hospital stay 

Delayed switch to oral treatment 

Doses of corticosteroid use in asthma 

being transferred to COPDa 

Risk of adrenal crisis due to abrupt 

withdrawal of prescribed dose 

Despite the evidence oral steroids are 

not inferior to intravenous steroids usage 

of IVa steroids 

Recommended duration is tripled as to 5 

days in practice

Factors such as social considerations, 

hospital inefficiencies and continued care 

after discharge needs to be further 

researched

4) 

Masoompour 

201658

Adherence to the Global 

Initiative for Chronic 

Obstructive Lung Disease 

guidelines for management of 

COPDa: a hospital-based study

To determine the level of adherence to 

the GOLDa guidelines, we compared our 

inpatient management o COPD to these 

guidelines

Cross sectional 

study

Iran N=96 

patients 

admission

No local standard guidelines for managing 

COPD in Iran

Develop targeted interventions aimed at 

improving the implementation of 

guidelines 

Further research to determine the 

efficacy of this new interventions
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Table 2 (Continued). 

Included 

Studies 

References

Title Aims Methods Country Sample 

Size

Barriers Solutions/Research 

Recommendations

5) Melani 

201649

Maintaining Control of 

Chronic Obstructive Airway 

Disease: Adherence to Inhaled 

Therapy and Risks and Benefits 

of Switching Devices

To evaluate the issues involved in 

maintaining control of COPDa, 

predominantly related to adherence to 

prescribed inhaled medications, and the 

potential benefit and risks of switching 

devices

Critical review Italy Search 

strategy not 

mentioned

Lack of awareness of the consequences of 

poorly controlled disease 

Concerns about drug side effects, or loss 

of efficacy, or development of addiction 

Poor medical-patient communication; 

poor medical-other health caregivers’ 

partnership in patient’s education. Lack of 

continuity of care, no written plan; 

physician’s underestimation of disease 

control; poor supervision, training, or 

follow-up of patients; and poor education 

to inhaler training

Easier-to-use devices and educational 

strategies on proper inhaler use from 

health caregivers can improve inhaler 

technique. 

Switching to a more appropriate patient 

centred inhaled therapy is recommended. 

A comprehensive list including all inhalers 

in the market, edited by scientific 

societies face-to-face practical instruction 

of proper inhaler use at prescription, and 

regular checks at follow-up visits. 

Training other staff other than physicians 

to provide inhaler technique education

6) Menzella 

201219

Clinical audit on diagnostic 

accuracy and management of 

respiratory failure in COPDa

The aim of the study was to evaluate the 

adequacy of diagnosis and management of 

respiratory failure (RF) in COPDa

Quantitative 

(Retrospective 

clinical audit)

Canada N=130 

patients

Accurate diagnosis and categorisation are 

essential in implementing quality 

improvement measures based on clinical 

audits

Clinical pathways for uniform oxygen 

management

7) Migone 

201520

Patients Hospitalised with an 

Acute Exacerbation of 

COPDa: Is There a Need for a 

Discharge Bundle of Care

Identify the proportion of those patients 

admitted with AECOPD who had 

received a number of recommended 

interventions by the time of discharge. A 

secondary aim of the study was to 

examine the association between the 

delivery of recommended interventions 

and care under a respiratory physician 

and a respiratory clinical nurse specialist 

(RCNS)

Quantitative 

(Retrospective 

chart audit)

Ireland N=174 

patients

Lack of knowledge of the benefits of 

some interventions (pulmonary 

rehabilitation particularly for non- 

respiratory physicians) 

Difficulty in implementing 

recommendations from guidelines where 

complex behaviour change is required 

(written self-management plans, may be a 

barrier) 

Perception amongst hospital doctors that 

some interventions are the responsibility 

of general practitioners. This has been 

reported in the literature in relation to 

smoking cessation and vaccination

Electronic reminders & bundles of care. 

Discharge bundle of care reduced 

readmissions for COPD and increased 

adherence to guidelines bundle of care. 

Discharge bundle improved referral for 

smoking cessation assistance from 18.2% 

to 100% and review of inhaler technique 

increased from 59.1% to 91.2% of 

admissions. 

Care bundle impact on pulmonary 

rehabilitation referral rates rose from 

13.6% to 68%. Similar improvements 

were seen in administration of self- 

management plans 

Training of medical staff of the benefits of 

interventions for patients with COPDa is 

also important
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8) Overington 

201412

Implementing clinical 

guidelines for chronic 

obstructive pulmonary disease: 

barriers and solutions

This review explores these critical issues, 

gaining insight from efforts in clinical 

guidelines for other chronic diseases, and 

applying these principles to improving 

uptake of the COPDa guidelines amongst 

clinicians

Literature 

Review

Australia N=5 studies Low awareness 

Clinician knowledge of COPDa 

management is low worldwide 

Time constraints 

Disparity in guideline awareness

Targeted health professional education 

Clinical decision-making algorithms 

Electronic reminders at clinical points 

Continuous quality assurance projects 

Supportive clinical behavior enablers 

Brief summaries of guideline in clinical 

areas 

Direct mailing guidelines to Clinicians 

Education sessions with didactic and 

interactive content 

Electronic health records 

Readily accessible guidelines 

Multifaceted implementation programmes 

(pamphlets, reminders and meetings) 

Point of care checklists (electronic)

9) Pozo- 

RodrÃ-guez 

201254

Clinical audit of COPD 

patients requiring hospital 

admissions in Spain: 

AUDIPOCa study

AUDIPOC is a nationwide clinical audit 

that describes the characteristics, 

interventions and outcomes of patients 

admitted to Spanish hospitals because of 

an acute exacerbation of chronic 

obstructive pulmonary disease 

(AECOPD), assessing the compliance of 

these parameters with current 

international guidelines

Prospective 

cross-sectional 

study

Spain N=5178 

patients (225 

participating 

hospitals in a 

national 

audit)

Variability of care at the hospital level and 

non-compliance with recommendations 

regarding diagnosis or in-hospital 

treatment 

Level of information included in the final 

discharge report did not include 

recommendations related to general 

health practices and lifestyle 

improvements and were provided to only 

50% patients 

Minimal interventions aimed at promoting 

smoking cessation, an active lifestyle 

(including rehabilitation prescription) and/ 

influenzas or pneumococcal vaccination

The association of access to electronic/ 

digital information with the number of 

interim and definite cases suggests that 

the use of information technologies may 

increase the identification of cases and, 

possibly, improve the audit process
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Table 2 (Continued). 

Included 

Studies 

References

Title Aims Methods Country Sample 

Size

Barriers Solutions/Research 

Recommendations

10) Pretto 

201252

Multicenter audit of inpatient 

management of acute 

exacerbations of chronic 

obstructive pulmonary disease: 

comparison with clinical 

guidelines

Document variability and identify gaps 

from guidelines in management practices 

to allow targeted interventions to be 

developed to improve quality of care

Retrospective 

medical record 

audit

Australia N=221 

patients

Non provision of non-invasive ventilation 

(NIV), due to medical decision to not 

escalate treatment, patient responding 

well to medical treatment or patient 

refusal 

Low respiratory specialist referral and 

pulmonary rehabilitation referrals 

Low level of support to implement 

smoking cessation in public hospitals 

Lack of standard communication 

regarding pulmonary function testing 

Low utilisation of ABGa data to utilise 

NIVa 

Lack of previous experience with NIVa 

initiation. Lack of staff education on NIV a 

More than quarter discharged patient 

from rural hospital were readmitted 

within 28 days 

Low concordance to COPDa 

management guidelines

Targeted educational intervention for 

utilisation of NIVa 

Target specific practices in the 

development 

of AECOPDa management policies

11) Roberts 

201322

European hospital adherence 

to GOLDa recommendations 

for chronic obstructive 

pulmonary disease (COPD) 

exacerbation admissions

Understanding how European care of 

chronic obstructive pulmonary disease 

(COPD) admissions vary against guideline 

standards provide an opportunity to 

target appropriate quality improvement 

interventions

Retrospective 

case note audit

Austria, Belgium, 

Croatia, Greece, 

Malta, Poland, 

Republic of Ireland, 

Romania, Spain, 

Switzerland Turkey 

and the United 

Kingdom

N=16018 

patients (384 

hospitals)

Unavailability of spirometry test results 

despite previous admissions 

patients not having an ABG test 

documented also received 

Oxygen. 

Inappropriate antibiotic prescription

Primary and secondary care spirometry 

results access 

Understanding care quality and 

deficiencies provide opportunities for 

targeted interventions that could produce 

significant patient benefits

12) Sandhu 

201350

Variations in the management 

of acute exacerbations of 

chronic obstructive pulmonary 

disease

Evaluate adherence to current guidelines 

across different physician groups and 

patient outcomes were assessed

A retrospective 

chart review

Canada N=293 

patients

Lack of physician awareness of guidelines 

Care gaps between general internists, 

respiratory physicians and hospitals

Risk stratification and appropriate 

optimization of maintenance therapy at 

the time of discharge 

Cross fertilisation of knowledge by 

respiratory physicians to other 

departments
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13) Seys 

201765

An International Study of 

Adherence to Guidelines for 

Patients Hospitalised with a 

COPDa Exacerbation

The aim of this study is to perform an 

importance-performance analysis as an 

approach for prioritisation of 

interventions by linking guideline 

adherence rates to expert consensus on 

the importance for follow /through in 

hospital management of COPDa 

exacerbation

Cluster 

randomised 

controlled trial

Belgium N=378 

patients

Lowest adherence to guidelines can 

mainly be seen for indicators related to 

patient education (such as oxygen 

therapy), nutritional assessment, 

pulmonary rehabilitation and discharge 

management. 

Managerial issues, eg, communication gap 

between management and prescribers 

lack of persuasion from the 

administration, and scientific issues, eg, 

faulty guideline development 

Process or guideline is not-up-to-date, 

relevant or disagreement with the 

guideline 

Guideline is too complicated and 

difference in clinical scenario to the ones 

mentioned in guidelines

Performance analysis to develop quality 

framework for systematic follow up of 

guideline recommendations 

Care pathways can be used as a 

framework for clinical interventions as 

they are based on evidence

14) Seys 

201853

Teamwork and Adherence to 

Recommendations Explain the 

Effect of a Care Pathway on 

Reduced 30-day Readmission 

for Patients with a COPDa 

Exacerbation

This study aimed to increase our 

understanding of processes that underlie 

the effect of care pathway 

implementation on reduced 30-day 

readmission rate.

Cluster 

randomised trial

Belgium 

Italy 

Portugal

N=257 

patients (19 

hospitals)

Staff burn out 

Team climate for innovation

Care pathway implementation was 

significantly associated with better 

guideline adherence and reduced 30-day 

readmission. 

Clinical interventions Priority indicators 

for departments

15) Sha 

201910

Hospitalised exacerbations of 

chronic obstructive pulmonary 

disease: adherence to guideline 

recommendations in an 

Australian teaching hospital

To examine current practice in 

management of COPDa exacerbations at 

an 

Australian teaching hospital and to 

compare with COPD-X Plan 

recommendations

Retrospective 

chart audit

Australia N=134 

patients

Reduced awareness of guidelines 

especially among junior doctors 

Venous blood gas (VBG) being an 

unreliable substitute for arterial blood gas 

(ABG) assessing presence of 

hypercapneic respiratory failure may be 

due to patient refusal, clinician concern 

about patient tolerability and easier 

technique for clinicians 

Time poor clinicians may overlook 

smoking and immunisation history 

NIVa provided unnecessarily to patients 

with adequate oxygenation 

Antibiotics administration despite normal 

white cell count 

Use of corticosteroids without indication 

Underutilisation of pulmonary rehab 

Reduced vaccination recommendations

Electronic alerts and care sets
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Table 2 (Continued). 

Included 

Studies 

References

Title Aims Methods Country Sample 

Size

Barriers Solutions/Research 

Recommendations

16) 

Wijayaratne 

201336

Differences in care between 

general 

medicine and respiratory 

specialists 

in the management of patients 

hospitalised for acute 

exacerbations of chronic 

obstructive pulmonary disease

The aims of this study were to firstly 

examine the differences in AECOPDa 

management of general medicine 

practitioners (GMP) and Respiratory 

specialist (RS) and secondly compare 

their care to national COPD guidelines

A retrospective 

review

Australia N=169 

patients

Inadequate utilisation of NIV despite 

meeting guideline criteria 

Differences in medication prescription 

between general medicine physicians and 

Respiratory specialist 

GMP performed fewer investigations and 

provided less pharmacological 

management while in hospital compared 

to RS 

Lower rates of referral to pulmonary 

rehabilitation s low 

awareness, low support for rehabilitation 

at multiple levels, lack of time and a 

perceived difficult referral process 

GMP did not prescribe short-acting 

beta-agonists (SABAa), long-acting 

anti-cholinergic, combination LABAa/ICSa 

and systemic steroids as frequently as RS 

and instead prescribed short-acting 

anti-cholinergic more frequently.

Further research to understand reasons 

behind poor prescription of NIVa for 

eligible patients

17) Vanhaecht 

201634

Impact of a care pathway for 

COPDa on adherence to 

guidelines and hospital 

readmission: a cluster 

randomized trial

The primary aim of this study was to 

evaluate whether implementation of a 

care pathway (CP) for COPD improves 

the 6 months readmission rate

Pragmatic 

cluster 

randomised 

controlled trial

Belgium, Ireland, 

Italy and Portugal

N=174 

patients (11 

hospitals)

Nonpharmacological management 

observed to be suboptimal particularly 

education required care 

recommendations such as smoking 

cessation, inhaler technique and 

pulmonary rehab

Care pathway implementation 

significantly lowered 30-day readmission 

rate and improved performance on 

process indicators 

Clinical audits and continuous quality 

improvements to target and improve low 

performing indicators
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18) Susanto 

201532

Assessing the use of initial 

oxygen therapy in chronic 

obstructive pulmonary disease 

patients: a retrospective audit 

of pre-hospital and hospital 

emergency management

Assess the use of O2 therapy and FiO2 in 

the emergency management of patients 

with a known diagnosis of COPDa

Retrospective 

audit

Australia N=150 

patients

High-flow oxygen is used for the initial 

treatment of COPD exacerbations when 

only 53% patients were recognised to 

have COPD 

A lack of recognition of COPD high flow 

oxygen initiated in ambulances continued 

in EDa in spite of down titration 

Blood gas measurements were 

performed, but there was a high 

proportion of VBG measurements rather 

than the recommended arterial analysis

Larger, prospective studies would be 

required to confirm the possible harm of 

un-titrated oxygen approach in COPDa 

Patients 

The implementation of current oxygen 

guidelines for use in the pre-hospital 

setting and education of those who are 

involved in treating COPD patients in 

emergency care and other situations may 

reduce the risk of complications in 

COPD patients. 

Developing oxygen administration 

guidelines depending on the initial SpO2 

would be useful as this could potentially 

prevent administration of high– flow 

Oxygen as first line treatment. 

Education of patients regarding their 

diagnosis of COPDa, the importance of 

alerting ambulance and medical personnel 

to the diagnosis and the provision of a 

medical alert bracelet or oxygen alert 

card, especially in those with known 

hypercapnia. The utilisation of a dedicated 

oxygen prescription chart, which has 

been used in some hospitals, may also be 

of some benefit.

19) 

Brownridge 

201747

Retrospective audit of 

antimicrobial prescribing 

practices for acute 

exacerbations of chronic 

obstructive pulmonary 

diseases in a large regional 

hospital

Evaluate the antibiotic prescribing 

practices in acute exacerbations of 

chronic obstructive pulmonary disease 

(AECOPDa) patients, and to compare the 

differences in clinical outcomes (primarily 

mean length of stay and the rate of 

unplanned readmissions) between 

patients who received broad vs narrow- 

spectrum antibiotic

Implementation 

audit

Australia N=130 

patients

Inappropriate use of antimicrobial agents 

representing a modifiable factor 

responsible for driving antimicrobial 

resistance Only Ten per cent of patients 

received guideline concordant 

antimicrobial therapy The single most 

common reason for non-compliance with 

current guidelines was the use of dual 

antibiotic therapy

AECOPD pathway may improve 

antibiotic selection and help to drive 

compliance with guidelines. 

Dedicated and holistic bundles of care for 

AECOPDa have been implemented in the 

United Kingdom and have been 

demonstrated to improve patient 

management. 

Future antimicrobial stewardship 

initiatives should target inappropriate use 

of antibiotics in AECOPDa.

20) Kim 

201930

Adherence to the GOLD 

Guideline in COPDa 

management of South 

Korea: Findings from KOCOSS 

Study 2011–2018

Examine the adherence to the GOLDa 

guidelines, we examined the patterns of 

prescribed medication in COPDa patients 

from 2011 to 2018.

Cohort study Korea N=1818 

patients

The common type of inappropriate 

COPDa treatment is overtreatment, with 

inhaled corticosteroid (ICSa) containing 

regimens Low rate of guideline adherence 

with 61.5% for 2011 and 49.6% for 2017

Standardization of COPD 

pharmacological treatment utilising 

GOLDa guidelines 

Better implementation strategy to 

optimize the use of these guidelines a
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Table 2 (Continued). 

Included 

Studies 

References

Title Aims Methods Country Sample 

Size

Barriers Solutions/Research 

Recommendations

21) Kelly 

201911

Get with the guidelines: 

management of chronic 

obstructive pulmonary disease 

in emergency departments in 

Europe and Australasia is sub- 

optimal

To determine compliance with guideline 

recommendations for patients treated for 

COPD in ED in Europe (EUR) and South 

East Asia/Australasia (SEA) and to 

compare management and outcome

Prospective 

cohort study

Australia 

Europe 

South-east Asia

N=801 

patients

Compliance with guideline recommended 

treatments, in particular administration of 

corticosteroids and NIVa, was sub- 

optimal in both regions 

The proportion of patients with acidosis 

who received treatment with NIVa 

was also lower than expected, despite 

level 1 evidence that it improves 

outcome.1 lack of awareness of the 

evidence, lack of availability of the 

required equipment in ED and lack of 

appropriately trained staff to undertake 

this therapy safely in EDa. 

Patient declining NIV or clinician 

underestimating severity of COPDa 

The evidence suggests there may be a 

disjunct between ward-based pathways 

and EDa pathways for this patient group, a 

gap that should be closed lack of 

awareness of the evidence, the cognitive 

overload associated with EDa 

practice, time constraints in EDa, 

distraction and competing patient 

priorities as several patients, high 

turnover of EDa staff making it difficult to 

ensure that all staff are educated in 

evidence-based recommendations and 

recent change

Individual health services local audit to 

inform individual health services and 

hopefully encourage them to audit their 

own practice and implement quality 

improvement activities with an emphasis 

on the identified gaps 

COPDa proforma or checklist use of 

clinical informatics systems, computer- 

assisted decision support Disease specific 

EDa short stay unit pathways and access 

to appropriate follow-up care (such as 

primary care or specialist clinics, disease 

specific outreach services, encourage 

smoking cessation
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22) Harrison 

201737

Inappropriate inhaled 

corticosteroid prescribing in 

chronic obstructive pulmonary 

disease patients

This study quantified the proportion of 

patients with COPDa on ICSa treatment 

despite a post-bronchodilator FEV1a ≥ 

50%.

Retrospective 

medical audit

Australia N=707 

patients

Significant discordance exists between 

guideline recommendations and inhaler 

prescription over-prescription of ICSa in 

COPDa.

COPD-X and the Pharmaceutical Benefit 

Scheme recommend that the 

introduction of inhaled corticosteroid 

(ICS) and long-acting beta-agonist 

combinations (LABA) should be reserved 

for patients with a post bronchodilator 

FEV1a less than 50% predicted and those 

who experience more than two 

exacerbations in 12 months Encourage 

guideline education and prescribing within 

guidelines

23) Jouleh 

201855

Guideline adherence in 

hospital recruited and 

population based COPDa 

patients

Estimate and compare the guideline 

adherence to COPDa treatment in 

general population-based and hospital- 

recruited COPDa patients, and find 

possible predictors of guideline 

adherence

Prospective 

observational 

cohort study

Norway N= (cohort 

1–90) 

N= (cohort- 

2-245)

Adherence to guidelines were 

significantly lower in cohort treated by 

general physicians in diagnostic, 

pharmacological and non-pharmacological 

management 

Educational institutions not utilising 

COPDa guidelines particularly with 

nurses and physiotherapists

Reliable and regularly updated guidelines 

are therefore, very valuable for clinicians, 

and help them provide the best care for 

their patients at any time. 

Possible establishment of incentives for 

the health care personnel who do adhere 

to the guidelines Accessible guidelines for 

healthcare workers, drug devises that 

facilitates compliance, accessible 

rehabilitation facilities, and vaccination 

programmes to ensure that COPDa 

patients are offered the best care 

available.
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Table 2 (Continued). 

Included 

Studies 

References

Title Aims Methods Country Sample 

Size

Barriers Solutions/Research 

Recommendations

24) Desalu 

201329

Guideline adherence in 

hospital recruited and 

population based COPDa 

patients

To assess physicians’ understanding, 

adherence, and barriers to 

implementation of GOLD guidelines in 

Nigeria

Cross-sectional 

study

Nigeria N=156 

physicians

Lack of familiarity was cited as the most 

common barrier to adherence to the 

guidelines 

Lack of awareness, non-familiarity, 

outcome of expectancy, time constraints, 

and non-agreement with 

recommendation. 

Environmental, and guideline-related 

factors which are beyond the control of 

physicians 

Lack of knowledge of spirometry 

interpretation may also be associated 

with the low utilisation as only one- 

quarter (26.9%) of the respondents could 

correctly make a spirometric diagnosis of 

COPDa 

Health facilities (specialist and medical 

equipment) are inadequate in Nigeria, 

especially in rural areas. Most of the 

tertiary hospitals are located in the urban 

areas, of which only 29.4% have a 

spirometer Political commitment and 

resources are also lacking, and the 

allocation of a budget and human 

resources for the prevention and 

management of COPDa is not a priority 

Low utilisation of pulmonary 

rehabilitation may be attributed to lack of 

human resources including specialists in 

pulmonary rehabilitation, infrastructure, 

and establishment of a well-equipped 

pulmonary rehabilitation unit in most 

hospitals in Nigeria. Poor awareness of its 

impact on the outcome of management, 

non-availability, and affordability of the 

vaccines

Frequent exposure of more senior 

doctors to the recommendations 

of the guidelines from several sources of 

continuing medical 

education (CME) and publications. 

World 

Spirometry Day should be used to 

increase the awareness and use of 

Spirometry 

Continuing medical education (CME) on 

these 

modalities of therapy. 

Physicians should collaborate with 

hospital 

authorities to establish smoking cessation 

teams and pulmonary 

rehabilitation units. 

The pharmaceutical industry can also 

contribute 

by making available cheaper vaccines for 

COPDa patients 

Educational interventions are required to 

achieve optimal care for COPDa patients.
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25) Tang 

201438

Level of adherence to the 

GOLDa strategy document for 

management of patients 

admitted to hospital with an 

acute 

exacerbation of COPDa

Evaluate the level of adherence among 

health professionals 

to GOLDa

Retrospective 

audit

Australia N=240 

patients

Over prescription of antibiotics and 

oxygen therapy 

Poor adherence to steroids and 

antibiotics 

Non-pharmacological management such 

pulmonary rehabilitation and smoking 

cessation 

Factors such as time 

constraints and lack of awareness about 

resources 

may be the reasons for the poor 

adherence. 

Reduction in hospital beds puts pressure 

to provide suboptimal treatment 

Lack of clinical advocacy by senior 

clinicians 

Ambiguity in recommendations from 

GOLDa recommendations

Clinical practice review to improve 

nonpharmacological management 

Improving environmental resources, 

promotion campaigns 

Targeted educational sessions specialised 

to each discipline 

Interactive educational tools, specific cue 

cards in clinical practice and presence of 

hospital clinical champions 

Improved communication between 

hospitals and primary care practitioners 

Clarity and communication by senior 

clinicians to address ambiguity to choose 

of evidence-based practice

26) Ta 201143 Management of chronic 

obstructive pulmonary disease 

in 

Australia after the publication 

of national guidelines

To evaluate COPDa patient adherence to 

treatment recommendations and 

healthcare provider adherence to the 

COPDa-X Plan

Cross-sectional 

study

Australia N=45 

patients

Patient self-reported medication non- 

adherence 

Suboptimal Inhaler technique 

Lack of self-management of exacerbations 

plan or teaching by clinicians 

Long-term steroid and prophylactic 

antibiotic prescription. 

Over-prescription of ICSa and under 

prescription of tiotropium

Appropriating grading of severity of 

COPDa and use of spirometry to 

distinguish COPDa from other 

respiratory conditions like Asthma

27) Fanning 

201448

Adherence to guideline-based 

antibiotic treatment for acute 

exacerbations of chronic 

obstructive pulmonary disease 

in an 

Australian tertiary hospital

This study aimed to (1) define antibiotic 

prescribing practice in patients admitted 

to a tertiary hospital with AECOPDa and 

compare this with current locally and 

nationally 

recognised antibiotic prescribing 

guidelines and (2) correlate variations in 

guideline concordant antibiotic 

prescribing with mean length of stay 

(LOS) and rates of unplanned 

readmission to hospital

Retrospective 

case series

Australia N=84 

patients

Guideline discordant antibiotic therapy 

leading to increased length of stay

Regular clinical audits 

Clinical 

pharmacists should question the 

indication for IVa antibiotics in AECOPD 

in association with educational campaigns 

that raise guideline awareness 

Prescribing restrictions utilising 

technology and policies
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Table 2 (Continued). 

Included 

Studies 

References

Title Aims Methods Country Sample 

Size

Barriers Solutions/Research 

Recommendations

28) Au 201346 Severity of airflow limitation, 

co-morbidities and 

management of chronic 

obstructive pulmonary 

disease patients acutely 

admitted to hospital

To assess the disease spectrum, severity 

of airflow limitation, 

admission pattern, co-morbidities, and 

management of patients 

admitted for acute exacerbations of 

chronic obstructive 

pulmonary disease

Retrospective 

Case series

Hong Kong N=253 

patients

A low prescription rate 

of long-acting bronchodilators 

Low utilisation of NIVa

Management by a designated 

multidisciplinary team is recommended 

COPD patients with hypercapnic 

respiratory failure are at risk of mortality, 

and if feasible, 

should be managed by trained staff in a 

dedicated team

29) Markun 

201733

Acute exacerbated COPDa: 

room for 

improvement in key elements 

of care

Measuring the implementation rates of 

acute and post-acute 

hospital care interventions for AECOPDa

Retrospective 

chart review

Switzerland N=263 

patients

Patient education and self-management 

advice was low to 2% 

Over prescription of antibiotics 

Inhaler technique assessment, 

influenza vaccination/recommendation 

and referral for 

pulmonary rehabilitation

Checklists (also called care bundles) are 

disease 

management aids supporting clinicians to 

implement predefined elements of care in 

individual patients and improve 

important outcomes such as 

rehospitalization rates 

An automatized 

linkage between an electronic in-hospital 

AECOPD care 

bundle and the discharge letter 

generation might efficiently 

contribute to communication and 

comprehensiveness along 

the chain of care
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30) Khialani 

201423

Emergency department 

management of acute 

exacerbations of chronic 

obstructive pulmonary disease 

and factors associated with 

hospitalisation

The aim of this study was to identify 

biomarkers associated with 

hospitalisation in AECOPD patients and 

to determine if the EDa management was 

concordant with local COPDa guidelines

Retrospective 

audit

Australia N= 122 

patients

Spirometry was performed in 17% of 

patients and 28% of patients with 

hypercapnic respiratory failure received 

non-invasive ventilation (NIV). 

Poor understanding of the clinical 

indications for NIVa 

Limited experience and/or lack of staff 

education

Scope for improvement in performing 

spirometry and provision of NIV to 

eligible patients. 

Educational initiatives including checklists 

have been shown to improve adherence 

to guidelines in the provision of NIVa for 

eligible patients. 

Further research required to understand 

why NIVa provision is low in EDa (both in 

Australia and worldwide) and measures 

that need to be undertaken to improve 

this practice. 

An alternative to consider for future 

studies will be to obtain an accurate 

assessment of smoking history, and to use 

this information as a proxy measure of 

spirometry since pack-years of smoking is 

a surrogate measure of the severity of 

COPDa

31) Meng 

201842

The impact of 2011 and 2017 

Global Initiative for 

Chronic Obstructive 

Pulmonary Disease (GOLDa) 

guidelines on allocation and 

pharmacological 

management of patients with 

COPDa in Taiwan: 

Taiwan Obstructive Lung 

Disease (TOLD) study

Evaluate the evolution of distributions 

of patients with COPD according to the 

2011 and 2017 Global Initiative for 

Chronic Obstructive 

Pulmonary Disease (GOLDa) guidelines 

and to assess the concordance between 

the prescribed 

medications and the pharmacological 

management recommended by the two 

distinct classification systems in Taiwan

Retrospective 

audit 

observational 

multicentre

Taiwan N=1053 

patients

Overtreatment 

was unnecessary inhaled corticosteroids 

and the main cause of undertreatment 

was a lack of 

maintenance long-acting bronchodilators

Physicians should make proper 

adjustments 

of the prescriptions according to the 

updated guidelines to ensure the mostly 

appropriate treatment for COPDa 

patients 

Promotion of the guidelines might 

increase the treatment 

appropriateness and improve the patient 

outcomes
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Table 2 (Continued). 

Included 

Studies 

References

Title Aims Methods Country Sample 

Size

Barriers Solutions/Research 

Recommendations

32. Johnson 

201331

Audit of acute exacerbations 

of chronic obstructive 

pulmonary disease at 

Waitemata District Health 

Board, New Zealand

To examine management and outcome of 

patients admitted to Waitemata District 

Health Board (WDHB) with acute 

exacerbations of chronic obstructive 

pulmonary disease (AECOPD) and 

determine performance according to 

evidence-based guidelines

Retrospective 

chart review

Australia N=156 

patients

Poor utilisation of non-invasive ventilation 

(NIV), 

limited use of ABG and spirometry, and 

referral to pulmonary rehabilitation (PR). 

Patients with acute respiratory acidosis 

did not receive 

NIVa 

Spirometry non-utilisation 

Reasons include patient’s acute 

respiratory status or lack of knowledge of 

availability 

Lack of knowledge of availability or focus 

being on acute issues PR poor detection 

of functional 

impairment

Improvements in admission/ 

assessment procedures in particular 

ABGa measurement, use of spirometry 

and NIVa, 

PR referral, systemic corticosteroid/NRTa 

prescription, judicious antibiotic use, and 

documentation of performance status. 

Educational sessions have been held for 

medical staff to raise awareness of the 

findings

33. Considine 

201166

Emergency department 

management of exacerbation 

of chronic 

obstructive pulmonary disease: 

audit of compliance with 

evidence-based guidelines

The aim of this study was to examine 

compliance with high level evidence for 

management of exacerbation of COPD 

during the first 4 h of EDa care

Retrospective 

audit

Australia N=273 

patients

Only 56.6% of patients in 

this study received a systemic steroid 

through either oral 

or intravenous route 

Several patients did not 

receive NIVa despite clearly meeting the 

criteria of acidosis and/or hypercapnia 

Poor uptake of evidence by 

clinicians

Compliance with treatment 

recommendations may be improved if 

guidelines were more specifically targeted 

to the process of emergency care rather 

than 

detailing specific elements of treatment 

Further research is warranted to 

understand better the barriers to 

implementing evidence-based emergency 

care for exacerbation of COPDa and 

inform local guidelines, care processes 

and education 

programmes.
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34. Alsubaei 

201739

COPD care in Saudi Arabia: 

physicians’ awareness and 

knowledge of guidelines and 

barriers to implementation

To assess Saudi physicians’ awareness and 

knowledge about chronic obstructive 

pulmonary disease 

(COPDa) guideline recommendations

Cross-sectional 

study

Saudi Arabia N=44 

physicians

Awareness of and adherence to COPD 

guidelines 

showed that most physicians were not 

aware of (61.4%) and did not adhere to 

(63.6%) any 

of the COPD guidelines in their practice. 

Lack of educational material/support’ 

(72.7% of 

physicians), followed by ‘lack of 

awareness’ 

(70.5%) 

Low levels of confidence in 

implementing the GOLDa 

recommendations in them 

practice

To develop education and other 

interventions such as system support 

aiming to improve 

physicians’ knowledge of COPD to 

enhance self-learning among physicians 

and increase their level of 

confidence to apply COPD guidelines

35 Sonstein 

201445

Improving Adherence for 

Management of Acute 

Exacerbation of Chronic 

Obstructive Pulmonary 

Disease

To assess evidence-based electronic 

order sets improve compliance with 

clinical practice guidelines

Pre and post 

intervention 

study (Cohort 

study)

United States N=420 

patients

Only a one third of the patients 

hospitalized 

with acute exacerbation of chronic 

obstructive pulmonary disease (COPD) 

received ideal care

Health information technology offers a 

unique opportunity to improve 

compliance with evidence-based medicine 

Implementation of clinical practice 

guidelines into the electronic health 

record reduced variation in care and 

corticosteroid use by 50%
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Table 2 (Continued). 

Included 

Studies 

References

Title Aims Methods Country Sample 

Size

Barriers Solutions/Research 

Recommendations

36. Cousins 

201635

Acute oxygen therapy: a 

review of prescribing and 

delivery practices

Identify strategies that 

have shown promise in facilitating changes 

to oxygen prescription and delivery 

practice

Review Australia N=17 

studies

Insufficient training and education for 

medical and nursing staff 

Lack of familiarity with oxygen delivery 

devices 

Lack of understanding of the effects, role 

and dangers 

of oxygen therapy 

Staff time constraints 

Necessity to maintain SpO2 −94% due to 

the “between 

the flags” track and trigger observations 

charts 

Practical issues related to space and place 

for prescribing 

oxygen 

Difficulties with changing long established 

behavior 

Patients transferred from other wards/ 

departments with 

oxygen therapy 

Lack of enthusiasm by senior clinical staff 

Communication difficulties between 

doctors and nurses 

Lack of full-time staff or staff turnover

Introduction of oxygen alert stickers 

Dedicated oxygen order chart 

Clearly delineated section on the drug 

chart or changes 

to the drug chart to include space for the 

transcription of oxygen orders 

Informational posters 

Email notification/dissemination of 

information 

Educational session across various clinical 

specialities and at various key times 

Nurse facilitated reminder system 

Development of hospital guidelines/policy 

to guide 

Practice 

Admission bundle with electronic 

prescribing system 

Message alerts on computer login screens
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37. Cousins 

202021

Management of acute COPD 

exacerbations in Australia: do 

we follow the guidelines

To assess adherence to the Australian 

national guideline (COPD-X) against 

audited practice, and to document the 

outcomes of patients hospitalised with an 

acute exacerbation of chronic obstructive 

pulmonary disease (COPD) at discharge 

and 28 days after

Retrospective 

case audit

Australia N=171 

patients

Spirometry was performed in only 22.7% 

of admissions 

Patients with no change in the sputum 

color (85.7%) or volume (84.9%) were 

also prescribed antibiotics 

Reasons for not using non-invasive 

ventilation (NIV) or invasive ventilation 

included a documented decision not to 

escalate to NIV or invasive ventilation 

(18.2%), “patient responded to medical 

therapy” (45.6%) and in 36.4%, no reason 

was listed 

Referral to pulmonary rehabilitation was 

low in most centers (mean 32.4%) 

Lack of spirometry performed during the 

admission increased the odds of 28-day 

readmission 

COPD-X argues that “even the sickest of 

patients can perform an FEV1a 

manoeuvre” the GOLD guidelines do not 

routinely recommend that sick patients 

perform spirometry. It is also important 

to consider the practicality or capacity of 

emergency department staff to obtain 

acceptable spirometry traces 

NIVa is underutilised. 

Referral to pulmonary rehabilitation 

programs is very low

Clinical Care Bundles

Abbreviations: aCOPD, chronic obstructive pulmonary disease; ACP, advanced care planning; N, number of; UK, United Kingdom; GOLD, Global Initiative Obstructive Lung Disease; IV, intravenous; RF, respiratory failure; RCNS, 
respiratory nurse specialist; AUDIPOC, AECOPD (acute exacerbation of COPD); NIV, non-invasive ventilation; ABG, arterial blood gas; GMP, general medicine practitioners; RS, respiratory specialist; SABA, short-acting beta-agonists; 
LABA, long-acting beta agonist bronchodilators; ICS, inhaled corticosteroids; CP, care pathway; VBG, venous blood gas; FEV1, forced expiratory volume; CME, continuing medical education; LOS, length of stay; PR, pulmonary 
rehabilitation; NRT, nicotine replacement therapy.
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respiratory ward-based COPD clinical pathways and ato-
mistic acute ED clinical pathways generally due to the 
difference in care focus, time constraints, national targets, 
and lack of human and fiscal resources such as beds, 
clinicians, staff, and high patient turnover (environmental 
context and resources).11,15,23,40 Targeted speciality care 
order sets specifically designed for departmental needs and 
care focus such as in the ED is highly recommended for 
implementation.11,15,41

Pharmacological Management
Guidelines suggest accurate pharmacological therapy 
will optimise function, prevent deterioration, prevent 
exacerbations and sustain pulmonary function.8 

Misalignment of prescribing with GOLD recommenda-
tions between respiratory physicians and general physi-
cians was identified as being due to a lack of 
interspeciality communication and guidance amongst 
clinicians. This was one of the major barriers reported 
with COPD pharmacological management (social/pro-
fessional role and identity).36

Corticosteroids Guidelines Non- 
adherence and Potential Solutions
Multiple studies have reported on variability in duration, dos-
ing and inconsistency from guidelines with corticosteroids 
management (behavioural regulation).10,11,18,30,37,38,42,43 

Systemic corticosteroid regimens used in clinical practice are 
administered for much longer periods and at higher doses than 
recommended in guidelines (knowledge).10,11,17,25,31–34 

Steroid doses relevant to an asthma diagnosis and treatment 
are utilised to treat for COPD (knowledge).37 Despite the 
evidence, oral steroids are not inferior to intravenous steroids, 
with dose duration tripled from the recommended 5 days in 
practice (knowledge).44 Use of steroids without indication or 
overtreatment with ICS inhalers have been reported from 
multiple studies leading to longer hospital length of stay and 
mortality.10,30,37,42 Approximately half of the COPD readmis-
sions in an inpatient urban teaching hospital study in the 
United States did not receive steroids during their first 
admission.18 Lack of awareness and knowledge of guidelines 
were reported to be a firm barrier to steroid prescription non- 
adherence (knowledge).9,10,38,42,44 Interactive educational 
tools and clinical champions have appeared to provide an 
increase in pharmacological adherence by increasing aware-
ness of the guidelines.38,45

Bronchodilators and Antibiotics 
Guidelines Non-adherence and Potential 
Solutions
Two studies, one Australian and one from Hong Kong, 
reported differences in prescription of long-acting broncho-
dilators (LABA) between general physicians and respiratory 
physicians despite guideline instructions (Social/professional 
role and identity).36,46 Inappropriate prophylactic antibiotic 
prescription despite normal white cell count is a concern with 
antimicrobial resistance an issue worldwide (Knowledge, 
behavioural regulation).10,22,33,38,43,47 Dual antibiotic ther-
apy choice discordant from current guidelines was observed 
in 90% of patients in another Australian study.48 Discordant 
duration of antibiotic therapy and failure to switch to oral 
antibiotics have been linked with an increased length of 
hospital stay (Knowledge).48 The availability of a wide 
range of inhaler devices, coupled with a lack of patient 
education and checking of inhaler technique was noted as a 
major barrier potentially contributing to COPD exacerbations 
(Knowledge and skills).15,49 Lack of knowledge of updated 
guidelines and memory, attention or decision processes 
merged with environmental barriers such as low staffing, 
and time constraints contributed hugely to inaccurate phar-
macological management. Dedicated AECOPD pathways 
may improve antibiotic or other drug selection and help to 
uplift pharmacological concordance with guidelines.47 Easier 
to use devices and educational strategies on proper inhaler use 
from health caregivers can reduce readmissions.42

Barriers and Potential Solutions for 
Increasing Pharmacological Guidelines 
Adherence
Respiratory specialists and nurses adhered to pharmacologi-
cal guidelines more accurately over internists (Social/profes-
sional role and identity).36,50 Cross fertilization of 
knowledge across departments and interdisciplinary clini-
cians assists with consistently delivering pharmacological 
management to provide evidence-based care in the most 
efficient manner.36 The development and validation of appro-
priate educational tools for inhaler techniques is necessary to 
assist clinicians and other health-care professionals who are 
involved in selecting inhalation devices.14,38 Given the wide 
range of inhaler devices available, inhaler prescription, tech-
nique and adherence are not checked or educated on well by 
interdisciplinary staff (Behavioural regulation).32,34,36,38,42 

Dedicated and holistic bundles of care for AECOPD have 
been implemented in the United Kingdom and have been 
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demonstrated to improve patient management.24 Training, 
modeling and enablement utilising education and other inter-
ventions to enhance self-learning among physicians was 
recommended and included strategies such as informational 
posters, and hospital guidelines with updated evidence. 
Educating clinicians regarding the indications and contra-
indication for corticosteroids and antibiotics including 
encouragement to prescribe according to the guidelines or 
standardizing prescriptions utilising electronic formats is a 
potential solution recommended by multiple studies.10,12,41 

Ambiguity, disagreement or when individual clinicians see 
the guideline as an interference in her/his freedom of clinical 
judgement is reported as a barrier (Social/professional role 
and identity).38 Motivation with education, incentivisation 
post guideline adherence audits and environmental enable-
ment utilising point of care resources may mitigate this 
phenomenon.25 Change champions and senior leadership to 
discuss and influence total staff behaviour is reported to have 
assisted with this barrier in some implementation studies.51

Non-Pharmacological Management
Non-pharmacological management includes pulmonary 
rehabilitation, smoking cessation, immunisations, self- 
management plans, COPD action plans, palliative care, 
and mental health assessment. GOLD and COPD-X guide-
lines recommend all patients with COPD after an acute 
exacerbation should have a referral for pulmonary rehabi-
litation within 2–3 weeks.8 Major barriers were identified 
that included suboptimal understanding of COPD non- 
pharmacological recommendations, lack of perceived 
treatment benefit, along with ambiguity on self-efficacy 
and time constraints (knowledge, environmental and con-
text resources).19,27,33,36

Pulmonary Rehabilitation Barriers and 
Potential Solutions
In studies surrounding guidelines adherence evidence shows 
very low pulmonary rehabilitation referrals after a COPD 
exacerbation (Behavioural regulation).10,11,20,31,33,42 

Referral rates to pulmonary rehabilitation have reportedly 
increased from 13.6% to 68% with implementation of a 
COPD care bundle reported from a pre- and post-intervention 
study conducted in one Ireland inpatient unit.20 Lack of 
knowledge of benefits, updated knowledge (in reference to 
publishing years), knowledge of existing community 
resources, and lack of patient education regarding attendance 
of these programs were identified as major barriers 

(Knowledge). These knowledge deficits are identified as 
particular barriers for non-respiratory physicians 
(Knowledge).20,38,52 Some other barriers include lower sup-
port for rehabilitation at multiple levels such as time con-
straints, difficult referral process, lack of staffing resources, 
infrastructure, and lack of clarity on who provides the referral 
(Environmental and Context resources, Social/professional 
role identity).25,36 Well-structured screening protocols or 
program-based multimodality COPD care services are highly 
recommended for development to address identified 
barriers.12 Political commitment, sustained funding, and 
establishment of a pulmonary rehabilitation unit were found 
to be of the utmost importance for Nigerian and possibly 
other developing COPD populations.2,29 Recommendations 
of referral to rehabilitation professionals included making 
lengthier commitments to rehabilitation, facilitating more 
activity by motivating and encouraging patients with 
COPD, and reducing their fears and reinforcing the benefits 
of lifelong activity.20,52

Smoking Cessation, Inhaler Technique, 
Immunisation and Vaccination Guidelines 
Non-adherence and Potential Solutions
Smoking cessation and immunisation are highly recom-
mended and significant in preventing COPD exacerbation 
and preserving lung function. A general staff perception 
acting as a barrier concluded these to be the responsibility 
of the primary care physician, hence a lack of addressing 
this problem during an acute admission is reported in two 
studies (Social/professional role and identity).20,52 Lack of 
prevention of future exacerbations with particular attention 
to smoking cessation, immunisation, knowledge of current 
therapy including inhaler technique and self-management 
is reportedly low (Knowledge).29,33,34,52 Minimal support 
is provided to implement smoking cessation in public 
hospitals with human resources, staffing, smoking cessa-
tion teams/champions, telephone support, and a lack of 
role clarity in terms of initiating the cessation education 
(Environmental and Context resources, Social/ profes-
sional role identity).10,29,34,52 In Ireland implementation 
of a care bundle and care pathway improved referral for 
smoking cessation assistance from 18.2% to 100% and 
significantly lowered the 30-day readmission rates.20,34,53 

Care bundle implementation strategies may be adopted by 
national and international health systems to improve 
smoking cessation. Multifaceted implementation programs 
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including patient pamphlets, brochures, electronic learning 
modules, and electronic reminders at point of clinical 
practice have proven successful.12 Vaccination provision 
records are lower in summer months compared with winter 
admissions and unvaccinated patients were not vaccinated 
in the acute setting.18 Time- and resource-poor clinicians 
often overlook vaccination as a primary care physician 
responsibility and trust this will be completed in the com-
munity setting (Social/professional role and identity, 
Environmental and Context resources).10,20,33,54,55 

Affordability of vaccines in developing countries was 
identified as a barrier (Environmental and Context 
resources).29

Enablers identified were that physicians should colla-
borate with hospital authorities to establish smoking cessa-
tion teams, vaccination change champions and pulmonary 
rehabilitation units.56 Difficulty remembering the most up 
to date guidelines or recalling all delivery devices and 
management modality from COPD guidelines (Memory 
attention and decision-making process) was problematic 
and presented as a barrier.12,41,57 Environmental restructur-
ing, enablement, and education initiated with Point of Care 
checklists in respiratory wards have improved guideline 
adherence.12,24,41 Health professional education, decision- 
making algorithms (including electronic systems), remin-
ders at the time of consultation, and continuous quality 
assurance programs with admission/ discharge bundles 
using electronic prescribing systems are recommended 
strategies to add consistency and reduce error or non- 
conformance.12,18,24,58

Anxiety/ Depression Screening and 
Palliative Care Guidelines Non-adherence 
and Potential Solutions
Barriers in screening and pharmacological treatment for 
clinically confirmed depression were documented as not 
being part of routine care, albeit this was not measured 
by many studies that reported on non-adherence of 
COPD clinical guidelines (Behavioral regulation).41 

The prevalence of clinical depression in patients with 
COPD varies from 18% to 80%, yet this aspect is not 
screened regularly with AECOPD.59 Palliative care and 
care planning in advanced COPD remain discordant 
largely due to difficulty in prognosis of the disease 
due to variable disease trajectories (Behavioral regula-
tion, Social/professional role and identity).60 Care is 
reported to be fragmented, episodic and reactive and 

the role of carers were poorly recognised in end stage 
COPD (Knowledge and Behavioral regulation).61,62 

Respiratory doctors initiating palliative care conversa-
tions, and with subsequent referral to palliative care 
clinicians and integrating multidisciplinary services 
could address fragmented care, however more work is 
required in this space (Social/professional role and 
identity).62 Clinicians lacking time, fearful of taking 
away patient hope, lack of palliative specialist availabil-
ity, insufficient communication and collaboration, poor 
access and lack of service availability are major barriers 
to COPD adherence (Environmental and context 
resources).60,62–65 COPD action plans reduce hospitali-
sations and are recommended as part of COPD self- 
management plans.8 Patients often receive minimal to 
no education on acute discharge from inpatient units. 
More work is required in this space (Knowledge and 
Behavioural regulation).66 Recommendations that 
require patient education and team collaboration are 
the ones particularly discordant with current guidelines 
(Knowledge).33,34,49 Lack of mental health assessments 
and palliative care significant and clinically appropriate 
awareness strategies aligned with poorly controlled 
COPD patient outcomes presented as major barriers 
(Social/professional role and identity, Behavioral 
regulation).

Potential Solutions to Improve Guidelines 
Adherence with Non-Pharmacological 
Management
Targeted health professional education, electronic checklists, 
user friendly and easy access resources, improvised commu-
nication between primary care physicians, educational cam-
paigns, hospital staff audit and educational sessions presented 
in many studies were specifically related to improving con-
cordance in health-care settings.11,12,23,32–34,38,47–49,52,54,58,66 

Care bundles have resulted in reduced readmissions for 
COPD and increased adherence to guidelines by improving 
referrals for inhaler technique (59.1% to 91.2%) and smoking 
cessation (13.6% to 68%).20 Referral rates to pulmonary reha-
bilitation rose higher and similar improvements were 
seen in the administration of self-management plans.20 

Communication between Guideline Committees and 
Clinicians should be improved and variability in resources 
and organisation of hospitals, patient characteristics, process 
of care, and outcomes needs to be addressed.54
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Discussion
Multidimensional barriers have evidently contributed to 
global COPD guideline non-concordance. Research 
repetitively reports a lack of awareness, knowledge and 
skills being the significant challenges demonstrating 
guidelines are not well disseminated or implemented in 
clinical practice. Major barriers are reported as a lack of 
awareness, lack of considering the complexity of the 
guideline, high turnover of patients and the involvement 
of inter disciplines. Mitigating strategies include provid-
ing guideline resources at point of care electronically. 
Diagnostic and pharmacological management are mostly 
well adhered to compared to non-pharmacological man-
agement (self-management education, COPD action 
plans, smoking cessation, pulmonary rehabilitation, pal-
liative care, inhaler adherence and technique, home oxy-
gen, immunisation). Non-pharmacological management 
seeks to provide better implementation strategies to 
enhance guideline concordance. Strategic implementa-
tion for interdisciplinary communication and cross ferti-
lisation of knowledge is recommended by researchers 
for decades and yet globally literature is still reporting 
non-adherence. This review provides the inclusion of 
multifaceted implementation strategies for targeted 
implementation of COPD guidelines for national and 
international clinical settings compiled from research 
evidence and utilising the TDF implementation frame-
work. Motivation using environmental restructuring, 
increasing education, and disseminating guidelines in 
the working area or utilising suitable implementation 
strategies is highly associated with improving guideline 
adherence rates.

This study collated all barriers and probable solutions, 
and recommends multiple strategies that may be adopted 
by stakeholders with suitability to local or national needs 
(see Table 3). A significant recommendation from this 
study arising from frequency scores and the implementa-
tion framework is to install the proforma ideally in an 
electronic format in acute care settings from hospital 
(triage to discharge) to primary care. Concurrent studies 
and reviews have similar findings and recommend electro-
nic or pre-formatted order sets to improve guideline adher-
ence in Australia.10–12,18,20,33,47,54 This implementation 
strategy appears to be capable of addressing almost all 
barriers (see Table 3). The electronic proforma will pro-
vide easy access, increase knowledge and awareness, pro-
vide role clarity, time efficiency, and provide all resources 

in one place with self-learning resources. Other advantages 
include consistent pharmacological and non-pharmacolo-
gical standardisation of management, provision of patient 
information or self-management resources, electronic 
referrals, data for future research, practicability, interdisci-
plinary acceptability, easier access to community services, 
automation of processes, discharge planning with primary 
care, and clinical behavior regulation. Future potential of 
such digital proforma with access to primary care records 
with read and write access will alleviate communication 
issues between primary care and speciality clinicians. 
Potential digital proforma can target fragmented care ele-
ments to initiate a new implementation strategy, with the 
capacity to liaise with a community pharmacist, nurses and 
other interdisciplinary staff from the hospital to reduce or 
avoid long hospital stays. Educating and self-learning 
opportunity is available with this strategy of implementa-
tion in the case of an interdisciplinary clinician requiring 
education resources to be provided to patients or staff. Pro- 
forma aided COPD management in concordance to guide-
lines significantly improved the standards of care in COPD 
patients especially among junior doctors.57 ED short stay 
unit pathways and access to community follow-up care 
with primary care or specialist clinics, and disease-specific 
outreach services is recommended.17 Guidelines specifi-
cally targeted to the process of emergency care may be 
more meaningful to ED clinicians, however further 
research is warranted to understand best implementation 
strategies for the Emergency department.11,67

Strengths and Limitations
This mixed method systematic review explored both 
qualitative and quantitative studies to deeply compre-
hend barriers to interdisciplinary staff guideline adher-
ence. The Theoretical Domains Framework (TDF) 
utilisation facilitates understanding of existing barriers 
and probable clinical behaviour change solutions to 
improve concordance. Interdisciplinary perspectives to 
improve collaboration and concordance may lead to 
multifaceted implementation strategies. Due to the 
wide gap and the different focus of studies only 
three domains were identified from the TDF. Paucity 
of existing good quality data and reporting may con-
fine our ability to report true barriers of concordance.

Conclusion
Barriers and potential solutions were identified for most 
clinical recommendations from the guidelines. The 
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utilisation of the TDF implementation framework suggests 
electronic order sets/ proforma with guideline resources at 
point of care and easily accessible digital community 
referrals. This enables targeted recommendations to both 
pharmacological and non-pharmacological management 
that reverberates solutions to improve concordance. 
Various other implementation strategies are also recom-
mended in this study for developing countries where digi-
talising is not an immediate option. Care bundles and 
clinical champions have proven to be effective in Europe 
and Australia. Stakeholders will have the opportunity to 
compare, analyse and conduct feasibility studies of differ-
ent approaches recommended in this study that may be 
suitable for their settings.

Abbreviations
COPD, chronic obstructive pulmonary disease; TDF, the-
oretical domains framework; E-ICP, electronic integrated 
COPD proforma; HRQoL, health-related quality of life; 
JBI, Joanna Briggs Institute; GOLD, Global Initiative for 
Obstructive Lung Disease; COPD-X plan, chronic obstruc-
tive pulmonary disease-X plan; ABG, arterial blood gas; 
NIV, non-invasive ventilation; ED, emergency department; 
LABA, long-acting bronchodilators; AECOPD, acute 
exacerbation of chronic obstructive pulmonary disease.

Patient and Public Involvement
No patients from the included studies were involved in this 
review.

Table 3 Summary Table on Electronic Proforma’s Ability to Address the Identified Barriers

Summary of Barriers E-ICP Capability to Address the Barriers

Lack of knowledge or 
awareness

● E-ICPa will provide COPDa guidelines for interdisciplinary staff at point of care 
● Self-learning resources

Lack of skills ● Integrating latest videos from lung foundation Australia to educate staff on inhaler techniques 
● Provision of digital learning resources 

● Despite previous qualification and lack of respiratory experience interdisciplinary staff will have access to clinical 

guidelines and e-learning resources

Professional role identity ● Electronic one touch, direct referrals that reaches primary care /inpatient/outpatient facilities from EDa

Ambiguity in management of 

guidelines

● Evidence based and speciality based advice can be integrated for reassurance

Poor pharmacological 

prescription

● Consistent pharmacological prescription with guideline could be utilised through electronic proforma

Time constraints ● Easier outpatient referrals through electronic referrals 

● Convenience and easy access encourage interdisciplinary staff

Interdisciplinary 

communication

● Direct and faster inter departmental referrals

Smoking cessation ● Smoking cessation patient resources (pamphlet, websites)

Pulmonary rehabilitation ● Direct referrals or patient resources to book online

Environmental barriers ● Changing to easier electronic referrals will require lesser staffing resources 
● Time efficient and user-friendly 

● Addresses difficulty recalling every guideline 

● Convenience of implementation using I-EMRa

Fragmented care ● Most of the care fragmentation occurs during discharge from hospitals to primary care. Direct referrals from 

hospitals to primary care community units (pulmonary rehabilitation) will allow clinicians to monitor where the 
care falls and target this area for future evaluation and implementation to improve concordance

Abbreviations: aE-ICP, electronic integrated care proforma; COPD, chronic obstructive pulmonary disease; ED, emergency department,; I-EMR, integrated electronic 
medical records.
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Ethics and Dissemination
Ethics approval is not required for this study as all data 
were obtained from publicly available studies. Knowledge 
and interpretations from this review will provide recom-
mendations towards prominent implementation strategies 
to increase COPD guideline concordance. The results of 
this study will be presented before industry stakeholders, 
interdisciplinary clinicians, and appropriate future confer-
ences to develop and assist with implementation 
initiatives.
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