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Abstract: COPD is a leading cause of morbidity and mortality across the world and is respon-

sible for a disproportionate use of health care resources. It is a progressive condition that is 

largely caused by smoking. Identification of early stage COPD provides an opportunity for 

interventions, such as smoking cessation, which prevent its progression. Once diagnosed, ongo-

ing support services potentially provide an opportunity to assist the patient in managing their 

condition and working more closely with the rest of the primary care team. While there are a 

number of robust studies which have demonstrated the role which pharmacists could undertake 

to identify and prevent disease progression, adoption of such services is currently limited. As a 

service that would seem to be appropriate for adoption in all societies where smoking is prevalent, 

we have performed a review of reported approaches that have been used when setting up and 

evaluating such services, and therefore aim to inform researchers and policy makers in other 

countries on how best to proceed. Implementation science has been used to further contextualize 

the findings of the review in terms of components that are likely to enhance the likelihood of 

implementation. With reference to screening services, we have made clear recommendations 

as to the identification of patients, structure and smoking cessation elements of the program. 

Further work needs to be undertaken by policy makers to determine the approaches that can 

be used to motivate pharmacists to provide this service. In terms of ongoing support services, 

there is some evidence to suggest that these would be effective and cost-effective to the health 

service in which they are implemented. However, the capability, opportunity and motivation 

of pharmacists to provide these, more complex, services need to be the focus for researchers 

before implementation by policy makers.
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Introduction
In 2012, COPD was the fourth largest cause of mortality in the world,1 resulting in 

3.1 million deaths. This figure is due to rise as a result of the increasing age in the popu-

lation and prevalence of smoking particularly in low- and middle-income countries.2 

There is a significant inter-country variation in the prevalence of COPD with estima-

tion ranging from 5% to 20%3,4 with an overall average of 7.6%.2 There is also a stark 

variation in the outcomes associated with COPD particularly death rates (4.4/100,000 

in Japan versus 130.5/100,000 in People’s Republic of China) and disability-adjusted 

life years (120 in Japan versus 667 in India).5

Usually occurring during midlife, COPD is characterized by reduced lung func-

tion, that is slowly progressive and not fully reversible.6 The element of reversibility 

is the main feature that distinguishes COPD from asthma.5,7 Both the World Health 
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 Organization and the Global Initiative for Chronic Obstruc-

tive Lung Disease (GOLD) state that COPD is both prevent-

able and treatable.1,6 Major causes of the condition include 

tobacco smoke, occupation dust, vapors and fumes and 

outside air pollutants.6 Risk factors include genetic predis-

position, increasing age and infection. Repeated insult from 

foreign and toxic bodies causes long-term irreversible dam-

age to the structure of the lungs, which becomes progressively 

worse as exposure continues. Therefore, the main treatment 

for COPD is the removal of the cause.

If left untreated, COPD symptoms will gradually worsen 

leading to further complications and eventually death. It has 

been hypothesized that systemic complications can also arise 

from COPD as a result of an “overspill” of inflammatory 

mediators from the lungs into the systemic circulation.8 This 

can give rise to additional comorbidities, such as cardiovascular 

disease, diabetes and chronic infections.9–11 Other comorbidi-

ties associated with COPD include depression12 and muscle 

wasting.9 As a result of both COPD and its complications, the 

economic burden of the disease to health care systems and 

society is significant. It is difficult to assess the cost of COPD, 

however, as the disease worsens these costs increase dramati-

cally.5,13,14 This increase in costs incurred can be traced to the 

increased risk of infection due to reduced ability to deal with 

external pathogens, causing an increased demand for antibi-

otics and reduced lung function, which results in increased 

contact and cost to the health service. Another key aspect of 

COPD is patients’ ability to manage their own condition and 

take their medicines as prescribed. If patients are not able to 

do this, then this will also result in further contact with health 

services as their condition deteriorates. All of these results in 

a greater number of general practitioner (GP) appointments, 

greater number of prescribed medicines, increased hospitaliza-

tions and decreased quality of life and productivity.

Until recently, pharmacists’ main role in patients with 

COPD centered on prescription supply and counseling on 

medicines, including inhaler technique. However, with the 

recent development of more patient facing, clinical and public 

health roles for pharmacists’ new approaches to care being 

investigated largely center on identifying people who are cur-

rently undiagnosed15–17 or providing support and education to 

those with established COPD.18,19 The aim of this study is to 

describe these approaches and determine what researchers and 

policy makers can learn to inform future intervention design.

Identifying people with undiagnosed 
COPD
The role of the pharmacist in identifying people at risk of, or 

with undiagnosed, long-term conditions, such as diabetes,20–23 

cardiovascular disease,24–28 depression29 and coeliac disease,30 

has long been established. In patient surveys of using com-

munity pharmacies to screen patients for various conditions, 

participants rated services positively and were happy to be 

screened in the pharmacy environment.31,32 However, con-

cerns relating to confidentiality and privacy have been raised. 

With 90% of community pharmacies in the UK now having 

a consultation room,33 this is a problem that should now have 

been overcome. As a result of this work, it has also been 

suggested that researchers need to do more to understand 

the extent to which patients listen to the pharmacist’s advice 

and document the resultant actions taken.32

With reference to COPD, Castillo et al used 13 community 

pharmacies in Spain to identify people with the condition 

who were undiagnosed.16 Pharmacists were provided with 

additional training and targeted people visiting the pharmacy 

who were over the age of 40 years. They then asked direct 

questions relating to history of smoking and symptoms indica-

tive of COPD. Depending on the response, the person was then 

offered the screening service. This involved the administra-

tion of the GOLD questionnaire34 followed by spirometry if 

they answered “yes” to more than 3 questions. Pharmacists 

were then directed to refer patients with an forced expiratory 

volume in 1 second (FEV
1
)/forced vital capacity (FVC) ratio 

<0.7 to the hospital for further tests. In total, 74% (188) of 

targeted patients agreed to participate, of which 100 (55.2%) 

needed spirometry as a result of their questionnaire answers. 

Of these 100, 21 (21%) were referred to the hospital as their 

FEV
1
/FVC ratio was <0.7. At hospital referral, all of the find-

ings were confirmed; however, no information relating to the 

confirmation of diagnosis was provided to the research team.

With demonstrable success in identifying patients with 

undiagnosed COPD in a small number of pharmacies, 

Castillo et al then widened this approach to a larger popula-

tion.15 The only changes made to the study design were to 

increase the number of pharmacies to 100, refer patients to 

the primary care physician rather than the hospital and the 

research team attempted to follow the patient to establish the 

end diagnosis after the screening process had been completed. 

This follow-up study established the same trend in results in 

terms of acceptance of screening process, number of people 

at high risk from the questionnaire and number identified as 

needing referral from the spirometry. Although the research 

team attempted to determine the eventual diagnosis for all 

referred patients, this was deemed unsuccessful as it relied 

on physicians completing a questionnaire and returning it to 

the pharmacy, which did not happen.

In both of these studies, pharmacists have been trained 

in the use of spirometry in order to provide a more robust 
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assessment of lung function before referral to either a hos-

pital or a primary care physician. The use of spirometry by 

pharmacists has recently been the subject of a review by 

Cawley and Warning who established from eight studies that 

pharmacists, with additional training, demonstrated accept-

able repeatability of the use of spirometers in a variety of 

different settings and intervention styles.35

A final study to assess the ability of pharmacists to iden-

tify patients with undiagnosed COPD was recently published 

by the coauthors of this study. Wright et al used broadly the 

same approach as Castillo et al instead of using a different 

validated screening tool36 alongside spirometry, regardless 

of the results from the questionnaire.17 This study also used a 

more indirect approach of identifying people for the screen-

ing program. People were identified in the community either 

because they were a smoker or they were a known regular 

purchaser of cough medicines. In total, 238 patients were 

screened, of which 135 (56.7%) were identified as at high 

risk from either the questionnaire or spirometry results. Of 

this, 88 were current smokers, of which 46 (52.3%) accepted 

a smoking cessation service provided by the pharmacy or an 

external organization, for example, medical practice. In addi-

tion to this, 23 patients either engaged in a smoking cessation 

service in the pharmacy or were referred to another organiza-

tion despite not being identified as being at high risk of the 

COPD. A cost-effectiveness analysis was also performed and 

identified that for every patient screened this would result in 

a saving of ~£400 to the health service.

An integral part of all of these screening programs has 

been the ability for pharmacists to provide smoking cessation 

to those people identified with potential COPD. In the case of 

Wright et al, even patients not at risk of the condition accepted 

the offer of this additional service, thereby reducing their 

potential future risk of developing COPD. In a systematic 

review and meta-analysis published by Brown et al examin-

ing the evidence for community pharmacist public health 

interventions, smoking cessation services were identified as 

both effective and cost-effective when compared with usual 

care.37 With the link between smoking and the development 

and progression of COPD clearly established,6 this provides 

evidence that the community pharmacist may have a role 

in preventing, detecting and halting the progression of the 

disease with the provision of additional public health services 

in addition to a screening program.

Supporting people with established 
COPD
Much of the research in this field has combined asthma 

and COPD. A 2014 systematic review and meta-analysis by 

Zhong et al identified 14 studies that examined a pharmacist 

intervention in asthma and COPD.19 These focused on man-

agement of drug therapy, education (inhaler technique and 

condition management) and smoking cessation. In most of the 

interventions, the pharmacist met with the patient more than 

once during the study period. The evidence producing these 

results came from well-conducted randomized controlled 

trials (RCTs) with a duration of 6–12 months, largely in 

outpatient settings.38–42 The review highlighted that a phar-

macist intervention does not alter clinical outcomes, such as 

FEV
1
 or emergency department visits. However, it did find 

improvements in quality of life, reductions in routine hospital 

visits and an increase in medication adherence.

This review also examined papers where the pharmacist 

had formed part of a collaborative team, usually formed of 

physicians and nurses.19 These interventions were less con-

clusive about their contribution to the improvement in quality 

of life.43,44 In these studies, the role of the pharmacist was 

generally confined to providing education on various aspects 

of medicines, for example, pharmacology or identification 

of drug-related problems.

More recently, a further review has also been published 

in this field: this time specifically focusing on the role of the 

community pharmacist.18 Again, the interventions identified 

focused on key areas of asthma and COPD management and 

support including45–52

1. assessment of current symptoms;

2. assessment and rectification of inhaler technique;

3. identification of medication-related problems;

4. medication adherence;

5. provision of written and oral education materials;

6. smoking cessation.

These studies used a variety of study designs with 

majority focusing on education for inhaler technique and 

adherence. Most studies used either cross-sectional design 

to estimate the problems in asthma and COPD patients and 

then provide advice with no follow-up or only provided one 

opportunity for a further discussion. This further opportunity 

for discussion appeared to center more on the testing of the 

effectiveness of the intervention rather than follow-up of the 

patient. Andreevska et al, Tommelein et al and Wright et al 

focused solely on COPD and used a more sustained interven-

tion with repeated patient discussions over a series of months. 

A summary of the interventions from both systematic reviews 

that focus solely on COPD is shown in Table 1 together with 

the intervention characteristics and main outcomes.

Tommelein et al demonstrated a significant increase in 

medication adherence and inhalation rate and a reduction 
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in hospital admissions when compared with usual care, 

however, produced no evidence for the effect on symptom 

management.47 Wright et al demonstrated an improve-

ment in adherence and health-related quality of life.45 Both 

Tommelein et al and Wright et al also demonstrated their 

intervention would be cost-effective to the health system in 

which it was tested.45,53 Similar to the previous study that 

focused solely on RCTs, the outcomes of this wider review 

indicate that pharmacists can contribute to improving quality 

of life, medication adherence (and technique) and reducing 

medicines wastage, routine hospital visits and routine GP 

appointments and were, therefore, cost-effective.

Intervention design and 
implementation
In all of the screening studies highlighted, pharmacists 

received extra training to provide the service. This appears 

central to them having the ability to interpret the results 

and provide lifestyle advice as part of the intervention. In 

the identification of suitable patients or customers for this 

screening service, it is important to have a clear set of criteria. 

None of the studies highlighted used a population approach 

to screening instead preferring a more targeted approach by 

using age, smoking history or the purchase of cough medi-

cines as a proxy for the condition. There is an opportunity 

for researchers to investigate the number of potential COPD 

sufferers missed using this targeted approach to determine 

whether this is an effective method of recruitment.

In the design of the service, it appears appropriate to have a 

combination of screening questionnaires, for example, COPD 

assessment test or GOLD, and spirometry in order to identify 

those with undiagnosed COPD. The most appropriate service 

design is likely to resemble that used by Castillo et al as this 

will also avoid unnecessary spirometry testing on those not 

identified as high risk from a validated screening questionnaire. 

Using this two-stage process will avoid unnecessary referrals 

to primary care based on just one measure of lung function.

As part of any service, it is clear that smoking cessation 

should form a central component. Due to the relationship 

between smoking and the development of COPD, it is poten-

tially inappropriate to deliver a screening service without hav-

ing the expertise to deliver (or refer to) a smoking cessation 

service. This has multiple benefits from reducing the risk of 

developing the condition to slowing the progression of the 

disease in those in whom it is already established.

Finally, at present, there is inconsistency in the referral 

pathway for patients diagnosed as potentially having COPD. 

These referral pathways should be explicit and integrated 

into the rest of the primary care team. In the UK, at present, 

screening services usually rely on patients referring them-

selves to see their GP. Ideally, the pharmacist should be the 

person who refers the patient along with the outcome of the 

screening process. This will, therefore, establish a direct care 

pathway for those with a potential diagnosis. This direct care 

pathway would also assist evaluators in establishing the actual 

diagnosis rate in those patients referred and would provide 

greater weight to the evidence for pharmacist involvement 

in the identification of these patients.

It is important to contextualize these findings in the 

literature on implementation science as this will aid the 

successful realization of a new approach to services. Imple-

mentation science provides researchers and policy makers 

with a framework for enhancing the design of interventions 

to ensure maximal uptake in a given setting. One such frame-

work is the COM-B. This describes implementation in terms 

of a practitioners’ capability, opportunity and motivation to 

act and that all three need to be in place for success.54 For 

screening services, the evidence clearly shows that pharma-

cists have the capability (once training has been provided) 

and the opportunity (the number of patients willing to be 

tested and the methods of identification work well). In terms 

of motivation, it is not clear from the evidence presented 

what degree of motivation pharmacists have for screening 

patients. Methods of establishing this may include payment 

per identified patient and ensuring pharmacists are made 

aware of confirmed cases as a result of their efforts, thereby 

providing a positive feedback loop.

In terms of ongoing support services, the evidence in the 

context of the COM-B is less clear as this is likely to be a 

more complex intervention to perform. Key characteristics 

of the service will likely include multiple consultations over 

an extended period of time, a focus on education, adherence 

and inhaler technique and incorporation of greater interprofes-

sional working with the primary care team to enable quicker 

access to “rescue” medication. However, in terms of the phar-

macists’ capability, opportunity and motivation to perform 

this service, further work is required to establish facilitators 

and barriers to allow successful implementation in the future.

Conclusion
This review has shown that community pharmacists can 

identify people with undiagnosed COPD and provide sup-

port to their ongoing care and this can be cost-effective to 

the health service. For researchers and clinicians who are 

designing, implementing and evaluating these services in 

practice, there are some key messages that have emerged. 

Screening services have been described in terms of the central 

components to aid implementation for policy makers, and 
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the target for further research has been described to inform 

the design and testing of ongoing support services.
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