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Purpose: Despite international guidelines’ recommendations, spirometry is underutilized in 
the diagnosis and management of asthma and COPD. Spirometry may be an opportunity for 
trained pharmacists to meet the needs of patients with suspected or diagnosed lung condi-
tions. The aim of this scoping review is to describe the literature including pharmacist 
provided spirometry services, specifically to identify: 1) the models of pharmacist provided 
spirometry services, and additional services commonly offered alongside spirometry, 2) 
pharmacist training and capability to obtain quality results, and (3) pharmacist, physician, 
and patient perspectives.
Methods: In September 2020, a comprehensive literature search in PubMed and EMBASE 
was conducted to identify all relevant literature on the topic of pharmacist provided spiro-
metry services using the search term: “pharmacist or pharmacy” and “spirometry or pul-
monary function test or lung function test.” Literature was screened using inclusion/ 
exclusion criteria and selected articles were charted and analyzed using the themes above.
Results: A total of 27 records were included. The scoping review found that pharmacist 
provided spirometry has been conducted around the world in community pharmacies and 
clinic settings. Community pharmacists may increase access to spirometry screening; the 
lack of communication with primary care providers and remuneration are barriers that need 
to be overcome to optimize the utility of the service. Clinic-based services are interprofes-
sional and collaborative, allowing a patient to receive the test, results, diagnosis, and 
medication changes in one visit. Following comprehensive training, pharmacists felt con-
fident in their ability to perform spirometry and met quality standards at acceptable rates.
Conclusion: Spirometry is an opportunity for pharmacists to improve evidence-based 
practice for screening and diagnosing lung conditions along with providing comprehensive 
services to complement testing. Data around provider and patient perspectives is limited and 
should be further investigated to determine if providers and patients would value and 
collaborate with pharmacists providing spirometry services.
Keywords: pulmonary function test, community pharmacy, clinical pharmacy services, 
asthma, chronic obstructive pulmonary disease, COPD, lung disease

Plain Language Summary
Though recommended by guidelines, spirometry is underutilized in the diagnosis and 
management of asthma and COPD. The purpose of this scoping review is to describe the 
evidence around spirometry services provided by pharmacists. We describe the models for 
service implementation, other services offered in conjunction with spirometry, pharmacist 
training, the quality of pharmacist provided spirometry, and pharmacist, provider, and patient 
perspectives. Pharmacist provided spirometry has been studied around the world in commu-
nity pharmacies and clinic settings. Challenges with payment and lack of communication 
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with primary care providers are barriers that were commonly 
faced in community pharmacy settings, but not in clinic settings. 
Spirometry was often offered alongside smoking cessation, inha-
ler education, and medication management services. Spirometry 
services are an opportunity for pharmacists to expand patient 
access and improve the quality of care for patients with lung 
conditions, especially when offered as a package with other 
clinical pharmacy services.

Introduction
Chronic Obstructive Pulmonary Disease (COPD) has an 
estimated global prevalence of 11.7% and causes around 
3 million deaths annually.1 COPD is a leading cause of 
morbidity and mortality worldwide and has far reaching 
economic and social implications.1 The prevalence and 
burden of COPD are projected to rise over the coming 
decades.1 Asthma has an estimated worldwide prevalence 
of 262 million and it is estimated that asthma caused 
461,000 deaths worldwide in 2019.2 Poorly controlled 
asthma is also associated with socioeconomic burden 
including higher medical costs, productivity loss, and sub-
stantial reductions in quality of life.3 Optimal management 
of these diseases depends on early and accurate 
diagnosis.1,3 Numerous international guidelines recom-
mend spirometry as the gold standard for diagnosis of 
COPD and asthma.1,3–5

Spirometry is the most reproducible and objective mea-
surement of airflow limitation.1 It is a noninvasive test that 
measures the maximal volume of air that an individual can 
inspire and expire with maximal effort. A spirometry test 
measures the impact of a disease on lung function, 
assesses airway responsiveness, and is useful for monitor-
ing disease progression, the effect of therapeutic interven-
tions and determining a prognosis.5

Despite widespread recommendations for spirometry, it 
is often underutilized in the diagnosis and management of 
COPD and asthma. Lack of spirometry results can lead to 
underdiagnosis and misdiagnosis, inappropriate treatment, 
and missed opportunities to alter disease progression.6 

Across the world, studies have shown that only 18–45% 
of patients diagnosed with COPD received a spirometry 
test at diagnosis and 7–56% have ever had a spirometry 
test.6,7 Use of spirometry for asthma diagnosis and man-
agement is underwhelming, as well. Only 25% of patients 
with an asthma diagnosis had evidence of completing 
spirometry in a study of Canadian primary care 
practices8 and a survey of office-based family physicians 
and pediatricians in the US demonstrated that only 21% 

routinely use spirometry for all guideline recommended 
clinical situations.9

The Global Initiative for Chronic Obstructive Lung 
Disease (GOLD) calls for all healthcare workers who care 
for patients with COPD to have access to spirometry.1 

Global Initiative for Asthma guidelines (GINA) highlight 
the importance of building the capacity of primary care 
physicians for asthma diagnosis and management that 
includes spirometry.3 It is known that good quality spirome-
try is possible in any healthcare setting1 and the National 
Lung Health Education Program recommends that “spiro-
metry for screening and case finding should be available in 
primary care settings and be used for patients at risk for 
COPD or asthma”.4 In some countries, efforts are being 
made to improve the access to spirometry in primary care 
practices,10 but there are still some barriers. The uptake of 
spirometry in primary care may be limited by primary care 
providers’ familiarity with guidelines, uncertainty regarding 
usefulness of test results, and lack of training.4 A study by 
Saad et al identified challenges to implementing spirometry 
in primary care practices, which included the need for health 
professionals to be trained to provide the service, the lack of 
time of professionals to provide this service, and the lack of 
confidence when providers do not have sufficient exposure. 
Family practices involved in the study concluded that it was 
best to have a trained professional dedicated to performing 
spirometry and that this facilitated access to the test.11 Other 
challenges include logistical problems, such as appropriate 
space within the office to conduct the test and the need for 
regular calibration of the spirometer.7

Cawley et al have previously introduced spirometry as 
an opportunity for pharmacists to expand patient care 
services.12 Trained pharmacists may be well placed to 
address some of the barriers to implementing spirometry in 
primary care practices and could serve to expand access and 
improve the evidence-based use of spirometry for patients 
with and at risk of COPD and asthma. Previous reviews of 
pharmacist provided spirometry services have been con-
ducted, but focused narrowly on the ability of pharmacists 
to meet quality standards for spirometry13 or specifically in 
the context of COPD services in the community pharmacy 
setting.14 The purpose of this scoping review was to identify 
and summarize the available evidence around pharmacist 
provided spirometry services in all settings.

Methods
This study employed a scoping review methodology, 
which takes into account all relevant literature, including 
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qualitative, quantitative, mixed methods and unpublished 
literature.15,16 Unlike a systematic review, which is con-
ducted to answer a specific research question, a scoping 
review is conducted to answer broader questions, such as 
“What is the nature of the evidence around this topic?”15,16 

The research team discussed and determined the following 
inclusion criteria to answer the question posed for this 
review: “What is known about pharmacist provided spiro-
metry services?” Articles and published conference 
abstracts were included only when a pharmacist was 
involved in the provision of the spirometry test or in the 
interpretation and utilization of spirometry test results. 
Only articles available in English were included. There 
was no restriction on publication date because the authors 
wanted to determine the full volume of research on the 
topic. One reviewer (AV) conducted a comprehensive lit-
erature search in PubMed (in titles and abstracts) and 
EMBASE (in titles, abstracts, and author keywords) 
using Boolean logic with the following search term: “phar-
macist or pharmacy” and “spirometry or pulmonary func-
tion test or lung function test.” The initial search was 
undertaken on September 11, 2020, with location of full 
text articles and reports for some records identified in the 
initial search continuing through April 2021. All reviewers 
also manually searched the references of included articles.

The final search results were imported into Zotero17 

and duplicates were removed. One reviewer (AV) initially 
screened all abstracts to determine if they potentially met 
inclusion criteria and those that did not were removed. All 
reviewers screened the remaining abstracts and reviewers 
reached consensus on which articles and abstracts met 
inclusion criteria for the full text review. All reviewers 
were assigned a subset of the included articles to review 
and abstract data from using an initial standardized data 
abstraction form. Reviewers then met to discuss the find-
ings from the articles and to revise the data abstraction 
tool. Based on the findings, the data abstraction tool was 
revised to gather data to answer the following questions: 
(1) What are the models of pharmacist provided spirome-
try services and what additional services are commonly 
offered alongside spirometry? (2) How are pharmacists 
trained to provide spirometry and what is pharmacists’ 
capability to obtain quality spirometry results? and (3) 
What are pharmacist, physician, and patient perspectives 
on pharmacist provided spirometry services? All reviewers 
used the revised data abstraction tool to abstract data from 
their assigned articles. A second reviewer was assigned to 
each article to examine and confirm the data abstracted 

within the form. As this article was not designed as 
a systematic review, no papers were excluded on the 
basis of quality.16 The authors describe all of the relevant 
literature identified and highlight some of the quality lim-
itations of the existing evidence throughout the findings 
below.

Findings
As shown in Figure 1, the initial search yielded 154 
articles and conference abstracts. After removing dupli-
cates, 111 unique articles and abstracts were reviewed. 
After screening for inclusion and exclusion criteria, the 
authors reviewed and analyzed 26 papers (23 original 
articles, 2 reviews, and 1 commentary) and one conference 
abstract. Of those, 24 describe pharmacist provided ser-
vices in community pharmacy settings (n=16) and clinic- 
based settings (n=8), such as primary care practices, fed-
erally qualified health centers, and an internal medicine 
multi-specialty practice. Additionally, this review includes 
two review papers and one paper describing a survey of 
physicians’ perspectives on the theoretical involvement of 
pharmacists in spirometry. Included articles described 
spirometry services in Australia (n=9), Canada (n=1), 
Italy (n=1), Spain (n=2), the United Kingdom (n=3), and 
the United States (n=8). With the international nature of 
this review, it is important to note that the pharmacy 
practice scope, payment opportunities, relationships with 
providers (including physicians, nurse practitioners, and 
physician assistants), and public perception of pharmacists 
may vary from country to country. Table 1 describes 
country, setting, characteristics of spirometry services 
and additional services provided by the pharmacist.

Community Pharmacy Models
A total of 16 papers and reports describing spirometry ser-
vices in community pharmacy settings were included in this 
review.18–33 Most community pharmacy spirometry services 
were pre-bronchodilator tests for screening purposes to iden-
tify patients at high risk of COPD,18,23,24,26–29,32 obstructive 
lung conditions,22,31 or poor asthma outcomes20 (n=11). 
Additionally, a group of studies conducted in Australia 
described and assessed implementation of spirometry ser-
vices for the purposes of asthma management in the commu-
nity pharmacy setting (n=5).19,21,25,30,33

In community pharmacies, the spirometry service was 
often incorporated into the normal workflow of the 
pharmacy.18,23–25,29,30 Additionally, some studies describe 
other models, such as special booths, screening days or 

Integrated Pharmacy Research and Practice 2021:10                                                                            https://doi.org/10.2147/IPRP.S248705                                                                                                                                                                                                                       

DovePress                                                                                                                          
95

Dovepress                                                                                                                                                       Valentino et al

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


appointment-based models within the pharmacy18,25,27,29 

or community pharmacists participating in community 
health fairs or health screening events at corporate 
offices.28 Several studies required that participating phar-
macies have a private area where the pharmacist could 
meet with the patient to perform the test20,24–26,30 (n=5) 
and that at least two pharmacists were on duty at all times 
(n=4).19,20,25,29 Where it was not required, there was 
a trend of higher screening rates when a second pharmacist 
or an intern was on duty.26

Most often patients were recruited for the spirometry 
service by convenience from customers entering the 
pharmacy,28,31 though specific customers were typically 
targeted, usually because they were filling prescriptions 
for respiratory drugs, purchasing cough medications or 
smoking cessation products, or endorsed respiratory symp-
toms or smoking (n=12).18–20,22–26,30,32 Patients were also 
recruited through advertisements in the newspaper and 
flyers or posters in the pharmacy.18,22,28,30

For those community pharmacy programs offering 
a screening service, a screening questionnaire was typi-
cally utilized to identify patients’ level of risk for COPD. 
These questionnaires were either used to identify patients 
who were eligible to receive the spirometry test18,23,24,29 or 
were reviewed in addition to the spirometry test results for 
a comprehensive risk assessment.26,28,32 The eligibility 
criteria used in these screening programs varied widely. 
See Table 2 for eligibility criteria and screening question-
naires used in COPD case-finding studies. It is important 
to note that screening recommendations for COPD have 
changed over time. There is also some disagreement 
between expert guidelines and recommendations vary by 
geographic location. The GOLD Guidelines recommend 
spirometry for any patient over age 40 with symptoms 
and/or risk factors consistent with COPD,1 while the US 
Preventive Services Task Force recommends against 
screening for COPD for any patient without symptoms.34 

While studies varied in their consistency with these 

Figure 1 Flow diagram of the search and selection process used for a literature search for articles on pharmacist-provided spirometry services for a scoping review.

https://doi.org/10.2147/IPRP.S248705                                                                                                                                                                                                                                  

DovePress                                                                                                                                

Integrated Pharmacy Research and Practice 2021:10 96

Valentino et al                                                                                                                                                        Dovepress

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


Ta
bl

e 
1 

C
ha

ra
ct

er
is

tic
s 

of
 P

ha
rm

ac
is

t-
Pr

ov
id

ed
 S

pi
ro

m
et

ry
 S

er
vi

ce
s 

an
d 

C
om

pl
em

en
ta

ry
 S

er
vi

ce
s

St
ud

ya
C

ou
nt

ry
P

ha
rm

ac
is

t 
Se

tt
in

g
P

ur
po

se
 o

f 
Sp

ir
om

et
ry

 
(S

cr
ee

ni
ng

 o
r 

D
is

ea
se

 
M

an
ag

em
en

t)

R
es

pi
ra

to
ry

 
D

is
ea

se
 

E
du

ca
ti

on

In
ha

le
r 

Te
ch

ni
qu

e 
A

ss
es

sm
en

t 
or

 
C

ou
ns

el
in

g

Sm
ok

in
g 

C
es

sa
ti

on
 

(R
ef

er
ra

l o
r 

C
om

pr
eh

en
si

ve
 S

er
vi

ce
)

M
ed

ic
at

io
n 

M
an

ag
em

en
tb

P
re

ve
nt

iv
e/

 
A

dd
it

io
na

l 
Se

rv
ic

es
c

A
lla

n18
A

us
tr

al
ia

C
om

m
un

ity
Sc

re
en

in
g 

an
d 

m
an

ag
em

en
td

X
X

X
X

X

A
rm

ou
r 

20
07

19

A
us

tr
al

ia
C

om
m

un
ity

M
an

ag
em

en
t

X
X

X
X

A
rm

ou
r 

20
11

20

A
us

tr
al

ia
C

om
m

un
ity

M
an

ag
em

en
t

X

A
rm

ou
r 

20
13

21

A
us

tr
al

ia
C

om
m

un
ity

M
an

ag
em

en
t

X
X

X

Bu
rt

on
22

A
us

tr
al

ia
C

om
m

un
ity

Sc
re

en
in

g

C
as

til
lo

 
20

09
23

Sp
ai

n
C

om
m

un
ity

Sc
re

en
in

g
X

C
as

til
lo

 
20

15
24

Sp
ai

n
C

om
m

un
ity

Sc
re

en
in

g
X

C
aw

le
y 

20
11

35

U
S

C
lin

ic
M

an
ag

em
en

t
X

X
X

C
aw

le
y 

20
13

12

U
S

C
lin

ic
M

an
ag

em
en

t
X

e
X

X
X

C
aw

le
y 

20
18

36

U
S

C
lin

ic
M

an
ag

em
en

t
X

X
X

Em
m

er
to

n25
A

us
tr

al
ia

C
om

m
un

ity
M

an
ag

em
en

t
X

X
X

Fa
th

im
a 

20
17

26

A
us

tr
al

ia
C

om
m

un
ity

Sc
re

en
in

gd

Fa
th

im
a 

20
19

27

A
us

tr
al

ia
C

om
m

un
ity

Sc
re

en
in

gd

Fu
lle

r28
U

S
C

om
m

un
ity

Sc
re

en
in

g
X

X

K
rs

ka
29

U
K

C
om

m
un

ity
Sc

re
en

in
g

X

(C
on
tin
ue
d)

Integrated Pharmacy Research and Practice 2021:10                                                                            https://doi.org/10.2147/IPRP.S248705                                                                                                                                                                                                                       

DovePress                                                                                                                          
97

Dovepress                                                                                                                                                       Valentino et al

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


Ta
bl

e 
1 

(C
on

tin
ue

d)
. 

St
ud

ya
C

ou
nt

ry
P

ha
rm

ac
is

t 
Se

tt
in

g
P

ur
po

se
 o

f 
Sp

ir
om

et
ry

 
(S

cr
ee

ni
ng

 o
r 

D
is

ea
se

 
M

an
ag

em
en

t)

R
es

pi
ra

to
ry

 
D

is
ea

se
 

E
du

ca
ti

on

In
ha

le
r 

Te
ch

ni
qu

e 
A

ss
es

sm
en

t 
or

 
C

ou
ns

el
in

g

Sm
ok

in
g 

C
es

sa
ti

on
 

(R
ef

er
ra

l o
r 

C
om

pr
eh

en
si

ve
 S

er
vi

ce
)

M
ed

ic
at

io
n 

M
an

ag
em

en
tb

P
re

ve
nt

iv
e/

 
A

dd
it

io
na

l 
Se

rv
ic

es
c

Li
cs

ka
i37

U
K

 a
nd

 

C
an

ad
a

C
lin

ic
Sc

re
en

in
g

M
an

n41
U

S
C

lin
ic

M
an

ag
em

en
t

X

M
ue

lle
r38

U
S

C
lin

ic
M

an
ag

em
en

t
X

Si
m

ps
on

30
A

us
tr

al
ia

C
om

m
un

ity
Sc

re
en

in
g 

an
d 

M
an

ag
em

en
t

X
X

So
lid

or
o31

Ita
ly

C
om

m
un

ity
Sc

re
en

in
gd

W
hi

tn
er

39
U

S
C

lin
ic

Sc
re

en
in

g 
an

d 
m

an
ag

em
en

t
X

X
X

X

W
ill

ey
40

U
S

C
lin

ic
M

an
ag

em
en

t
X

X
X

W
ri

gh
t32

U
K

C
om

m
un

ity
Sc

re
en

in
gd

X
X

X
X

N
ot

es
: a Fo

ur
 s

tu
di

es
 in

cl
ud

ed
 in

 th
e 

re
vi

ew
 a

re
 n

ot
 in

cl
ud

ed
 in

 th
is

 ta
bl

e 
fo

r 
th

e 
fo

llo
w

in
g 

re
as

on
s 

(L
ei

 B
ur

to
n33

 an
al

yz
ed

 th
e 

qu
al

ity
 o

f s
pi

ro
m

et
ry

 fr
om

 th
e 

se
rv

ic
es

 d
es

cr
ib

ed
 in

 A
rm

ou
r 

st
ud

ie
s;

 T
ill

y-
G

ra
tt

on
53

 w
as

 a
 s

ur
ve

y 
of

 p
hy

si
ci

an
 

op
in

io
ns

 a
ro

un
d 

th
eo

re
tic

al
 in

vo
lv

em
en

t 
of

 p
ha

rm
ac

is
ts

 in
 s

pi
ro

m
et

ry
; T

w
ig

g 
an

d 
W

ri
gh

t14
 an

d 
C

aw
le

y 
an

d 
W

ar
ni

ng
13

 w
er

e 
bo

th
 r

ev
ie

w
 a

rt
ic

le
s 

an
d 

re
le

va
nt

 o
ri

gi
na

l a
rt

ic
le

s 
fr

om
 t

ho
se

 r
ev

ie
w

s 
ar

e 
in

cl
ud

ed
 in

 t
hi

s 
re

vi
ew

). 
b M

ed
ic

at
io

n 
M

an
ag

em
en

t 
in

cl
ud

es
 s

er
vi

ce
s 

su
ch

 a
s 

re
vi

ew
 o

f c
ur

re
nt

 m
ed

ic
at

io
n 

lis
t 

an
d 

m
ed

ic
at

io
n 

re
co

m
m

en
da

tio
ns

 t
o 

PC
P. 

c Pr
ev

en
ta

tiv
e/

A
dd

iti
on

al
 s

er
vi

ce
s 

in
cl

ud
ed

 w
ei

gh
t 

m
an

ag
em

en
t, 

di
et

 a
nd

 e
xe

rc
is

e 
co

un
se

lin
g,

 v
ac

ci
ne

 r
ec

om
m

en
da

tio
ns

 
an

d 
ad

m
in

is
tr

at
io

n,
 a

nd
 o

th
er

 m
is

ce
lla

ne
ou

s 
of

fe
ri

ng
s.

 d Sp
iro

m
et

ry
 t

es
ts

 c
om

pl
et

ed
 w

ith
 a

 m
ic

ro
sp

iro
m

et
ry

 d
ev

ic
e.

 e T
hr

ee
 p

ra
ct

ic
es

 a
re

 d
es

cr
ib

ed
 in

 t
he

 p
ap

er
; o

nl
y 

on
e 

of
 t

he
 p

ra
ct

ic
es

 d
es

cr
ib

ed
 p

ro
vi

de
d 

di
se

as
e 

st
at

e 
ed

uc
at

io
n.

 
A

bb
re

vi
at

io
ns

: U
S,

 U
ni

te
d 

St
at

es
 o

f A
m

er
ic

a;
 U

K
, U

ni
te

d 
K

in
gd

om
.

https://doi.org/10.2147/IPRP.S248705                                                                                                                                                                                                                                  

DovePress                                                                                                                                

Integrated Pharmacy Research and Practice 2021:10 98

Valentino et al                                                                                                                                                        Dovepress

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


Ta
bl

e 
2 

O
ut

co
m

es
 fr

om
 C

O
PD

 C
as

e-
Fi

nd
in

g 
Sp

iro
m

et
ry

 S
er

vi
ce

s 
in

 C
om

m
un

ity
 P

ha
rm

ac
ie

s

C
it

at
io

n
P

at
ie

nt
s 

el
ig

ib
le

 f
or

 
sc

re
en

in
g

Sc
re

en
in

g 
to

ol
 u

se
d 

an
d 

cr
it

er
ia

%
 (

n/
n)

 
pa

ti
en

ts
 

at
 r

is
k 

fo
r 

C
O

P
D

 
ba

se
d 

on
 

sc
re

en
in

g

%
 (

n/
n)

 
pa

ti
en

ts
 

w
it

h 
ab

no
rm

al
 

sp
ir

om
et

ry
a

%
 (

n/
n)

 p
at

ie
nt

s 
re

fe
rr

ed
 

to
 P

C
P

%
 (

n/
n)

 p
at

ie
nt

s 
re

fe
rr

ed
 t

o 
P

C
P

 w
it

h 
di

ag
no

si
s

%
 (

n/
n)

 p
at

ie
nt

s 
re

fe
rr

ed
 t

o/
 

pa
rt

ic
ip

at
in

g 
in

 s
m

ok
in

g 
ce

ss
at

io
n 

(s
c)

M
ed

ic
at

io
ns

 
st

ar
te

d

St
ud

ie
s 

th
at

 p
ro

vi
de

d 
sp

ir
om

et
ry

 fo
r 

al
l p

at
ie

nt
s

Fu
lle

r28
A

ge
 3

5+
 

w
ith

ou
t 

a 

di
ag

no
si

s 
of

 
C

O
PD

b

C
O

PD
 

Po
pu

la
tio

n 

Sc
re

en
er

 
Q

ue
st

io
nn

ai
re

 

(s
co

re
 >

/=
5)

9.
7%

 (
17

/ 

17
5)

9.
1%

 (1
6/

17
5)

 

ha
d 

FE
V

1/
 

FV
C

 <
 L

LN

R
es

ul
ts

, i
nt

er
pr

et
at

io
ns

, a
nd

 

re
co

m
m

en
da

tio
ns

 w
er

e 
fa

xe
d 

to
 e

ve
ry

 p
at

ie
nt

’s 
PC

P 
an

d 
if 

a 
pa

rt
ic

ip
an

t 
di

d 
no

t 
ha

ve
 a

 

pr
im

ar
y 

ca
re

 p
hy

si
ci

an
, h

e 
or

 

sh
e 

w
as

 r
ef

er
re

d 
to

 a
 s

tu
dy

 
ph

ys
ic

ia
n

Tw
o 

of
 s

ix
 p

ar
tic

ip
an

ts
 w

ith
 

ob
st

ru
ct

io
n 

w
ho

 c
om

pl
et

ed
 a

 

fo
llo

w
-u

p 
in

te
rv

ie
w

 h
ad

 s
ee

n 
th

ei
r 

ph
ys

ic
ia

n 
an

d 
st

ar
te

d 

sh
or

t-
ac

tin
g 

br
on

ch
od

ila
to

rs

10
0%

 (
20

/2
0)

 o
f c

ur
re

nt
 

sm
ok

er
s 

w
er

e 
pr

ov
id

ed
 w

ith
 

th
ei

r 
lu

ng
 a

ge
, w

hi
ch

 w
as

 
ex

pl
ai

ne
d 

to
 e

nc
ou

ra
ge

 S
C

. 

10
0%

 (2
0/

20
) p

at
ie

nt
s 

id
en

tif
yi

ng
 

as
 s

m
ok

er
s 

w
er

e 
of

fe
re

d 
SC

 
se

rv
ic

es
. 

77
.8

%
 (

7/
9)

 o
f s

m
ok

er
s 

w
ho

 

pa
rt

ic
ip

at
ed

 in
 fo

llo
w

-u
p 

in
te

rv
ie

w
s 

re
po

rt
ed

 s
om

e 

at
te

m
pt

 a
t 

SC
 b

ec
au

se
 o

f t
he

 

sp
iro

m
et

ry
 s

cr
ee

ni
ng

 a
nd

 2
2.

2%
 

(2
/9

) 
ha

d 
su

cc
es

sf
ul

ly
 q

ui
t 

sm
ok

in
g 

6 
m

on
th

s 
af

te
r 

th
e 

sc
re

en
in

g.

N
/A

So
lid

or
o31

,c
A

ge
 1

0-
86

 

w
ho

 w
er

e 
ab

le
 t

o 

co
m

pl
et

e 

th
e 

te
st

N
on

e
N

/A
4.

5%
 (

71
/ 

15
65

) 
ha

d 
pr

ob
ab

le
 

ob
st

ru
ct

io
n 

(d
efi

ne
d 

as
 

FE
V

1/
FE

V
6 

ra
tio

 <
0.

7)

N
/A

 -
 n

o 
re

fe
rr

al
s 

to
 P

C
Ps

 

w
er

e 
de

sc
ri

be
d 

in
 t

hi
s 

st
ud

y

N
/A

N
/A

N
/A

(C
on
tin
ue
d)

Integrated Pharmacy Research and Practice 2021:10                                                                            https://doi.org/10.2147/IPRP.S248705                                                                                                                                                                                                                       

DovePress                                                                                                                          
99

Dovepress                                                                                                                                                       Valentino et al

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


Ta
bl

e 
2 

(C
on

tin
ue

d)
. 

W
ri

gh
t31

,c
Pa

tie
nt

s 

id
en

tifi
ed

 a
s 

sm
ok

er
s 

an
d/

or
 

re
gu

la
r 

pu
rc

ha
se

rs
 

of
 c

ou
gh

 

m
ed

ic
in

e

C
O

PD
 

Po
pu

la
tio

n 
Sc

re
en

er
 

Q
ue

st
io

nn
ai

re
 

(s
co

re
 >

5)

29
.8

%
 (

71
/ 

23
8)

16
.4

%
 (

39
/ 

23
8)

 F
EV

1/
 

FE
V

6 
<0

.7
 

35
.7

%
 (

85
/ 

23
8)

 F
EV

1 
<8

0%
 

pr
ed

ic
te

d

56
.7

%
 (

13
5/

23
8)

N
o 

fo
llo

w
 u

p 
to

 d
et

er
m

in
e 

ou
tc

om
es

 o
f P

C
P 

re
fe

rr
al

39
%

 (
34

/8
8)

 o
f s

m
ok

er
s 

re
fu

se
d 

SC
; 1

8%
 (

16
/8

8)
 r

ec
ei

ve
d 

SC
 

fr
om

 p
ha

rm
ac

is
t 

in
 h

ou
se

 a
nd

 

34
%

 (3
0/

88
) w

er
e 

re
fe

rr
ed

 to
 a

n 

ex
te

rn
al

 s
er

vi
ce

; 9
%

 (
8/

88
) 

da
ta

 
w

er
e 

no
t a

va
ila

bl
e.

 A
n 

ad
di

tio
na

l 

9 
pa

tie
nt

s 
no

t 
at

 r
is

k 
of

 C
O

PD
 

un
de

rt
oo

k 
ph

ar
m

ac
is

t 
SC

 
se

rv
ic

es
 a

nd
 1

4 
m

or
e 

w
er

e 

re
fe

rr
ed

.

N
/A

St
ud

ie
s 

th
at

 p
ro

vi
de

d 
sp

ir
om

et
ry

 o
nl

y 
fo

r 
pa

ti
en

ts
 id

en
ti

fie
d 

as
 a

t 
ri

sk
 b

as
ed

 o
n 

sc
re

en
in

g 
to

ol

A
lla

n18
,c

A
ge

 3
5+

 a
nd

 
no

 d
ia

gn
os

is
 

of
 C

O
PD

, 

em
ph

ys
em

a,
 

or
 c

hr
on

ic
 

br
on

ch
iti

s

In
iti

al
 

Sc
re

en
in

g 

Q
ue

st
io

nn
ai

re
 

(s
co

re
 >

/=
1 

in
 

se
ct

io
n 

1 
an

d/
 

or
 >

/=
2 

in
 

se
ct

io
n 

2)

97
.6

%
 

(1
22

/1
25

)
15

%
 (

17
/1

12
) 

FE
V

1/
FE

V
6 

<0
.6

5 

26
%

 (
29

/1
12

) 
FE

V
1/

FE
V

6 

0.
65

-0
.7

5

50
%

 (
56

/1
12

)
20

%
 (

4/
20

) 
pa

tie
nt

s 
fo

r 
w

ho
m

 
th

e 
PC

P 
re

tu
rn

ed
 in

fo
rm

at
io

n 

w
ho

 w
er

e 
di

ag
no

se
d 

w
ith

 

C
O

PD
; 2

0%
 (

4/
20

) 
w

er
e 

gi
ve

n 
a 

re
sp

ir
at

or
y 

di
ag

no
si

s 
ot

he
r 

th
an

 

C
O

PD
 a

nd
 1

0%
 (

2/
20

) 
w

er
e 

gi
ve

n 
a 

no
n-

re
sp

ir
at

or
y 

di
ag

no
si

s;
 6

5%
 (

13
/2

0)
 w

er
e 

re
fe

rr
ed

 fo
r 

sp
iro

m
et

ry
 t

es
ts

83
%

 (
20

/2
4)

 p
at

ie
nt

s 
w

ho
 

id
en

tifi
ed

 a
s 

cu
rr

en
t 

sm
ok

er
s 

w
er

e 
gi

ve
n 

SC
 a

dv
ic

e 
at

 t
he

 fi
rs

t 

vi
si

t; 
21

%
 (

5/
24

) 
re

fe
rr

ed
 t

o 
qu

itl
in

e,
 8

%
 (

2/
24

) 
pr

ov
id

ed
 

w
ith

 N
RT

20
%

 (
4/

20
) 

pa
tie

nt
s 

fo
r 

w
ho

m
 a

 r
ep

or
t 

w
as

 r
et

ur
ne

d 
by

 
th

e 
PC

P 
w

er
e 

gi
ve

n 

ph
ar

m
ac

ol
og

ic
al

 
tr

ea
tm

en
t

C
as

til
lo

 

20
09

23

A
ge

 4
0+

 

w
ith

ou
t 

hi
st

or
y 

of
 

lu
ng

 d
is

ea
se

 

or
 

re
sp

ir
at

or
y 

m
ed

ic
at

io
ns

G
O

LD
 

Sc
re

en
in

g 

Q
ue

st
io

nn
ai

re
 

(s
co

re
 >

/=
3)

62
%

 (
10

0/
 

16
1)

24
%

 (
21

/8
6)

 

FE
V

1/
FV

C
 

<0
.7

N
/A

 -
 p

at
ie

nt
s 

w
er

e 
re

fe
rr

ed
 

to
 h

os
pi

ta
l p

ul
m

on
ar

y 
la

b 
fo

r 

co
nfi

rm
at

io
n 

of
 r

es
ul

ts

N
/A

10
0%

 o
f s

m
ok

er
s 

w
er

e 

en
co

ur
ag

ed
 t

o 
qu

it 
sm

ok
in

g 

th
ro

ug
h 

a 
ce

ss
at

io
n 

pr
og

ra
m

, a
s 

gi
vi

ng
 t

hi
s 

ad
vi

ce
 w

as
 p

ar
t 

of
 t

he
 

no
rm

al
 r

ou
tin

e 
fo

r 
th

es
e 

vo
lu

nt
ee

r 
co

m
m

un
ity

 
ph

ar
m

ac
is

ts

N
/A

C
as

til
lo

 

20
15

24

A
ge

 4
0+

 

w
ith

ou
t 

hi
st

or
y 

of
 

lu
ng

 d
is

ea
se

 

or
 

re
sp

ir
at

or
y 

m
ed

ic
at

io
ns

G
O

LD
 

Sc
re

en
in

g 

Q
ue

st
io

nn
ai

re
 

(s
co

re
 >

/=
3)

86
%

 

(1
45

6/
 

16
84

)

18
%

 (
24

4/
 

13
85

) 
FE

V
1/

 

FV
C

 <
0.

7

10
0%

 (
24

4/
24

4)
28

%
 (

11
/3

9)
 p

at
ie

nt
s 

fo
r 

w
ho

m
 

fo
llo

w
-u

p 
da

ta
 w

as
 o

bt
ai

ne
d 

w
er

e 
di

ag
no

se
d 

w
ith

 C
O

PD

10
0%

 o
f s

m
ok

er
s 

w
er

e 

en
co

ur
ag

ed
 t

o 
qu

it 
sm

ok
in

g 

th
ro

ug
h 

a 
ce

ss
at

io
n 

pr
og

ra
m

, a
s 

gi
vi

ng
 t

hi
s 

ad
vi

ce
 w

as
 p

ar
t 

of
 t

he
 

no
rm

al
 r

ou
tin

e 
fo

r 
th

es
e 

vo
lu

nt
ee

r 
co

m
m

un
ity

 
ph

ar
m

ac
is

ts

15
%

 (
6/

39
) 

pa
tie

nt
s 

fo
r 

w
ho

m
 fo

llo
w

-u
p 

da
ta

 w
as

 

ob
ta

in
ed

 w
er

e 

pr
es

cr
ib

ed
 

in
ha

le
d 

tr
ea

tm
en

t

https://doi.org/10.2147/IPRP.S248705                                                                                                                                                                                                                                  

DovePress                                                                                                                                

Integrated Pharmacy Research and Practice 2021:10 100

Valentino et al                                                                                                                                                        Dovepress

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


Fa
th

im
a 

20
17

26
,c

A
ge

 3
5+

 a
nd

 

a 
cu

rr
en

t 
sm

ok
er

 

w
ith

ou
t 

a 

di
ag

no
si

s 
fo

r 
C

O
PD

In
iti

al
 

Sc
re

en
in

g 
Q

ue
st

io
nn

ai
re

 

(s
co

re
 >

/=
1 

in
 

se
ct

io
n 

1 
an

d/
 

or
 >

/=
1 

in
 

se
ct

io
n 

2)

10
0%

 

(1
67

/1
67

); 
54

%
 (

91
/ 

16
7)

 h
ad

 

IS
Q

 s
co

re
 

>3
 

in
di

ca
tin

g 

hi
gh

 
C

O
PD

 

ri
sk

16
%

 (
25

/1
57

) 

FE
V

1/
FE

V
6 

<0
.6

5 

23
%

 (
36

/1
57

) 

FE
V

1/
FE

V
6 

0.
65

-0
.7

5

43
%

 (
68

/1
57

)
43

%
 (1

5/
35

) p
at

ie
nt

s 
w

ho
 v

is
ite

d 

PC
P 

an
d 

pr
ov

id
ed

 o
ut

co
m

e 
of

 
th

at
 r

ef
er

ra
l w

er
e 

di
ag

no
se

d 

w
ith

 C
O

PD
; 2

3%
 (

8/
35

) 
ha

d 

an
ot

he
r 

ne
w

 d
ia

gn
os

is
; 1

1%
 (

4/
 

35
) 

w
er

e 
re

fe
rr

ed
 b

y 
PC

P 
fo

r 

fu
rt

he
r 

as
se

ss
m

en
t

N
/A

10
0%

 (
23

/2
3)

 o
f 

pa
tie

nt
s 

w
ho

 
re

ce
iv

ed
 a

 

di
ag

no
si

s 
fr

om
 

th
ei

r 
PC

P 
ha

d 
a 

m
ed

ic
at

io
n 

st
ar

te
d

K
rs

ka
29

Pa
tie

nt
s 

ag
e 

40
-7

4

C
ur

re
nt

 

sm
ok

er
 o

r 

th
os

e 
w

ho
 q

ui
t 

in
 la

st
 1

0 

ye
ar

sb

9.
5%

 (
18

/ 

19
0)

sp
iro

m
et

ry
 

re
su

lts
 n

ot
 

de
sc

ri
be

d 
(8

 
te

st
s 

co
m

pl
et

ed
)

0%
 (

0/
8)

N
/A

86
%

 (
6/

7)
 o

f c
ur

re
nt

 s
m

ok
er

s 

w
er

e 
gi

ve
n 

ad
vi

ce
; 7

1%
 (

5/
7)

 

w
er

e 
of

fe
re

d 
re

fe
rr

al
 fo

r 
SC

 a
nd

 
1 

ac
ce

pt
ed

N
/A

N
ot

es
: a O

f t
he

 p
at

ie
nt

s 
w

ith
 a

cc
ep

ta
bl

e 
sp

iro
m

et
ry

 r
es

ul
ts

, i
f t

ha
t 

w
as

 d
es

cr
ib

ed
. b Pa

tie
nt

s 
m

ee
tin

g 
ex

cl
us

io
n 

cr
ite

ri
a 

fo
r 

sp
iro

m
et

ry
 t

es
tin

g 
w

er
e 

al
so

 e
xc

lu
de

d.
 c Sp

iro
m

et
ry

 t
es

t 
co

m
pl

et
ed

 w
ith

 a
 m

ic
ro

sp
iro

m
et

ry
 d

ev
ic

e.
 

A
bb

re
vi

at
io

ns
: C

O
PD

, c
hr

on
ic

 o
bs

tr
uc

tiv
e 

pu
lm

on
ar

y 
di

se
as

e;
 F

EV
1,

 F
or

ce
d 

Ex
pi

ra
to

ry
 V

ol
um

e 
in

 o
ne

 s
ec

on
d;

 F
V

C
, F

or
ce

d 
V

ita
l C

ap
ac

ity
; G

O
LD

, G
lo

ba
l I

ni
tia

tiv
e 

fo
r 

C
hr

on
ic

 O
bs

tr
uc

tiv
e 

Lu
ng

 D
is

ea
se

; N
/A

, n
ot

 a
pp

lic
ab

le
; N

RT
, 

ni
co

tin
e 

re
pl

ac
em

en
t 

th
er

ap
y;

 P
C

P, 
pr

im
ar

y 
ca

re
 p

ro
vi

de
r;

 S
C

, s
m

ok
in

g 
ce

ss
at

io
n.

Integrated Pharmacy Research and Practice 2021:10                                                                            https://doi.org/10.2147/IPRP.S248705                                                                                                                                                                                                                       

DovePress                                                                                                                         
101

Dovepress                                                                                                                                                       Valentino et al

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


guidelines, they did demonstrate an opportunity for phar-
macists to be involved in identifying patients at risk of 
obstructive lung disease.

A major challenge that community pharmacists faced 
was communicating with patients’ primary care providers 
(PCPs) to provide screening results and recommendations 
for diagnostic spirometry. In some studies, pharmacists 
attempted to send recommendations directly to PCPs, 
while other services required patients to take recommen-
dations back to their PCP. Castillo et al noted that the lack 
of communication between the PCPs and community phar-
macists was a weakness in their study; of 244 patients 
referred to their PCPs for abnormal results, pharmacists 
received a communication back from the PCP for only 
39.24 Similarly low response rates from PCPs were found 
in other studies, as well.18,26

Reported outcomes related to pharmacist-provided 
spirometry services varied across studies, though many 
reported on quality, as we describe below. For the subset 
of studies related to a COPD case-finding spirometry ser-
vice in a community pharmacy setting, common outcome 
measures were related to patients’ COPD risk, abnormal 
spirometry results, referrals and recommendations to PCPs 
and the outcomes of those pharmacist 
actions.18,23,24,26,28,29,31,32 (Table 2) The primary goal of 
a COPD screening service is to identify patients with the 
condition, and unfortunately, the response rates for deter-
mining patient diagnoses were low across studies. While 
identifying patients at risk of COPD and referring them to 
primary care are important intermediary steps, it is diffi-
cult to determine the ultimate impact on the outcome of 
interest, which is COPD diagnosis and proper manage-
ment. Future studies should address this issue. Health 
information technology and interoperable electronic med-
ical records may help to facilitate this communication 
between PCPs and community pharmacists and may be 
an intervention worth assessing in future research.

Several papers from the community pharmacy setting 
did not specifically address reimbursement for the spiro-
metry service (n=3).23,26,30 For those that did describe it, 
most often payment was associated with participation in 
the research study and the funding came from government 
agencies or drug manufacturers (n=5).18,19,21,25,28 In one 
study, patient participants paid $10 plus tax to receive the 
spirometry service.22 In a study in Italy, pharmacists 
received payments for the spirometry screening service 
through their National Health Service.31 Another study in 
the UK evaluated potential cost savings to the National 

Health Service for the spirometry and smoking cessation 
service.32 Pharmacists did not receive any incentives or 
remuneration in some studies, thus the spirometry service 
was provided to patients at no cost and the costs of the 
service were subsidized by the pharmacy (n=2).24,29 The 
service offerings varied across studies, but pharmacists in 
the study by Allan et al reported that initial and follow-up 
visits averaged 31 and 15 minutes, respectively, with an 
additional 28 minutes for paperwork.18

Many authors concluded that trained community phar-
macists could effectively perform spirometry services for 
the purposes of COPD case-finding (n=7).18,23,24,26,28,31,32 

Authors also identified that some challenges would need to 
be addressed for the service to be optimized and sustain-
able in community pharmacies.18,26,27,29 In one study of 
pharmacist experiences with a COPD case-finding service, 
74% of pharmacists reported that they were likely or very 
likely to continue providing the service beyond the 
research study and 89% indicated that they would charge 
a fee between $5–40 to patients.27 However, most articles 
describing services in the community pharmacy setting did 
not mention plans for continuation of the service beyond 
the study period. Another review identified that commu-
nity pharmacist motivation for providing spirometry 
screening services is not well established and that this 
would need to be addressed for successful broad scale 
implementation.14 While pharmacists in the community 
setting may increase access to screening services for 
patients, the logistical challenges, communication defi-
ciencies with PCPs, and lack of remuneration for spirome-
try in this setting are barriers that have likely prevented 
wide-scale implementation.

Clinic-Based Models
Pharmacist provided spirometry services in outpatient, 
primary care practices12,35–40 and a multispecialty medical 
group practice41 have also been described (n=8). In these 
settings, spirometry services are more commonly offered 
for both screening and disease management.35,36,38,40 

Models for pharmacist provided spirometry in clinic set-
tings varied, though most utilized an appointment-based 
model (n=5).35,36,38,39,41 Some clinics offered dedicated 
days for the spirometry service35–37 while others included 
spirometry in the mix of services offered by the 
pharmacists.12,38 In the medical practice setting, identify-
ing patients for spirometry services is quite different from 
the community pharmacy setting. Some studies describe 
proactive pharmacist identification of patients that may be 
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eligible using information from the electronic medical 
record (EMR),39,41 while others describe primary care 
provider referrals as the major driver of patient 
recruitment.35,38 In the studies that included pharmacist 
recommendations for spirometry testing, PCP acceptance 
rates varied from 47% in a COPD case-finding and case- 
confirming approach39 to 75% for patients already diag-
nosed with COPD.41 PCPs’ choice of guidelines may 
impact acceptance rates and they may be less likely to 
accept recommendations for spirometry for asymptomatic 
patients without a current respiratory diagnosis.

In the outpatient clinic setting, the typical pharmacist- 
provided spirometry service included: the spirometry test, 
an assessment of pulmonary symptoms, medication use, 
and the results of the spirometry test, medication recom-
mendations, and patient education on the proper use of 
respiratory devices.35,36,39–41 These visits were scheduled 
for 60–90 minutes12,35 and often included interprofes-
sional collaboration during the visit.35,36,39,41 Access to 
the electronic medical record (EMR) is an important com-
ponent of spirometry services in this setting. In addition to 
identifying patients, the EMR was utilized to communicate 
recommendations to providers and to document spirometry 
results, patient symptoms, and pharmacist assessments and 
recommendations.35,38,39,41

One major difference between the screening services 
described in community pharmacy settings and the diag-
nostic spirometry tests provided in clinic settings was the 
inclusion of a post-bronchodilator test.35,36 This certainly 
adds to the length of the visit, as the visit includes admin-
istration of the bronchodilator and a waiting period before 
the post-bronchodilator maneuvers can be performed. For 
patients who are identified as at risk for obstructive lung 
conditions, having a diagnostic spirometry test (rather than 
a screening) saves a step in the process and could result in 
a patient receiving evidence-based therapies sooner.

Among the studies in clinic settings, Cawley and 
Warning and Whitner et al included the results of pharma-
cist provided spirometry tests. In Cawley and Warning, 
among patients that were able to complete the test to 
satisfactory standards, 52% had abnormal results and phar-
macists aided in identifying reversible airway disease, 
COPD, restrictive defects, and mixed obstructive/restric-
tive defects.36 Whitner et al describe correcting inap-
propriate or misdiagnosis of COPD, new COPD 
diagnosis, and confirmation of existing COPD 
diagnosis.39 The interprofessional, collaborative nature of 
the spirometry services in clinic-based settings allows for 

immediate diagnosis by the PCP. With a spirometrically- 
confirmed diagnosis, pharmacists can go on to make 
guideline-driven recommendations for pharmacotherapy 
all in the same visit with the patient.

In most cases, remuneration for pharmacist services in 
clinic settings were not addressed, however, two papers 
described the average reimbursement for a spirometry visit 
as $101.1238 and $144.43 ± 36.34,40 which may include 
the additional medication management services provided. 
Cawley and Warning specifically call for pharmacists to 
become familiar with procedural codes for billing spiro-
metry services and suggests pharmacists work with their 
clinic’s reimbursement specialists.35 The sustainability of 
spirometry services in these settings is evidenced by the 
longevity of the programs36,39 and expansion of the ser-
vice to additional clinic sites.39 Pharmacist consult agree-
ments are cited as an opportunity for further expansion of 
spirometry services.36,39

Clinic-based spirometry services provided by pharma-
cists may increase patient access to testing and PCP 
access to results. Whitner et al found that among patients 
eligible for spirometry testing based on GOLD guideline 
criteria for age and smoking status, spirometry was 
ordered significantly more when a pharmacist proactively 
recommended the test as compared to usual care (47.2% 
vs 7.7%, P < 0.001). This resulted in significantly more 
eligible patients completing a spirometry test (23.2% vs 
3.1%, P< 0.001).39 Just the existence of a pharmacist 
providing spirometry services in their clinic may increase 
provider referrals. Mueller et al found a significant dif-
ference in the percent of all patients with a spirometry 
referral (1.13% and 0.59%, respectively, P < 0.0001) and 
the percent of all patients with spirometry results (0.55% 
and 0.27%, respectively, P = 0.0002) between sites with 
and without the pharmacist service. Mueller et al also 
demonstrated a significantly higher completion rate for 
spirometry when referred to the pharmacist service com-
pared to external pulmonary function testing facilities 
(70.0% and 40.9%, respectively, P = 0.0004). These 
results indicate that patients may be more likely to com-
plete spirometry when it is conveniently located in the 
primary care provider’s office,38 a finding that was also 
supported by the experiences of pharmacist-managed 
spirometry in primary care in Minnesota.12 Prospective 
studies specifically designed to assess the impact of 
pharmacist-provided services on patient access to spiro-
metry could provide further evidence to support these 
findings.
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Several authors highlight the pharmacist as uniquely 
positioned to provide spirometry services within clinic set-
tings because of the value-added services they can provide 
including gathering patient history, assessing spirometry 
results and medication lists, making guideline-driven medi-
cation recommendations, and assessing and educating 
patients on proper inhaler technique.12,35,38,39 Mueller et al 
and Mann and Zaiken both concluded that a pharmacist- 
provided spirometry service within the clinic may increase 
patient access through increasing referrals for and comple-
tion of spirometry tests.38,41 Similar to the studies conducted 
in community pharmacy settings, these studies identified that 
existing relationships between the primary care providers 
and pharmacists led to higher referral rates and recommenda-
tion acceptance rates.38,41 Spirometry may be an area of 
future growth for sustainable, clinic-based pharmacist ser-
vices. Spirometry testing provides an opportunity for phar-
macists to improve evidence-based practice for screening 
and diagnosis of lung conditions and can provide a pipeline 
of patients for chronic disease management services under 
consult agreements.

Pharmacist Training and Ongoing Support
The American Thoracic Society (ATS) and European 
Respiratory Society (ERS) Standardization of Spirometry 
2019 Update highlights a motivated and trained operator 
as a key element for obtaining high quality spirometry test 
results.5 The 2019 ATS/ESR guidelines do not endorse any 
specific training program for spirometry but acknowledge 
that there are many training programs available and that 
short term follow-up and supplementary training are inte-
gral to maintaining spirometry quality.5 For studies 
included in this review, initial training for pharmacists 
varied in the modality, length, accreditation, content, and 
instructors. Most studies report training pharmacists in 
person through workshops (n=10).19–21,23–25,28,30,37,41 

Some studies describe online training modules27 or 
a mixture of online and in person training.18,26 Examples 
of training content included: disease state pathophysiology 
and overview (asthma or COPD), spirometry device use, 
spirometry interpretation, and study protocol. The length 
of training varied from a couple hours to 4-day (16 hour) 
workshops. Only one of the studies described having 
a training program that was accredited,24 and several 
others noted that their training materials were based on 
the ATS/ERS quality guidelines or National Institute for 
Occupational Safety and Health (NIOSH) training 
material.19,23,36,37 One study noted that training was 

provided by the National Respiratory Training Center 
(NRTC).41 Five of the studies reference a cumulative 
examination after training, in which pharmacists had to 
demonstrate mastery.21,24–26

Ongoing support, after the initial training, to pharma-
cists who were providing spirometry services varied 
greatly in the described studies. Support in some studies 
consisted of follow-up phone calls to the pharmacists but 
mainly consisted of patient recruitment and study protocol 
support.25–27 Other support offered to pharmacists provid-
ing spirometry included ongoing access to specialists 
through telephone19,22,37 and in person visits by respira-
tory specialists22 or nurses.29 Some pharmacists had sup-
port in the interpretation of results from physicians/ 
pulmonologist,35,36 physician assistants,41 and respiratory 
specialists.13,22 The utility of providing ongoing support to 
the pharmacists was not evident in the reviewed studies. 
One group of studies mentioned follow-up phone calls 
from investigators as helping with patient recruitment26,27 

and another mentioned that support was helpful but did not 
provide specifics.29

Further description and evaluation of the spirometry 
training provided to pharmacists would be useful to iden-
tify programs that demonstrate outcomes that balance the 
cost and time commitment involved. Future work to eval-
uate currently available training programs and their effect 
on the quality of spirometry would be a helpful addition to 
the literature. For a practitioner desiring to receive training 
there are a variety of training programs available interna-
tionally including: the HERMES spirometry training pro-
gram developed for practitioners across Europe,42 the 
Australian and New Zealand Society of Respiratory 
Science spirometry training program,43 the American 
Lung Association practitioner training program,44 and the 
NIOSH spirometry training program.45

Quality
To determine the utility of pharmacist provided spirome-
try services, it is important to establish that pharmacists 
can conduct spirometry tests that meet established criteria 
for quality. The quality of spirometry is generally deter-
mined by the accuracy and reproducibility of the spiro-
metry test. There have been several important guidelines 
that have been largely accepted in rating the quality of 
spirometry tests,46,47 with the most recent update in 2019 
providing a grading system (A, B, C, D, E, U, F) to 
assess the quality of the test.5 The grading system should 
help in the interpretation of the results and with the 
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probability that the same result would happen if the test 
was attempted again. Practitioners should aim for “A” 
quality, but in cases where that is not possible the results 
may still be useful.5

Ten of the articles in this review included some infor-
mation about the quality of the spirometry provided by 
pharmacists.19,20,22–24,28,33,35–37 Table 3 describes the 
devices, quality criteria and results from these articles. It 

Table 3 Quality of Pharmacist Provided Spirometry Tests

Study Spirometry Device Used Spirometry Quality Measures Quality Data

1994 ATS Guidelines46

Burton22 SpiroCard ® Devicea 1994 ATS criteria of acceptability and 
reproducibility

66% met all three acceptability criteria; of the 
tests meeting acceptability criteria, 86% also met 

reproducibility criteria for FEV1 and FVC    

Cawley35 CardioPerfect ®Workstation 

and SpiroPerfect®b

1994 ATS guidelines of FVC or FEV1 with 

in 0.2 L of 200 mL of the next largest value

75% met quality standard   

1994 ATS Guidelines46 and 2005 ATS/ERS Guidelines47

Licskai37 Jaeger Masterscopec 

Spirometer

Both ATS 1994 and ATS/ERS 2005 quality 

criteria were used in analysis of quality 

(criteria changed in the middle of the 
study)

76.5% met ATS 1994 criteria for both 

acceptability and reproducibility    

71.4% met the ATS/ERS 2005 criteria for both 

acceptability and reproducibility

2005 ATS/ERS Guidelines47

Armour 
200719 

EasyOne ® Deviced Spirometer device grading system A-D, F; 
that corresponds to 2005 ATS/ERS quality 

standards

85% met A, B, or C criteria 

Armour 201120 EasyOne ® Deviced Spirometer device grading system (A-D, 

F), that corresponds to 2005 ATS/ERS 

quality standards

81% met A, B, or C criteria 

Castillo 200923 EasyOne ® Deviced Spirometer device grading system (A-D, 

F), that corresponds to 2005 ATS/ERS 
quality standards

70% met A or B criteria;  

73% considered “good” by the expert    

Castillo 201524 EasyOne ® Deviced Spirometer device grading system (A-D, 

F), that corresponds to 2005 ATS/ERS 

quality standards

75.1% met A, B or C criteria;   

69.4% met A or B criteria    

Cawley 201836 Not Discussed 2005 ATS/ERS guidelines of a FVC or 

FEV1 within 0.150 L or 150 ml of the next 
largest value

87% met quality standard   

Fuller28   EasyOne ® Deviced Adapted 2005 ATS/ERS criteria; three 
tracings had to be acceptable, and 

repeatability was desirable but not 

required

Completion of 3 successful tests occurred in 
175/185 (94.6%) of spirometry tests; of those, 

99% (174) were deemed acceptable tests after 

review by pulmonologist   

Lei Burton33 EasyOne ® Deviced Spirometer device grading system (A-D, 
F), that corresponds to 2005 ATS/ERS 

quality standards

80.7% met A, B, or C criteria; 
68.5% met A or B criteria

Notes: aRJ and VK Bird Pty Ltd, Melbourne, Victoria, Australia. bWelch-Allyn, Skaneateles Falls, NY USA. cJaeger-Toennis, Hochberg, Germany. dNdd Medical Technologies, 
Zurich, Switzerland. 
Abbreviations: ATS, American Thoracic Society; ERS, European Respiratory Society; FEV1, Forced Expiratory Volume in one second; FVC, Forced Vital Capacity.
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is important to note that there was not consistency in how 
quality was measured, given the changing parameters of 
the ATS/ERS guidelines over time. For studies included in 
this review, 66–94% of pharmacist performed spirometry 
met the quality standard utilized in the study. A review of 
pharmacists’ quality of spirometry in 2015, including 
many of the same studies as this review, noted that phar-
macists performed quality spirometry at similar rates to 
other healthcare professionals.13 In one highlighted study 
of 13,599 patients, trained healthcare providers maintained 
ATS/ERS standards in 70–88% of tests performed.48 This 
current review confirms that pharmacists were able to 
perform spirometry that met similar quality standards to 
other healthcare providers, but there is work to be done in 
assuring that all literature is reporting the same quality 
data. Future studies should use the most recent quality 
standards and report outcomes consistent with those stan-
dards, allowing for statistical analysis of the spirometry 
data across the literature.

Complementary Pharmacist Services
Both the GINA and GOLD practice guidelines recognize 
the value of pharmacists in respiratory disease manage-
ment, specifically in assessing inhaler technique, providing 
adherence support, and educating patients about their 
disease.1,3 In 2011, the American Pharmacists 
Association Foundation published three opportunities for 
pharmacists involved in the care of patients with COPD, 
which also translate to asthma: improving medication 
adherence, smoking cessation, and medication therapy 
management.49 These outlined areas of opportunity also 
appeared to be the most common services offered along-
side spirometry throughout the studies included in this 
review. A summary of the complementary services can 
be found in Table 1.

Many of the pharmacist spirometry services emphasized 
proper inhaler technique to improve adherence and disease 
outcomes (n=12).12,18–21,25,30,32,35,36,39,40 The extent of inha-
ler technique counseling was not thoroughly described in all 
these programs. Armour et al studies cited utilizing “device- 
specific checklists” to assess inhaler use,19–21 while others 
were less descriptive of teaching modalities. It has been 
established that errors in inhaler technique are associated 
with poorer disease control and that pharmacists can offer 
proper interventions and counseling to improve adherence.50 

This education is well within the scope of pharmacists and 
spirometry results could help to measure the impact of 

proper inhaler use or identify patients who may need addi-
tional medication counseling.

Similar to proper inhaler use, it is reasonable to assume 
that pharmacists managing patients with respiratory dis-
ease would prioritize addressing smoking cessation. The 
review by Twigg and Wright specifically states that

Due to the relationship between smoking and the devel-
opment of COPD, it is potentially inappropriate to deliver 
a screening service without having the expertise to deliver 
(or refer to) a smoking cessation service.14 

Within this review, history of smoking was a common part 
of initial inclusion parameters for screening patients who 
may benefit from spirometry. Pharmacists commonly pro-
vided smoking cessation literature or counseling, with the 
majority of studies reporting 97–100% of patients identi-
fied as smokers receiving this service.23,24,28,35,39 Like 
adherence efforts, authors noted the existence of smoking 
cessation interventions, but they were not described in full 
detail. Aspects of the services such as if pharmacotherapy 
was offered, or what kind of counseling was given, were 
unavailable. One study specifically mentioned utilizing the 
results of spirometry as an objective measure of a patient’s 
lung health in providing cessation recommendations and 
counseling.28 A 2019 review by Westerdahl et al con-
cluded that while

studies conducted to date have shown mixed results, there 
is currently limited evidence in the literature that smoking 
cessation counseling that includes feedback from spirome-
try and a demonstration of lung age promotes quit rates.51 

However, a recent randomized controlled trial demon-
strated that brief smoking cessation advice plus spirometry 
information doubled prolonged abstinence at 12 months 
compared to brief advice alone.52 While the data support-
ing spirometry in smoking cessation is not yet well estab-
lished, this could be an opportunity for pharmacists to 
include information such as lung age provided by spiro-
metry, as part of their smoking cessation education 
services.

The extent of pharmacist involvement in medication 
management varied across studies. In some studies, phar-
macists would review medication lists and provide evi-
dence-based recommendations for altering medication 
therapy. The strongest evidence of these interventions 
came from studies of pharmacists in outpatient clinics, 
where diagnostic spirometry results were 
utilized.35,36,38,39,41 In these studies, pharmacists 
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recommended medication changes in 46–69% of patients 
based on evidence-based guidelines.36,38,41 These 
changes included adding therapy (55%), discontinuing 
therapy (26%), and/or adjusting doses of medications 
(12%).35,36 Follow-up data on these recommendations 
was limited. However, Mueller et al reported 87% of 
pharmacists’ recommendations were accepted by provi-
ders, suggesting they value pharmacist input.38 

Medication management services offered in conjunction 
with spirometry may increase patient engagement and 
improve clinical and humanistic outcomes. Simpson 
et al compared an asthma service with and without spiro-
metry and found that patients that had spirometry were 
more likely to see their PCP when referred by the phar-
macist (75% compared to 33%).30 Two cluster rando-
mized controlled trials in Australia demonstrated that 
a pharmacist asthma management program that includes 
spirometry positively impacted asthma severity/control, 
inhaler technique, action plan ownership, asthma-related 
quality of life, and medication adherence.19,21 It is diffi-
cult to discern if these outcomes should be attributed to 
spirometry or the medication management and patient 
education components of the service.19,21 Future studies 
comparing the effectiveness of pharmacist respiratory 
management services with and without spirometry 
would provide additional information on the utility of 
including spirometry in pharmacy-based medication man-
agement services.

Overall, there was a lack of details for these other 
services, their depth, and outcomes. The dearth of out-
comes data could be explained by the difference in settings 
for the services reviewed: community versus outpatient 
clinic practice. Outpatient clinic practices had access to 
the EMR, which facilitated communication between phar-
macists and providers and allowed for researchers to 
access additional data that studies in community pharmacy 
settings did not have access to. Future studies, especially 
in community pharmacy settings, should seek to stream-
line communication and ensure access to outcomes data 
relevant to the services provided.

Lastly, a benefit of spirometry may lie in its ability to 
attract patients and draw attention to other services. Allan 
et al revealed pharmacists believed spirometry services 
served to increase awareness of the pharmacy’s other 
services.18 Similar to other point of care tests utilized in 
pharmacy practice, like blood pressure, spirometry could 
offer an opportunity for pharmacists to collect objective 
patient information as a part of a comprehensive, 

evidence-based patient care service. Spirometry services 
may add the most value when they are complementary and 
offered in conjunction with other services that leverage 
pharmacist expertise, like smoking cessation, disease-state 
and medication education, and collaborative medication 
management.

Pharmacist Perspectives on Spirometry
Six studies specifically sought to gather feedback from 
pharmacists offering spirometry services, all of which 
were in the community pharmacy setting. Survey methods 
were used in four studies, with response rates varying from 
58–100%.18,26–28 Three studies utilized focus groups and/ 
or interviews with participating pharmacists, with sample 
sizes of 4,29 15,27 and 32.25 Some papers had stronger 
qualitative research methodology,25,27 while others were 
designed for the purposes of evaluating the program and 
did not employ rigorous research methods.18,29 For most 
studies included in this paper, pharmacists opted in to 
providing the spirometry service so pharmacist responses 
may be biased and not reflective of the general pharmacist 
population.

Several studies found that pharmacists were confident 
in their ability to provide spirometry services following 
comprehensive training,28,29 including identifying patients 
at risk, conducting the test, interpreting results, and refer-
ring to primary care providers.26 Fuller et al found that 
pharmacists with lower comfort had performed fewer 
spirometries28 and Allan et al described the importance 
of initiating the service soon after training to enhance 
pharmacist confidence.18

Community pharmacists commonly cited patient 
recruitment as a challenge and some pharmacists felt that 
they needed more training or support in how to approach 
patients for this clinical service.25,27,28 Pharmacists identi-
fied patients’ lack of awareness of COPD as a barrier to 
recruitment.27 A known facilitator to patient recruitment is 
marketing and promotion of the pharmacy service. When 
the services were well advertised in local media and 
through screening days supported by the Australian Lung 
Foundation, pharmacists were inundated with patients 
requesting spirometry.18

Challenges with pharmacist availability were com-
monly cited by the community pharmacists as barriers to 
service implementation and success. Pharmacists reported 
trying to schedule patients when two pharmacists were on 
duty so the service could be provided uninterrupted.25,29 

Some pharmacies chose to do lung screenings days with 
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a pharmacist dedicated to spirometry so that the service 
did not interrupt normal workflow of the pharmacy.27 

Good staff support is a facilitator to implementation. 
Pharmacists reported engaging technicians in identifying 
target patients, recruiting patients and having patients fill 
out the questionnaire.27 Where pharmacists did not include 
technicians in the study, they reported envisioning similar 
roles for support staff if the service were to be 
continued.18,29

Pharmacists found the service to be professionally 
rewarding and most reported an interest in continuing the 
service.18,25,27 Suggested changes for the service involved 
simplifying documentation,18,27 integrating spirometry 
with other health screening services,27 addressing time 
constraints and scheduling issues,25 and increasing 
demand through advertisements and public awareness 
campaigns.27,29 For many, remuneration for the service 
was necessary to continue offering spirometry in the 
future.18,25,27

Provider Perspectives
One of the most challenging aspects noted in many of the 
publications was the communication and acceptance of 
pharmacists’ recommendations to PCPs. Physicians and 
other primary care providers, like the public, may not be 
aware of the capabilities and training of a pharmacist.

Tilly-Gratton et al examined Quebec physicians’ agree-
ment on expanding the role of pharmacists in managing 
asthma. The survey generated a 56% response rate from 
420 physicians specializing in family medicine, pediatrics, 
or emergency medicine. Physicians were asked to rank 
agreement with the statement

I am comfortable with the professional activities of phar-
macists enabling them to offer pulmonary function tests 
(e.g., spirometry) in the pharmacy to monitor my patient’s 
therapy. 

Only 49% of the physicians agreed by scoring a 4 or 5 on 
the 6-point Likert scale that pharmacists should offer 
spirometry for monitoring patients with asthma. The find-
ings of this question should not be surprising. Many phy-
sicians may be concerned about the training of the 
pharmacists and the accuracy of the spirometer used. 
Other physicians may want to be more involved with the 
monitoring of their asthma patients and do not feel addi-
tional services are needed. This last statement is supported 
by the authors’ findings where pediatricians and family 
medicine doctors were more likely to disagree with 

pharmacists monitoring patients with spirometry compared 
to emergency department doctors agreeing with pharma-
cists helping to monitor asthma patients. One limitation 
noted by the authors was the survey was conducted prior 
to the passage of a law expanding the pharmacist profes-
sional activities, so physicians may not have experience 
working with pharmacists in these roles.53

Cawley et al provided physician perspectives in 
a narrative review of successful pharmacist spirometry 
services at three different primary care settings.12 

Spirometry services provided by pharmacists in primary 
care settings enhanced interprofessional education for 
family medicine residents and medical students, improved 
testing convenience for patients and provided prompt 
results for physicians.12

Future research to gather primary care provider’s per-
spectives on pharmacist-provided spirometry are war-
ranted given the lack of data that is available. These 
studies could uncover important perspectives that could 
influence the design and implementation of spirometry 
services.

Patient Perspectives
Limited information is available on the patients’ perspec-
tives of pharmacists providing spirometry. A few studies 
gathered patient feedback and indicated the service to be 
helpful and convenient. In one study, patients were asked 
about their satisfaction with the spirometry service and 
were very satisfied (4.64 standard deviation 0.5, on 
a scale 0–5, where 5 is very satisfied) and willing to pay 
for spirometry services that were provided by pharmacists 
working in Australian independent pharmacies.18 

Whereas, patients in the United States were more moti-
vated to attempt quitting smoking after completing free 
testing in a community pharmacy setting.28 However, 
patients were challenging to reach by phone and email, 
post-screening. The numbers of patients surveyed were 
minimal and bias was present with patients being selected 
to complete surveys and interviews. Most of the analysis 
about patient satisfaction came from the pharmacists pro-
viding the spirometry service. Overall, community phar-
macists indicated patient engagement in testing and 
reviewing the results, and patient appreciation of free and 
convenient testing.25,27,29 More analysis of the patient 
experience with pharmacist provided spirometry in com-
munity and other settings is warranted.
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Limitations
Our scoping review has some limitations. Despite inclu-
sion of papers describing pharmacist services in six coun-
tries, the search may have been limited by the inclusion 
criteria for records available in English. This scoping 
review utilized a modified approach in developing the 
search strategy that deviates from the recommendations 
for a scoping review from the Joanna Briggs Institute.16 

While one author did conduct an initial limited search and 
discuss the findings with the other authors to determine 
additional search criteria, a formal analysis of text words 
in the titles and abstracts and index terms was not done. 
This may have resulted in some useful terms being left out 
of our search and some articles may have been missed as 
a result. Another limitation is that the authors used 
PubMed and EMBASE databases for the search, which 
results in an approximate yield of 92%, meaning some 
articles may have been missed.54 Including additional 
databases, such as Google Scholar and Web of Science 
may have resulted in an additional 1–2 articles being 
identified for inclusion.54 Given that there were many 
common themes across the articles that were identified, 
the authors did not feel that an additional 1–2 articles 
would significantly alter the findings of this review.

Conclusion
Studies of pharmacist provided spirometry have been 
conducted around the world in community pharmacies 
and clinic-based practices. While community pharmacists 
may increase access to spirometry screening services for 
patients, the lack of communication with PCPs and lack 
of remuneration for spirometry in this setting are barriers 
that need to be overcome to optimize the utility of spiro-
metry services in the community pharmacy setting. 
Clinic-based spirometry services provided by pharma-
cists may increase patient access to diagnostic testing 
and PCP access to results, as providers may be more 
likely to refer patients when a service exists in their 
practice and patients may be more likely to complete 
spirometry when it is conveniently located in the PCP’s 
office. Clinic-based services were often interprofessional 
and collaborative, allowing a patient to receive the test, 
test results, diagnosis, and medication changes all in one 
visit. Pharmacists were able to secure payment in clinic 
settings, making spirometry a potential area of future 
growth for sustainable pharmacist services.

Spirometry services were often offered with other clin-
ical pharmacy services such as smoking cessation, inhaler 
technique assessment and adherence support, and medica-
tion management. Collaborative practice agreements for 
chronic disease management for pulmonary conditions 
and tobacco use are opportunities for pharmacists to lever-
age their expertise and spirometry could be 
a complementary service that supports those services.

This review confirmed that pharmacists can meet qual-
ity standards for spirometry at rates similar to other health-
care providers. Following comprehensive training, 
pharmacists felt confident in their ability to perform spiro-
metry and found the service to be professionally reward-
ing. Data around provider and patient perspectives is 
limited and should be further investigated to determine if 
providers and patients would find value in and be willing 
collaborators for pharmacist provided spirometry services.

Spirometry testing provides an opportunity for pharma-
cists to improve evidence-based practice for screening and 
diagnosis of lung conditions and can provide a pipeline of 
patients for chronic disease management services under 
consult agreements.
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