Jordan Journal of Pharmaceutical Sciences, Volume 10, No. 2, 2017

Economic Impact of Inhaler Misusein Australia and Jordan: Checklist Guided

Patient Education can Reduce Phar maceutical Expenditures

Iman A Basheti **, Eman A Hammad <, Sinthia Z Bosnic-Anticevich ?

1 Department of Clinical Pharmacy and Therapeutics, Faculty of Pharmacy, Applied Science Private University,
Amman, Jordan.

2 Department of Biopharmaceutics and Clinical Pharmagy, Faculty of Pharmacy, The University of Jordan; Amman, Jordan.
3 Principal Research Fellow, School of Medical Sciences, Sydney Medical School and Woolcock Institute of Medical Research,

University of Sydney, NSW, Australia Sydney University, Sydney, Australia.

ABSTRACT

Objectives: To estimate costs associ ated with patient inha er misuse and potential savingsthat might be gained asaresult
of improving inhaler technique through pharmacist delivered intervention. Methods: This study took the form of a
longitudinal, parallel group, repeated measures study design in which community pharmacists from Australiaand Jordan
wereinvited to educational workshops on inhaler technique. Pharmacists (research pharmacist in Jordan) then delivered
an educationd intervention to patients with asthma on inhaer technique. Petients were assessed at basdline and three
monthsfollowing baseline. Theimpact of incorrect inhaler technique on costs was determined before and after education.
Results: Mgority of pharmacists were females (Australia 56%, n=16; Jordan 57%, n=14) with no significant differences
inageor yearsin practice. Turbuhaler and Diskus users from Australiaand Jordan (n=53; n=51 respectively) showed no
significant differences. Cogt of inhaer misuse for Austrdians was estimated at US$ 6,492 per year with an average US$
122.5 per user. Cost of inhaler misuse for Jordanianswas estimated at US$ 10,990 per year with an average of US$ 215.5
per user. Substantial savings resulted due to the pharmacist delivered intervention. Conclusions: This study outlined the
substantial costs associated with inhaler misuse and significant cost savings resulting from apharmaci<t led intervention,

demongtrating the necessity for pharmacist ddlivered education in thisarea.
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1. INTRODUCTION

The worldwide costs associated with the management
of asthma in adults and children are reported substantial;
primarily attributable to the costs of medications, related
to both the drug and the inhaler device type®. When it
comes to medication classes, combination medications
(inhaler corticosteroids and long acting beta agonists) in
the one device have become a cornerstone in the
management of asthma®. Amongst the devices used, dry
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powder inhalers (DPIs) are popular astheir use overcomes
the co-ordination problem required with other devices
such as pressurized metered dose inhaers (pMDls),
achieving higher lung deposition and minimizing side
effects® 4.

Whilst there are theoretical and practical advantages to
the delivery of respiratory medication viainhalers®, it is
recognized that a high proportion of patients (up to 90%)
across all age groups do not use their inhalers correctly®
9., This problem appears common across the spectrum of
inhaler devices™ 12, The implications of patient inhaler
misuse are significant with suboptimal inhaler use being
associated with poorer adherence™® and asthma control 4,
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with obvious conseguences on the day-to-day lives of
people with asthma®®. However, in addition to the impact
on the clinical manifestations of asthma (>29, the impact
of inhaler misuse has aso been suggested to be financial.
In 1990, King et a., conducted a study in the UK in which
a small cohort of people with asthma were evaluated in
terms of the cost of misusing their pMDI inhaers. The
results showed that there was a large cost associated with
pMDI misuse @, Further, research has shown that there
are differences in the primary health care costs associated
with the use of different inhalers 2,

In considering the costs of using inhaler devices
incorrectly, it is therefore also important to determine
whether improving inhaler technique do not only impact
on the use of these inhalers and subsequent clinical
outcomes, but also on the costs associated with their use.

Patient education to improve inhaler technique should
be a central element of patient education in asthma®.
However, health care professionals who are expected to
educate asthma patients on inhaler technique perform very
little better than patients in their ability to demonstrate the
correct use of asthmainhaler devices®2%, Pharmacists are
in a pivotal position to optimize patients’ inhaler and can
be trained to deliver successful focused educational
service to asthma patients on inhaler use# 26.27,

The aim of this research was to estimate the costs
associated with inhaler misuse and the potential savings
that might be gained as a result of improving inhaler use
through a structured, pharmacist-delivered intervention. In
order to determine the multinational relevance of this
question, thisresearch included a comparison between two
countries (Australia and Jordan).

Methods
Study design and settings

This interventional counselling study took the form of
apre-post study design in which people with asthma were
asked to attend the community pharmacy (respiratory
clinics in Jordan) and data was collected at baseline and
follow-up (3 months post baseline). Similar study
processes were completed in Australia and Jordan. Ethics
approval for this research was obtained from the
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University of Sydney Human Ethics Committee
(Australia), and from the Jordanian Ministry of Health and
the hospitals at which the study was conducted (Jordan).
Data collected in Australia was conducted during
2003/2004 and in Jordan during 2009/2010.

Pharmacist recruitment and training

A convenient sample of community pharmacistsin the
Sydney metropolitan area (Australia) and arandom sample
of community pharmacists in Amman (Jordan) were
invited to participate in the study by telephone calls and
formal invitation letters or visits (Jordan). Australian
pharmacists were included in the study if they were
practicing in a community pharmacy, with at least one
pharmacist assistant present at all times, and not involved
in any other clinical study. Pharmacists were excluded if
they were not able to attend the study workshop or to
commit to the follow-up study. Jordanian pharmacists
were included in the study if they were practicing in a
community pharmacy and agreed to attend the study
workshop.

Once recruited, Australian pharmacists attended the
workshop in the Faculty of Pharmacy, University of
Sydney and Jordanian pharmacists attended the workshop
a Ibn Al-haitham hospital, Amman, Jordan. The
workshops were delivered in Australia and Jordan by the
same researcher (IB, an expert in the area of asthma
management and inhaler technique education), and were
similar with regards to length (2 to 3 hours) and material
covered (general information about asthma, inhaed
medications, patient education on inhaler technique and
clinical effect of each incorrectly performed step in the
inhaler checklists with lung images to explain the
consequences of incorrectly performed steps in the
inhalation technique checklists)®2),  Similar adult
learning principles were used to enhance pharmacists
knowledge and psychomotor skills on inhaer
technique®2®), The environmentsin which the educational
activities of both workshops took place were alike and set
to satisfy al of the requirements for a good learning
environment ©9,

Pharmacists' inhaler technique was scored on two DPIs
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(Diskus (DIS) and Turbuhaer (TH)) using published
checklists (Table 1). Both the DIS and TH checklists
comprise 9 seps, of which 3 steps and 4 steps,
respectively, are essential. One point was assigned for each
correctly performed step, giving amaximum score of 9 for

7

each device (Table 1). GlaxoSmithKline provided placebo
DIS inhalers, and AstraZeneca provided placebo TH
inhalers. Pharmacists were then shown how to teach peak
flow meter technique and educate patients about DIS and
TH technique.

Table 1. Inhaler technique checklists

Diskustechnique checklist

. Open Inhaer*

. Push lever back completely*

. Exhale to residual volume

. Exhale away from mouthpiece

. Place Mouthpiece between teeth and lips
. Inhale forcefully and deeply*

. Hold breath for 5 seconds

. Exhale away from mouthpiece

. Close inhaler

OCoOoO~NOOUTA~,WNE

Turbuhaler technique checklist

. Remove the cap from the Inhal er*

. Keep inhaler upright*

. Rotate grip until aclick is heard*

. Exhale to residua volume

. Exhale away from mouthpiece

. Place mouthpiece between teeth and lips
. Inhale forcefully and deeply*

. Hold breath for 5 secondst

. Exhale away from mouthpiece

©OCooO~NOOUTA~AWNE

* Essential steps based on previous published literature.3
insert, but appears in the Turbuhaler instruction on the G
checklist published by van der Palen et al and Basheti et

The workshop concluded with re-assessment of the
pharmacists inhaler technique, with any residual
problems corrected before workshop end. Pharmacists in
Australia received information on how to complete data
collection forms for the three month follow-up patient
study they were about to deliver. The study materias they
were provided with included “Inhaler Technique Labels’,
an evidence-based educational protocol (Figure 1).
Pharmacists in Jordan did not receive the data collection
forms because the patient part of the study was not
delivered by them (it was delivered by aresearcher clinical
pharmacist). The strategies used to educate pharmacists
and patients about inhaler technique were previously
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tNote that this step is not included in the product

lobal Initiative for Asthma (GINA)®@ and in the
PREEL)

evaluated for their
el sawhergl?s 28, 31),

efficacy and were reported

Patient Recruitment and intervention delivery

Once trained, pharmacists (researcher in the Jordanian
arm of the study) were asked to approach patients with
asthma presenting DIS and TH prescriptions at the
pharmacy (respiratory clinics in Jordan). Individuals who
agreed to participate and signed informed consent then
proceeded into the study. At thistime (baseline) assessment
of patients DIS or TH technique was conducted using the
relevant placebo inhaler. Inhaer technique was evauated
using published checklists (as above).



Economic Impact of Inhaler...

Afterwards, pharmacists (researcher in Jordan)
delivered inhaler technique education to the patients,
which concluded with the application of the inhaler
technique label, highlighting the particular steps
performed incorrectly by the individual. Participants
returned to the pharmacy on monthly basisin Australia (for
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reassessment and reeducation) @V, while in Jordan they
returned only once at follow-up visit @2, For the follow-up
assessment, participants returned to the pharmacy (clinics
in Jordan) after three months at which time their inhaler
technique was assessed using the same inhaler technique
assessment method described above.

Figure 1: Inhaler Technique Education Protocol using the novel inhaler technique labels

Assess patient's inhaler technique

Highlight any incorrect steps on the "Inhaler Technique Label"

Educate patient on correct inhaler technique by verbal counselling and physical demonstration with a
placebo inhaler, addressing all steps in the inhaler technique checklist

Repeat steps 1 and 3 up to three times if necessary, until the patient has correct technique.

Attach the highlighted 'Inhaler Technique Label' to the patient's own inhaler

Repeat the inhaler technique assessment and education at each subsequent visit, and place a new 'Inhaler
Technique Label' on the patient's replacement inhaler (or on the old one if still in use), highlighting the

label with the initial problems.

Inhaler Technique Education Protocol

Educate
"Demonstration with
return demonstration

1-Remove cap from inhaler

2-Keep inhaler upright

J-Rotate grip until “click™

4-Exhale to residual volume

5-Exhale away from the mouth picce

6-Mouth piece between tocth and lip

T-Inhale foecefully and deeply

8-Hold breath foe 5 seconds

9-Exhale away from mouth piece
LY F

Assess technique ﬁ

Highlight label with initial
problems

!

Attach label to
inhaler

Heoes c2p from inkde
ey shaler upgh
Rts prip il ol

The Inhaler technique labels
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Economic impact of incorrect inhaler use

In order to determine the impact of incorrect inhaler
use on costs, inhaler technique errors were divided into
those rated as ‘essential’ and ‘non-essentia’ steps
(Table 1)@3), Participants with incorrect essential
technique are those who demonstrate the technique with at
least oneincorrect essential step. Errorsrelated to essential
steps are considered to have substantial cost impact, as
patients with incorrect essential technique are assumed to
receive minimal drug delivered to their lungs @5 1° 39 and
therefore the acquisition costs to purchase the controller
inhalers can be considered wasted 29,

The proportion of participants with at least one error
with ‘essential’ steps (incorrect essential technique) was
estimated at two points in the study: Baseline and follow-
up visit after 3 months. This was done for Australian and
Jordanian participants.

“Total annual expenditure’ is the estimated annua
spending on inhaler therapy use by the study participants.
This was estimated by calculating inhalers total price over

the study period (three months) multiplied by four. Inhaers
total price over the study period were estimated assuming that
TH users required one inhaler every two month (120 doses
per inhaer, twice daily); whilst DIS users use one inhaler
monthly (60 doses per inhaler, twice daily) @2,

Public acquisition unit prices for the year 2016 were
utilized in the costs estimation of theinhalers used in each
country was obtained from the Australian department of
health - the Pharmaceutical Benefits Scheme ©9; and the
Jordan Drug and food administration (JFDA) G7) (Table 2).

“Cost of inhaler misuse” at baseline was estimated by
multiplying “Total annual expenditure” by the proportion
of patients with incorrect essential technique (at least one
incorrect essentia step exists). "Cost of inhaler misuse” at
follow up was estimated the same way using the proportion
of patients with incorrect essential technique at follow up.

“Cost savings’ was estimated as the differencein ‘ cost
of inhaler misuse’ between baseline and follow up.

The “net benefit” was estimated as the "cost savings'
minus the cost of training the pharmacistsin each country.

Table 2. Unit prices of theregistered controller medicationsin each type of inhaler (Diskusand Turbuhaler) used
by the participantsin the study arms conducted in Australia and Jordan

Australia Australia Jordan Jordan
Type of registered controller medications  Australian Amer| Jordani Ameri Dollar
in each type of inhaler Dollar merican ordanian erican Vol
. Dollar (US$)  Dinar (JD)t (US9$)
(AUS)
Diskus
Seretide® 250/50 AUS$ 38.3 Us$27.2 JD 34.9 US$49.1
Seretide® 500/50 AUS$ 383 Uss$27.2 JD 47.5 US$ 66.9
Flixotide® 250 AUS$ 36.1 US$ 25.6 JD 20.6 US$ 29.0
Turbuhaler
Pulmicort® 200 AUS$ 36.4 US$ 25.8 JD 15.1 Us$21.3
Pulmicort® 400 AUS$ 38.3 Uss$27.2 NA NA
Symbicort® 160/4.5 NA NA JD 42.37 US$59.7
Symbicort® 400/12% AUS$38.3 Uss$27.2 NA NA

Seretide 250/50 (fluticasone plus salmeterol (250mcg/50mcg)); Seretide 500/50 (fluticasone plus salmeterol (500mcg/50mcg)); Flixotide
250 (fluticasone 250mcg); Pulmicort 200 (budesonide 200mcg); Pulmicort 400 (budesonide 400mcg); (Symbicort 160/4.5) (budesonide
plus eformoterol (160mcg/4.5mcg)); (Symbicort 400/12) (budesonide plus eformoterol (400mcg/12mcg)). *Australian Government,
Department of Health 9 (Note: current prices for inhalersin Australia are slightly higher than that at the time of the study (AU$36.1)).
tPublic prices in Jordan as approved by Jordan Food and Drug Association @7, #Calculations were done using prices for Symbicort 120
doses. One American dollar equals 0.71 Jordanian Dinar. One Australian dollar equals to 0.71 American dollar. NA= not applicable.
Prices presented here are the maximum prices to consumers in Australia and the public prices (plus taxes) in Jordan.
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Statistical analysis

Data were analyzed with statistics software (SPSS 20,
SPSS, Chicago, lllinois). Proportional data were analyzed
using Pearson's Chi-Square test to compare between the
groups. For continuous variables, Independent sample T
test (normally distributed data) or Mann—Whitney U-test
was used. For al statistical analysis, p-vaues of 0.05 or
less were considered statistically significant.

Results

Sixteen pharmacists and 14 pharmacists in Australia
and Jordan respectively participated in this study. Mg ority
of pharmacists were females (Australia 56%, Jordan 57%)
with similar age (Austraia: 40.4 + 10.7; Jordan: 36.0
10.4 (mean £ SD)) and years in practice (Australia: 16.1 +
11.4; Jordan: 15.9 + 9.8; (mean = SD)). Results of
pharmacists’ inhaler technique and effect of workshopsare
reported elsewhere (82, Average training costs was US$
650 in Australiawhilst the average cost in Jordan was US$
320 per one educational workshop. Details of training
costs are presented in (Table 5).

From Australia, 30 DIS users and 23 TH users
participated in the study. From Jordan, similar number of
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patients participated (28 DIS users and 23 TH users).
Magjority of participants from both countries were females
(Australia 68%; Jordan 61%). Most of the participants
were aged in their fourth decade (Australia: 48.85 £ 19.0;
Jordan: 43.25 + 14.5). No significant differences were
found between the inhaler groups in each study arm, p >
0.05 Oneway ANOVA.

Correct essential technique

At basdline, in both Australia and Jordan, a
significantly greater proportion of participants were able
to demonstrate correct essential technique with the DIS
compared to the TH. Three months following education,
all patients in Australia and majority of the patients from
Jordan were able to demonstrate correct essentia
technique for both inhaler devices (Table 3).

Economic impact of incorrect inhaler use

Table 4 presents the type of controller medications that
DIS and TH users were taking from the start of the study.
This information was used to estimate the ‘Total annua
expenditure’ of DISand TH inhalers use in both Australia
and Jordan.

Table 3. Proportion of patientswith correct essential techniquesin Australia and Jordan at baseline and
after 3 months of education

Australia Jordan
. . . Diskus Turbuhaler Diskus Turbuhaler
Correct essential technique at baseline 1=30 n=03 =08 n=03
18 (60%) 7 (30%) 19 (68%) 1 (4%)
Correct essential technique at three Diskus Turbuhaler Diskus Turbuhaler
months n=29 n=20 n=26 n=23
29 (100%) 20 (100%) 23 (88%) 19 (83%)
*Pvalue NA NA P=0.109 P<0.001

*Comparing proportion of patients with correct essential technique at baseline to three months follow-up (McNemar's test).

NA= not applicable.
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Table4. Proportion of patientsusing registered controller medicationsin each type of inhaler
(Diskusand Turbuhaler) used by the participantsin the study arms conducted in Australia and Jordan

Type of rggistered contrqller medications Australia Jordan
in each type of inhaler

Diskus #n=30 n=28
Seretide® 250/50 16 (50.0%) 14 (50%)
Seretide® 500/50 13 (40.6%) 6 (21.4%)
Flixotide® Diskus (250) 1(3.1%) 6 (28.6%)
Flixotide® Diskus (250) (plus Oxis) 1(3.1%) 0 (0.0%)
Flixotide® Diskus (250) (plus Foradil) 1(3.1%) 2(7.1%)
Turbuhaler n=23 n=23
Pulmicort® 200 4 (17.4%) 8 (34.8%)
Pulmicort® 400 8 (34.8%) 0 (0.0%)
Pulmicort® 200 (plus Oxis) 1(4.3%) 1(4.3%)
Pulmicort® 400 (plus Oxis) 4 (17.4%) 0 (0%)
Symbicort® 160/4.5 0 (0.0%) 14 (60.9%)
Symbicort® 400/12 6 (26.1%) 0 (0.0%)

* The inhaler strengths are in micrograms. #n the Australian study arm, two patients withdrew consent before inhaler technique
assessment and education (Seretide users), hence inhaler costs were calculated for n=30. Seretide 250/50 (fluticasone plus
salmeterol (250mcg/50mcg)); Seretide 500/50 (fluticasone plus salmeterol (500mcg/50mceg)); Flixotide 250 (fluticasone
250mcg); Oxis (formoterol 12mcg); Foradile (formoterol 12mcg); Pulmicort 200 (budesonide 200mcg); Pulmicort 400
(budesoni de 400mcg); (Symbicort 160/4.5) (budesonide plus eformoterol (160mcg/4.5mcg)); (Symbicort 400/12) (budesonide

plus eformoterol (400mcg/12mcg)).

Australia

“Total annual expenditure” of DIS used by the
Australian participants was calculated as US$ 9,734.4. As
for TH users, it was calculated as US$ 3,711.6. Total
annual expenditure for both inhalers equaled to US$
13,446.0.

“Cost of inhaler misuse” at baseline for the DIS was
calculated as US$ 3,893.8, equaing to US$ 129.8 per
patient. Asfor TH Australian participants, it was estimated
at US$ 2,598.1, equaling to US$ 113.0 per patient. ‘ Cost
of inhaler misuse’ at follow up for both DIS and TH was
zero as al of the patients were able to demonstrate correct
essential technique at this stage of the study.

The annual ‘cost savings' for both inhalers equaled to
US$ 6,491.9, corresponding to US$ 132.5 per patient.
Considering the cost of the workshop (US$ 650), the ‘ net
benefit’ here was US$ 5,841.9, corresponding to US$
119.2 per patient.

Jordan
“Total annual expenditure” for the DIS used by the
Jordanian participants during the study period was US$
15,849.6. Asfor the TH users, it was US$ 6,165.0. ‘ Total
annual expenditure’ for both inhalers was US$ 22,014.6.
‘Cost of inhaler misuse’ at baseline was calculated at
US$ 5,071.9 for the DIS users, equaling to US$ 181.1 per
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patient. Cost of inhaler misuse was US$ 5,918.4 for TH
users, equaling to US$ 257.3 per user.
At follow up, the ‘cost of inhaler misuse’ was US$
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1902.0 for DIS users, equaling to US$ 73.2 per patient.
Cost of inhaler misuse was US$ 1048.1 for TH users,
equaling to US$ 45.6 per patient.

Table 5. Cost of pharmacist education delivery in Australia and Jordan

Resour ce used Australia

Jordan

Venue* plus catering US$ 290
(Dinner / coffee break)

#Trainers (n=3)

US$ 70 each (total $210)

US$ 160

US$ 50 each (total $150)

administrative costs US$ 50 US$ 50

Advertising US$50 US$50

Printing US$50 US$50

Placebo inhalers? Provided by the company Provided by the company
Total cost of one workshop US$ 650 US$ 320

* Place of workshop: Australia- University of Sydney, Common room. Jordan- Meeting room at I bn Al-haitham Hospital (Private
hospital in Amman, Jordan). Cost shown in American Dollars (US$). #This cost is an estimate; trainers in this study were the
researchers and were not paid. “GlaxoSmithK line provided placebo DIS inhalers; AstraZeneca provided placebo TH inhalers.

Annual ‘cost savings' for both inhalers (DIS: 3,169.9;
TH: 4,870.3) was calculated at US$ 8,040.2, equaling to
US$ 164.1 per patient. Cost of the workshop in Jordan was
estimated at US$ 320, hence the ‘Net benefit' was
calculated at US$ 7,720.2, equaled to US$ 157.6 per
patient.

Discussion

This study is among the few studies that assesse costs
associated with poor inhaler techniques in Australia® 39,
and to the best of our knowledge, thisis the first study in
Jordan. Thus, it provides valuable insight to decision
makers on the potential cost savings and cost implications
of patient-pharmacist led education. This study sheds light
on the importance of pharmacists tailored education
program delivered to asthmatic patients on the proper use
of inhalers, asit can lead to a sustained increase in correct
inhaler technique and therefore substantial cost savings.
This has been demonstrated in two countries with different
healthcare systems; Australia and Jordan. Our results are
consistent with other studies highlighting the significant
role pharmacists can play in patient inhaler technique
education(“0.42.43),

Clinical guidelines for asthma treatment recommend
that inhaler technique training should be delivered and
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repeated on regular basis, and that all heath-care
professionals should participate . Pharmacists are the last
health-care providers with patient contact before patients
start using their asthma medications. Patients must see
their pharmacist before they are dispensed their controller
medications, giving the pharmacist the idea chance to
assess their technique and to deliver the needed education.
Also, patients need to come back to the pharmacy to obtain
their refill prescriptions, providing the pharmacist the
chance to reassess their technique on regular basis. Add to
that, in Jordan many patients self-medicate themselves,
and may buy their inhalers from the pharmacy without a
prescription ¥4, resulting in the possibility of the
pharmacist being the only health care professional they see
for their asthma management and treatment. Inhaler
technique education by pharmacists requires few minutes
only®D, Considering these factors and the feasibility of
pharmacists providing patient education about asthma and
inhaler technique, preparing the pharmacists for this task
is anticipated to be highly rewarding.

Australia and Jordan represent different healthcare
systems and health education, yet the issues associated
with incorrect inhaler use were found consistent with
certain parts of the Dis and TH technique in both
countries®), There were similar rates of error amongst the



Jordan Journal of Pharmaceutical Sciences, Volume 10, No. 2, 2017

pharmacists and patients in Jordan and Australia ®. This
would suggest that these problematic steps are device-
specific and not a result of cultural or health education
backgrounds. Most patients were unable to perform
correctly the essentia technique steps at baseline. Three
months following education by pharmacists, all patients
from Austraia and magjority from Jordan (86%)
demonstrated correct use of their inhaers. The better
results obtained in the Australian study arm could be due
to the fact that patients were seen (reassessed and
reeducated on correct inhaler technique) on monthly basis
before the third month assessment was compl eted. Patients
from Jordan were only seen once following baseline (at the
follow-up visit). A nationwide pharmacist — patient guided
educational program focusing on theimportance of regular
inhaler technique assessment and education can provide a
potential effective strategy toimprove patients' use of their
inhalers and subsequently achieve substantial cost savings.

Studies suggested that asthma costs increase
significantly ~ with  uncontrolled  patients  with
asthma(®® 1938, 39. 49 " A gtydy in the USA reported that
medical expenditures attributable to asthma were up to
$4423 greater for those with markers of uncontrolled
asthma compared with those who did not have asthma “9),
Suboptimal use of the inhaler devices leads to lower
amounts of the medication reaching the targeted areas in
the patient’s lungs “"“®. This eventually results in worse
asthma control, leading to stepping up in corticosteroid
therapy to higher doses, or to adding additional therapies
(such as the long acting beta agonists) for patients who
could be managed well with inhaled corticosteroid therapy
alone ¥%%0), |n Australia, the Australian institute for health
and welfare reported total health expenditure due to
asthmaas $606 million 9, Thisaccountsto 1% of thetotal
health expenditure in Australia, with almost 60% spent on
prescriptions, accounting to 363 million ©b,

This study sheds light on the direct costs of inhaler
misuse, which was found to be similar across both inhaler
devices, but generally higher in Jordan than Australia. Cost
of inhaler misuse for Australians was estimated at an
average of US$ 122.5 per user, with close estimates for
DIS users (US$ 129.8) and TH users (US$ 113.0). Asfor

Jordan, the cost of inhaler misuse was estimated at an
average of US$ 215.5 per user, somewhat lower for DIS
users (US$ 181.1) compared to TH users (US$ 257.3).
This dissimilarity was mainly due to the differences in
inhaler unit prices used in the calculations. In Austraia,
the maximum prices to consumers as provided by the
Pharmaceutical Benefits Scheme Health 9 were used and
were somewhat lower than the public prices provided by
the JFDA in Jordan®’. In Australia, health insurance is
provided to all eligible Australian residents through
Medicare, alowing access to a range of medical services,
lower cost prescriptions and free care as apublic patient in
a public hospital ®2. In Jordan, the government provides
health insurance for the majority of the population. In
2010, it was estimated that 69.6% of the population are
insured, with the Ministry of Hedth being the most
prominent, (30.7% of the population), followed by the
Royal Medical Services (17.8%), both the Ministry and
Royal Medical Services (7.0%), Ministry and the private
sector (2.6%), or Ministry and UNRWA (1.7%) ®3. This
leaves about 30% of the population in Jordan uninsured,
drawing attention to the importance of correcting patient’s
inhaler technique in order to save the inhaer treatment
wastage cost on the government and the uninsured patient.

Limitations

This study provides a meaningful insight about the
effect and structure of a pharmacy led asthma service,
however, there are a number of limitations that warrants
discussion; this study does not capture the impact of
educating and improving inhaler techniques on asthma
control or quality of life. Recent studies have highlighted
though that correct inhaler techniques are associated with
better asthma control and lower frequent emergency
department visits due to exacerbation“,

Incorrect essential technique means little or no
medication has reached the patient's lung. Zero
effectiveness due to incorrect inhaler technique was
assumed. This has been assumed previously by expert
researchers in this field®> % 39, Noteworthy, this might
lead to underestimation of the effectiveness and control of
patients with certain incorrect essential steps. Thus, future

-121 -



Economic Impact of Inhaler...

research needs to reveal the impact of correcting each
essential step in the inhaler technique checklist on patient
outcomes. ldentify the significance of correcting each
essential step with regards to clinical outcomes would be
useful.

Theinhaler technique check lists used are validated and
reliable in assessing patient'sinhaler techniques®, yet the
criteria to inhale "forcefully and deeply" might be
associated with variability. For examples, DIS
manufacturer's instruction sheet recommends patients to
inhale "steadily and deeply" for optimum delivery. Thus,
our finding might have device-specific pitfalls, and there
are areas for improvements in this regard.

Cost estimation was based on assuming total waste of
drug in case of incorrect essentia inhaler technique,
studies of similar scope assumed zero delivery too> 19,
However, a proportion of drug might still be delivered &9
and thus cost savings shown in this paper might be
overestimated. Sensitivity analysis was not performed to
assess study conclusions on arange of drug delivery to the
lungs. Nevertheless, the cost savings shown here would be
substantial even if only 50% was taken into consideration.

Other limitations to this study include that it was not
conducted in both countries at the same time and patients
were not randomly selected. In Australia, the participating
pharmacists recruited patients to whom they might have
previously provided education in the pharmacy, whereas
in Jordan the patients were recruited from established
asthma clinics by one pharmacist researcher, so there was
no professiona relationship between the patients and the
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