
© 2018 Price et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms.php  
and incorporate the Creative Commons Attribution – Non Commercial (unported, v3.0) License (http://creativecommons.org/licenses/by-nc/3.0/). By accessing the work you 

hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For permission 
for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).

International Journal of COPD 2018:13 695–702

International Journal of COPD Dovepress

submit your manuscript | www.dovepress.com

Dovepress 
695

O r i g i n a l  R e s e a r c h

open access to scientific and medical research

Open Access Full Text Article

http://dx.doi.org/10.2147/COPD.S149404

Factors associated with appropriate inhaler use in 
patients with COPD – lessons from the REAL survey

David Price1,2

Dorothy L Keininger3

Boomi Viswanad4

Matthias Gasser5

Susann Walda5

Florian S Gutzwiller3

1Division of Applied Health 
Sciences, Academic Primary Care, 
University of Aberdeen, Aberdeen, 
UK; 2Observational and Pragmatic 
Research Institute, Singapore; 
3Novartis Pharma AG, Basel, 
Switzerland; 4Novartis Healthcare 
Pvt. Ltd., Hyderabad, India; 5GfK 
Switzerland AG, Basel, Switzerland

Background: Nonadherence to medication and incorrect use of inhalers represent significant 

barriers to optimal disease management of patients with chronic obstructive pulmonary disease 

(COPD). Thus, health care professionals (HCPs) play a critical role in educating their patients 

on appropriate inhaler use and in ensuring medication adherence. However, many patients do 

not receive appropriate inhaler training or have not had their inhaler technique checked.

Methods: The Real-life Experience and Accuracy of inhaLer use (REAL) survey was a 

computer-assisted, telephonic survey consisting of 23 questions gathering real-world informa-

tion on correct inhaler use, inhalation technique, device attributes, adherence, dosing accuracy, 

training, correct device use, ease of use, and factors that influence patient adherence in com-

mercially available inhalers delivering COPD maintenance therapy. All results are based on 

patient-reported data.

Results: The survey was conducted between January 4, 2016 and February 2, 2016. A total 

of 764 patients using various inhalers (Breezhaler® =186; Ellipta® =191; Genuair® =194; 

Respimat® =201) with mild to very severe COPD, with a mean ± SD age 56±9.8 years, com-

pleted the survey. Patient self-reported adherence was significantly lower in younger patients 

compared to older patients (p=0.020). Eighty-three percent of patients indicated that a demon-

stration (in-person) was “very helpful” versus 58% for video. Patient preferences for training 

methods were as follows: demonstration of inhaler use (83%), video (58%), instructions for 

use (51%), and leaflet (34%). Twenty-nine percent of patients had not been checked to see if 

they were using their device correctly by a HCP within the last two years. Patients who were 

checked were significantly more adherent than unchecked patients (p=0.020). The majority of 

the patients using Breezhaler reported either being very confident or confident of having taken a 

full dose, which was higher than those using Genuair, Ellipta (α=0.05), and Respimat (α=0.05). 

Treatment adherence in the last 30 days was highest with Breezhaler followed by Respimat, 

Ellipta, and Genuair.

Conclusion: The REAL survey identified attributes that influenced patient adherence and 

optimal inhaler use. Predictive attributes that influence patient adherence which HCPs should 

be aware of include age and disease severity. Modifiable attributes which the HCP can influ-

ence include correct inhaler use training, choice of training methods, checking patient inhaler 

technique at subsequent visits, and device selection. Inhalers are integral in the effective man-

agement of patients with COPD; it is therefore important that patients use the inhaler correctly 

and have full confidence in the dosage.

Keywords: chronic obstructive pulmonary disease, survey, inhaler use, adherence, dose con-

fidence, double dosing

Background
Inhaled therapy remains the cornerstone of chronic obstructive pulmonary disease 

(COPD) therapy. Inhaler devices facilitate the rapid delivery of small doses of drug 
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to the lungs to achieve high local concentrations at the 

targeted site, thereby reducing the risk of adverse effects as 

compared with systemic therapy.1 Effective inhaled thera-

pies for the treatment of COPD include bronchodilators and 

corticosteroids, most commonly delivered using pressurized 

metered-dose inhalers and dry powder inhalers.1,2 Effective 

treatment may be influenced by choice of inhaler device as 

specific device attributes may impact a patient’s satisfaction 

and adherence with therapy.3,4 Due to the chronic nature 

of COPD, long-term self-administration of medications is 

paramount for preventing disease progression. Adherence 

is the extent to which health behavior reflects a health plan 

constructed and agreed to by the patient as a partner with 

a clinician in health care decision-making.5 Adherence to 

medication is defined as successful initiation, implementa-

tion, and persistence to treatment and is fundamental in 

optimal disease management.6,7 Correct inhaler technique 

ensures that a full dose is received. Between 28% and 68% 

of patients use their inhalers incorrectly,8 which may result 

in ineffective management of COPD.9

There is increasing evidence that suggests correct inhaler 

technique is fundamental for effective therapy and that inhaler 

device type and mastery play important roles in improving 

adherence, clinical outcomes, health-related quality of life, 

and use of health care resources in patients with asthma and/or 

COPD.10–12 A recently published study showed critical errors 

are associated with COPD exacerbations, and critical errors 

are more common with non-breath-actuated inhalers.13 Poor 

inhaler technique, however, can significantly reduce effective 

delivery of the respirable fraction of the emitted dose that 

reaches the lungs.10 Studies have shown that many patients are 

not confident that they are using their inhaler correctly.9 Up 

to 94% of patients have demonstrated incorrect inhaler tech-

nique in clinical studies with either conventional pressurized 

metered-dose inhalers or dry powder inhalers.1

Unfortunately, a large proportion of patients also lack 

effective training from health care professionals (HCPs) on 

proper use of an inhaler device, with evidence suggesting 

that 39%–67% of HCPs do not train their patients on the 

correct use of their inhalers.14 Additionally, few patients are 

systematically checked at subsequent visits after the first 

prescription of an inhaler,15 despite the Global Initiative for 

Chronic Obstructive Lung Disease guidelines suggesting that 

physicians regularly assess patients for correct device use.16

HCPs cite patient satisfaction and ease of use as one of the 

most important attributes when selecting an inhaler device for 

patients,17 and these attributes can also affect treatment adher-

ence and effectiveness.14 In fact, treatment adherence has been 

shown to be modestly associated with inhaler satisfaction, 

better health status, and less frequent COPD exacerbations, 

although other factors are also likely to be involved.18 While 

patient satisfaction is important, correct inhaler technique is 

crucial as it can impact treatment outcomes.17

The Real-life Experience and Accuracy of inhaLer use 

(REAL) survey was a computer-assisted, telephonic survey 

conducted in patients with COPD to gather real-world infor-

mation on inhaler use, including information on the level of 

device training provided to the patients through to correct 

device use (adherence, correct dosing) and ease of use.

The objective of the REAL survey was to evaluate real-

world information on device training and factors that influence 

patient adherence in commercially available inhalers deliver-

ing COPD maintenance therapy via the Breezhaler® (Novartis 

AG, Basel, Switzerland), Ellipta® (GlaxoSmithKline, London, 

UK), Genuair® (Almirall, Barcelona, Spain), or Respimat® 

(Boehringer Ingelheim Pharma GmbH, Ingelheim, Germany) 

devices. The REAL survey results should serve as a guide 

to support good treatment practice for HCPs, help to further 

understand factors that promote adherence to medication, and 

enhance effective management of COPD.

Methods
The REAL survey was a 20-minute computer-assisted, tel-

ephonic survey consisting of 23 questions including (Table S1) 

16 closed-ended questions, 6 closed-ended questions where 

respondents were asked to explain an answer, and 1 open-ended 

question. The questions were derived from the Inhaler technique 

assessment initiative Helping Asthma in Real-life Patients 

and Optimum Patient Care COPD review questionnaires. The 

authors as a committee developed the REAL survey based on 

aforementioned questionnaires following a process of pretesting 

and expert review. Patients from 9 countries, Brazil, Canada, 

France, Germany, Italy, Japan, the Netherlands, UK, and USA, 

were surveyed. To ensure a representative global sample, 

patients on multiple continents were included in the study. A 

telephonic survey was selected as to ensure no limitations due 

to access or ability to use other technologies. The survey data 

were not weighted. The survey was conducted between January 

4, 2016 and February 2, 2016. This was a noninterventional 

market research study, and ethics approval was not required 

in accordance with the European Pharmaceutical market 

Research Association (ephmra.org). All patients provided writ-

ten informed consent at the beginning of recruitment and oral 

informed consent at the beginning of the telephone interview.

Patients included in the study were aged 40–75  years 

diagnosed with mild to very severe COPD by a general 
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physician or a pulmonologist, were using at least one of the 

4 devices (Breezhaler, Ellipta, Genuair, or Respimat) on a 

daily basis (maintenance therapy), and must have not par-

ticipated in any primary market research study on breathing 

problems within the 3 months prior to the survey. Patients 

were primarily selected upon physician referral, patient-

reported diagnosis, and experience with the inhaler devices 

included in this study. There was a limit on patient numbers 

for each device per country.

Patient-reported data on correct inhaler use (training and 

checks for correct use), inhalation technique, and device 

attributes (ease of use and confidence of inhaling full dose), 

and adherence and dosing accuracy data were collected. Key 

assessments used in the REAL survey are shown in Table 1. 

Demonstration of patient training was either in-person 

training by a HCP or by a virtual video presentation. All 

adverse events in relation to usage of Novartis’ Breezhaler 

device were reported within 24 hours to the respective 

country-specific Novartis drug safety departments (data on 

file). Significance testing was conducted using a χ2 test for 

comparisons of proportions applying a z-test. Significance 

levels were set at α,0.05.

Results
A total of 764 patients (Breezhaler =186; Ellipta =191; Genu-

air =194; Respimat =201) with mild to very severe COPD, 

with a mean ± SD age 56±9.8 years, completed the survey; 

51% and 49% of patients were male and female, respectively. 

The majority of patients (55%) reported moderate COPD 

severity with a mean time since diagnosis of 4.7±5.2 years; 

68% of patients were diagnosed by a pulmonologist.

Patient demographics are shown in Table 2. No sig-

nificant differences were observed between devices and 

disease severity. The majority of patients had used the device 

for more than a year (Figure 1). There was no significant 

difference in length of use between devices.

The patient population for the older than 65 years group 

was smaller (N=163) than the 65 years and under (N=601) 

group. Younger patients were significantly more likely to 

have mild and moderate disease compared to older patients 

(Table 3). Patient COPD severity tended to increase from 

each increasing age group.

Patient self-reported adherence is shown in Table  4. 

Patient adherence was significantly lower in patients 

aged 65 years compared to patients aged 65 years 

(p=0.020). No significant difference in adherence was 

observed between genders, disease severity or time since 

diagnosis. No significant difference in confidence of inhaling 

full dose was observed for gender, age, disease severity, or 

time since diagnosis.

Influence of training is shown in Table 5. Trained respon-

dents were significantly more confident that the correct dose 

was taken. Approximately 30% of all patients reported not 

having received any training on inhaler use. Of the 70% of 

patients that received training, the most common patient pref-

erence for training was demonstration of inhaler use (83%) 

followed by video (58%), instructions for use (51%), and 

leaflet (34%) (Figure 2). Adherent patients were significantly 

more often trained with a demonstration than nonadherent 

patients (p=0.037). Adherent patients were significantly 

more often trained by a pulmonologist than nonadherent 

patients (p=0.001).

Training was mainly performed by pulmonologists 

(41.3%), pharmacists (20.2%), nurses (18.1%), general phy-

sicians (12.0%), or others (8.4%) (Figure S1). Pulmonologists 

who diagnosed a patient as having COPD were most likely 

to train the patients themselves, whereas general physicians 

who diagnose the patient were more likely to delegate train-

ing to pulmonologists, pharmacists, and nurses.

Figure 2 shows that 83% of patients indicated demonstration 

was “very helpful” versus 58% for video. Patient preferences 

Table 1 Key assessments used in the REAL survey

Question Variable

Confidence in taking 
a full dose

Very low confidence
Low confidence
Neither high nor low confidence
Confident
Very confident

Inhaling correct dose Number of inhalations/puffs
Self-reported 
adherence

Patients were considered fully adherent if 
they reported having taken their medication 
every day within the last 30 days

Ease of use Very difficult
Somewhat difficult
Neither difficult nor easy
Somewhat easy
Very easy

Did you ever receive 
any training on how 
to use the device?

Yes
If Yes, how did the patient receive training:

Leaflet
IFU
Video
Demonstration
Other
No

Training effectiveness 
(helpfulness of 
specific methods 
mentioned by 
patient)

Very unhelpful
Somewhat unhelpful
Neither helpful nor unhelpful
Somewhat helpful
Very helpful

Abbreviations: IFU, instructions for use; REAL, Real-life Experience and Accuracy 
of inhaler use.
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(Figure 2) for training methods were demonstration of inhaler 

use (83%) followed by video (58%), instructions for use 

(51%), and leaflet (34%).

Twenty-nine percent (29%) of patients had not been 

checked to see if they were using their device correctly within 

the last 2 years. Patients who were checked were significantly 

more adherent than unchecked patients (p=0.020). Patients 

who were checked for inhaler technique felt more confident 

that they received the full dose compared to those who 

were unchecked. Potential medication errors were identified 

as repeating dose (overdosing with Genuair and Ellipta) 

when not confident, or incorrect dosing (eg, underdosing 

Figure 1 Length of use by device.

Table 2 Patient demographics

Inhaler Total Germany the Netherlands Brazil Japan France Italy UK USA Canada

Breezhaler®a n=186 37 17 36 17 27 22 15 0a 15
Ellipta® n=191 19 10 28 12 26 24 22 25 25
Genuair®b n=194 35 20 0b 17 0b 23 32 33 34
Respimat® n=201 22 6 24 26 26 23 19 27 28
Total n=764c 110c 53 88 70c 77c 92 87c 85 102
Demographics
Sex

Male 51% 50% 47% 24% 81% 47% 59% 61% 48% 50%
Female 49% 50% 53% 76% 19% 53% 41% 39% 52% 50%

Age, years
Mean 56 60 57 48 56 57 55 56 55 57
40–49 31% 17% 21% 65% 36% 25% 33% 31% 28% 24%
50–59 33% 26% 38% 19% 24% 34% 39% 30% 44% 39%
60–69 26% 40% 36% 15% 33% 30% 20% 26% 20% 22%
70–75 10% 16% 6% 1% 7% 12% 9% 13% 8% 16%

Severity of COPD
Mild 26% 13% 42% 24% 43% 17% 27% 36% 13% 29%
Moderate 55% 47% 51% 48% 53% 58% 52% 55% 71% 61%
Severe 15% 26% 8% 25% 4% 21% 17% 9% 14% 8%
Very severe 4% 14% 0% 3% 0% 4% 3% 0% 2% 2%

Time since COPD diagnosis, years
Mean 4.7 7.3 4.2 3.6 5.0 4.9 5.0 4.8 3.4 3.4

COPD diagnosis by
General physician/
primary care physician

32% 15% 47% 26% 39% 16% 33% 37% 53% 37%

Pulmonologist 68% 85% 53% 74% 61% 84% 67% 63% 47% 63%

Notes: aThere were no US Breezhaler patients included in the study as the therapy was not available at the time of the survey in the US; bthere were no Brazil or France 
Genuair patients included in the study as the therapy was not available at the time of the survey in Brazil or France; cTotal number of patients was lower than sum of patients 
by device as some patients were using multiple devices.
Abbreviation: COPD, chronic obstructive pulmonary disease.
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with Respimat). Checked patients also felt more confident 

that they received the full dose compared to those who were 

unchecked (Table 6).

Patient-reported inhaler treatment adherence in the last 

30 days was highest with Breezhaler followed by Respimat, 

Ellipta, and Genuair (Figure 3). Patient-reported inhaler 

treatment adherence was significantly higher with Bree-

zhaler (90%) versus Ellipta (65%) (p=0.001). Significantly 

more patients felt confident or very confident of having 

taken their full dose of medication with Breezhaler versus 

patients using Ellipta (p=0.001) or patients using Respimat 

(p=0.001) (Table 7). Ninety-three percent felt confident or 

very confident of having taken the full dose with Breezhaler, 

and this was more than any that reported for any other device 

(Table 7). Most patients reported being confident (34%–54%) 

or very confident (24%–59%) of having taken the full 

dose (Table 7). Of the patients who did not feel confident, 

more patients reported overdosing with Genuair, Ellipta, 

and Respimat (33.2%, 29.4%, and 21.4%, respectively). 

Only few patients reported overdosing using Breezhaler 

(4.4%) (Table 7). The majority of patients had correct dosing 

of their COPD medication (Figure 4).

Discussion
The REAL survey was a computer-assisted, telephonic 

survey in COPD patients which gathered real-world infor-

mation on correct inhaler use, inhalation technique, and 

device attributes, as well as adherence and dosing accuracy, 

training, correct device use, ease of use, and factors that influ-

ence patient adherence in commercially available inhalers 

delivering COPD maintenance therapy via the Breezhaler, 

Ellipta, Genuair, and Respimat devices.

Disease severity was similar across patients utilizing dif-

ferent devices. Severity of disease was significantly different 

with respect to age; older patients were more likely to have 

greater disease severity. Patients with mild disease were 

primarily younger, while those with severe to very severe 

disease were predominately older.

Patient-reported inhaler treatment adherence in the last 

30 days was highest with Breezhaler followed by Respimat, 

Ellipta, and Genuair. Adherence was lower in younger 

patients compared to older patients. This may be due to 

milder disease severity in younger patients. Patients with 

milder disease may not see the need to regularly take their 

prescribed medication as they may believe that their symp-

toms are not serious or their condition is controlled. Gender, 

disease severity, or time since diagnosis did not influence 

adherence. Patient-reported inhaler treatment adherence 

was highest with Breezhaler followed by Respimat, Ellipta, 

and Genuair.

Training is integral to effective device use and subsequent 

disease control. Misuse of inhalers has been linked to poor 

disease control.17 COPD guidelines recommend that inhaler 

training should be continually assessed at subsequent clinic 

visits. Where necessary, retraining should be provided.16 

The benefits of training were demonstrated in this study, 

where training with a demonstration was common among 

Table 3 Patient disease severity and age

  Age group

40–49 
years
n=236

50–59 
years
n=248

60–69 
years
n=202

70–75 
years
n=78

n % n % n % n %

Severity Mild 81a 34 62 25 39 19 15 19
Moderate 126 53 152b 61 109 54 34 44
Severe 27 11 30 12 43c 21 18d 23
Very severe 2 1 4 2 11 5 11e 14

Notes: ap=0.001 (comparison to 60–69 years); bp=0.006 (comparison to 70–75 years);  
cp=0.005 (comparison to 40–49 years); dp=0.011 (comparison to 40–49 years); 
ep=0.001 (comparison to 40–49 and 50–59 years).

Table 4 Patient adherence

Adherent
n=539

Nonadherent
n=225

p-value

n % n %

Gender Male 276 51 117 52 p=0.841
Female 263 49 108 48

Age #65 years 412 76 189 84 p=0.020
.65 years 127 24 36 16

Severity Mild 141 26 56 25 p=0.711
Moderate 288 53 133 59 p=0.150
Severe 86 16 32 14 p=0.549
Very severe 24 4 4 2 p=0.073

Time since 
diagnosis

Newly diagnosed 
(#12 months)

81 15 45 20 p=0.091

Long time diagnosis 
(.12 months)

458 85 180 80

Table 5 Trained and untrained patient influencers

  Trained 
patients
n=535

Untrained 
patients
n=225

p-value

n % n %

Adherence Compliant 356 67 181 80 p=0.001
Noncompliant 179 33 44 20

Confidence 
that full dose 
has been taken

Low confidence 15 3 17 8 p=0.003
Neutral 53 10 43 19 p=0.001
Confident 467 87 165 73 p=0.001

Correct dosing Correct dosing 448 84 180 80 p=0.215
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adherent patients. These patients were more often trained 

by a pulmonologist. General practitioners who diagnose the 

patient were more likely to delegate training to pulmonolo-

gists, pharmacists, and nurses. Gender, age, disease severity, 

or time since diagnosis were not factors that influenced cor-

rect dosing. However, trained patients were more confident 

that the correct dose was taken. When patients did not feel 

confident of having received the full dose, they reported 

having inhaled another dose at the same time or at a later time 

(overdosing). The majority of patients were more confident 

of having taken their full dose of medication with Breezhaler 

versus Ellipta, Genuair, or Respimat. Patients who were 

checked for correct device usage were more adherent than 

unchecked patients. These checked patients also felt more 

confident that they received the full dose. Evidence suggests 

that patients prefer inhalers that provide feedback on dose 

administration and find such devices easy to use (patients 

are more likely to adhere to the prescribed treatment when 

they use such an inhaler).17 Adherent patients were more 

compliant when their inhaler technique was checked com-

pared to unchecked patients. Inhaler use has been frequently 

reported as suboptimal.19 Drivers of adherence are paramount 

to COPD disease management. Inhalers are the key route of 

administration. Checking of inhaler use contributes toward 

optimal and correct inhaler use.

HCPs should be aware of predictive factors for patient 

adherence including patient age. Younger patients are 

significantly less compliant with milder disease severity. 

Patients should be trained to use their inhalers correctly by 

HCPs using effective training methods so as to achieve the 

full benefit of inhaled therapy. Correct inhaler technique 

should be assessed at subsequent follow-ups. HCPs should be 

aware that individual device attributes may influence patient 

adherence and confidence of dosage. Many patients with 

COPD achieve incomplete benefit from their treatment, due 

to inadequate device training or incorrect inhaler technique. 

Inhaler overuse and underuse are the most common forms 

of nonadherence. Overall, this leads to inhaler use errors and 

may negatively impact treatment adherence. This survey 

shows low incidence of training or monitoring (by HCPs) 

for correct inhaler use.

Devices that provide low confidence of having inhaled 

the full dose may result in underuse or overuse of medication, 

which may also impact efficacy and/or safety outcomes in 

patients. Thus, there is a need for enhancing the HCP–patient 

interaction through effective training programs. Considering 

that patients with COPD self-administer their medication, 

these insights should be considered for successful manage-

ment of COPD.

Limitations of the survey were that measures of patient 

adherence were based on patient report. Additionally, there 

may have been possible selection bias and recall bias. The 

survey was also not a randomized trial and reflected real-

world experience.

Table 6 Adherence and optimal inhaler use in checked and 
unchecked patients

  Checked 
patients
n=524

Unchecked 
patients
n=240

p-value

n % n %

Adherence Compliant 383 73 156 65 p=0.020
Noncompliant 141 27 84 35

Confidence 
that full dose 
has been taken

Low confidence
Neutral
Confident

18
50
456

3
10
87

14
46
180

6
19
75

p=0.123
p=0.001
p=0.001

Correct dosing Correct dosing 426 81 205 85 p=0.165

Figure 2 Patient preferences for using different training methods.
Abbreviation: IFU, instructions for use.
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Table 7 Patient-reported confidence of taking full and self-reported correct dose

Parameter Breezhaler® Ellipta® Genuair® Respimat®

Confident or very confident of having taken the full dose 93% 80% 84% 76%
“When you think you feel you have not had a full dose, what 
do you typically do? – I inhale another dose at the same time”

4% 25% 33% 15%

Patients taking correct dosea 97% 93% 91% 50%

Notes: aCorrect dose for Breezhaler and Ellipta represents one puff per dose each day; for Genuair, one puff per dose twice a day; for Respimat, two puffs per dose each day.

Figure 3 Self-reported adherence with COPD medication in last 30 days.
Abbreviation: COPD, chronic obstructive pulmonary disease.

Figure 4 Proportion of device correct dosing.

Conclusion
The results presented are of significant importance as device 

attributes that lead to confidence of full dose received 

may improve treatment adherence by reducing the risk of 

overdosing or underdosing drug administration in patients. 

Further investigation into the factors of medication errors 

is still required. Inhalers play a crucial role in the effective 

management of patients with COPD; it is therefore important 

that patients have full confidence in the use of their inhaler.
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