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ABSTRACT ARTICLE HISTORY

Objective: To investigate effectiveness of two different educational methods to improve Received 21 November 2022

inhaler techniques in patients with prior diagnosis of asthma, hospitalized with a non-asthma- ~ Revised 19 February 2023

related diagnosis. Accepted 1 March 2023

Methods: We undertook a real-world, opportunistic quality-improvement project. Inhaler

technique in hospitalized patients with prior diagnosis of asthma was assessed in two cohorts A o I
. - - o : sthma; inhaler technique;

over two 12-week cycles using a standardlze_d dewce-_spgmﬂc proform_a of seven-step inhaler patient education;

technique, classed: “good” if 6/7 steps achieved; “fair” if 5/7 compliant; “poor” for others.  gyaiity improvement

Baseline data was collected in both cycles. Cycle one involved face-to-face education by a

healthcare professional; cycle two involved additional use of an electronic device to show

device-specific videos (asthma.org.uk). In both cycles, patients were reassessed within two

days for improvements and the two methods compared for effectiveness.

Results: During cycle one 32/40 patients were reassessed within 48 h; eight lost to follow-up.

During cycle two 38/40 patients were reassessed within 48h; two lost to follow-up During

cycle one, two and 12 had good/fair baseline technique respectively, and 26 poor. Most

commonly missed steps were no expiry check/not rinsing mouth after steroid use. On

reassessment 17% patients improved from poor to fair/good. During cycle two, initial

technique assessment identified: 23 poor; 12 fair; five good. Post-videos, 35% of patients

improved from poor to fair/good. Proportion of patients improving from poor to fair, or

poor/fair to good increased in cycle two vs one (52.5% vs 33%).

Conclusion: Visual instruction is associated with improved technique compared to verbal

feedback. This is a user-friendly and cost-effective approach to patient education.

KEYWORDS

Introduction remains a global priority (6). Good management with
inhaled medications leads to greater disease control
and quality of life. However, their use may be limited
by, for example, poor coordination (exacerbated by
comorbid conditions such as poorly controlled arthri-
tis, disabling stroke or history of memory impairment)
or poor understanding of how to use the device, espe-

of portable and compact inhaler devices (2,3). Poor ci_ally if multiple types are pre_scribed _to a sing!e indi-
inhaler technique has been recognized as a frequently ~ vidual (7). A Cochrane Review of interventions to
encountered issue in treatment optimization, due to ~ IMProve inhaler technique in asthma found there to
less medication being deposited in the airway (4,5). be marked variation in how inhaler technique is

Due to the significant morbidity and mortality ~ addressed in clinical practice, with most interventions
caused by poorly controlled asthma, patient education  failing to yield consistent or important benefits (2).
and optimization of inhaler provision and technique  This review also highlighted that it is consistently

Asthma is one of the most common chronic diseases
and responsible for approximately 1 in 250 deaths
worldwide (1). Inhaled medications remain the main-
stay of chronic stage treatment. This is due to direct
delivery to the airways with rapid onset time with
minimal dosing, as well as practicality with the use
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recommended that clinicians check inhaler technique
regularly, but there is no guidance on how this is best
achieved, and how to effectively intervene in cases of
inadequate technique. A recent study has examined
the involvement of the multidisciplinary team (com-
munity pharmacists and pulmonologists) (8). However,
few studies have comprehensively examined interven-
tions to optimize inhaler use and reduce error (9).
In our district general hospital, Inhaler techniques
have been regularly checked in patient with asthma
admitted with an exacerbation of their disease, albeit
not in those presenting with non-asthma related con-
ditions to the acute unselected medical take. We
undertook a two-stage quality improvement study to
opportunistically assess inhaler technique in patients
with asthma admitted acutely with non-asthma related
conditions and assess two methods of educational
intervention designed to improve technique.

Methods

This study was undertaken over two subsequent
12-week phases (i.e. 12weeks per cycle) in two sep-
arate cohorts, with 40 patients recruited to each phase.
A standardized device-specific proforma of seven-step
technique was produced, based on guidance from
British Thoracic Society and Asthma UK (10). This
was used as the gold-standard against which patient
inhaler technique was assessed throughout the study.

Baseline data was obtained from patients during
both cycles. Patients with a prior diagnosis of asthma
using inhaled medication were identified consecutively
via electronic health records from all patients admitted
via the acute unselected medical take. Inclusion cri-
teria were: patients 18years or older; with a
clinician-confirmed diagnosis of asthma prescribed at
least one inhaler; and the primary reason or diagnosis
on acute admission to hospital was not an exacerba-
tion of asthma. Patients were only recruited if deemed
having mental capacity to engage with the assessment
of inhaler technique. Exclusion criteria were children
(under 18years old) and/or admitted acutely due to
their asthma.

In both phases, patients were approached by a
trained clinician and had inhaler technique assessed
against the gold-standard. Technique was graded as
follows: good if at least six steps achieved; fair if at
least five steps achieved; poor if one to four steps
achieved. Type of inhaler device and details of missed
steps were recorded.

Following the first assessment, an intervention to
improve technique was performed in each of the two
cohorts. During phase one, the clinician provided

verbal instructions on how to better use the inhaler
device. During phase two, based on feedback and
results from phase one, patients viewed device-specific
videos on how to use their inhaler on the Asthma
UK website (10). Technique was reassessed within
48h and graded as above.

Summary of our methodology is available in Figure
1, which is a “Plan-Do-Study-Act” format as per the
convention for quality improvement studies.

Patient demographics and comorbidities were collated.
Direct statements were also taken and recorded from
patients on their experience of the interventions.

Subjects and data analysis

Patients with asthma were opportunistically recruited
to the study using a consecutive sampling approach,
on admission under the general medicine team.
Recruitment took place for a period of two months
in each cycle, or until a total of 40 patients had been
reached in one cycle (if earlier than two months).
This sample size was reflective of the number of
patients with a diagnosis of asthma on at least one
inhaler admitted to our local hospital for a
non-asthma-related condition. No patients were missed
in the consecutive sampling process, other than those
both admitted and discharged out of hours.

Descriptive statistics were collated with regards to
basic demographics and numbers of steps completed
on assessment and re-assessment in each of the two
cycles. The mean number of steps performed was
compared before and after intervention in each of the
two cycles, as well as assessing improvement from
poor to fair, poor to good and fair to good, specifi-
cally. Chi-Square test was used to further compare
the level of improvement following intervention
between the two cycles.

Results

In each phase, 40 patients were recruited (Tables 1 and
2). The average age of patients recruited to phase one
and two was 62.7 (SD 18.6) and 62.5years (SD 19.5)
respectively. The majority of patients in both cycles
was female (70% in cycle 1;75% in cycle 2). With
regards to smoking status, in cycle 1, 17.5% were cur-
rent smokers, 40% ex-smokers and 42.5% never smok-
ers. In cycle 2, 7.5% were current smokers, 35% were
ex-smokers and 57.5 were never smokers. All patients
across cycles 1 and 2 were of Caucasian ethnicity.
During phase one, 80% of patients were reassessed
within 48 h, with eight lost to follow-up due to early
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Figure 1. Schematic analysis of “Plan-Do-Study-Act” cycles for phases 1 and 2 of this quality improvement study, respectively.

discharge (n=7) or transfer to another hospital (n=1).
During phase two 95% of patients were reassessed
within 48h, with two lost to follow-up. Across both
phases, 12 patients had comorbidities which could
adversely affect their technique e.g. dementia, dis-
abling stroke, poorly-controlled inflammatory arthritis.
Summary of all results are available in Tables 1 and 2.

During phase one, 65% of patients had poor inhaler
technique at baseline check, 30% fair, and 5% good.
On average, each patient was on two different inhalers
with Salbutamol and Beclomethasone being the most
frequently prescribed. The most commonly missed steps
were not checking device expiry date and not rinsing
mouth after steroid use. Two patients completed all
steps with no errors, which was in contrast to only
two self-identifying their techniques as being “subop-
timal” prior to our intervention. On reassessment, 17%
of patients improved from poor to fair or good, or fair
to good. Seven patients achieved all seven steps on
reassessment and three had no recollection of the con-
sultations. The average number of steps performed
increased 2.9 to 5.1 (Chi-Square test p<0.05).

During phase two, 57% of patients had poor
inhaler technique at baseline check, 30% fair, and
12% good. After viewing a device-specific video on
use of their inhaler on the Asthma UK website, 35%
of patients improved from poor to fair or good, or
fair to good. The average number of steps performed
increased from 3.9 to 5.2 (Chi-Square test p<0.05).
As for phase one, seven patients achieved all seven
steps on reassessment. However, the proportion of
patients improving from poor to fair, or poor/fair to
good, increased in phase two (verbal instructions
with videos) compared to phase one (verbal instruc-
tions alone) (52.5% vs 33%).

With regards to comments taken directly from
patients, there was a demonstrable preference for the

videos used during phase two, with patents describing
them as “helpful,” “easy to understand,” “informative.
Patients also reported that they were able to learn
specific steps of taking their inhaler that they had
previously missed or had not realized their impor-
tance, e.g. “lI sometimes wonder if the medicine is
going in, but I will remember to tilt my head back
and hold my breath after taking my inhaler” Most
patients felt that an acute admission is a good time
to check inhaler technique as it is a quick and easy
exercise provided the patient is not too unwell and
has capacity to do so: “With time it is easy to forget
instructions given regarding inhalers so the video was
good for a reminder for me”

Discussion

In this opportunistic educational study we have
demonstrated that visual instruction (via videos) is
associated with improved inhaler technique compared
to verbal feedback when assessing and optimizing the
use of inhalers in adults with asthma. This is novel
study comparing interventions for an area of need
which previous studies and reviews have highlighted
as a cause of suboptimal asthma control leading to
poor clinical outcomes.

Poor inhaler technique has been demonstrated as
one of the most common reasons for suboptimal dis-
ease management in adults with asthma. Poor tech-
nique has a direct correlation with patients’
co-morbidities with higher chance of poorer technique
in multi-morbid individuals (4,5). It is unclear whether
there is an association between the place where the
patient was initially taught their techniques (inpatient
vs outpatient vs community) and the professional who
delivered the teachings (physician, nurse or pharma-
cist) make any difference in achieving optimal
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Table 2. (Continued).

Number

Number

of steps

of steps

Patient comments/

Smoking

done

done

Type of

Age

(yrs)

81

Patient

quotes

status

Current

Comorbidities

JAK2 negative

2nd check status
Completed earlier

(1)
4

Rating
Poor

2nd round comments

Same as before

(7
3

Rating

Poor

1st round comments
No expiry check, not

inhaler

pMDI

number

38

polycythemia; iron smoker

except would now than 48hrs

rinse mouth

waiting between

de ciency anemia;

early discharge

doses, not drinking

water at end
No expiry check, not

emphysema; depression

Nil comorbidities

Never

Would now wait Poor 3 Completed earlier

2

Poor

30  pMmDI

39

between doses than 48hrs

shaking inhaler, not
waiting between

early discharge

doses, not drinking

water at end
No expiry check, does

Never Patient mentioned

Diverticular disease

Completed earlier

5

States she would not Fair

5

Fair

pMDI

66

40

that her daughter

than 48hrs:

do anything

not breathe in

has Accuhaler and

she feels this
would be easier to

use
atrial brillation; IBS=irritable bowel

urinary tract infection;

congestive cardiac failure; AF=

early discharge

obstructive sleep apnea; CCF

hypertension; OSA=

result of the video

di erently as a
chronic obstructive pulmonary disease; HTN

deeply for 10s
(much shorter
length of time)

type 2 diabetes mellitus; COPD

syndrome; UTI

Note. T2DM

ME =myalgic

pulmonary embolism; PPM =permanent pacemaker; IHD =ischemic heart disease; UTl=

gastro-oesophageal re ux disease; PE

urinary tract infection; GORD

=benign prostatic hypertrophy.

intensive treatment unit; BPH

encephalomyelitis; ITU
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technigue. Nonetheless, a recent study comprising 140
patients with diagnosis of asthma or COPD demon-
strated that increasing partnership between the phar-
macists and chest physicians improve outcomes with
inhaler techniques (8). We have demonstrated
improvements in inhaler technique, optimized through
the use of freely available videos, in patients acutely
admitted for non-asthmatic conditions. This is an
opportunistic way by which to check inhaler technique
in patients with asthma, harnessing a user-friendly,
quick and cost-effective method.

Interventions to enhance inhaler technique fall
broadly into three categories: technological interven-
tions; educating the clinician; educating the patient
(9). Within these, the breadth of interventions avail-
able is so great that no individual method has been
proven to improve technique and long-term outcomes.
In our study, we were able to show the utility of
opportunistic assessment of patients’ inhaler tech-
niques during admission for a non-asthmatic problem.
Generally, these patients are multimorbid and poten-
tially at increased risk of asthma exacerbations.
Furthermore, the reduction in face-to-face outpatient
assessments in light of the COVID-19 pandemic
makes it more imperative to address comorbidities
such as asthma whilst in hospital for another reason.

We demonstrated some improvement in technique
with verbal instruction, but an even greater improve-
ment with the use of freely available online videos.
Each video was approximately four minutes in length,
leading to a total assessment time of under ten min-
utes. This is therefore a cost-effective and time-sensitive
resource, which can be utilized globally and
non-dependent on socioeconomic factors or language.
Patient anecdotes demonstrate satisfaction with the
intervention and overall interaction with the health-
care professional during the study.

Strengths of this study are a large sample size com-
prising patients of a broad age range and comorbidities,
allowing assessment of these factors. Two separate inter-
ventions were trialed and allowing comparison between
the two. The population surrounding our local hospital
is homogenous with regards to ethnicity and socioeco-
nomic status, allowing for reliable comparison of results.
Our study was limited in that we were unable to test
these interventions in those with conditions such as
severe dementia or the acutely unwell due to lack of
capacity. However, it would be expected, in the case of
dementia patients, caregivers would undergo the training
instead, potentially with the use of a delivery system, e.g.
spacer. In the case of acutely unwell patients, interven-
tions may be given later in the admission once the
patient’s clinical condition improves. Patients who have
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had a cerebrovascular accident, leading to physical dis-
ability limiting their inhaler technique, would likely ben-
efit from multidisciplinary input from specialist
pharmacists, occupational therapists and stroke physicians
for technique optimization. Additionally, patients who
are not comfortable using the Internet may not be able
to easily access the videos on discharge, should they wish
to do so. However, to overcome this, printed
screen-captures of key steps from the video were offered
to these patients to take home.

Conclusion

In conclusion, we have shown, in an opportunistically-
recruited cohort of patients admitted to hospital with
non-asthma-related conditions, that there are deficien-
cies in inhaler technique amongst patients with
asthma. We have demonstrated that visual instruction
(with the use of specialized videos) is associated with
improved inhaler technique compared to verbal
instruction alone. Consideration of comorbidities and
involvement of the multidisciplinary team, including
carers and family members, is vital in ensuring opti-
mized use of inhalers and subsequent good asthma
control. The use of online videos for optimization of
inhaler technique is a user-friendly and cost-effective
approach to patient education.
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