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Background. Children with asthma often lack the strength to activate their pressurised metered dose inhaler (pMDI). A recently developed
sleeve device that attaches to a pMDI reduces the activation force of pMDIs from 36 - 39 Newtons (N) to 12.6 N and monitors the remaining
doses with a built-in counter.

Objectives. To examine the usability and patient experience of the Easy Squeezy (ES) sleeve attachment device in the paediatric patient population.
Methods. This cross-over study included 40 participants aged 5 - 10 years, half of whom had previous experience in using a pMDI. The
experienced participants had used a pMDI for at least 1 year, and the inexperienced participants had no experience of using a pMDI. Participants
and their parents recorded their responses on the ease of use, perceptions and satisfaction with using the pMDI alone and the pMDI with the ES.
Results. The participants felt that it was easier for them to activate the pMDI using the ES. They liked the ES device more than the pMDI and
felt happier using the ES device. The parents reported that their children would be happier using the ES and would find it easier to activate the
pMDI using the ES, that the built-in counter in the ES would make it easier to keep track of the doses, and that their children would be more
likely to take the ES to school and use it there compared with the pMDI. They would recommend the ES to other parents and were willing to
buy the device with their own money.

Conclusion. The paediatric participants and their parents reported that the ES made it easier for children to activate the pMD], that the counter
made it easier to keep count of the doses, and that the aesthetics of the ES could potentially remove the stigma attached to use of a pMDI.
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of downward force for activation.!”’ Studies

Asthma is a disease

heterogeneous
characterised by chronic airway inflammation
resulting in airway hyper-responsiveness and
recurrent symptoms of wheezing, shortness
of breath, chest tightness and cough that vary
over time and in intensity. These episodes
are usually associated with widespread but
variable airflow obstruction within the lungs
that is often reversible, either spontaneously
or with treatment.!

According to the World Health
Organization, 262 million people were
affected by asthma in 2019.") Many
individuals with severe asthma have persistent
symptoms and experience frequent life-
threatening exacerbations despite standard
care and treatment. In southern Africa, South
Africa (SA) has the highest prevalence of
asthma. Asthma is one of the most common
respiratory diseases in children in SA,
and its prevalence is rising.”* One in five
schoolchildren in SA suffers from asthma, and
it is also the highest cause of hospitalisations
in children. According to the Global Asthma
Report 2018, SA is ranked 25th worldwide
with regard to asthma prevalence and 5th
for asthma mortality, with an estimated 18.5
deaths per 100 000 asthma cases. Despite
substantial reductions in mortality over the
past decade, the death rates in SA therefore
remain among the highest in the world.’*®

Treatment and effective management of
asthma saves lives. Medication delivered
directly to the lungs, rather than systemically, is
the most effective and common controller and
reliever medication for asthma. Medication
can be delivered via pressurised metered dose
inhalers (pMDIs), either via a spacer or in the
mouth directly, or by dry powder inhalers.*!"!
Typically, dry powder inhalers are only used in
older children, adolescents and adults, whereas
pMDIs are used at any age range, including in
children, provided that a spacer is used.'!
The pMDI is not always easy to use, as
the device requires 36 - 39 Newtons (N)

have found that it is difficult for children to
apply such a high activation force."”” Dry
powder inhalers require a very low force
for priming, but a large inspiratory flow to
activate the device. Breath-activated MDIs
are not suitable to be used in a spacer and are
often more costly than hand-actuated pMDIs.

In order to allow a pMDI to be activated
using less force, a sleeve attachment device,
the Easy Squeezy (ES) (Fig. 1),”) was
developed by Impulse Biomedical (Pty)
Ltd. With a novel dual-lever actuation
mechanism, the ES reduces the activation

Easy Squeezy (ES)
Pediatric Metered
Dose Inhaler

In-built Counter

Superhero Sticker

Fig. 1. The Easy Squeezy sleeve attachment device that houses the pressurised metered dose inhaler.
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force to 12.6 N.'”l The device has a built-
in dose counter that activates every time
the pMDI is actuated, enabling the patient,
caregiver and medical staff to keep track of
the number of doses remaining in the pMDI
canister and giving them an indication
of when it will need to be replaced. To
combat patient-reported social stigma, the
ES has superhero characters attached to it as
stickers. The usability and patient experience
of this device have not previously been
tested. The purpose of this study was to
compare the user experience of a pMDI with
the ES and a pMDI without the ES in the
paediatric population.

Methods

After obtaining ethical approval from the
University of Cape Town Human Research
Ethics Committee (ref. no. 592/2021),
40 participants were recruited for this cross-
over usability testing. All were between 5
and 10 years old and were recruited at Red
Cross War Memorial Children’s Hospital,
Cape Town. Twenty participants had prior
experience of using a pMDI for at least
1 year and the rest had no experience of
using a pMDI. The rationale for including
inexperienced pMDI users was to remove
experience bias of using a pMDI. Since this
was a pilot study, no power calculation was
performed to estimate the sample size. Our
decision to have 20 participants in each
group was based on the recommendations
of the US Food and Drug Administration!"!
and other literature discussing qualitative
analysis sample size selection."*!® The
study was performed in accordance with
the Declaration of Helsinki, South African
Good Clinical Practice (GCP) guidelines
and all applicable laws. Each participant
was accompanied by a parent/caregiver, and
informed consent and assent were obtained
before commencing theresearch. Participants
with COVID-19 symptoms, hand injuries, or
inability to follow instructions in English
were excluded from the study.
Demographic anthropometric
information were obtained, after which

and

each participant was randomly assigned
to the order in which they rated the user
experience and satisfaction with the pMDI
alone or the pMDI with the ES. Participants
and their parents activated the pMDI either
with or without the ES and then completed
the wusability assessment questionnaire
(supplementary file, https://www.samedical.
org/tile/1877). In the usability questionnaire,
the first 3 questions were answered by the
participant and the remaining 7 questions
obtained the parent’s experience using Likert

scales of acceptability. The participant scale
utilised graphics in the shape of happy,
neutral or sad faces indicating a positive
response, a neutral response and a negative
response, respectively. The parent Likert
scale had five options of agreement with
the question, ranging from ‘strongly agree’
to ‘strongly disagree’. After completing the
usability assessment questionnaire with the
first device, participants waited for a cross-
over period of 15 minutes before using
the second device and then completing the
second usability assessment questionnaire.

Statistical analysis

The Shapiro-Wilk test was used to assess
whether data were normally distributed. No
data were found to be normally distributed,
so data are reported as medians and
interquartile ranges. Mann-Whitney U-tests
were used to compare the data between the
devices (pMDI alone v. pMDI with ES).
Data were entered into Excel version 2207
(Microsoft Corp., USA) and statistical tests
were performed in SPSS version 28 (IBM
Corp., USA). The condition for statistical
significance was set at p<0.05.

Results

There were significant differences in height,
years of suffering from asthma, and years
of pMDI use between the experienced
and the inexperienced groups (Table 1).
There was an equal distribution of gender
(males 65%, females 35%) in the two
groups. Inexperienced participants were
non-asthmatic and had a lower number
of siblings (15% v. 25%) and other family
members (65% v. 90%) suffering from
asthma compared with the experienced
participants.

The paediatric participants found it
significantly easier to activate the pMDI
with the ES compared with activating the
pMDI alone, and felt significantly happier
activating it with the ES (Figs 2 and 3).
Overall, they preferred activation using the
ES compared with the pMDI alone (Fig. 4).

This was found for both experienced and
inexperienced participants. Parents thought
that their children would be happier using the
ES compared with the pMDI alone (Fig. 5),
and that the ES would make it easier for
their children to activate the pMDI (Fig. 6).
They strongly agreed that the ES would make
it easy to keep count of medication doses
(Fig. 7) and that their children would be
happier to take the ES to school and use it
around their friends compared with using
the pMDI alone (Fig. 8). Parents reported
that they would recommend the ES more
to others compared with the pMDI (Fig. 9).
There were no significant differences in these
responses between the experienced and the
inexperienced parents. All the experienced
users parents and 90% of inexperienced users’
parents indicated their willingness to spend
their own money to buy an ES, compared
with just 20% of experienced and 10% of
inexperienced users’ parents being willing to
spend their own money to purchase a pMDI
alone, and this difference between the devices
was statistically significant (Fig. 10). The vast
majority of parents in both groups indicated
that they would be willing to pay more to
have an ES device rather than a pMDI alone
(Fig. 11).

Discussion

Activating pMDIs may be difficult in both
paediatric and geriatric age groups owing
to the high forces required. This study was
performed to test the usability of a sleeve
attachment device, the Easy Squeezy, which
reduces the activation force and also helps
keep track of the remaining doses in a pMDI.
Our observations suggest that paediatric
patients and their parents prefer to activate
the pMDI using the ES.

The force required to activate a pMDI
ranges from 36 N to 39 N.% The average
pinch strength of children aged 5 - 10 years
is 21.4 N, with a range between 11.6 N and
31.6 N.¥ A large number of children are
therefore unable to activate an inhaler on
their own.” The geriatric population has

Table 1. Demographic and anthropometric data for experienced and inexperienced

participants
Experienced, median Inexperienced, median
Age (years) 8.5 7
Height (cm) 132.5 122.3
Weight (kg) 27.1 24.2
Body mass index (kg/cm?) 16.6 16.1
Years of suffering from asthma 6 0
Years of pMDI use 44 0

pMDI = pressurised metered dose inhaler.
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been reported to generate similar pMDI activation forces to children,
resulting in similar problems with activation of pMDIs.”! In the present
study, all the paediatric participants were able to activate both the
pMDI and the pMDI with the ES, but they reported that activating
the pMDI with the ES was easier than activating the pMDI alone. The
present study strongly indicates that the ES makes the experience of
using a pMDI more satisfactory, which may benefit both paediatric
and elderly populations, and other vulnerable groups with reduced
hand strength. The device would provide the paediatric and geriatric
populations with independence in using a pMDIL.

Experiences of social stigmas for young adults and children
using pMDIs, including ‘embarrassment’ and ‘exclusion, have been
consistently reported.'”?!) These experiences may contribute to the
high rates of absenteeism for schoolchildren due to asthma.??*! Our
observations suggest that parents feel confident that their children
would be happier with the ES device than the pMDI alone, and would
be more likely to take the pMDI to school if the device is attached. This
could be due to the superhero stickers attached to the body of the ES,
which conceivably make it less embarrassing for children to use their
pMDI around their peers. These characters on the ES may make the
pMDI look less like a medical device and more like a toy, which would
be more acceptable around other children, without excluding the user
or creating stigma. The pMDI (with or without the ES) needs to be
attached to a spacer to ensure optimal lung deposition of the drug. The
spacer device may add significantly to the embarrassment factor.

Counting the number of remaining doses in pMDI canisters that
do not have built-in dose counters is a challenge for patients and can
lead to under-use, over-use, and non-adherence with pMDIs.! Many
subjective techniques such as shaking the canister, spray testing and
floatation methods have been reported in the literature, but all are
unreliable.*?”) Previous studies have reported an increase in treatment
compliance, disease control and patient satisfaction when inhalers
with dose counters were used.?*?**% In the present study we found
that the children’s parents felt that the dose counter in the ES would
make it easy to keep track of the remaining doses in the canister. This
would remove the stress involved in constantly checking the pMDI for
remaining doses.

Conclusion

Children found it easier to activate the pMDI using ES, and the ES
improved the user experience for both the children and their parents.
Future studies with the ES should focus on ‘real-world’ long-term use
of the device and its clinical effectiveness, including assessment of
adherence and disease control.
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Fig. 2. Responses of the paediatric participants to question 1, ‘How did you feel using this device?’

(ES = Easy Squeezy; pMDI = pressurised metered dose inhaler.)
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Fig. 3. Responses of the paediatric participants to question 2, ‘How easy was activating the device?’
(ES = Easy Squeezy; pMDI = pressurised metered dose inhaler.)
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Fig. 5. Responses of the participants’ parents to question 4, ‘My child will be happy using this device. (ES
= Easy Squeezy; pMDI = pressurised metered dose inhaler.)
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Fig. 6. Responses of the participants’ parents to question 5, My child can activate this device very easily.
(ES = Easy Squeezy; pMDI = pressurised metered dose inhaler.)
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Fig. 7. Responses of the participants’ parents to question 6, Keeping count of the doses is easy with this
device’ (ES = Easy Squeezy; pMDI = pressurised metered dose inhaler.)
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Experienced Experienced

B Strongly agree p<0.001 B Strongly agree
B Somewhat agree B Somewnhat agree
M Neutral “—> M Neutral

Somewhat disagree Somewhat disagree
Il Strongly disagree Il Strongly disagree

Inexperienced

B strongly agree p<0.001 M Strongly agree
B Somewhat agree B Somewhat agree
M Neutral M Neutral

Somewhat disagree Somewhat disagree
M Strongly disagree M Strongly disagree

Fig. 8. Responses of the participants’ parents to question 7, ‘My child will be happy to take this device
to school and use it in front of his/her friends. (ES = Easy Squeezy; pMDI = pressurised metered dose

inhaler.)
ES and pMDI Only pMDI
Experienced Experienced
B strongly agree p<0.001 M Strongly agree
- B Somewhat agree B Somewhat agree
[OCS M Neutral +“—> M Neutral
Somewhat disagree Somewhat disagree
M Strongly disagree M Strongly disagree
Inexperienced Inexperienced
5%
M strongly agree p<0.001 B strongly agree
B Somewhat agree B Somewhat agree
M Neutral —> M Neutral
Somewhat disagree Somewhat disagree
I Strongly disagree I Strongly disagree

Fig. 9. Responses of the participants’ parents to question 8, ‘I will recommend this device to other
parents. (ES = Easy Squeezy; pMDI = pressurised metered dose inhaler.)
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Experienced Experienced
10%
W strongly agree p<0.001 M strongly agree
B Somewhat agree B Somewnhat agree
M Neutral +—> M Neutral
Somewhat disagree Somewhat disagree
I Strongly disagree I Strongly disagree
Inexperienced Inexperienced
B strongly agree p<0.001 B strongly agree
B Somewhat agree B Somewnhat agree
M Neutral —> M Neutral
Somewhat disagree Somewhat disagree
M Strongly disagree M Strongly disagree

Fig. 10. Responses of the participants’ parents to question 9, T am willing to spend my own money to buy
this device. (ES = Easy Squeezy; pMDI = pressurised metered dose inhaler.)

ES and pMDI Only pMDI
Experienced Experienced
B strongly agree p<0.001 M Strongly agree
B Somewhat agree B Somewhat agree
M Neutral +—> M Neutral
Somewhat disagree Somewhat disagree
M Strongly disagree M Strongly disagree
Inexperienced Inexperienced
B Strongly agree p<0.001 B Strongly agree
B Somewhat agree B Somewnhat agree
M Neutral —> M Neutral
Somewhat disagree Somewhat disagree
Il Strongly disagree Il Strongly disagree

Fig. 11. Responses of the participants’ parents to question 10, T am willing to pay more to have this
device! (ES = Easy Squeezy; pMDI = pressurised metered dose inhaler.)
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