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ABSTRACT

Objectives Clearing secretions from the airway can be
difficult for people with chronic obstructive pulmonary disease
(COPD). Mucus clearance devices (MCDs) are an option in
disease management to help with this, but healthcare provider
awareness and knowledge about them as well as current
clinical practice in Saudi Arabia are not known.

Design A cross-sectional online survey consisting of four
themes; demographics, awareness, recommendations and
clinical practice, for MCDs with COPD patients.

Setting Saudi Arabia.

Participants 1188 healthcare providers including general
practitioners, family physicians, pulmonologists, nursing
staff, respiratory therapists and physiotherapists.

Primary outcome measures Healthcare providers’ level
of awareness about MCDs, and the identification of current
clinical practices of COPD care in Saudi Arabia.

Results 1188 healthcare providers (44.4% female) completed
the survey. Regarding devices, 54.2% were aware of the Flutter,
23.8% the Acapella and 5.4% the positive expiratory pressure
mask. 40.7% of the respondents identified the Acapella, and
22.3% the Flutter as first choice for COPD management. 75%
would usually or always consider their use in COPD patients
reporting daily difficulty clearing mucus, whereas 55.9%

would sometimes or usually consider the use of MCDs with
COPD patients who produced and were able to clear mucus
with cough. In clinical practice, 380 (32%) of the respondents
would prescribe MCDs, 378 (31.8%) would give MCDs without
prescriptions, 314 (26.4%) would not provide them at all and
116 (9.8%) would only advise patients about them.
Conclusion Healthcare providers are aware of the
existence of MCDs and their benefits for sputum clearance
and believe that MCDs are beneficial for sputum clearance
in some COPD patients.

Trial registration number ISRCTN44651852.

INTRODUCTION
Mucus clearance is defined as the removal
of secretions from the airway, including by

STRENGTHS AND LIMITATIONS OF THIS STUDY

= The sample size in this study was 1188 healthcare
practitioners, which represented both physicians
and non-physicians from different geographical lo-
cations in Saudi Arabia.

= The data were collected using a validated question-
naire about preference of mucus clearance devices
(MCDs).

= The study was unable to capture actual usage of
MCDs in clinical practice due to unavailable pre-
scribing data.

= The study included the common options for airway
clearance therapy for chronic obstructive pulmonary
disease but there are many other MCDs available.

coughing or using an adjunct device.'™ Clearing
mucus is one of the most crucial goals in
chronic obstructive pulmonary disease (COPD)
management.* > When coughing is ineffective
in clearing mucus, secretions accumulate in
the airways and cause infections resulting in
patient deterioration. Mucus clearance devices
(MCDs) are proposed as an alternative option
to aid people with COPD in airway clearance.*’
Despite, the traditional therapeutic approaches
of mucus clearance, there are different MCDs
available in the market to aid airway clearance;
however, little is known about their short-term
or long-term effects on clinical outcomes.® The
handheld MCD is a small portable device which
is activated by the patient exhaling against a
resistance valve. This process creates vibrations
which keeping the airway open. These vibra-
tions facilitate the movement of mucus, making
it simpler to expel.” Literature presented a
variety of mucus devices (eg, Flutter (Allergan,
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Dublin, Ireland), Acapella (Smiths-Medical, Dublin, Ohio,
USA), Lung Flute (Medical Acoustics, Buffalo, New York,
USA), RC-Cornet (Cegla Medical Technology, Montabaur,
Germany) and Aerobika (Monaghan Medical, Plattsburgh,
New York, USA).°

Recent systematic reviews and retrospective prescribing
data related to using MCDs in people with COPD suggest
that they can improve clinical outcomes and health-related
quality of life.” ®® Although there has been an incremental
effort in the use of MCDs in clinics, the use rate of these
devices, as well as the attitudes and perceptions of using them
from the perspective of healthcare practitioners (HCPs)
have not been evaluated in clinical practice.® This may be
due to a lack of awareness about MCDs and their advantages
for managing COPD, a practice gap where these devices are
not considered to be a viable alternative to pharmaceuticals
or a lack of standards and guidelines concerning adopting
the use of MCDs in routine clinical practice.” A randomised
clinical trial of regularly used MCDs with sputum producers
in COPD patients showed that they can reduce coughing
frequency, improve cough-related quality of life and enhance
mucus expectorations.” Another double-blind randomised
clinical trial using MCDs with COPD patients found that they
improved maximum inspiratory pressure.'’

Across the world, the perceived usefulness of MCDs in
COPD management is lacking among HCPs."™ In Saudi
Arabia, guidelines for COPD care were established in 2014
but are still premature and need further amendments."
As recent evidence indicates, there are a number of chal-
lenges in formulating, structuring and expanding COPD
care services in the kingdom, including a lack of awareness
about national guidelines, a lack of hospital capacity and a
lack of trained healthcare professionals."” '* A cross-sectional
study involving 44 physicians concluded that 65.5% of HCPs
appeared unaware of the COPD management guidelines.'”
Also, our group previously reported that the lack of expe-
rienced staff as well as insufficient knowledge were consid-
ered to be significant barriers in COPD management in
Saudi Arabia.'® Furthermore, neither international nor local
COPD management guidelines emphasised the existence
of MCDs as a non-pharmacological treatment for excessive
mucus production.” "™ To fill this gap, it is important to
identify the levels of awareness of MCDs and the routine
care of prescribing adjunct sputum devices. Accordingly, this
study aims to assess HCPs’ level of awareness about MCDs and
COPD management, and to identify current clinical practices
related to their use in COPD in Saudi Arabia.

METHODS

Study design

The survey was conducted using an online platform
(Survey Monkey) between 1 August and 31 December
2022.

Questionnaire
The survey was originally developed and validated
by a team of respiratory medicine experts including

assessment of face and content validity.” This survey had
been used in COPD clinical studies before and was only
available in English (online supplemental file). The
online survey (SurveyMonkey.com) consisted of four
themes, demographics, awareness, recommendations
and clinical practices, for MCDs with COPD patients. The
questionnaire focused on the assessment of MCD use with
COPD patients, including levels of awareness and clinical
practices. We defined MCDs as any physical device used
to assist in mucus clearance.” COPD exacerbation was
defined as any deterioration in the symptoms requiring
additional treatment.'” The participant could answer the
multiple-choice questions using a 5-point Likert scale
(ie, ‘always’, ‘usually’, ‘sometimes’, ‘rarely’, ‘never’). The
summary and aim of the study and information about
the principal investigator were presented to participants
before they began filling out the questionnaire. The
survey did not collect any personal information. The
participants were asked whether they agreed to partici-
pate or not. On completing the survey, the following
additional statement was provided: ‘By answering ‘yes’ or
‘no’ to the survey questions, you give your consent for
your anonymous data to be used for research purposes’.
If the participant answered ‘yes’ the page opened to the
survey, and if they responded ‘no’, they exited the survey.
Approximately 10-15min were needed to complete the
survey.

Data collection

The questionnaires were distributed online. Professional
bodies managing respiratory diseases were invited to
participate in the data collection. These included the
Saudi Society of Family and Community Medicine, the
Saudi Thoracic Society (STS), the Saudi Society of Respira-
tory Care the Saudi Physical Therapy Association and the
Saudi Nurses Association. These bodies posted the survey
via their social networks (LinkedIn, Twitter, WhatsApp
and Telegram) to reach a wider audience of Saudi HCPs.
In addition, five authorities from five different medical
centres in five different Saudi Arabian provinces contrib-
uted to the data collection to ensure countrywide sample
representation as well as to guarantee that all of Saudi
Arabia’s geographical regions were covered. The targeted
population in this study were HCPs who worked with
COPD patients, and this was stated clearly in the consent
form as well as the invitation to this study.

Sample size calculation

Study participants were recruited using convenience
sampling techniques. A primary focus of the study was to
reach general practitioners, family physicians, pulmon-
ologists, nursing staff, respiratory therapists and physio-
therapists who manage patients with COPD. Due to the
exploratory nature of this study, a sample size calculation
was not required.
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Statistical analysis

The analysis was performed using the SPSS (V.26).
Percentages and frequencies were used to report categor-
ical variables. A % test was used to determine the statisti-
cally significant difference between categorical variables.
Statistical significance was considered if the p<0.05.

Patient and public involvement
No patients involved.

RESULTS

Overall, 1188 HCPs (44.4% female) completed the
online survey between 1 August and 31 December 2022.
Most of the respondents (75%) worked in government
hospitals, while 14.5% worked in rehabilitation centres,
and 10.5% worked in primary care clinics. Most of the
participants had a bachelor’s degree (68.4%), and 55
(4.6%) of them had completed residency or fellowship
programmes. Respiratory therapists accounted for 30%
of the participants, followed by family physicians (19.3%),
and nurses (15.6%). The majority of respondents had 3—4
(34.8%) or 5-6 (28.1%) years of clinical experience in
caring for individuals with COPD, while 22.8% had 1-2
years (table 1).

Awareness of MCDs

The second theme in the survey dealt with awareness
regarding MCDs. 54.2% of the respondents were aware
of Flutter and 23.8% of Acapella devices, followed by
5.4% for the positive expiratory pressure (PEP) mask. For
COPD care, 40.7% of the respondents chose Acapella,
and 22.3% chose Flutter as their preferred device; these
are the most commonly prescribed MCDs. As an option
for COPD care, 15.1% of the respondents chose PEP
mask, 11.5% chose Aerobika, 7.5% chose Bubble PEP
and 2.6% chose Aerosure (figure 1).

Recommending MCDs for COPD management in clinical
practice

The third theme in the survey dealt with recommending
MCDs for COPD management in clinical practice. Of
the respondents, 75% said they would usually or always
consider the use of an MCD with a COPD patient who
had daily difficulty clearing mucus, whereas 55.9% of
the respondents said they would sometimes or usually
consider the use of an MCD with a COPD patient who
produced the mucus and was able to clear it with a cough.
Of the respondents, 63% said they would sometimes or
usually consider the use of an MCD with a COPD patient
who produced mucus in the morning only.

When the HCPs were asked about how often they would
recommend using an MCD for COPD patients with exac-
erbations, there was a range in their responses. 51.6%
said they would rarely or sometimes consider using an
MCD for a COPD who had exacerbations 0-1 times per
year, 59.7% would sometimes or usually consider using an
MCD for a COPD patient who had 2-3 exacerbations per

Table 1 Characteristics of the study participants
Gender Frequency (%)
Male 661 (55.6%)
Female 527 (44.4%)
Age
20-30 699 (58.8%)
31-40 329 (27.7%)
41-50 114 (9.6%)
51-60 38 (3.2%)
>60 8 (0.75%)
Nationality
Saudi 1023 (86.1%)
Non-Saudi 165 (13.9%)

Medical centres
Governmental/private hospitals 891 (75.0%)
172 (14.5%)

125 (10.5%)

Rehabilitation centres
Primary care clinics

Geographical location

Central Region 184 (15.5%)
Eastern Region 218 (18.4%)
Northern Region 122 (10.3%)
Southern Region 452 (38.0%)
Western Region 212 (17.8%)

Academic and clinical qualifications
Associate diploma 105 (8.8%)
812 (68.4%)
159 (13.4%)

55 (4.6%)

56 (4.7%)

Bachelor’s degree
Master’s degree
Medical Board Residency/Fellowship
PhD degree
Role (profession)

General physicians 135 (11.4%)

Family physicians 229 (19.3%)
Pulmonary physicians 98 (8.2%)
Nursing staff 185 (15.6%)
Respiratory therapists 356 (30%)
Physiotherapists 67 (5.6%)
Others 118 (9.9%)
Years of experience with COPD patients

1-2 271 (22.8%)
3-4 413 (34.8%)
5-6 341 (28.7%)
7-8 76 (6.4%)
>8 87 (7.3%)

Data are presented as frequencies and percentages.
COPD, chronic obstructive pulmonary disease.

year and 58.7% of the HCPs would sometimes or usually
consider using an MCD with a COPD patient who had >4
exacerbations (figure 2).
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If only one device is available for COPD patients, which would you
choose?

Figure 1
pressure.

Clinical practice for using MCDs

When the participants were asked about how many
patients with COPD had started on MCDs in the last
6months, 441 (37.1%) of the respondents had started
Flutter, 297 (25%) of the respondents started Acapella,
295 (24.8%) started Aerobika and 253 (21.3%) started a
PEP mask in at least one COPD patient (table 2).

In providing MCDs in clinical practice, 380 (32%) of
the respondents said they would prescribe MCDs, 378
(31.8%) said they would give MCDs without prescrip-
tions, 314 (26.4%) would not provide them at all and 116
(9.8%) would only advise patients about them (figure 3).
Most of the respondents prescribed or recommended
MCDs for COPD patients based on the Global Initiative
for Chronic Obstructive Lung Disease (GOLD) guideline
for COPD (20.1%), followed by the STS (STS) guidelines
(20%) (online supplemental table).

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%
Stable COPD Stable COPD Stable COPD
with daily
thick mucus  mucus but
able to clear

it

mucus only

W Flutter

m Acapella

m PEP mask
Aerobika

m Bubble PEP

m Aerosure

m I've never heard of such devices

Mucus clearance device preference (n=1188). COPD, chronic obstructive pulmonary disease; PEP, positive expiratory

DISCUSSION

This is the first Saudi national study to report the use
of MCDs in clinical practice. The results demonstrate
that awareness about MCDs in clinical practice exists
in general but there are differences in preferences for
device among HCPs as well as around the threshold of
symptoms where a device would be recommended. Flutter
and Acapella were the most frequently prescribed devices
compared with other MCDs in COPD management.
Among all the participants, using MCDs were accepted
in such management but there were different responses
regarding the use of MCDs with exacerbated patients.
The data on prescribing MCDs revealed that the Acapella
and Flutter devices were favoured in the clinical setting.
The treatment recommendation for COPD was based on
the GOLD guidelines.

m Never

H Rarely

B Sometimes
Usually

m Always
2to3

with daily ~ with morning excerbatlon excerbations excerbatlons

Figure 2 Threshold to consider use of mucus clearance devices for chronic obstructive pulmonary disease (COPD)

management (n=1188).
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Table 2 Clinical practice for using MCDs in the last 6 months (n=1188)

Frequencies for using MCDs

MCDs 1-2 patients 3-5 patients >5 patients None

Flutter 441 (37.1%) 134 (11.3%) 56 (4.7%) 557 (46.4%)
Acapella 297 (25.0%) 313 (26.3%) 60 (5.1%) 518 (43.6%)
Aerobika 295 (24.8%) 153 (12.9%) 77 (6.5%) 663 (55.8%)
PEP mask 253 (21.3%) 191 (16.1%) 75 (6.3%) 669 (56.3%)
Other MCDs 279 (23.5%) 201 (16.9%) 91 (7.7%) 617 (51.9%)

Data are presented as frequencies and percentages.
MCDs, mucus clearance devices; PEP, positive expiratory pressure.

In clinical settings, patients with COPD with persistent
productive coughs are common but there are few steps
taken to deal with this.”*" Our results demonstrate that
awareness about assisting COPD patients with MCDs is
present among HCPs in Saudi Arabia but there are differ-
ences in their responses regarding the role of MCDs in
treating COPD. This is perhaps because of the lack of
evidence that emphasises the importance of using non-
pharmacological treatment in COPD management.® *
In addition, MCDs have received less attention as a treat-
ment for stable and exacerbated COPD patients. This is,
perhaps, owing to a lack of knowledge'* *'° or the lack of
adopting guideline recommendations about the poten-
tial role of MCDs in COPD management.'”

HCPs had a strong preference for Flutter and Acapella
for mucus clearance. But with COPD management,
Acapella, particularly, was the most favoured device. This
is consistent with a survey that was carried out previously
in the UK concerning MCDs for COPD patients.3 In
that research, HCPs were more likely to use Acapella for
COPD management compared with other MCDs.”

Current evidence supports the use of both Acapella and
Flutter as common options for airway clearance therapy
for COPD, but there are many other MCDs available.?***
It is the case that MCDs receive less attention in clinical

practice because of the lack of awareness about their effec-
tiveness in COPD management. However, evidence is still
emerging to support their use in this management.9 10
For example, a recent randomised clinical trial of using
Acapella treatment versus the active cycle of breathing
technique in stable COPD patients over 3months yielded
promising results. The study demonstrated significant
values for the regular use of these devices. After 3 months
of regular use of the Acapella in stable COPD patients,
cough-related quality of life, as well as mucus clearance,
significantly improved.®*

In COPD management, increased mucus clearance
and the control of symptoms via MCDs is a desirable
goal, and clinicians must consider this in treating COPD
patients.”** Our analysis has revealed that recommenda-
tions for MCDs for COPD patients were following different
guidelines to those being used to prescribe them. This
is an indicator that clinical practice is missing the best
practice strategy by not recommending MCDs.'” '®
However, it must be remembered that domestic clinical
practice guidelines cannot be generalised to fit all clinical
centres and hospitals in Saudi Arabia as there are other
aspects to be considered, such as maturity of COPD care
in the kingdom as well as the cost and availability of the
devices."*'°%

Reporting MCDs using with COPD

owernco

vep mos |

rerovice

rapets

0% 10% 20% 30% 40%

50% 60% 70% 80% 90% 100%

m1to2Patients m3tob5 patients m>5 patients None

Figure 3 Clinical practice for using MCDs in the last 6 months (n=1188). COPD, chronic obstructive pulmonary disease; MCDs,

mucus clearance devices; PEP, positive expiratory pressure.
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Our findings show that, in general, most clinicians
would give MCDs to COPD patients with or without
prescriptions. This is attributed to the fact that these
devices, like any other non-pharmacological treatments,
have fewer contraindications compared with pharma-
cological treatment.” In addition, managing COPD and
controlling symptoms require a bundle of treatments, of
which MCDs are but one.™

At the clinician level, family physicians numbered the
fewest clinicians in terms of providing MCDs for COPD
patients. This may be because of the physicians’ gener-
ally limited perception concerning the benefits of non-
pharmacological treatments, including MCDs in COPD
management. This was explored by Aldhahir et al who
reported the perceptions of Saudi Arabian physicians
concerning non-pharmacological treatment for COPD."®
Alack of experience and lack of enough information were
considered to be challenges in clinical practice.'® Perhaps
real-time clinical data on MCD prescriptions would give
us a clearer picture of their use in clinical settings.

Our findings show that recommending MCDs is usually
driven by medical judgement rather than clinical guide-
lines. Similarities have been found regarding MCD
prescribing in different parts of the world.” *** This may
be attributed to the growing clinical evidence regarding
MCD effectiveness in COPD management.® In Saudi
Arabia, there are a limited number of advanced COPD
clinics that provide comprehensive COPD management,
including MCD training.'®*”* The use of MCDs, like any
other airway clearance technique, needs training for both
patients and HCPs.”! The establishment of telehealth
approaches to deliver training, conduct follow-ups with
patients, and to monitor adherence to MCD guidelines
has already been proposed.” This approach was found
suitable and effective during the COVID-19 outbreak for
demonstrating, instructing, and following up with COPD
patients who used MCDs.”** **

According to this study, MCD preference could be
driven by their availability at the clinical centre or
the features of the MCD itself. For example, Acapella
devices have certain mechanical advantages, such as
being gravity-independent, which allows the patient to
use the device in any position.** This field of research is
growing globally and there are always new devices that
provide the same functions and help COPD patients
with sputum clearance. Future research may focus on
comparing these devices one-to-one to further inform
the medical guidelines, as well as help reach a clinical
consensus.

As this is the first national survey about MCDs in
Saudi Arabia, several lessons have been learnt from
this research. First, we have found that the perceived
benefits of MCDs among clinicians vary. Second, it
seems that medical judgement and recommendations
guide the application of MCDs rather than the clin-
ical guidelines. At present, the clinical guidelines for
COPD management in Saudi Arabia still neglect the
use of MCDs. Third, there is still insufficient data

related to the use of MCDs compared with mucol-
ytics or medications. It is hoped that the data from
this study will inform the current practice regarding
MCDs in general, as well as with COPD patients, as an
option in clinical practice.

Strengths and limitations

This study has several strengths. First, it is the first
national Saudi cross-sectional study to explore and report
on MCDs use in clinical practice. Second, the participants
in this study were from multiple clinical centres, and they
were all dealing with COPD, thus, offering extended
validity for the results presented here. These results
could serve as a baseline for future work in this growing
field of the evaluation of MCD use. However, they must
be interpreted with caution. The survey focused on four
MCDs while there are many more in use in clinical prac-
tice. Even though our sample covers HCPs from multiple
backgrounds, we may not have captured the full response
to and all the perceptions of others regarding the use of
MCD:s in clinical practice. It would be helpful if future
research compared our data with clinical or prescription
data.

Conclusion

HCPs are aware of the existence of MCDs and their bene-
fits for sputum clearance. HCPs believe that MCDs are
beneficial in sputum clearance with stable and exacer-
bated COPD patients. However, real-time clinical data
recording the use of MCDs is lacking, and further efforts
are required to explore the actual usage of MCDs.
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