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Abstract.

Cockroaches and other pests infestation of continuous positive airway pressure (CPAP) equipment has

beenrarely reported in the medical literature. In this report, we describe a box (C-Box) designed to prevent pest infestation
of the CPAP equipment. Over experience, using this C-Box has demonstrated that it can prevent pest infestation and
reduce the cost of replacing pest-infested CPAP machines.

INTRODUCTION

The prevalence of obstructive sleep apnea (OSA) in adult
populations worldwide is reported to be between 3% and
7%." In Australia, similar prevalence of OSA have been re-
ported and predicted to continue to rise because of the in-
creasing incidence of obesity and aging population.?3
Increasing accessibility to diagnostic and treatment mo-
dalities, such as continuous positive airway pressure (CPAP)
therapy for people living in regional and remote areas, more
so in people with low socioeconomic status has led to more
patients being diagnosed and treated with CPAP therapy.*=®
In the Northern Territory of Australia, the demographic pro-
file is spread over a vast geographical area, with 81% of the
indigenous population living in remote or very remote
areas.”

The northern part of Australia is also noted to have tropical
weather conditions, and humidity is also high most of the
year around (Figure 1A). The unique weather pattern facili-
tates as a breeding ground for several organisms, including
cockroaches. Over the past several years, we have fre-
quently encountered pest infestation of CPAP equipment,
especially in regional and remote areas. Because of lack of
clear procedure protocols to disinfect and reuse the CPAP
machine and also for concerns of adverse health conse-
quences of continued use of such cockroach-infested CPAP
equipment, we have been discarding the device and replacing
it with new equipment. To address this unique issue, we
designed a simple box to securely place the CPAP device to
prevent pest infestation, and we would like to share our ex-
perience through this report.

CASE EXAMPLE

Background. A middle-aged male diagnosed to have
severe OSA was treated with CPAP with good effect. He
lived and worked in a remote indigenous community about
1,000 km from the capital city Darwin in the Northern Ter-
ritory of Australia (Figure 1B). Unfortunately, he had to
cease using his CPAP therapy because of recurrent cock-
roach infestation of his CPAP equipment. He also had to
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cease the therapy for several months as he was unable to
access help for his CPAP issues as he lived in a very remote
community.

Through our service, we have encountered several such
patients as described earlier for the last few years. We have
not only have encountered cockroach infestation but also
ants and rodents damaging the device and also the tubes/
masks (Figure 2A-C). We have been desperately exploring
options to tackle the issue and meanwhile, our practice has
been replacing the infested CPAP with a brand-new device
and accessories. Obviously, this has increased the cost to
our service and resulted in increased health resource utili-
zation as most of the CPAP equipment’s are funded
through the health department. Hence, we designed a user-
friendly simple box to prevent pest infestation of CPAP
equipment.

C-box. We initially experimented with various enclosure
devices before settling on this hip roof box presented in this
report (Figure 3A) (we named it C-Box) to fit the CPAP ma-
chine securely within this box (Figure 3B). The box was
designed in such a way that insects and cockroaches can-
not have direct access to the CPAP equipment while the
CPAP is in use (Figure 3C). Vents for air intake and heat-
resistant foam were used to secure the CPAP (Figure 3C).
The C-Box was repeatedly tested to find the best combi-
nation of materials and covers to enable quick and easy
unpack and pack up. The box was designed in such a way
that the CPAP tubing and masks can be placed inside the
box after overnight use so that cockroaches or other pests
cannot have access to the CPAP machine or accessories
while it is not in use. The C-Box has been repeatedly tested
and trialed on a regular basis, and our patient has not re-
ported any difficulty in operating the device. Moreover, the
aforementioned patient has been successfully using the
C-Box without any further cockroaches’ infestations for
more than a year. Furthermore, the C-Box is also been used
to protect the CPAP during travel and tropical weather
conditions.

DISCUSSION

Despite overwhelming evidence to suggest that OSA is
prevalent all over the world and CPAP is a well-established
treatment modality, pests, including cockroach, infestation of
CPAP equipment has been rarely reported in the medical liter-
ature. Likewise, cockroaches are also found all over the world
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Ficure 1. Map showing (A) Australia and (B) the Northern Territory of Australia—top end. This figure appears in color at www.ajtmh.org.

and it is likely that this issue is under-reported. However, there
are some reports of this in the social media blogs.8

The New World Encyclopedia on Cockroaches® suggests
that cockroaches have been known to exist on our planet for
over 320 million years. This makes them one of the oldest of
fossilized insects, and they may have been the first flying

animals. Cockroaches are considered to be slimy, smelly,
food-consuming pests, and they also produce disagreeable
odors from some glandular secretions and do consume vari-
ous household items such as food, paper, and clothing.
However, we are not entirely clear why cockroaches get
attracted to CPAP equipment. Cockroaches live in a wide
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A Showing Cockroches in CPAP machine.

C Showing CPAP tube damaged by rodent.
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Ficure 2. (A) Showing cockroaches in continuous positive airway pressure (CPAP) machine. (B) Showing ants in the CPAP machine. (C) Showing
the CPAP tube damaged by rodents. This figure appears in color at www.ajtmh.org.

range of environments around the world, with tropical and
subtropical the most common climates and with the greatest
diversity in the tropics. Tropical weather at the Northern Ter-
ritory of Australia may make it an ideal environment for cock-
roaches to survive and may be the reason that we encounter
this issue. Cockroaches are considered to be nocturnal in-
sects in their behavior and it is possible that they get attracted
to the CPAP machine while it is being used in the night;
moreover, presence of water in the humidifying chamber may
be a welcoming factor as well.

We have trialed the C-Box in few patients with similar
good results. The operation is easy for the patients to un-
derstand. We believe our C-Box presented here seem to
function well in preventing insects and cockroach in-
festation. Furthermore, the box can be used to protect the
CPAP device while traveling, especially in tropical weather

conditions. We are also working on further design and safety
of the C-Box.

We hope our experience presented here will prompt others
to report similar cases. Our device can be adopted and used
to prevent pest infestations in endemic regions or during
travel to such regions. We believe this C-Box could be
adopted in other parts of the world with similar problem.
Furthermore, we hope major CPAP manufacturers can
make changes/explore options to prevent insect infestation
of CPAP equipment.

Received June 10, 2019. Accepted for publication July 17, 2019.
Published online September 3, 2019.

Acknowledgments: We thank Claire Kerslake, Siji Issac, Respiratory
Clinical Nurse Consultant, Royal Darwin Hospital, and Tiziana


http://www.ajtmh.org

940 HERAGANAHALLY AND WHITE

A C-Box to place the CPAP machine.

B showing CPAP machine securely placed inside the C-Box
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