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Abstract

Hospital environments pose infection risks. During a meticillin resistant Staphylococcus aureus (MRSA) out-
break in an adult Intensive Care Unit (ICU), a visibly contaminated bladeless Dyson® fan at the bedside of a
previous outbreak patient prompted a microbiological investigation. Four sections of the bladeless Dyson®
fan were swabbed to identify potentially pathogenic organisms, with confirmed isolates undergoing whole
genome sequencing. Results identified MRSA, vancomycin resistant Enterococcus (VRE) and Aspergillus
niger. The MRSA strain identified on the bladeless fan matched the outbreak strain.

Existing research acknowledges the infection risks associated with inadequate ventilation and the use of fans in
healthcare settings. The pandemic highlighted the importance of ventilation; however, comprehensive guidance on
the use of portable fans in healthcare settings is yet to be provided. The contaminated fan was removed and dis-
posed of, and trust wide communication was given recommending all portable fans to be removed from the trust.
This case study confirmed the presence of potential pathogens on a bladeless Dyson® fan in an ICU. This
further highlights the need for cleanable fan designs and research into the safe use of these devices to mitigate

infection risks whilst addressing ventilation and cooling needs in healthcare settings.
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from the hospital environment, especially in insuffi-

ciently ventilated spaces (1). Inadequate ventilation
and/or temperature control can lead to the use of porta-
ble, domestic fans in healthcare settings to maintain
patient and staff comfort. However, use of such fans may
create a cross-infection hazard.

An environmental review was conducted during the
outbreak of meticillin-resistant Staphylococcus aureus
(MRSA) on a general adult Intensive Care Unit (ICU)
which identified a visibly contaminated bladeless Dyson®
fan (Dyson Ltd, Wiltshire, UK) as shown in Fig. 1, in a
side room located at the bedside which previously occu-
pied an outbreak patient. It was not possible to determine
how or if this fan was cleaned previously. This prompted
microbiological investigation of the contaminated fan to
assess if potentially pathogenic organisms were present.

Patients and staff are at risk of acquiring infection

Materials and methods

Four areas of the fan were sampled using Polywipe™
swabs (Medical Wire and Equipment Co Ltd, Wiltshire,
UK): inner casing, outer case, swivel base and air inlets
(Figure 1). The swabs were placed into brain heart

infusion (BHI) broths (E & O Laboratories, Bonnybridge,
UK) and incubated in air at 37°C. A single negative con-
trol was set up during each day of sampling by placing
an unused Polywipe™ swab into the BHI broth.

After 24-h of incubation, a 10 uL sample from each
broth was inoculated on to Colorex™ MRSA chromo-
genic media, Colorex™ Vancomycin resistant Enterococcus
(VRE) Chromogenic media, Colorex™ mSuperCAR-
BA™ Carbapenamase producing Enterobacterales (CPE)
chromogenic agar and Sabouraud (SAB) Dextrose Agar
with Chloramphenicol selective media (all media from E
& O laboratories, Bonnybridge, UK) for the identification
of fungi. The media were incubated for 24-h in air at 37°C
and reviewed daily for 5 days. The SAB culture was incu-
bated at 37°C for 48 h and then incubated at 30°C for a
further 8§ days. Confirmed isolates were referred to United
Kingdom Health Security Agency (UKHSA) Colindale
for whole genome sequencing.

Results

After 24 h of incubation, three out of four sites of the fan
(inner casing, outer casings and swivel base) were positive
for MRSA. VRE, CPE and fungal cultures were negative.
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On day 6 the air inlet grid was culture positive for MRSA,
VRE and Aspergillus niger. All other sites were negative
on further incubation as shown in Table 1.

The MRSA isolated from the fan was confirmed as
identical to the outbreak strain by whole genome sequenc-
ing conducted by the Antimicrobial Resistance and
Healthcare Associated Infections Laboratory, UKHSA.

Discussion

A growing body of literature has examined the impact of
fans, ventilation systems and other environmental factors
on infection control and patient safety within healthcare
settings (2). Wong et al. (3) described the use of indoor fans

facilitating air dispersal of MRSA in residential care homes.
Brooks et al. (4) highlight the practical challenges relating
to heatwaves in a healthcare setting. Lenzer et al. (5) describe
the potential benefits to patients’ health and to wider
healthcare systems of heating, ventilation, air conditioning
(HVAC) and fans. Dhanda et al. (6) and Alsaffar et al. (7)
discuss bacterial colonisation and cross-infection risks asso-
ciated with bladeless fans and highlight the potential dan-
gers posed by these devices in healthcare environments.
There is a lack of comprehensive guidelines or consen-
sus regarding the safe use of fans in healthcare settings
with a lack of device cleaning instructions. Documents
such as the Estates and Facilities Alert (8) and guidelines

Figure 1. The visibly contaminated bladeless Dyson® fan, unable to be adequately cleaned (especially the air inlet grid).

(A) inner casing, (B) outer casing, (C) swivel base, (D) air inlets.

Tuble 1. Environmental sampling results of the Dyson® bladeless fan.

Day 0 Day | Day 2* Day 3 Day 4 Day 5 Day 6 Day 7-10
Inner Casing ~ Subculture onto  MRSA No growth  No growth  No growth  No growth No growth No further
MRSA,VRE, CPE  identified fungal growth
and SAB
Outer Casing  Subculture onto  MRSA No growth  No growth  No growth  No growth No growth No further
MRSA, VRE, CPE  identified fungal growth
and SAB
Swivel Base Subculture onto  MRSA No growth  No growth  No growth  No growth No growth No further
MRSA,VRE, CPE identified fungal growth
and SAB
Air Inlet Subculture onto No growth  No growth  No growth ~ No growth  No growth MRSA identified, No further
MRSA, VRE, CPE VRE identified fungal growth
and SAB and Aspergillus
niger identified
via the SAB plate
Negative No growth No growth  No growth  No growth ~ No growth  No growth No growth No further
control fungal growth

*SAB culture was moved to 30°C after 48 h of no growth for fungi.
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by Health Protection Scotland (9) caution against the
potential infection risks associated with fans, but do not
provide detailed protocols or mitigation strategies.

There has been an increased focus on ventilation in
healthcare facilities since the severe acute respiratory syn-
drome coronavirus 2 (SARS-CoV-2) pandemic. During
the pandemic, we recommended against the use of fans in
clinical areas; however, post-pandemic the use of fans
began to creep in. In a considerable proportion of the
NHS estate, there is insufficient ventilation to keep
patients and staff comfortable (which is becoming an
increasing phenomenon, attributable to climate change)
(4). Development of fans which are cleanable and mini-
mise trapping of dust and debris, that can be used safely
in a healthcare setting, would be useful to maintain patient
and staff comfort in settings with sub-optimal ventilation/
temperature control more safely.

Whilst it is not possible to determine whether the fan
was the source of this outbreak, this case provides an
insight into the risks associated with colonisation of fans
with potential pathogens and their potential to contribute
to cross-transmission. Routine environmental swab sam-
pling is not performed within our trust unless required in
exceptional circumstances such as outbreaks which con-
tinue despite implementation of standard control mea-
sures; in this case, the fan was swabbed due to being
grossly visibly contaminated, no attempt was made to

¥

Use of portable fans in a healthcare setting

clean the device. Although it would be possible to surface
disinfect the inner casing (A) and the out casing (B) of the
fan as shown in figure 1, it is not possible clean the air inlet
grids effectively without dismantling the device. Neither
the manufacturer of Dyson® fan bladeless nor bladed fans
provide instructions on how they can be adequately
cleaned. As it is not possible to clean the bladeless fan’s air
inlet grids without dismantling the device, the advice from
our Trust’s Medical Device Management Team was that it
is not acceptable from an electrical safety point of view to
dismantle the fan for cleaning in the absence of specific
instructions by the manufacturer. Trust-wide communica-
tion was issued by the Ventilation Safety Group (VSG)
informing of the inability of bladeless fans to be cleaned
effectively, the risk of them becoming contaminated with
hazardous organisms, followed by the recommendation
that fans in clinical areas should be removed.

In areas of the trust where there is adequate tempera-
ture control via the building management system, staff
were informed to keep the door/windows closed so that
the system can maintain temperature as per design; in any
areas where the temperature provided by the building
management system was too high, users of those areas
were advised to liaise with the Estates and Facilities team
to have the temperature lowered to acceptable levels.
Figure 2 provides additional guidance issued to staff
regarding keeping cool in hot weather.

NHS

Check out our tips for looking after yourself during the warmer days and taking some
additional measures when caring for our patients.

Find a cool spot indoors to
take your break

YTV v

Wear sunscreen, hat and sunglasses
when travelling into work

Try to encourage additional drinks
- ideally water/squash

Contact the Helpdesk on 1188 for extra
bottled water

Fans must not be used in
clinical areas

Figure 2. Communication of hot weather alert, providing additional guidance for keeping cool (10).

Citation: Int | Infect Control 2026, 22: 23842 — http://dx.doi.org/10.3396/ijic.v22.23842

(page number not for citation purpose)


http://dx.doi.org/10.3396/ijic.v22.23842

Chloe Hylton et al.

In clinical areas of the trust where there is no tempera-
ture control, the VSG suggested conventional fans to be
supplied by the Estates and Facilities team during excep-
tional circumstances such as heatwaves, as these are easier
to clean/disinfect as they lack air inlet grids in contrast to
the Dyson bladeless fans; thus, they can be surface disin-
fected with an appropriate agent such as 1,000 parts per
million chlorine, or equivalent, without the need to dis-
mantle the device thus potentially compromising its elec-
trical safety.

The bladed fans would be disinfected between patients
by ward staff. When the period of hot weather ends, the
fans would be removed, cleaned and stored away from
clinical areas by the Estates and Facilities Team. Whilst
this is not ideal, it was felt to be better than the option of
clinical areas procuring/storing their own fans which are
less likely to get cleaned adequately.

Conclusion

We demonstrated the presence of several potentially patho-
genic organisms (including an outbreak strain of MRSA)
from a bladeless Dyson® fan used on an ICU. Whilst it is
not possible to determine whether the contamination iden-
tified on the fan contributed to the outbreak, this case study
demonstrates the difficulty in the cleaning of the bladeless
fans and the need for comprehensive guidance on how to
safely use them. Whilst existing studies explore infection
risks linked to fans, there is a lack of comprehensive guide-
lines on their safe use. Further research is needed to estab-
lish clear mitigation strategies for minimising infection
risks associated with portable fans whilst balancing ventila-
tion and cooling needs in healthcare settings.
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