
High-Flow Nasal Cannula Devices: Noisier Than We Realize

Noise is unwanted sound. In rooms where patients are
treated or observed, the World Health Organization ad-
vises that average sound levels should not exceed 35 dB
during the day and 30 dB at night.1 During the past
50 years, with more sound-producing devices coming
into widespread use, daytime sound levels in hospitals
have been annually increasing by 0.38 dB/year, and
nighttime levels have increased by 0.42 dB/year.2 Major
sources of ICU sound include conversation, equipment
alarms and monitoring sounds, caregiving activities,
phones and pagers, audio sources and television, and
door impacts and falling objects. Rather than quieting
the ICU, technological advance has brought more noise.
For example, a ventilator alarm is as loud as a vacuum
cleaner, raising the ICU peak sound level to 85 dB or
more, and this may occur on average �16 times/h.3 In
ICUs, where �30% of patients are already susceptible
to confusion or delirium, noise contributes greatly to
disrupted, fragmented, and insufficient sleep, which
could trigger delirium. Improving sleep quality through
noise reduction is a priority issue.

Compared with alarms, conversations between the ICU
staff, and other occasional sounds, the everyday back-
ground noise of building or life-support equipment may
receive less attention. We know, however, that severe
and prolonged noise exposure causes permanent hearing
loss in preterm neonates.4 Noise intensities in the oral
cavity during nasal CPAP have been reaching 88.6 dB,4

higher than the acceptable level of 45 dB in neonatal
ICUs.5 In adults, Cavaliere et al6 assessed noise inten-
sity during noninvasive ventilation (NIV) with different
types of interface: in helmets, noise levels near the right
ear always exceeded 100 dB but were within 70 dB
during NIV with nasal or face masks. Surely, this con-
tributes to the high rate (37%) of delirium that we ob-
served in NIV patients.

Associated with lower morbidity and mortality than NIV,
high-flow nasal cannula (HFNC) oxygen therapy is in-

creasingly used as an alternative means of noninvasive
respiratory support.7,8 In this issue of RESPIRATORY CARE,
Kubo et al9 report the results of digitally measuring noise
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levels of 3 different types of HFNC devices at different
levels of total flow (30, 40, 50, and 60 L/min) and FIO2

(0.4, 0.5, and 0.9). The merit of this study is that, despite
current concerns for safety and comfort, it is the first to
investigate noise production during HFNC in adults rather
than neonates.10 Its results suggest that HFNC delivered
by Venturi effect was the noisiest and HFNC delivered by
turbine was the quietest at FIO2

� 0.6. With Venturi deliv-
ery, noise levels were reduced when an air filter was used, but
filtering had no such effect with HFNC delivered by an air-
oxygen blender. The authors propose 2 ways to decrease
noise exposure during HFNC: choose less noisy modalities
and, where effective, use an air filter as a silencer.

Although this study has added to the body of evi-
dence on noise generated during HFNC, uncertainties
remain due to the experimental design of the bench
study. Noise levels were lower than those found in a
neonatal model,10 which recorded up to 90 dB measured
in the oral cavity of the manikin of a newborn; this was
probably because the nasal prong, the major noise source,
was distant from the sound meter. More accurate sim-
ulation of clinical practice using manikins, model lungs,
and different-sized nasal prongs may provide more trust-
worthy results. Moreover, during HFNC, bone conducts
sound to the inner ear, and this conduction causes dis-
crepancies between measured and perceived noise lev-
els. Human studies including subjective evaluation of
noise intensity may reveal the extent to which HFNC
increases patient discomfort and how the use of differ-
ent HFNC devices and interfaces, as well as silencers
and earplugs, affects noise.

Whereas noise generated in HFNC systems may well
be lower than during NIV, it is clear that noise during
HFNC far exceeds recommended levels. Technological
advance should result in greater comfort for recovering
patients. Meanwhile, during respiratory care, providers
should endeavor to minimize the exposure of patients to
noise, both by avoiding unnecessary use of HFNC and,
generally, by finding beneficial ways to reduce noise
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levels and patient discomfort. No matter how promising
a particular treatment may be, the local efficacy of ven-
tilation may be counteracted by the overall human
response.
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