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Earbuds and Other Personal Auditory Devices in the Operating Room

by Karolina Brook, MD, FASA, CPPS; Danielle Horn, MD; Govind Rangrass, MD, FASA; and Lauren Lobaugh, MD, MAS, CPPS, FAAP

INTRODUCTION

The use of small, in-ear personal auditory
devices (PADs), such as earbuds, as well as
bone conduction devices (which use vibration
to transmit sound energy from the skull to the
cochlea)' by anesthesiology professionals in
the operating room (OR) has increased in prev-
alence and is a new potential noise pollutant in
the OR. Noise pollution is a known occupational
hazard in the (OR).2 Recommendations for max-
imum noise thresholds vary; the World Health
Organization recommends noise levels in hos-
pitals not exceed 35 decibels (dB),® the United
States Environmental Protection Agency rec-
ommends a 45 dB cut-off over 24 hours,* and
the U.S. Occupational Safety and Health Admin-
istration (OSHA) defines an 8-hour, time-
weighted average of 85 dB as the threshold at
which hearing conservation programs should
be initiated.® Noise levels in the OR routinely
surpass these recommendations.®®

Online discussions about earbud use by
anesthesiology professionals first appeared on
the Student Doctor Network Forum in 2020.°
While direct epidemiologic data on anesthesia
professionals’ use of PADs in the operating
room are limited, available surveys suggest that
such use is occurring in the perioperative envi-
ronment.” Anecdotally, the authors have wit-
nessed increasing use of these devices in the
OR. Here, we review the consequences and
potential benefits of the use of PADs by anes-
thesia professionals.

POTENTIAL BENEFITS OF PAD USE

For anesthesia professionals, operating
room work alternates between periods of
higher task complexity (management of induc-
tion, emergence, or physiologic instability) and
periods of relative stability (maintenance
phases during low-acuity cases). Distracting
events during anesthesia are common through-
out cases, but are not uniformly harmful; in one
study of 30 anesthetics, distracting events
occurred frequently, with most judged to have
no externally visible negative effect.”" Most clini-
cians likely develop “tacit” strategies to manage
background intrusions while sustaining atten-
tion and vigilance. Within that context, some
anesthesiology professionals perceive per-
sonal audio (music, podcasts, audiobooks) as a
tool to (a) reduce boredom during long, stable
phases, (b) regulate mood and stress during

demanding call schedules, (c) maintain a sense
of cognitive “anchoring” (staying engaged
rather than disengaging into other nonclinical
activities, like perusing social media on a cell
phone),’™ and (d) provide education (specifi-
cally in the case of anesthesia-related pod-
casts). Evidence related to the benefits of
auditory distractions in the OR is largely
focused on OR music rather than PADs. Many
OR staff view music as beneficial, and back-
ground music can, in some circumstances,
reduce subjective stress or anxiety."

POTENTIAL RISKS OF PAD USE

Anesthesia professionals are responsible for
uninterrupted, vigilant physiologic monitoring
and rapid response to evolving conditions. Pro-
viding anesthesia requires intense cognitive
multitasking, including the simultaneous inter-
pretation of auditory alarms, visual monitors, and
verbal cues while performing clinical proce-
dures, documenting, and constantly anticipating
and preventing adverse events. This high-
demand environment is often characterized by
prolonged periods of stability punctuated by
sudden crises (Table 1). PADs can potentially
reduce peripheral situational awareness, caus-
ing the anesthesia professional to miss the
“weak signals” that prompt early intervention
such as changes in ventilatory mechanics,
evolving bleeding, intravenous infiltration,
patient movement, or shifts in team dynamics. In
observational studies, distracting events cluster
during transitions and emergence, precisely
when task density and risk are higher. Quality
improvement initiatives that explicitly created
distraction-free induction zones were motivated

by similar concerns about noise and nonessen-
tial talk during induction.™

Direct evidence evaluating the frequency of
anesthesia professionals’ PAD use in the OR, or
its impact on performance and patient out-
comes, is sparse. As a result, current under-
standing relies on extrapolation from broader
literature on OR noise, music, and distraction.
Excess noise levels in the OR are associated
with multiple negative outcomes, including
hearing loss,® increased stress levels in both
operating room staff'® and patients,® impaired
communication,” and worse patient safety out-
comes, such as an increase in surgical site
infections™™® and medical errors.”” A study in
pediatric ORs where sound levels were
reduced through educational interventions
showed a lower incidence of postoperative
complications in the lower-noise intervention
group.2® Music is one type of noise pollution
that has shown conflicting results in studies;
some find it may enhance performance in the
OR, while others find it may impair communica-
tion and increase distraction, since music pre-
ferred by some team members may be
distracting for others /472122

Prior literature has documented the negative
effects of non-patient-care activities, such as
intraoperative reading, on anesthesia vigi-
lance.?® Efforts such as creating and educating
perioperative clinicians on physical areas
termed “no interruption zones” further reflect
institutional attempts to mitigate preventable
attentional lapses in high-risk clinical environ-
ments.?* Unlike ambient noise or intermittent
interruptions, PADs could introduce continuous,
individualized auditory input, which may reduce
the ability to hear ambient noise and may be
more difficult to regulate. While autonomy and
comfort are important, even small degradations
in situational awareness may carry dispropor-
tionate risk in a specialty where seconds matter,
and auditory vigilance is central to patient
safety.2>?¢ |n studies involving anesthesiology
residents, increased visual attentional load and
background OR noise reduced accuracy and
slowed responses in detecting pulse oximeter
pitch changes and resulted in poorer clinical
reasoning performance.?”2® This matters
because early signs of impending patient dete-
rioration in the operating room are often first
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Table 1. Sample Scenarios Where PADs Are Used and Implications Based on the TeamSTEPPS Framework for Team Performance.>®

Scenario Implications

Induction: Missed Equipment Gap During Rapid Desaturation: A 54-year-old man
with BMI 42, severe OSA, and GERD presents for laparoscopic cholecystectomy.
After preoxygenation, propofol 200 mg and rocuronium 100 mg are administered.
The anesthesia professional, wearing earbuds at low volume, proceeds with airway
management as the rocuronium takes effect. Mask ventilation becomes difficult. The
circulating nurse says, “The video laryngoscope isn’t in here yet.” This is not fully
processed by the anesthesia professional. Direct laryngoscopy reveals a Grade 3
view. Oxygen saturation falls from 100% to 76% before a second provider brings the
video laryngoscope and intubation is achieved.

TeamSTEPPS: Breakdown in situation monitoring,
communication.

Failure: Missed equipment readiness cue; no reassessment
of airway plan; loss of shared situational awareness.
Significance: Induction compresses time between apnea
and desaturation; missed communication eliminates safety
margins.

Emergence: Delayed Recognition of Laryngospasm: A 7-year-old undergoes
adenotonsillectomy with deep extubation. The anesthesia professional turns to chart

TeamSTEPPS: Breakdown in mutual support,
communication and situation monitoring.

ventilation, propofol, and succinylcholine.

while wearing earbuds. The patient develops a subtle inspiratory stridor. SpO,
remains 99%, but capnography becomes irregular. The surgeon remarks, “They
sound tight” The anesthesia professional responds only after saturation falls to 90%,
by which point complete laryngospasm has developed, requiring positive pressure

Failure: Missed early auditory cues; over-reliance on
monitors; delayed intervention.

Significance: Airway events evolve in seconds; sound is
often the earliest warning.

Transport & Handoff: Lost Medication Timing: A 68-year-old woman undergoes total
knee arthroplasty. In the final 15 minutes, she receives both fentanyl 100 mcg and
hydromorphone 1 mg IV. During transport, the anesthesia professional wears one
earbud. In PACU, report includes, “Pain meds on board,” without details. When asked,
“Anything recent?” the anesthesiologist nods but does not clarify. Ten minutes later, the
patient becomes somnolent with RR 6 and SpO, 89%.

TeamSTEPPS: Breakdown in communication.

Failure: Incomplete communication of opioid dosing/timing;
lack of closed-loop communication; divided attention.

Significance: Handoffs require precision and redundance
Vague communication creates preventable harm.

intervention.

PACU/ICU Transition: Missed Escalation in a Noisy Environment: A 3-year-old
recovering from MRI sedation becomes progressively hypoventilated in PACU. A
nurse calls out, “Can anesthesia come take a look?” The anesthesia professional,
wearing earbuds while reviewing another case, does not respond initially. Only after a
second, louder call do they look up. The child now has shallow respirations requiring

TeamSTEPPS: Breakdown in situation monitoring,
communication.

Failure: Reduced awareness of ambient cues; delayed
response; narrowed attention.

Significance: Recovery areas rely on shared vigilance.
Alarms and tone of voice are critical signals.

Unstable Patient: Delayed Recognition of Hemorrhagic Shock: A 32-year-old
undergoing exploratory laparotomy develops hypotension (70/40) and tachycardia
(140) as the field fills with blood. The surgeon states urgently, “We need blood now.”
The anesthesia professional, wearing earbuds, asks for repetition while the team
escalates. Activation of massive transfusion is delayed.

TeamSTEPPS: Breakdown in communication, mutual
support and leadership.

Failure: Delayed processing of urgent communication; loss
of team synchronization; slower escalation.

Significance: Crisis management depends on immediate,
shared awareness. Seconds matter.

BMI: body mass index; OSA: obstructive sleep apnea; GERD: gastroesophageal reflux disease; SpO,: peripheral capilary oxygen saturation; IV: intravenous; PACU: postanesthesia
care unit; ICU: intensive care unit; MRI: magnetic resonance imaging; RR: respiratory rate

detected as subtle trends or tonal changes, not
only as obvious alarms.

PADs that occlude the auditory canal intro-
duce additional risk pathways beyond ambient
OR noise, particularly if both ears are occluded
or if active noise reduction is used. They can
reduce the reliability of closed-loop communi-
cation (missed or delayed responses to sur-
geons, nursing staff, trainees, or perfusion),
increasing the likelihood of repeated requests,
frustration, or uncorrected misunderstanding.
Observational and simulation-based work sug-
gests that OR distractions are associated with
increased stress/workload and degraded team-
work, making communication failures more
consequential during high-demand periods.?°

PADs raise concerns in teaching environ-
ments; if trainees perceive an attending as less
accessible or less attentive, they may speak up
later or less confidently, with consequences for
psychological safety and timely escalation.3°
Similarly, attendings may perceive trainees or
advanced practice clinicians utilizing PADs as
less attentive, impairing trust in the care team
model. Infection control considerations also
apply to devices brought into the OR. Studies in
operative environments have reported high
rates of microbial contamination on mobile
phones, reductions after disinfection, and sub-
sequent recontamination; by extension, it is
likely that routine disinfection practices and
clear device-handling rules are needed for
PADs as well '

Anesthesiology professionals’ use of PADs in
the ORis not solely an individual choice; rather,
it is a cultural signal. It implicitly communicates
the acceptability of use to the trainees, nurses,
advanced practice providers, and other team
members. This role-modeling effect may nor-
malize a behavior that undermines shared vigi-
lance, particularly in a hierarchical environment
where speaking up already carries perceived
risk. Psychological safety depends on team
members believing that they will be heard
promptly and taken seriously. The perception
(whether accurate or not) that an anesthesia
professional is partially disengaged can erode
trust and hinder closed-loop communication,
which is an integral component of team-based
patient care. In alignment with Just Culture
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principles, the team bears shared accountability
to optimize human behavior to limit risk to
patients; whenever possible, behavioral
choices (i.e., refraining from using PADs while
providing patient care) should be made to avoid
adverse outcomes.?

Allowances for PAD use may be a response
to short staffing and limited nonclinical time.
PADs may allow clinicians in leadership posi-
tions to participate in meetings while in the OR.
This is a double-edged sword; while multi-task-
ing in this way can mitigate some of the stresses
of short staffing by allowing clinicians to con-
tinue with their non-OR tasks and projects, par-
ticipating in meetings while in the OR is
distracting. Further, the non-anesthesiology
professionals in the OR may not know that the
clinician is participating in a crucial meeting, and
may perceive the provider as engaging in per-
sonal matters. This misunderstanding can
degrade others’ perceptions of anesthesiology
providers and their professionalism.

Patient perception and post-event scrutiny
must also be considered. The importance of
sustained vigilance while providing anesthesia
is reinforced by evidence linking excess noise
and distraction in the operating room to
impaired communication, increased error rates,
and worse patient outcomes.””* In the after-
math of an adverse event, the discovery that an
anesthesia professional was using a PAD may
be interpreted as a discretionary choice that
introduced avoidable risk. Such a finding could
complicate root cause analyses by shifting
focus from system factors toward individual
behavior, particularly if distraction is perceived
as a plausible contributing factor. From a medi-
colegal perspective, this may expose clinicians
to increased liability by undermining claims of
continuous attentiveness and adherence to
professional standards.>

One caveat is that deaf and hard-of-hearing
clinicians are entering medical school in
increasing numbers®* as the expectation has
shifted from clinicians requiring normal native
hearing to being able to function normally with
aids. Bone conduction devices and hearing
aids may facilitate the ability of these clinicians
to practice in the OR. Itis important to recognize
that clinically necessary hearing aids may
appear similar to PADs and many people may
not know the difference.

EVIDENCE AND REGULATORY
LANDSCAPE
Evidence directly related to PAD use by
anesthesia professionals is limited, so policies
should rely on stronger adjacent evidence and
widely accepted guidance. The Anesthesia
Patient Safety Foundation (APSF) highlights lia-

bility concerns related to distraction and divided
attention, particularly during critical phases of
care.?® The APSF conference report empha-
sizes that distractions can degrade vigilance
and situational awareness and calls for open
discussion, education, research, and policy to
reduce high-risk distractions.3° The American
Society of Anesthesiologists (ASA) emphasizes
the importance of minimizing distractions and
recommends risk-stratified policies that
account for task complexity and patient acuity.®

The Joint Commission recommends system
approaches such as policies/codes of conduct
addressing phones and music, education on
noise sources, and no-interruption (“sterile
cockpit”) periods during critical phases.®® The
American College of Surgeons similarly pro-
motes sterile cockpit logic and explicitly notes
that earphones must not compromise the ster-
ile field.3® The Association of periOperative
Registered Nurses (AORN) states that nonclini-
cal distractions/noise should be minimized, criti-
cal phases should have no-interruption zones,
and personal devices should be limited to
direct patient care or procedure-relevant use.*’

REASONABLE GUARDRAILS FOR
ANESTHESIOLOGY DEPARTMENTS
Given the limited evidence and the high-

stakes nature of anesthetic care, departments
should carefully weigh the potential benefits
and risks of PAD use in the OR. A complete pro-
hibition offers simplicity and enforceability but
may drive disengagement, inconsistent
enforcement, or covert workarounds. Con-
versely, permissive policies without clear
boundaries risk normalization of unsafe prac-
tices. If departments elect to allow conditional
use, guardrails should be explicit, narrow, and
grounded in patient safety, with clearly defined
expectations for when PAD use is or is not
acceptable. Guideline development should
incorporate multidisciplinary input and be sup-
ported by education, leadership alignment, and
consistent enforcement. Addressing violations
through coaching rather than punishment
aligns with a Just Culture approach while rein-
forcing shared accountability.

CONCLUSION

Without open discussion, the use of PADs in
the OR may continue unchecked, including in
situations where distraction could place
patients at risk. At present, no guidelines spe-
cifically address anesthesiology professionals’
use of these devices, and it remains uncertain
whether defined guardrails can fully mitigate
potential harm. Until stronger evidence
emerges, a cautious, patient-centered
approach—aprioritizing vigilance, continuous
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monitoring, and clear communication—offers
the most defensible path forward.
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