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ARTICLE INFO ABSTRACT

Keywords: The stethoscope is a tool cherished by the field of cardiology and ubiquitous throughout medicine. However,
Stethoscope little consideration has been given to its safe usage regarding its potential for pathogenic contamination despite
Infection

thorough evidence that stethoscopes can harbor pathogens that can be transmitted to patients upon contact. The
COVID-19 (SARS-COV-2) pandemic has led to increased infection control vigilance, including toward the
stethoscope, as evidenced by a recent increase in literature highlighting stethoscope hygiene/contamination. A
consequence of this increase in awareness is that stethoscopes may be implicated in medical malpractice lawsuits
as a potential cause of healthcare-associated infections (HAIs). While there is limited evidence demonstrating a
direct connection between stethoscope contamination and HAIs, malpractice lawsuits often do not require direct
causative evidence. Regardless, efforts should be made to bolster stethoscope hygiene to not only mitigate patient
harm, but also prevent providers from potential medical-legal conflicts. The continued relevance and utility of
the stethoscope as a rapid, cost-effective diagnostic tool needs to be appropriately balanced with increased
hygiene performance. Providers should anticipate increased scientific evidence and patient awareness regarding

Malpractice
Clinical practice
COVID-19

stethoscope contamination in the post-COVID-19 era.

1. Background

The stethoscope has long been at the center of the physical exami-
nation as both an accessible diagnostic tool as well as a symbol of the art
of medicine. Cardiology remains as among the medical disciplines that
continues to highly regard the stethoscope as a rapid, cost-effective, and
informative tool that can be used in any medical setting [1]. Despite its
ubiquity among cardiologists and medicine overall, few considerations
have been given to its safe usage. This notion has been largely ignored
until recently; the COVID-19 (SARS-COV-2) pandemic has ushered in a
new era of infection control vigilance, and stethoscope contamination
has recently gained attention as poorly addressed sector of infection
control with implications for the spread of COVID-19 [2]. A case report
published in the European Heart Journal implicates a stethoscope in
potentially transmitting COVID-19 to a provider who was auscultating a
patient with active infection [3]. A recent commentary in a Centers for
Disease Control and Prevention advocacy journal called for updated
stethoscope hygiene guidelines to appropriately address the risk posed
by a contaminated stethoscope [4]. While there lacks sufficient evidence

to demonstrate that the COVID-19 virus can contaminate and be trans-
mitted from a stethoscope, it is likely that there has been an increase in
awareness regarding stethoscope contamination among providers and
patients. Thus, considering that stethoscopes likely contribute to
spreading infection in healthcare settings, not performing stethoscope
hygiene may be the basis for medical malpractice lawsuits. However,
there is an ideological gap between the danger posed by the stethoscope
from bacterial contamination and the current state of vigilance toward
this potential danger; put simply, many physicians are not aware that
failure to perform stethoscope hygiene could potentially constitute
negligence.

Thus, the purpose of this article is to emphasize that the medical
community must first bolster its awareness and response in order to
primarily protect patients from healthcare-associated infections; and
second take prophylactic measure against the potential legal ramifica-
tions that might ensue if a contaminated stethoscope is implicated.
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2. Defining HAI malpractice

Healthcare-associated infections (HAIs), or infections acquired while
receiving care in a healthcare setting, are a significant cause of
morbidity and mortality in the United States. According to a 2011 report
by the Centers for Disease Control and Prevention (CDC), an estimated
721,000 HAIs occurred in acute care settings, with approximately
75,000 deaths as a result [5]. Furthermore, HAIs had a direct attribut-
able cost between 25 and 48 billion dollars annually on the healthcare
system [6]. However, indirect costs, such as costs of litigation and
plaintiffs’ verdicts, are also a significant source of expenditure for
healthcare organizations and providers. One study found that the
medical legal system had an annual expenditure of 55.64 billion dollars
(2008). This cost consists of indemnity payments, defendant/plaintiff
fees, and administrative and overhead costs [7]. The basis for
malpractice litigation often involves negligence in providing substand-
ard medical care for disease recognition and management. This can
include failing to order proper testing, not making a proper and timely
diagnosis, performing an unnecessary procedure/surgery, or neglecting
to perform certain safety/prophylactic measures intended to mitigate
harm to patients [8]. Ultimately, harm to the patient by any of the above
means can be grounds for a malpractice lawsuit.

In the realm of HAIs, performance of proper hygiene is the main
deterrent to patient harm [9], and thus can be subject to legal ramifi-
cations if neglected. While it can be difficult to identify the causative
source of a healthcare-acquired infection, a healthcare facility can be
liable if the infection was contracted during a patient’s care and ex-
pected hygiene measures were not performed [10]. For example, hand
sanitizing is one of the most emphasized facets of healthcare hygiene
practices, and its longstanding emphasis since the late 19th century [11]
has led to established guidelines for proper hand hygiene in healthcare
settings [12]. Despite this, hand hygiene continues to be under-
performed, with studies demonstrating poor hand hygiene compliance
in both ICU (40-50%) and non-ICU (50-60%) settings [13]. Studies have
also demonstrated that poor hand hygiene alone can result in healthcare
expenditures of approximately $50,000 per infected patient [14], and is
associated with increased mortality and length of hospital stay [15].
Thus, given that hands are the most notable vectors for infection and are
thus governed by strict hygiene guidelines, it is not surprising that poor
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hand hygiene has been implicated in HAI lawsuits [16].

While hand hygiene in addition to other forms of antimicrobial and
barrier precaution have been emphasized (e.g., wearing a mask, gloves,
gown, face shield etc.), little attention has been given to the stetho-
scope- an instrument in medicine that comes in frequent contact with
patients, perhaps second only to a provider’s hands (Fig. 1). Prior studies
have demonstrated that stethoscopes can be contaminated to the same
extent as a provider’s hand [17], with bacteria on a stethoscope being
transferable to patients upon contact [18]. Despite these findings,
stethoscope hygiene rates remain low according to both survey-based
and observational studies [19-22]. Furthermore, guidelines from the
CDC on stethoscope hygiene are ambiguous; stethoscopes are classified
as non-critical medical devices, and cleaning is “recommended” any-
where between after each patient encounter to once a week [23].
Despite the stethoscope being appropriately coined the “third-hand” of
the physician with regard to its symbolism, utility, and potential for
contamination [24], hygiene measures are highly deficient and lack
uniformity.

3. HAI malpractice cases

HALISs resulting from alleged hygiene negligence is a relatively com-
mon cause for medical malpractice lawsuits [25]. However, it is
important to note that there is a level of infection risk that is associated
with healthcare that is difficult to avoid. For example, surgical proced-
ures carry a 3-4% risk of infection even when all of the necessary hy-
gienic precautions are taken [26]. In fact, one study from the Harvard
School of Public Health found that only 27% of adverse medical events
are due to negligence [27]. Limiting healthcare-acquired infection is
often more difficult than other forms of adverse event prevention due to
the elusiveness of contaminated surfaces in healthcare environments,
myriad of infection sources, and variability of host defense capability.
Thus, the current guidelines on infection prevention have focused on
mediators of infection that can be reasonably controlled (e.g., hand
washing/sanitizing before and after physical examination, sterilization
of medical/surgical equipment, & maintaining proper contact pre-
cautions for immunocompromised individuals). Therefore, hygiene-
negligent malpractice often implies that a provider failed to meet the
medical standard expected of hygienic practice.

Fig. 1. Neglecting stethoscope hygiene. Artistic dramati-
zation of the current state of stethoscope hygiene aware-
ness. The provider, pictured standing over the patient, takes
the appropriate barrier precaution for a patient who is
under contact precautions, but neglects to consider that his/
her stethoscope may be contaminated prior to auscultating
the patient. The patient awaits this commonplace and
familiar aspect of the physical exam, unknowing to both
patient and provider that the stethoscope may be contami-
nated and could colonize the patient upon contact.
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Poor disinfection/sterilization of medical devices, instruments, and
surfaces are often cited as justification for HAI-associated malpractice
(Table 1). A typical case presentation involves the plaintiff claiming that
an infection they developed was the result of a procedure that was
performed in a healthcare setting. Table 1 summarizes examples of HAI
lawsuits involving a claim against a healthcare entity for causing an
infection by methicillin-resistant Staphylococcus aureus (MRSA) [28-31];
the cases illustrated do not involve a stethoscope, as there is yet to be a
documented HAI lawsuit involving a contaminated stethoscope. The
items often implicated in HAI lawsuits are things that have been
established as vectors for infection (e.g., needles, surgical instruments,
indwelling catheters, venous/arterial lines). However, a definitive
source of infection doesn’t always need to be cited to substantiate a case.
For example, Smith vs. USA involved the plaintiff claiming to have
contracted a MRSA infection while receiving care at a federally funded
healthcare facility without naming the specific infection source [29].

Table 1

Example medical malpractice lawsuit cases involving methicillin-resistant
Staphylococcus aureus transmission. The above cases are provided as examples
of HAI malpractice cases to demonstrate typical rationales for alleged infection-
related medical malpractice. Rationales range from explicit procedural hazards
to nonspecific exposures while receiving care at a medical facility.

Settlement
amount

Case (year) Summary of claim Implicated route of

infection

Plaintiff alleges that
hospital failed to
maintain a sterile
environment and
decolonize the plaintiff
prior to performing
coronary artery
bypass, which resulted
in an MRSA infection.
Plaintiff claims that he
was improperly treated
for an infection on the
back of his neck, and
contracted MRSA
while being seen at a
federally funded
medical clinic.
Patient received a
shoulder injection
following a work-
related shoulder
injury, resulting in
MRSA tricuspid valve
River West endocarditis,
Medical bacteremia, sepsis,
Center and lung abscess.
(2013) [30] Plaintiff claims that
the needle was not
properly sterilized, and
a sterile medical
environment was not

Lack of sterile
environment in
operating room and
improper
decolonization of
plaintiff.

Zangara vs.
Advocate
Health &
Hospitals
Corp. (2017)
[28]

$300,000

Smith vs. USA
(2018) [29]

Nonspecific exposure

. L $12,647,009
during visit

Cousin vs.

Shoulder injection from

contaminated needle. $509,705

maintained.

Swelling and
discoloration around
PICC line following
colorectal surgery,
which was caused by
MRSA infection.
Plaintiff later was
hospitalized for mitral
valve colonization and
perforation. Plaintiff
claims that the surgeon
failed to properly
examine the PICC
insertion site prior to
discharge.

Alloway vs.
Morrison
(2014) [31]

Infection from

indwelling catheter. $847,410

Case files were retrieved from the LexisNexis™ legal document database.
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Furthermore, one review of medical malpractice cases found that law-
suits can even be substantiated without medical evidence/documenta-
tion of infection, but rather just the verbal/written testimony of the
plaintiff [25]. The ambiguity that can surround finding a causative
source of infection lends to broad interpretations of how infection can be
transmitted. Therefore, it is not unreasonable to predict that stetho-
scopes, which are ubiquitous in healthcare facilities, come in frequent
contact with patients, and can be contaminated with infectious patho-
gens, could be implicated in a HAI lawsuit.

4. Causation between stethoscopes and infection

Notable considerations in proving the legal culpability of stethoscope
hygiene are 2-fold: first, establishing negligence for failure to properly
prevent stethoscope contamination; and second, to prove a causal
connection between the negligence and the harm to the patient caused
by the transfer of pathogens from the stethoscope to the patient.
Notably, there has yet to be a documented legal case where a contam-
inated stethoscope (determined via search query in LexisNexis™ legal
database) was found to be the source of infection. An explanation for this
could be that patients are not yet aware of stethoscope contamination
and defer to other potential causative sources of infection. Another
explanation could be that stethoscope contamination simply does not
confer the same transfer risk as other more invasive medical devices.

One of the most contentious topics within stethoscope contamination
is a lack of thorough evidence proving that a contaminated stethoscope
caused a HAL It has been proven that stethoscopes can be contaminated
with a variety of pathogens, including MRSA [32-34], and those path-
ogens can be transferred to skin upon contact [18]; however evidence
that a stethoscope has led to an infection or infectious outbreak is sparse
in the literature. An early letter to the editor in JAMA from Garner et al.
(1982) investigated stethoscopes as a potential vector during a hospital
outbreak of methicillin and tobramycin-resistant Staphylococcus aureus.
Out of 32 provider stethoscopes that were cultured, one was found to be
contaminated with methicillin and tobramycin-resistant Staphylococcus
aureus [35]. Another study investigated environmental contamination
during an outbreak of Klebsiella pneumoniae in a neonatal intensive care
unit (NICU). The infection-causing strain of K. pneumoniae was discov-
ered on several surfaces, including two incubator-specific stethoscopes
and a provider stethoscope [36]. A more recent case report (2015)
claimed via root cause analysis that a stethoscope transmitted Listeria
monocytogenes between neonates due to a lack of cleaning [37].

While these findings suggest a causative role of the stethoscope in
transmitting infectious disease, it is difficult to make a definitive claim
regarding a relationship between stethoscope contamination and HAI
Disease-causing microbes can often be quite elusive and fastidious,
contaminating a variety of surfaces and surviving on those surfaces for
an extended period of time [38]. Thus, causation is difficult to prove
with regard to singular vectors, such as a stethoscope. However, the
elusiveness of pathogens and contaminated sources is an intrinsic facet
of infection control that is difficult to avoid; but as evidenced by HAI
lawsuit mechanisms of injury, the level of proof regarding infection
transmission does not necessarily need to demonstrate a causative
relationship between vector and recipient- only that precautions against
the possibility of transmission were not taken (Table 1). With regard to
the stethoscope, it simply might be enough to claim that because
stethoscope hygiene was not performed, as implicated by the studies
mentioned above, a HAI resulted from negligent hygiene practices.

5. Awareness of stethoscope contamination

Stethoscope contamination was first reported in the literature in the
1970s- roughly 50 years ago [39]. Despite this there has been poor
awareness and action toward stethoscope hygiene, evidenced by a lack
of hygiene practice [19,20] and lack of specific guidelines for stetho-
scope hygiene [40]. However, in recent years, numerous studies and
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review articles have been published characterizing stethoscope hygiene.
In 2019, The New England Journal of Medicine published a “Journal
Watch,” commentary on stethoscope hygiene, claiming that stethoscope
hygiene should be emphasized to the same extent as handwashing [41].

COVID-19 has intensified infection control vigilance in both the
medical community and the public at large. The CDC has well-defined
guidelines regarding the proper usage of personal protective equip-
ment and hygiene [42], but recommendations regarding the stethoscope
have been neglected. Given that the stethoscope might have utility in the
diagnosis of COVID-19 multifocal pneumonia in resource-bereft settings,
it is not surprising that several articles have been recently published
addressing stethoscopes during COVID-19, highlighting both its utility
as a diagnostic tool [43] and its potential danger as a vector for infec-
tious disease [2,3,43-45]. In addition to revolutionizing our approach to
infection control, COVID-19 seems to have also catalyzed awareness
regarding stethoscope hygiene.

While stethoscope contamination is gaining traction in the medical
community, it appears to be garnering a focus in the world of
malpractice litigation. An online search with the key words “stetho-
scope, infection, malpractice” yields dozens of results with advertise-
ments from law firms, seeking clients who claim that they suffered an
infection from a contaminated stethoscope [46], including large firms
who specialize in mass tort litigation against medical device makers. It is
clear that stethoscope contamination is gaining awareness, and patients
and the public at large are hearing that there is ‘more than meets the eye’
when it comes to the stethoscope. It is essential that the medical com-
munity “catch-up” to this shift in perception and attitudes and appro-
priately address stethoscope hygiene in order to keep patients safe and
prevent malpractice litigation if we fail to do so.

6. Mitigating legal risk and optimizing quality: solutions for
stethoscope hygiene

Limiting the harm associated with stethoscope hygiene requires
defining “proper practice” for stethoscope hygiene, which lacks a strict
definition according to current CDC guidelines/recommendations [40].
Thus, as it stands, there is no defined “standard of care” that can be
referenced if a stethoscope is implicated in a lawsuit, other than the
nonspecific recommendations for “non-critical” devices. We, the au-
thors, recommend that stethoscope hygiene guidelines should be made
more specific, recommending disinfection before and after each patient
encounter to reflect the similarity that the stethoscope shares with the
hand in terms of frequency of contact and level of contamination [17].
This would not only protect patients from the various nosocomial
pathogens that could be present on the stethoscope, but also establish a
standard of care for providers to cite in the event of a HAI allegation.

However, while physicians might be aware that stethoscopes can be
contaminated, practices are highly deficient [47]. Providers cite a lack
of time, poor access to cleaning supplies, and forgetfulness as reasons for
not performing stethoscope hygiene [47]. Thus, it is clear that in order to
keep patients safe and prevent malpractice, there needs to be a foun-
dation of education and efficient methodology in performing stetho-
scope hygiene. Unfortunately, prior studies utilizing educational
interventions have been met with poor success. A study by Holleck et al.
found that an educational intervention involving informational sessions,
distribution of cleaning supplies, and posted reminders did not improve
observed stethoscope hygiene rates [21]. A recent study by Holleck et al.
utilized an intervention where bioluminescent markers were used to
visually demonstrate stethoscope contamination to providers. The study
improved beliefs that stethoscopes could be contaminated by pathogens
but failed to improve stethoscope hygiene rates [22].

The “resistance” to perform stethoscope hygiene not only highlights
our practice deficiencies, but also may be conducive to unsafe stetho-
scope hygiene practices. Given the nature of high-workflow healthcare
settings, it can be easy to forgo stethoscope hygiene when there are
barriers in education, efficiency, and methodology. Stethoscope hygiene
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is one of the few realms of infection control that has not been subject to
significant innovation, let alone any significant focus from the medical
community. However, recent developments in stethoscope hygiene
technology might have the potential to subvert the barriers to stetho-
scope hygiene. Among these innovations include antimicrobial copper-
based stethoscopes [48], a UV-light stethoscope diaphragm case [49],
and a touch-free stethoscope diaphragm cover dispenser [43]. As the
landscape of stethoscope hygiene technology evolves with an increasing
awareness of stethoscope contamination, we hope that stethoscope hy-
giene becomes ubiquitous in healthcare to bolster patient safety and
provider accountability.

7. Takeaways for the contemporary cardiologist

Modern medicine is wrought with ever-increasing demands from
patient care, administration, and the medical-legal sector. These shifting
demands in medicine have led to a reappraisal of the stethoscope’s role,
where some have advocated for its obsoletion in lieu of other more
technically advanced technologies, such as point-of-care ultrasound
(POCUS) [50]. However, even proponents of POCUS acknowledge that
its integration in the armamentarium of a physician will require exten-
sive training beginning at the early stages of medical training, and that
improper training can lead to misdiagnoses [50]. Furthermore, there is
growing concern regarding the increased reliance on advanced tech-
nology compromising bedside manner [51]. The stethoscope, the proper
usage of which is deeply embedded in medical education at all stages,
continues to be a highly informative, rapid, and inexpensive diagnostic
tool capable of detecting several cardiopulmonary abnormalities. Ex-
amples include presence of an S3 heart sound, which is highly predictive
of left ventricular dysfunction, pericarditis without effusion, and pul-
monary hypertension [1].

The stethoscope will continue to be an integral tool for all physicians,
especially for cardiovascular medicine, despite the challenges the
stethoscope faces from contamination and the potential medical-legal
implications. Performance of stethoscope hygiene before and after
each patient encounter, conventionally by the application of an alcohol-
based wipe/pad, is the most ideal action to keep patients safe and pre-
vent legal ramifications. The time-intensive nature of ideal stethoscope
hygiene is a notable obstacle for many physicians [47]; therefore, while
physicians should take the most comprehensive approach against
stethoscope contamination, innovation in hygiene technology and
methodology shows promise in making stethoscope hygiene efficient
while maintaining efficacy [43].

8. Conclusion

The medical and legal world share an ethical obligation to protect
the best interests of the public, whether it be through providing care that
improves patient health and well-being as a physician or enforcing the
justice system as a legal professional. Thus, as stethoscope contamina-
tion garners awareness as a potential vector for infectious diseases, both
the medical and legal community will have a shared impetus to ensure
that patients are being protected against harm to the greatest achievable
level. Appropriate measures, such as specific guidelines from the CDC or
interventions to improve stethoscope hygiene, should be taken, not only
to ensure that we are protecting the health and safety of our patients, but
to make providers aware and accountable for the potential danger posed
by the stethoscope.
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