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The topic of this Journal Club commentary is the article “Clothing
and shoes of personnel as a potential vector for transfer of health care
−associated pathogens to the community,” by Kanwar et al.1 Environ-
mental contamination has been documented as an important route of
transmission for health care-associated pathogens for some time.2

Contamination of health care provider attire with these epidemiolog-
ically important pathogens is also well-documented.3 However, it is
not clear as to the potential for pathogens on attire to be transmitted
to patients and cause infection. This has resulted in infection preven-
tion guidance with respect to attire to be largely based on expert
opinion.4 Regardless, it can be reasonably inferred that if attire har-
bors a substantial bioburden of pathogens, those pathogens may be
transmitted to the environment or directly to others during care or at
home. The latter issue is the primary concern in the present study.

The primary objective of this study was to determine if attire worn
by health care providers in an acute care setting and then worn home
was contaminated with pathogens known to cause health care
−associated infections (HAI). Results of their study suggest that attire
can indeed become contaminated with pathogens often associated
with HAI, as methicillin-resistant Staphylococcus aureus (MRSA),
carbapenem-resistant gram-negative bacilli, and Clostridium difficile
were identified on nurse and physician clothing or shoes after
providing patient care.
OVERVIEW

In this study, Kanwar et al1 aim to document postshift microbial
contamination on health care worker hands and attire (clothing
and shoes) intended to be worn home. Beyond this objective, they
also evaluated nasal carriage of MRSA among physicians with MRSA
contamination on their attire.

This was a single-center study at an acute care facility from
January 2018 through May 2018, using a convenience sample of
nurses (n = 16) and physicians (n = 25). Health care worker attire
cultures were obtained from sleeve cuffs, external pockets, shirt
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collars, and the waistline and external pant pockets using premois-
tened cotton gauze pads. These specimens were self-obtained by the
health care provider. Hand and shoe cultures were obtained using
premoistened culture swabs. All specimens were tested for MRSA,
C difficile, carbapenem-resistant gram-negative bacilli, and vancomy-
cin-resistant enterococci.

Of the 41 individuals in the study, 44% had documented contami-
nation with at least 1 of the organisms of interest. Of those conta-
minated, 44% had clothing contamination and 67% had shoe
contamination. Of the 6 physicians with MRSA clothing contamina-
tion, 2 had nasal carriage of MRSA. Further, 100 physician-patient
interactions were observed to document potential opportunities for
direct or indirect attire contamination. Sixty percent of those obser-
vations were suggestive of clothing-patient or clothing-environment
contact.
DISCUSSION AND IMPLICATIONS FOR INFECTION PREVENTIONISTS

The results of this study add to the body of evidence that health
care provider attire does indeed become contaminated with patho-
gens known to cause HAIs. Authors suggest implications including
the need for enhanced education to reduce provider clothing contact
with patients, and not wearing surgical scrubs home. Implementing
these findings into practice would require coordinated efforts and
careful assessment of resources. For example, this may necessitate
on-site resources for laundering scrubs or providing outsourced laun-
dering, product tracking, physical space to store and change attire,
and methods to transport to and from the facility. Given that there is
still no evidence that attire truly increases the likelihood of HAIs,
the risks and benefits to this approach would need to be carefully
considered.

In consideration of translating these findings into practice (to pro-
ceed, gather more information, or not proceed), the infection preven-
tionists should consider the following information.

Environmental sampling is known to be troublesome, with many
different options, each with poor specificity.5 Without standardized
protocols and use of techniques known to provide the highest yield,
negative cultures are of little use in documenting lack of organism
presence. Because of these issues, there is a high probability that
attire contamination was much more prevalent than documented.
ublished by Elsevier Inc. All rights reserved.
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Although there is some discussion as to what levels of bioburden
may be considered acceptable in the environment,6 acceptable levels
on attire are not yet documented. This is likely because it is unknown
if any level can be transmitted to patients or the environment. It is
important that studies evaluate quantitative microbial counts to
assist in our understanding of the level of bioburden on attire. The
study authors acknowledge this limitation of only the presence
and absence of organisms rather than quantitative measures such as
colony forming units.

Temporality is often an issue in observational studies. Here, inves-
tigators swabbed the nares of physicians identified with MRSA on
their attire to see if they were concurrently colonized with MRSA.
One-third of physicians with MRSA on their attire had nasal carriage
of MRSA. The impact of this correlation is unknown, because they
may have had nasal carriage resulting in clothing contamination or
clothing contamination resulting in nasal carriage (or something
else). Further, considering that MRSA is very common in the commu-
nity, it is difficult to know where the contamination (or colonization)
originated. This study did not specify washed clothing as a baseline,
and because the attire may have been worn home on many occasions,
it could have been contaminated at home and not in the health
care environment.7 Future studies in this area should consider
longitudinal specimen collection and genotyping to assist in dissect-
ing this issue.

Other factors the infection preventionists might consider in trans-
lating these findings into practice include: knowledge of the patient
population under care (eg, were they colonized or infected with any
of the pathogens under study?), the level of hand hygiene compli-
ance, isolation prevalence and compliance, and the processes and
frequencies used by health care providers to launder their garments
at home.

In light of these points and acknowledged limitations, an impor-
tant take-away is the emphasis on the many process issues present in
health care that may allow for contamination of attire. As docu-
mented in this study, direct and indirect contact with patients and
the environment is common, with most indirect contacts resulting
from reaching under clothing for phones, notes, and pagers. Technol-
ogy plays a critical role in health care and its importance will only
increase in the coming years. Reducing the reliance on technologies
required to be handled or stored within and underneath attire may
reduce contamination. Additionally, it is important to note that
pathogen transmission risk could have been reduced on all of the
indirect contacts identified during observations with proper hand
hygiene and/or glove use.

Overall, this study adds more evidence that health care workers
should launder clothing often, as contamination is likely, particularly
since washing and ironing has been shown to reduce bioburden on
health care uniforms.8 This study also underscores the need for large
scale, well-designed, prospective studies to help us finally close the
book on this story.
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