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Stethoscopes: A
Potential Vector of
Infection?

Study objectives: To survey emergency care providers
about their stethoscope-cleaning measures and to deter-
mine the correlation between these measures and the
extent of Staphylococcus carriage.

Design: Prospective cross-sectional analysis.

Setting: University-affiliated community hospital ED.
Participants: One hundred [ifty health care providers,
comprising emergency medicine house staff and anending
physicians (n=50), ED nurses (n=50), and prehospital
personnel working in Kent County, Michigan (n=50).

Interventions: Providers were asked how often they
cleaned their stethoscopes and which cleaning agents were
used. We then cultured each stethoscope by pressing the
diaphragm on mannitol agar and incubating the culture
aerobically for 48 hours. Stapbylococens aurens was
identified by means of standard measures. We examined
the effects of different cleaning agents on 24 stethoscopes.
The numbers of colony-forming units (CFUs) before and
after cleaning with alcohol, nonionic detergent, and anti-
seplic soap were noted. .

Results: Overall, 48% of health care providers (74

150) cleaned their stethoscopes dally or weekly, 37%
monthly, and 7% yearly; and 7% had never cleaned their
slethoscopes. No significant diferences were found in the
hygiene routines of the three groups of providers surveyed.
Use of an alcohol swab was the preferred method of clean-
ing. One hundred thirty-three siethoscopes (89%) grew
staphylococel; 25 (19%) yielded § awrens. Mean
Staphylococcal bacterial counts (+5D) were 52 +78 CFUs
per stethoscope among physicians, 46+92 CFUs among
emergency medical service personnel, and 13221 CFUs
from the nursing staff (ANOVA, P=.01). Cleaning the

stethoscope diapl:ragm resulted in timmediate reduction in
the baclerial count: by 94% with alcohol swabs, 90% with

nuniumc_gimergem, and 75% with antiseptic soap.
Conclusion: Our results confirm that stethoscopes used in
emergency pragtice are often contaminated with staphylo-
cocci and are therefore 2 potential vector of infection. This
contamination is greatly reduced by frequent cleaning with
alcohol or nonionic delergent.

(Jones JS, Hoerle D, Riekse R: Stethoscopes: A polential
vector of infection? Ann Fmerg Med September
1995;26:206-299.)

INTRODUCTION

Nosocomial infections in hospitals occur at a rate of 5 to
10 per 100 admissions.' Stethoscopes, an almost univer-
sal too] of the medical profession, may be a vector of infec-
tion because they are brought into comtact with many
patients, Twenty years ago stethoscopes were shown o
harbor staphylococci’, yet standard sources on infection
control still give no advice on cleaning these instruments.’

A recent study In the British medical literature demon-
strated that many physicians' stethoscopes were contami-
naled with stzphylococei and could serve as a vector of
infection. * This phenomenon may be a particular problem
in areas where outbreaks of methicillin-resistant
Staphylococeus aurens occur or where patients with
increased susceptibility to infection are to be found (eg,
those with burns or otherwise compromised immune sys-
tems). We evalualed the problem by surveying current
practices of siethoscope hygiene among emergency care
professionals and culiuring their stethoscopes for bacteria.
MATERIALS AND METHODS

This prospective, cross-sectional analysis was conducted
in the ED of a 700-bed community teaching hospital and
Level I trauma center. The annual ED census at the time of
the study was 72,000, The study protoco] was approved by
the institution's investigational review board.

Three different groups of emergency health care
providers were asked to participate In the survey: emer-



gency medicine residents and attending physicians
{n=50), ED nursing stalf (n=50), and prehospilal per-
sannel working in Kent county, Michigan (n=50). Using a
random-numbers table, we chose potential participants’
names from a list of health care providers. Each inlerview
was conducted by the same investigator, who was trained
in the technical aspects of infection conirel, interviewing
skills, and data collection. Participants were blinded to the
content of the survey untl the dme of the inlerview.
Providers were asked how frequenty they cleaned their
stethoscopes and what cleaning apent was used. They were
also asked whether they could recall ever being advised 1o
clean or disinfect their stethoscopes.

After the interview, each provider's stethoscope was
examined and culured. We obtained cultures by pressing
the large stethoscope diaphragm directly onto mannitol
sall agar for 5 seconds. The cultures were incubated aer-
obically overnight. § gureus was identified by means of
standard laboratory methods.

We examined the ¢fect of different cleaning agents on
24 additional stethoscopes chosen at random from ED per-
sonnel. Diaphragms from all instruments were cultured
and then cleaned with commercial swabs samrated with
alcohol (n=8), nonionic detergent (Shurclens; Merck,
Incorporation) (n=8), or anlseplic sodp (n=8). The
stethoscopes were allowed (o air dry and then cullured a
second time. Staphylococcal counts before and after
cleaning with the three agents were compared.

We stored all data in an epidemiology database (Epi
Info; USD Incorporated) for retrieval and siatistical analy-
sis. Data are expressed as mean+SD unless otherwise
noted. Categoric variables (stethoscope hygiene) were
evaluated with the use of 3* contingency tables. We mea-
sured culture results in mean numbers of colony-forming
units (CFUs) and analyzed them with AKOVA. We consid-
ered P values less than .05 statistically significant,
RESULTS
Overall, 48% of health care providers (74 of 150) cleaned
their stethoscopes daily or weekly, 37% monthly, and 7%
yvearly, 7% had never cleaned their stethoscopes (Table).
None of the providers cleaned the stethoscope after every
patient. We found no statistically significant differences in
siethoscope hyglene among the three groups (P=.37).

Cultures [rom 133 of the stethoscopes (30%) grew

staphylococei. Most of the staphylococei were coagulase
negative, but 25 stethoscopes (19%) yielded § awrens.
Mean counts were 52+78 CFUs per stethoscope among
plysicians, 46492 CFUs among emergency medical ser-
vice personnel, and 13+21 CFUs among the nursing stafl
(P=.01; Table).

Data from all emergency care providers were com-
bined for further analysis. Culure resulls were compared
with the reporied frequency of siethoscope cleaning
(Figure). As expected, the mean number of staphylococ-
cal CFUs markedly increased as the siethoscopes went for
longer periods of time between cleanings (ANOVA,
P<001). An alcohol swab was the preferred cleaning
method of most respondents (96%).

We examined the effect of three different cleaning
agents on 24 siethoscopes. Before cleaning, the mean
nember of staphylococeal colonles was 16 CFUs per
stelhoscope.  Disinfecting the stethoscope diaphragm
resulted in an immediate reduction in the bacterial count
1o 1.0 CFU per stethoscope (94%) with alcohol swabs, 1.6
CFUs per stethoscope (88%) with nonionic detergent, and
4.0 CRUs per siethoscope (75%) with antiseplic soap.
ANOYA indicated no significant difference between these
cleaning agents (P=.06); however, there was a consistent
trend in favor of alcohol swabs,

DISCUSSION

The results of the study demonstrate that most stetho-
scopes (B9%) are contaminated with Staphylococcal
species,  Although most ED patients are not especially
prone 1o infeclion after contact with contaminated stetho-
scopes, there are two main areas of concern. The patients
with an epen wound {eg, burn, tracheostomy) may be col-
onized, leading o infection at a later ime. The other risk
Is the dissemination of muldresistant organism that may
only become manifest later in an outbreak sitvation.
Hospital endemics have been traced o the use of contam-
inated blood pressure culls', electronic thermometers’,
latex gloves’, and white coais.® Praclices such as hand-
washing and barrier protection remain the simplest and
most important infection-control measures. Despite the
apparent simplicity of 5/ch practices, sudies have docu-
menied poor compliance in the ED and prehospital setting,
among others. '

We found no significant dilferences in stethoscope



hiygiene among the emergency care providers we surveyed.
However, nurses had the lowest level of baclerial contami-
nation (Table). This discrepancy may have been because
the ED nurses cleaned their stethoscopes more thorough-
Iy, I not more frequently, than physicians or prehospital
personnel. In addition, stethoscopes that are used less fre-
quenty may therefore take longer 1o atiain the steady state
of microbial contamination. This phenomenon, which
occurs with other fomites, is referred to 28 the “plateau
effect.™
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Cleaning with antiseptic soap or nonionic detergents is
the simplest and most convenient method of washing a
stethoscope head and tubing., Extrapolating from the
Centers for Disease Control and Prevention guidelines for
hand-washing, 10 seconds of vigorous washing followed by
a thorough rinse is probably sufficient unless the stetho-
scape is visibly solled. Altbough not statistically signifi-
cant in our small sample, alcobol swabs were effective
in reducing the bacterial count by 94% (range, 86% lo
100%). However, routine cleaning with alcobol may
dry out rubber seals and damage slethoscope tubing.
Zimmerman el al" recommended using 2 “hospital disin-
fectant” chemical with a label claim for wberculocidal
activity, If disinfectants are to be used in an emergency
care selting, they should be convenlently located, and man-
ufacturer recommendations for the disinfectant shoold be
followed to avoid adverse effects of the chemical chosen.

Potential limitations to this provider survey include the
possibility that the presence of a physician interviewer

influenced the answers of the partcipants. However, the
reported [requency of stethoscope cleaning and disinfec-
tion seemed to correlate well with the number of CFUs cul-
wred from the stethoscope diaphragm (figure). In addi-
tion, we altempted o keep participants blinded o the con-
tent of the survey uintil the time of the Interview. We made
no atlempt to investigate the relationship of contaminated
stethoscopes to the incidence of nosocomial infection.
Our mairhinterest were whether emergency care providers
were washing their stethoscopes and whether rouline
cleaning actually reduced bacterial contamination.
Pathogenic gram-negative bacteria were not isolated
in this study and were reported infrequendy in other std-
fes." This finding may have been due to the fact that many
of these organisms need a warm, molst, environment for
survival, an environment that is not present on a stetho-
scope diaphragm. It was not in the scope of this study to
assess viral contamination, although it is known that sever-
al common viruses such as enteroviruses and small round
structured viruses survive well in the environment and may
be transmitted by fomites* Finally, our resulis may not be
generalizable to other EDs. In areas with higher inci-
dences of HIV infection, hepatitis, or other communicable
diseases, emergency providers may be more “sensitized”
o infection-control messures, including cleaning of

stethoscopes.

Table.

Study resulls by group

Mo, ol Mo, of M, ol EMS
Physicians (%) Norses (%)  Persosnel (%)
Parameders [n=50] [am%D) [n=50]
Cleaning schedele
Hever 3(6) 104} 5 (1
Yearly L1 5 (6) 4 (8)

- Monthly 15 (30 21 {42 20 (40)
Weekly 14 {28) 10 {20) 1
Dy 14 (28) 14 (28) 19 {30}
s
saplniococaal eolonies® 52.327H 130221 457452

" Range =300 =120 0500
§ aureus colonies® 20240 Azl L1239
% § asireus ix 31 (%]
*[ss aprysnd: o s 51

CONCLUSION

Our resulls confirm that siethoscopes used in emer-
gemcy praclice are often contaminated with siaphylo-
coce! and are therefore a potential vector of infection.
This comtamination is greatly reduced by frequently
lagwing with alnohol nr noniorie datervenl.




