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Backgrewnd: Because of thelr universal use by medi-
cal professionals, stethoscopes can be a source of noso-
comial infections,

ObjecHive: To determine the frequency of contamina-
tion of stethoscopes with bacterta and fungl.

Methods: Cultures were obtained from 200 stetheo-
scopes [rom [our area hospitals and outpatient clinics in
Houston, Tex. The [requency of stethoscope contami-
natbon in dilferent groups of hospital personnel and medi-
cal settings was determined, We also measured the re-
quency of antimicrobial resistance of the staphylococeal
strains that were isolated,

Results: One hundred lifiy-nine (80%) of the 200 stetho-
scopes surveyed were contaminated with microorgan-
fsms. The majority of organisms that were {solated were
gram-positive bacteria, primarily Staphylococcus !ri:l
cles. Fifty-elght percent of the Staphylococcus species

were isolated, including lour (17%) of 24 Staphylococ-
cus auress isolates, were resistant (o methicillin, Physi-
clans' stethoscopes were contaminated more often thar
those of other medical personnel groups (P=.02), S1etho-
scopes used only in designated areas were contami-
nated less [requently than siethoscopes belonging to in-
dividual medical personnel (P=.01). Although
stethoscopes were contaminated in all areas, stetho.
scopes from the pediatric medical setting were contami
nated less requently than these from other hospital ar-
eas (Pa,009).

Concluslons: Stethoscope use may be imporant in the
spread of infectious agents, including antimicrobial-
resistant strains, and strategies to reduce the contami.
nation of stethoscopes should be developed. We recom.
mend disinfection of siethoscopes or regular use ol
disposable stethoscope covers,

(Arch Intern Med, 1996;156:82-84)
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ORE THAN 2 million pa-
tients acquire noseco-
mial infections annu-
ally in the United
Suanes and the cost of
treating these nosocomial infections is
more than $+.5 billion a year." In 1988, the
Centers lor Disease Comirol and Preven-
tion estimated that one thivd of all neso-
comial inlections may be preventable and
are (requently caused bj}' organisms in the
hospital environment.? To prevent noso-
comial infections, it is necessary to deter-
ming the many sources than fncllitate the
transmission of Infectious agents Lo pa-
tients, Because of their universal use by
medical professionals, stethoscopes might
be a source of microorganisms that cause
nosocomial infections. Stethoscopes of-
ten come in direct contact with numer-
ous patlents daily and disinfection ol
stethoscopes alter each use is not an es-
tablished practice.
Previous studies conducted to deter-
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mine the [requency of stethoscope con-
tamination with infectious agents con-
cluded that stethoscopes were most
Irequently contaminated with Siaphylo:
coccus species.™ With one exception, these
studies did not have a large sample size
were conducted in one hospital only, ;
did mot test lor all potential nesocomial
pathogens. One study® had a large sample
size and addressed all potential nogocg.
mial pathogens, but it was conducted in
1972 before the emergence of the large im-
munosuppressed populations that exist wo-
day owing to the acquired immunodefi-

clency syndrome and Immunosuppressive

drug therapy. In our study, cultures were
obtained [rom a large number of stethio-
scopes from multiple hospitals and
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MATERIALS AND METHODS

SPECIMEN COLLECTION

Two hundred stethogcopes used by medical per-
sonnel in different hospltal services were cultured
from a private teaching hosplial, & public commu-
nity teaching hospital, a cancer center hosplial,
and a community human immunedeficiency virus
outpatlent clinic. An attempt was made to ke a
.l.lmpll‘.' af resentative areas of the hn:;l.]ﬂl‘JL'l- and
types of medical personnel, based on the willing-
ness of stafl 1o participate, to obtain the most ran-
dom sample possible. A sterlle cotton-tipped appli-
casor molstened In a sterile solution of phﬁl‘ﬂnﬂlﬁt
saline (0.85% sodium chioride) was used (o swab
the entlre surface of the diaphragm of the sietho-
soope and the resulng specimen was culiured far
bacteria and fungf within 3 hours,

ISOLATION AND IDENTIFICATION
OF MICROORGANISMS

Swabs were vortexed in sierlle saline for 210 3
minutes. The saline was then used 1o inoculate
culture plates for the solatlon of bacterla. The fol-
lowing media were incculated: MacConkey agar
(Difca, Detroit, Mich) for the Isolation of gram-
negative bacterla; chocolaie and blood agar (Hardy
Diagnosiles, Sama Maria, Calil) for the growth of
more [astidious organisms; mycobiotic agar
{Difca) for the Isolation of fungl; and mannitol
salts agar (Difco) for the isolatlon of Staphylocee-
cuf speches- Once the swab was used to inocullate
the Iprrﬁ'lil.u. it was placed in a wbe of iypticase
soy broth (Becton Dickinson, Cockersville, Md)
for enrichment. Agar plates and the trypticase soy
brath tubes were then incubaied at 35°C. The
plates were chserved lor colony growth at 24 and
48 hours ol incubation. Alter entichment in tryptis
case say broth, the swab was inoculated onto the
same plate medis,

Whenever growth was detecied, a Gram's=
sialned sample was used to differentiate bepween
gram-positive and gram-negative colonies. Gram-
positive organisms were further characterized by

aper disks sssimilated with blochemicals
Minitek System, Becton Dickinson)’ and by pro-
ductlon of ecagulase and catalase. Gram-negative
organiams were identified by a test strip than js
inoculated with the organism suspended In physi-
nln{ul galine (APl 20E profiles, Blo Merleux
Vitek Inc, Hazelwood, Mo),® and the yeasts were
Identilled by using a test strlp contalning dehy-
drated substrates for assimilson reactions (AP]
20C Clinlcal Yeast System, Bio Merieux ¥iek
Inc).? Susceptibility testing was performed on mast
Staphylococeus lsolates using the disk diffusion
method according to standards set forth by the
Natlonal Committee for Clinical Labaratory Stan-
dards, Villanowa, Pa." Oxaeillin (1 pg) (Difco)
and methicillin (5 zg) (Difco) disks were used.

X" test was used [or siatistical analyses,
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*Saffoscopes Mud ane desipealind for use In assigned aeas only.

outpatient clinfcs wo reassess how frequently they are con-
taminated with microorganisms that might cause noso-
comial infections.
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One hundred fifty-nine (80%) of the 200 stethoscopes
tested were contaminated with microorganisms, Eighry-
one (51%) of the 159 contaminated stethoscopes had two
or more microorganisms isolated. A total of 263 organ-
isms were Isolated [rom the 159 contaminated stetho-
scopes and an average of 1.67 (265 of 159) microargan-
bsmis were isolated [rom each contaminated stethoscope.
Seventeen distinct species of microorganism were iso-
lated (Table 1). Gram-positive cocel constituted the
group of organisms most frequently isolated (4% [ 249
265]), followed by gram-positive bacilll, gram-negative
bacilli, and yeast.

Medical personnel were divided inte lour groups 1o
determine Il any one group had a higher requency ol con-
taminated siethoscopes (Table 2). The first group con-
sisted of physicians, The second group consisted of nurses
ol all types. The third consisted of stethoscopes [rom des-
ignated examining rooms (intensive care unit [1CU] and
emergency department). The last group included medi-
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cal students, physical therapists, and respiratory thera-
pists. Stethoscopes [rom all groups of medical person-
nel were commeonly contaminated. Compared with all
other groups, the physician group had the highest per-
centage of contaminated stethoscopes (90% [6L/568]) and
was statistically significant (confidence interval, 1.07 to
7.61; P=.02). The stethoscopes designated for use only
in assigned rooms were contaminated less frequently com-
pared with any other group (54% [7/13]; confidence in-
terval, 0.07 1o 0.94; P=.01).

Hospital service areas, where culture specimens were
obtained from the stethoscope, or where the hospial per-
sonnel worked, were also categorized into four groups:
medicine, emergency depariment and 1CU, pediatrics, and
other departments (neurology, gerintrics, physical therapy,
and anesthesiology).

Although stethoscopes were [requently found 1o be
contaminated in all areas, stethoscopes [rom the pediat-
rics group were contaminated less lreguently than these
[rom other areas (61% [14/23]; 0.11, 0.88; P=.000).

Huspital Servics Mo. [%)
hsdizing A3 (B3}
ICLkemargancy departrmant 86180 (82)
Fedialrics 14723 (B1)
Dther 1314 (B2}

Resistance 1o methicillin was lound In four (17%) of 24

specimens of ylococcus aureus, in 44 (46%) of 95
specimens of {Jam:-:ms epldermidis, and in 67 (84%)
of 80 specimens of other Staphylococcus species.
Oirganism No. (%)
5 aweus 424 {17}
S spidermisic 44105 {46)
Siaphyiocoeein Species B7/80 (B4)

B COMMENT

These results indicate that stethoscopes are frequently
contaminated. Many of the microorganisms isolated
{rom the siethoscopes in this study (eg, § aureus, Can-
dida, Acinetobacter, and Listerla monocylogenes) are
known to cause serious infections in hospitalized
patient populations. Since normal skin flora consists
primarily of gram-positive bacteria, it is not surprising
that so [ew gram-negative bacteria were isolated.
These lindings are consistent with those of other sur-
veys conducted

Contaminated stethoscopes were found jn all hos-
pltal service areas and among all types of medical per-
sonnel. 1t is particularly interesting that stethoscopes des-
ignated for single room use (usually in the ICU, with the
maost critlcally ill patients, who are very susceptible to
nasocomial infections) had statistcally significantly fewer
contaminated stethoscopes than other groups, This sup-
ports the practice of using a single stethoscope in desig-
nated rooms.

Many (38%) of the staphylococeal isolales were re-
sistant 1o methicillin, Methicillin-resistant staphylococ-
cal isolates are a genuine challenge to antimicrobial
therapy because mos: methicillin-resistant strains are also
resisiant (o several other drugs.! Patients with methicillin-
resistant staphylococcal infections are commenly treated
with vancomycin. Howewver, vancomyein ks potentially
toxle and can only be administered parenterally.'® In ad-
ditkon, vancomycin use in hospitalized patients might [ur-
ther promote the emergence of vancomycin-resistant
straing thag are dillicult 1o treat. To prevent the occur-
rence ol nosocomial methicillin-resistant staphylococci
and vancomycin-resistant infections, it is particularly im-
portant to prevent the spread of staphylococci inside hos-
plials. In this context i is extremely alarming that many
stethoscopes, as seen in this siudy, were found 1o har.
bor methicillin-resistant sirains.

Stethoscopes are a reservoir of infectious agents that
might ciuse nosocomial infections. Although there is no
direct evidence that the presence of microorganisms on
stethoscopes directly results in infection of patients, strat-
egies Lo reduce contamination of stethescopes should be
developed. Regular disinlection of siethoscopes or dis-
posable covers should be used to minimize the chance
ol spreading infectious agents to and among patients. Pro-
spective studies to determine the benefit of regular dis-
infection are warranted.
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