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ABSTRACT

Background: The stethoscope, which is universally used as
a medical device by health care workers, is likely to be con-
taminated by microorganisms, if it is not cleaned/disinfected
and may transmit pathogens from one patient to another.

Objectives: This study was conducted to check the level of
stethoscope contamination, to survey the practices of cleaning
and disinfecting the stethoscope and to suggest remedial
measures for it.

Material and Methods: A total of 58 stethoscopes were sampled
and questionnaires were distributed among the participants.

Bacteriological cultures of the samples were done on blood and
MacConkey agar plates.

Results: Out of a total of 58 diaphragms, 52 (89.65%) were
colonized by bacteria. Only 38 (65.51%) bells were found to be
contaminated. Out of a total of 116 earpieces (58 left and 58
right), 84 (72.41%) were contaminated.

Conclusion: Our study confirmed that, majority of the stetho-
scopes used by health care workers are contaminated with
pathogenic as well as non-pathogenic bacterial agents and they
may transmit nosocomial pathogens.
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KEY MESSAGE

disinfectant is necessary.

m  Stethoscopes, if not cleaned/disinfected can transmit nosocomial pathogens and therefore regular cleaning with a suitable

INTRODUCTION
The transmission of infections in the hospital (nosocomial infec-
tions) from contaminated medical equipments and health-care
workers (HCWs) is a major problem. Medical devices, if not
sterilized/disinfected properly, may transmit microorganisms from
one patient to the other.

The stethoscope, which is the symbol of health care, is one of the
medical devices which are very commonly used by almost all the
health-care workers like doctors, nurses and medical and nursing
students. It has long been known that HCWs, despite their best
intentions, sometimes act as carriers of infectious agents, thus
disseminating new infections among their patients. Stethoscopes,
the universal tools of the medical profession, are additional
possible carriers, as these come in contact with many patients.
Following their contact with the skin, microorganisms can attach
and establish themselves on the stethoscopes and subsequently
be transferred to other patients if the stethoscope is not disinfected
before reuse [1-3].

The transmission of infections from contaminated medical devices
is also a possible cause of the outbreaks of hospital-acquired
infections. It has been linked to devices such as electronic
thermometers, blood pressure cuffs, stethoscopes, latex
gloves, masks, neckties, pens, badges and white coats [4-8].
Stethoscopes can carry staphylococci was known long ago [9-10].
One of the studies on stethoscopes had shown the presence of

gram negative bacilli also [11]. Infection control programmes can
be significantly effective in reducing the nosocomial infection rates,
but however, the implementation of such programs is hindered by
poor compliance by the HCWs [12-13].

The major objectives of our study were, to determine the level of
stethoscope contamination in Manipal Teaching Hospital (MTH), to
survey the practices of cleaning and disinfecting the stethoscope
and to suggest remedial measures for it.

MATERIALS AND METHODS

This prospective, cross sectional study was conducted by the
Department of Microbiology, Manipal College of Medical Sciences
(MCOMS) and MTH, Pokhara, Nepal, between April 2010 to
October 2010. HCWs including consultants, medical officers, post
graduate students, medical interns and staff nurses of the Medicine,
Paediatrics and the Emergency Departments and the Intensive
Care Unit (ICUs) were included in this study. The participants were
given a questionnaire. A total of 58 HCWs participated in the study
and the same number of stethoscopes was sampled. Specimens
from the diaphragms, bells and both earpieces of the stethoscopes
were collected either by direct inoculation onto blood agar plates
(for the earpieces), or by swabs which were moistened in sterile
normal saline (for the diaphragms and the bells). The inoculated
blood agar plates were incubated under 5% CO, at 37°C for up to
48 hours. The growth was identified by standard microbiological
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procedures [14] such as colony morphology, Gram’s staining,
growth on differential media and conventional biochemical tests.
Antibiotic sensitivity tests were performed by the Kirby Bauer
method [14].

RESULTS

The total number of HCWs who participated in the study was 58,
which included 30 (51.72%) males and 28 (48.27 %) females [Table/
Fig-1] summarizes the designations of the HCWs.

The details of the questionnaires which were filled by all the HCWs
revealed that 96.55% of them were aware that stethoscopes
could transmit infectious agents, while all the 100% thought that
stethoscopes needed to be disinfected. A majority (79.31%) of
the HCWs used stethoscopes on the patients after removing their
clothes, while 20.69% used them without removing the clothes of
the patients. Overall, 79.31% of the HCWs (46 out of 58) reported
that they cleaned their stethoscopes by one method or the other,
but 20.68% (12 out of 58) said that they never cleaned their
stethoscopes at all.

The methods and the periodicity of cleaning the stethoscopes
by the HCWs are summarized in [Table/Fig-3 & 4]. Out of a total
of 58 diaphragms, 52 (89.65%) were colonized by bacteria.
There were 94 isolates from 52 contaminated diaphragms, thus
indicating that a majority of the contaminated diaphragms had
more than one organism. Micrococcus species and coagulase
negative staphylococci were the two most common isolates.
[Table/Fig-2] summarizes the organisms which were isolated from
the diaphragms and their percentages. Only 38 (65.51%) bells
were found to be contaminated, Micrococcus species being the
commonest type of bacteria which was isolated from them. [Table/
Fig-2] summarizes the organisms which were isolated from the bells
and their percentages. Out of a total of 116 earpieces (58 left and
58 right), 84 (72.41%) were contaminated. Aerobic spore bearers
and Micrococcus were the two most prevalent isolates. The rate
of contamination of the stethoscopes and the colony counts were
found to be inversely related to the frequency of cleaning and the
cleaning procedure of the stethoscopes. The questionnaires which
were received from the HCWs revealed that 12 of them (20.68%)
had never cleaned their stethoscopes and that the colony counts
from these stethoscopes were comparatively higher than those
from other stethoscopes. No pathogens were isolated from the
stethoscopes which were cleaned daily/twice in a week. Only gram
positive bacilli and Micrococcus spp were isolated, with a relatively
less colony count, from the stethoscopes which were cleaned
daily or twice a week. The growth of multiple organisms with high
colony counts was observed on stethoscopes which were never
cleaned.

DISCUSSION

Nosocomial infections occur at a rate of 5-10 per 100 hospital
admissions each year [15]. Contaminated medical equipments and
health care staff have been implicated as the carriers of pathogenic
organisms [4-8]. The stethoscope is one of the medical equipments
which are universally used by HCWs.

The knowledge, attitude and practices regarding the role of stetho-
scopes as carriers of infectious agents were assessed by a ques-
tionnaire in this study. The questionnaires were returned by all the
participants. 55(94.82%) were answered fully while 3(5.17%) were
answered partially. A majority (79.31%) of the HCWs used stetho-
scopes after removing the clothes of the patient, while 20.69% used
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Health care worker Number
Consultants 08
Medical officers 04
Medical Interns 35
Nurses o7~
Post graduate students 04
Total 58

[Table/Fig-1]: Groups of HCW

*Stethoscopes shared by more than one HCW.

Number of isolates (%)
Earpiece Earpiece
Organisms Bell Diaphragm (left) ( right)
Micrococcus 32 40 10 18
species 55.17%) 68.96%) 17.24%) 31.03%)
Coagulase 08 21 10 12
negative 13.79%) (36.20%) 17.24%) 20.68%)
staphylococci
Aerobic spore 08 18 22 16
bearer (13.79%) 31.03%) 37.93%) (27.58%)
Streptococcus- 02 05 - -
viridans Group (8.44%) (8.62%)
Staphylococcus. 01 03 - 01
aureus (MSSA) (1.72%) (5.17%) (1.72%)
Staphylococcus. 01 02 - -
aureus (MRSA) (1.72%) (8.44%)
Pseudomonas - 02 - -
species (8.44%)
Enterobacter - 02 - -
species (8.44%)
Escherichia coli - 01 - -
(1.72%)
Total 52 94 42 47
No growth 20 06 18 14

[Table/Fig-2]: Organisms isolated from bell, diaphragm and earpieces

of stethoscope

Methods Numbers (%)
Spirit swab 43 (74.13%)
Dry cotton 01 (1.72%)
Cloth 01 (1.72%)
Fumigation 01 (1.72%)
Never Cleaned 12 (20.68%)

[Table/Fig-3]: Methods practiced by HCW for cleaning of stethoscopes

Numbers (%)

Frequency of cleaning

After every patient 04 (6.89%)
Every day 05 (8.62%)
Alternate day 07 (12.06%)
Once a week 10 (17.24%)
Once a fortnight 04 (6.89%)
Once a month 08 (13.79%)
Once in two months 05 (8.62%)

[Table/Fig-4]: Frequency of disinfection of stethoscopes

stethoscopes without removing the clothes of the patients. Besides
interfering with the conduction of sound waves, clothes can also be
an important source of a variety of microorganisms. This was more
so in the rural settings in a developing country like Nepal, where
high standards of personal hygiene were not always followed.
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The senior HCWs were more aware of and they practised correct
disinfection procedures as compared to the junior HCWs. Despite
the growing awareness about the role of the stethoscope as a
carrier of microorganisms and the need to clean/disinfect it, this
knowledge is not always converted into practice.

The results of our study revealed that the rate of the bacterial con-
tamination of the diaphragm was 89.65%, which is comparable
to the observations of previous studies, which found that 71% to
100% of the stethoscopes were colonized by various bacteria [7, 8.
A study by Alothman et al had shown that only 48% of the stetho-
scopes were contaminated, which is significantly less than that
which was found in our study [186].

In this study, the specimens from the diaphragms, bells and ear-
pieces (left and right) were cultured separately. The diaphragm was
used more often [58 (100 %)] by the HCWs than the bell [45 (77.58
%)]. Bacteria were isolated from 52 diaphragms, While no growth
was seen in remaining diaphragms. The bacterial contamination
of the diaphragms (89.65%) was much higher than the bacterial
contamination of the bells (65.51%). The diaphragm is the most
frequently used part of the stethoscope on the patients’ body. It
has a relatively larger flat surface and has direct contact with the
patient’s skin or clothes, thereby increasing the chances of bacterial
colonization. The bell which is less frequently used by our clinicians,
with a smaller area with a central depression, may not allow much
bacterial colonization. Most of the organisms which were isolated
in our study were not considered to be conventional pathogens,
but they could become opportunistic pathogens. The isolation
of gram negative bacilli and methicillin resistant Staphylococcus
aureus (MRSA), though from a small number of specimens, was
worrisome. MRSA were isolated from two stethoscopes, one of
which was cleaned only once in two months and the details of
the cleaning of the other were not reported. Gram negative bacilli
were isolated from the diaphragms of five stethoscopes and
Enterobacter species were isolated from two stethoscopes of
the medical interns, of which one was cleaned weekly with spirit
and the other was cleaned “sometimes”. Pseudomonas species
were isolated from two stethoscopes, one of which belonged to a
medical officer and the other to a staff nurse. One of them cleaned
the stethoscope weekly with spirit, while the other also cleaned
with spirit, but the frequency of the cleaning was not mentioned.
Escherichia coli were isolated from the stethoscope of an intern
who reported similar cleaning details (weekly with spirit). The above
findings demonstrated that the weekly cleaning of the stethoscope
with spirit may not prevent colonization by bacteria. This empha-
sizes the need for a more frequent and proper disinfection of the
stethoscopes.

Although 72.41% of the earpieces were found to be contaminated,
these may not have been important for the transmission of
bacteria to the patients due to a lack of direct contact with the
patient’s skin. There was no significant difference in the number
and types of organisms which were isolated from the right or left
earpieces. The organisms which were isolated from the earpieces
indicated the aural flora of the user and may not have played a
part in the transmission of the infections. The isolation of MRSA
from stethoscopes was worrisome.The sharing of stethoscopes,
a common practice amongst the nursing staff, may have led to
the transmission of these agents to the HCWs. The colonization in
the ear may spread to the nose and skin and can lead to hospital
acquired infections in the HCWs as well as in the patients.

Although the percentage of bacterial contamination was high in our
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study, the numbers of the pathogenic bacterial isolates were less
than those which was observed in other studies [17]. The isolation
of drug resistant bacteria (MRSA) is worrisome and it is a serious
public health concern, especially in the developing countries.

The colony counts of the stethoscopes which were used by the
consultants and nurses were comparatively higher than those of
the stethoscopes which were used by the medical interns. We
could not determine the reasons for this variation. The physicians
and nurses in different wards perhaps use stethoscopes more
frequently than other health workers; this might explain the higher
rate of bacterial contamination and the higher colony counts.

The present study demonstrated that the bacterial contamination
of the stethoscopes was directly related to the area of the stetho-
scope which was in contact with the patient’s skin or clothes, and
that it was inversely related to the procedure and the frequency
of cleaning of the stethoscopes. The period of contact between
a patient’s skin and the stethoscope can result in the transfer of
bacteria. Our study demonstrated that stethoscopes (mainly the
diaphragms) get contaminated with pathogenic as well as non-
pathogenic bacteria. If these are not cleaned properly with a
suitable disinfectant at regular intervals, this can transfer bacteria
from the skin of one patient to another. Our study demonstrated
the importance of cleaning the stethoscopes with a disinfectant.
Comparatively fewer bacterial colonies were obtained from the
stethoscopes of the individuals who cleaned their stethoscopes with
alcohol. This is similar to the findings of Marinella and others [18].

Although we did not correlate the contamination of the stetho-
scopes with the prevalence of hospital associated infections, our
study demonstrated that the stethoscopes were contaminated
with pathogenic and non-pathogenic bacteria. Poor stethoscope
cleaning/disinfection practices were significantly associated with
this contamination.

CONCLUSION

Various strategies have been proposed to minimize the trans-
mission of bacteria by stethoscopes, which include the use of
disposable stethoscopes, especially for clinically high-risk environ-
ments, and the use of a single-use, silicone membrane over the
stethoscope head to create a prophylactic barrier [19]. Although
these strategies could minimize the risk of transmission of microbes,
these are not practicable in the developing countries due to their
high costs. We need to develop a better compliance to the regular
stethoscope cleaning practices to minimize the contamination of
the stethoscopes and the spread of organisms.

The HCWs usually carry the stethoscopes around their necks or in
briefcases and take them to homes as well. The possibility of the
transmission of organisms from hospitals to homes and vice versa,
with the spread of microorganisms to their family members also
needs to be explored.

Our results confirmed that stethoscopes are often contaminated
with bacteria and therefore have a potential for the transmission of
nosocomial pathogens. This contamination is greatly reduced by
frequent cleaning with alcohol. There is a definite need for formulating
a proper schedule and a method of using the stethoscopes and the
disinfection of stethoscopes. Training and motivating the HCWs
in understanding this aspect and converting their knowledge into
practice can be an important step of intervention.

Limitations of the study: The study population was small (58)
and it was from only one hospital. The frequency of the use of the
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stethoscopes varied from participant to participant. The time period
of the contact of the stethoscope with the patients’ skin/clothes
also was not known. We did not correlate the colonization of the
stethoscopes with the hospital acquired infections in this study, nor
did we compare the antibiograms of these isolates with the isolates
from the clinical specimens.

ACKNOWLEDGMENTS

Authors are grateful to Dr B M Nagpal. Dean and CEO, Manipal
College of Medical Sciences for his support and permission to
conduct the work. | would also like to thank all the health care
workers who participated in this study and the staff members of
the Microbiology laboratory. There was no financial support from
any external agencies.

REFERENCES

[1]1 Sanders S. The stethoscope and cross-infection. British J Gen Pract
2003;53: 971-2.

[2] Madar R, Novakova E, Baska T. The role of non-critical health-care
tools in the transmission of nosocomial infections. Bratis/ Lek Listy
2005; 106: 348-50.

[8] Whittington AM, Whitlow G, Hewson D, Thomas C, Brett SJ. Bacterial
contamination of stethoscopes in the intensive care unit. Anaesthesia
2009; 64: 620-4.

[4] World Health Organization (2009) WHO Guidelines for Hand Hygiene
in Health Care. First Global Patient Safety Challenge Clean Care is
Safer Care. Geneva: WHO, 270p.

[5] Uneke CJ, Ogbonna A, Oyibo PG, Ekuma U. Bacteriological assess-
ment of the stethoscopes which were used by medical students in
Nigeria: implications for nosocomial infection control. World Health
Popul 2008;10: 53-61.

www.jcdr.net

[6] Steinlechner C, Wilding G, Cumberland N. Microbes on ties: do they
correlate with wound infections? Ann R Coll Surg Engl 2002;84:
307-9.

[7] Kotsans D, Scott C, Gillespie EE, Korman TM. What’s hanging around
your neck? Pathogenic bacteria on identity badges and lanyards. Med
J Aust 2008;188: 5-8.

[8] Treakle AM, Thom KA, Furuno JP, Strauss SM, Harris AD, Perencevich
EN et al. Bacterial contamination of the white coats of the health care
workers. Am J Infect Contr 2009;37: 101-5.

[9] GerkenA, Cavanagh S, Winner HI. Infection hazards from stethoscopes
in hospitals. Lancet 1972;i:1214-5.

[10] Wright IMR, Orrt H, Porter C. Stethoscope contamination in the
neonatal intensive care unit. Journal of Hospital Infection 1995; 29:
65-8.

[11] Saloojee H, Steenhoff A. The health professional’s role in preventing
nosocomial infections. Postgrad Med J 2001; 77: 16-9.

[12] Wenzel R. The economics of nosocomial infections. J Hosp Infect
1995; 31: 79-87.

[13] Mackie TJ, McCartney JE. Practical Medical Microbiology. 14th ed.
New York: Churchill Livingstone; 1996.

[14] Centers for Diseases Control and Prevention, Hospital Infections
Program. National Nosocomial Infections Surveillance (NNIS) report,
data summary from October 1986-April 1996; a report from the NNIS
system. Am J Infect Control 1996; 24: 380-8.

[15] Alothman A, Bukhari A, Aljohani S, Muhanaa A. Should we recommend
stethoscopedisinfection before daily usage as an infection control
rule? The Open Infectious Diseases Journal 2009; 3: 80-2.

[16] Uneke C J., Ogbonna A, Oyibo P G., Onu CM.. Bacterial contamination
of stethoscopes which were used by health workers: public health
implications. J Infect Dev Ctries 2010; 4(7):436-41.

[17] Marinella MA, Pierson C, Chenoweth C. The stethoscope — a potential
source of nosocomial infections? Arch Intern Med 1997;157: 786-90.

[18] Patent Storm (2004) Disposable cover for stethoscope head. Available:
http://www.freepatentsonline.com/5747751.html. Accessed 15th Oct
2009.

AUTHOR(S):

Dr. Bhatta D.R.
Dr. Gokhale S.
Dr. Ansari M. T.
Dr. Tiwari H.K.
Dr. Gaur A.

Dr. Mathuria J.M.
Dr. Ghosh A.N.

NAME OF DEPARTMENT(S)/INSTITUTION(S) TO WHICH
THE WORK IS ATTRIBUTED:

Microbiology, Manipal College of Medical Sciences,
Pokhara, Nepal.

N ok,

NAME, ADDRESS, TELEPHONE, E-MAIL ID OF THE
CORRESPONDING AUTHOR:

Dharm Raj Bhatta, Lecturer, MCOMS,

Pokhara, Nepal.

E-mail: ddharma2039@gmail.com

DECLARATION ON COMPETING INTERESTS:
No competing Interests.

Date of Submission: May01, 2011
Date of peer review: Sep09, 2011
Date of acceptance: Sep10, 2011
Date of Publishing: Nov 11, 2011

Journal of Clinical and Diagnostic Research. 2011 November (Suppl-1), Vol-5(6): 1173-1176



