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ABSTRACT

Introduction: Stethoscopes serve as a potential source for pathogenic bacteria in the transmission of hospital acquired infections. Routine
disinfection of stethoscopes could reduce the potential for transmission by reducing the burden of contamination. Despite these facts, a few health
care workers disinfect their stethoscopes regularly.

Aim: To study the diversity of pathogenic organisms on the diaphragm of stethoscopes and the efficacy of various disinfectants will be compared;
and the knowledge and practices in disinfection of stethoscopes among health care workers will be assessed.

Materials & Methods: This is a cross sectional study involving a total of 132 health care workers including doctors, nurses and interns. Three
swabs were collected from the same individual's stethoscopes. First swab collected before disinfection, second swab after disinfection (soap and
water, 70% isopropyl alcohol, Savlon or surgical spirit) and the third swab after examining a patient. Questionnaire was given to them to evaluate
their practices regarding cleaning of their stethoscopes.

Results: 94(71.21%) samples taken before disinfection were contaminated with mixed microbial flora, including 29(30.85%) MRSA. After
examining patients using disinfected stethoscopes, 103(78%) samples revealed growth of different organisms like Methicillin Resistant
Staphylococcus aureus-MRSA, Methicillin sensitive Staphylococcus aureus-MSSA, Gram negative bacilli and other normal skin flora.
112(84.85%) participants accepted that stethoscopes could transmit infectious diseases and they must be cleaned regularly. But in practice, only
72(54.55%) are cleaning it and most of them were using surgical spirit. Out of the four disinfectants tested, Surgical spirit and 70% Isopropyl
alcohol were found to be effective.

Conclusion: Despite having knowledge about the significance of cleaning the stethoscopes, lesser percentage of Healthcare workers follow it in
practice. There is a high transmissibility of human skin flora along with pathogens like MRSA among patients through stethoscopes. Thus,
stethoscopes act as a potential vector in the spread of nosocomial infections. Hence it is mandatory to clean and disinfect the stethoscopes after each

patient examination.
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INTRODUCTION them on the time of sample collection were excluded from the study.

Health care associated infections are the emerging life-threatening
infection globally. The major causes of nosocomial infections are,
reactivation of endogenous infection, cross infection from other
patients, transmission of pathogens colonized in the skin and
nasopharynx of Health care workers and the transmission of pathogens
colonized in hospital equipment (Stethoscopes, BP apparatus,
thermometer, respiratory devices) which is coming in contact with
patient's skin or mucous membrane.[1,2,3] Among the medical
equipment, Stethoscopes being used by most of the health care
professionals, can be a potential vector of infections.[4]

Following examination of patients with Stethoscopes, microorganisms
can adhere to it and can be transmitted to the other patient upon
subsequent examination. Even Antibiotic resistant microorganism can
be transmitted through Stethoscopes.[5,6] Cleaning with disinfectants
like Soap & water, Savlon, surgical spirit or isopropyl alcohol can
reduce the risk of transmission.[7] In spite ofall these known statistics
cleaning and disinfection of Stethoscopes has been overlooked by the
health care workers. Thus, it increases the transmission of health care
associated infections in intensive care units, paediatric units, and
Oncology units especially in immunocompromised patients with
multidrug resistant pathogens. [8]

The objective of this study is to observe the diversity of microbial
contamination on diaphragm of the stethoscopes, to compare the
efficacy of various disinfectants used to disinfect the stethoscopes and
to evaluate the practices regarding cleaning of stethoscopes among
healthcare workers.

MATERIALSAND METHODS

This is a cross sectional study conducted in a tertiary care hospital, in
the month of July 2018 involving a total of 132 health care workers
including 41 doctors, 45 nurses and 46 interns. Ethical clearance was
obtained from the Institutional Ethical Committee and informed
consent was obtained from the subjects. Health care worker working in
all areas of the hospitals like, outpatient departments, Wards, ICU were
included in this study. Those who did not carry the stethoscopes with

Semi structured Questionnaire in English based on a study by Jain A et
al[9], was given to them to evaluate their knowledge & practices
regarding cleaning of their stethoscopes including how often they
clean, how often it should be cleaned, with what disinfectant they are
cleaning etc.

Three swabs were collected from the same individual's stethoscopes.
First swab was collected before disinfection. Then, the diaphragm of
the Stethoscopes was cleaned with various disinfectants.[10] 33 were
disinfected with soap and water, 33 with 70% isopropyl alcohol, 33
with Savlon and 33 with surgical spirit. Second swab was taken after
disinfection. Then, the third swab was taken after examining another
patient. The diaphragm of the stethoscopes was swabbed with sterile
swab moistened with sterile normal saline solution and sent
immediately to the microbiology department for culture.

Swabs were inoculated on Blood agar and MacConkey agar plates and
incubated at 37°C for 24-48 hours. All the microbial colonies grown
were identified using standard microbiological techniques.[11] With
reference to CLSI guidelines, Antibiotic susceptibility pattern was
obtained for the probable pathogens by Kirby Bauer disk diffusion
method.

RESULTS
Among the study population of 132 Health care workers, 41 were
doctors, 45 were nurses and 46 were interns.

Microbial Growth In Three Swabs

In the first swab, which was collected before disinfection, among 132
swabs, 94(71.21%) samples were contaminated with mixed microbial
floraincluding MRSA, MSSA, Gram negative bacilli and other normal
skin flora. Out of 94 mixed isolates, 29(30.85%) were MRSA,
9(9.75%) were Multi drug resistant Pseudomonas aeruginosa. 38
samples showed no growth.

Second sample which was collected after disinfection with various
disinfectants. Out of 33 disinfected with soap and water, 8(24.2%)
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showed growth, 33 stethoscopes cleaned with Savlon showed
6(18.2%) growth. Whereas those cleaned with either Surgical spirit or
Isopropyl alcohol showed only 2(6.1%) growth. Out of the four
disinfectants tested, Surgical spirit and 70% Isopropyl alcohol were
found to be equally effective. [Figure 1] Almost all isolates were skin
commensals in the second swab.
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Figure 1: Microbial Growth After Disinfection
Third sample collected after examining another patient with the same
disinfected Stethoscope revealed growth of different microbial flora.
Here 29(22%) showed no growth and 103(78%) showed growth

including MRSA 26.82%, MSSA 4.88% and Gram-negative bacilli
4.88%.

Among 132 healthcare workers, 112 (84.85%) participants accepted
that stethoscopes could transmit infectious diseases and they must be
cleaned regularly. On the other hand, 20 participants had poor
knowledge on disease transmission by stethoscope. But in practice
only 72 (54.55%) are cleaning it. [Figure 2]

112

120
100
80
B Disinfected
60 L
ONot disinfected
40
20

Practice

Knowledge

Figure 2: Gap Between Knowledge And Practice

We have chosen 3 groups of participants in the study namely
41doctors, 45 interns and 46 staff nurses. In the first group, almost all
the doctors, 40 (97.6%) had an exceptionally good knowledge on
disease transmission by the stethoscope and the need to disinfect it. But
only 19 (46.3%) seems to be disinfecting their stethoscopes regularly.
On the other hand, among the group of 46 staff nurses only 34 (73.9%)
had some knowledge on disinfection of stethoscopes. Even among
those 34 staff nurses only 9 (26.5%) seems to be practicing it. In the
third group of 45 Interns, only 38 (84.4%) had some knowledge on
disinfection practices but surprisingly 32(84.2%) of them where
practicing it. Interns seem to practice disinfection of their stethoscopes
more frequently than the other two groups. None of the health care
worker in this study clean their stethoscopes after seeing a patient or
even daily. Most of them use surgical spirit for cleaning their
Stethoscopes.

DISCUSSION

Contaminated medical devices are becoming a constant threat in the
hospital settings in causing major healthcare associated infections.
Among those medical devices, stethoscopes are the one which are
commonly used in all areas of the hospitals and in almost all the
patients. Thus, stethoscopes are one of the common vector which can
transmit various diseases in the hospitals.[12,13] Though skinactsas a
barrier against these microorganisms, even small aberrations or
lacerations and skin lesions can help these microorganisms to enter
into the human body. This mechanism explains the pathogenesis of
secondary infection in surgical wounds, burns and Patient with devices
like catheters.[14]

Our study reveals that majority of the stethoscopes swabbed were
contaminated with mixed microbial flora, 71.21% for swabs before
disinfection and 78% for swabs taken after examination of patient after

disinfection. This is in accordance with the previous studies which
reported that 70% to 100% of the stethoscopes where contaminated by
mixed bacteria.[15-18] Also the predominant organisms isolated in our
study includes MRSA, Pseudomonas spp, Gram negative bacilli and
skin commensals like CONS, Bacillus, Diphtheroids, etc.

The major concern in our study is isolation of drug resistant pathogens
like MRSA and 9.75% Pseudomonas. These drug resistant pathogens
are isolated in many other studies t00.[9,19] But in these studies
isolation of MRSA is between only 9 to 10%. On the other hand, in our
study it is alarmingly high 30.85%. Gram negative bacilli and Bacillus
species which are isolated in our study are commonly associated with
septicaemia. Skin commensals like CONS isolated in our study can
also infect the indwelling catheters. This is in accordance with few
other studies.[9,20]

Disinfected stethoscopes after encountering patient's skin harbours'
common normal skin flora like Staphylococcus aureus. In this study,
many stethoscopes (78.03%) after examining a single patient were
contaminated with microbes. This explains that there is a high
transmissibility of pathogens like MRSA between patients through
stethoscopes. This is comparable to other studies reported earlier.[21]

MRSA, CONS and multi drug resistant Pseudomonas are strongly
associated with the emerging healthcare associated infections and
treatment of these infections are becoming a great challenge for the
medical fraternity nowadays. Though most patients may not be prone
to infection after contact with contaminated stethoscopes, those with
open wounds, burns or with tracheostomies may be simply colonized
with those organisms which may lead to infection later. Hence
disinfection of medical equipment like stethoscopes, thermometers,
etc with appropriate disinfectant will drastically reduce the risk of
developing healthcare associated infection especially with the drug
resistant pathogens.

Bacterial population on stethoscopes can be reduced substantially by a
variety of disinfectant products. Despite the availability of effective
disinfectants, only a minority of health care providers regularly
disinfects their stethoscope. Though Surgical spirit and 70% Isopropyl
alcohol were found to be effective in our study, soap & water was found
to be simply effective in previous studies.[22]

Though most of the health care workers have knowledge about
disinfection of stethoscopes, only a few regularly disinfects their
stethoscope. Most of the doctors and interns admitted that they forgot
cleaning stethoscopes due to their busy schedules. Some Hey Staff
Nurses Claimed that they never thought of cleaning. Few other stories
highlighted these reasons for not disinfecting the stethoscopes
frequently.[9]

Hence, Disinfection of Stethoscopes and other non-critical medical
devices should become an integral part of undergraduate and
postgraduate education. Health care workers should be constantly
motivated by reminders such as circulars, posters about cleaning the
diaphragm of their stethoscopes.

CONCLUSION

There is a high transmissibility of human skin flora along with
pathogens like MRSA, Pseudomonas, etc among patients, through
stethoscopes. Thus, stethoscopes act as a potential vector in the spread
of nosocomial infections. Despite having knowledge about the
significance of cleaning the stethoscopes, lesser percentage of
healthcare workers follow it in practice. Hence it is mandatory to clean
and disinfect the stethoscopes after each patient examination.
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