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ABSTRACT:

BACKGROUND

Nosocomial infections are hospital-acquired
infections which are a leading cause of mortality
and disability among patients admitted in
hospitals. Microorganism colonization on the
stethoscope’s diaphragm is the main cause of
disease spread. Stethoscopes are well known
medical equipment fomites for Staphylococcus
aureus and Methicillin-resistant Staphylococcus
aureus (MRSA). The study was aimed to deter-
mine the frequency of Staphylococcus aureus
present on diaphragms of stethoscopes in a
tertiary care hospital, Islamabad.

METHODOLOGY

The descriptive cross-sectional study was
performed at a tertiary care hospital in Islam-
abad. A consecutive non-probability sampling
technique was used and the total sample size of
76 stethoscopes was calculated. Microbial
samples were taken by rubbing on the whole
diaphragm of the stethoscope. Later, the
sample was incubated with a suitable growth
medium for 48-72 hours at 36-37 0C tempera-
ture. Staphylococcus aureus appeared and
these isolates were placed on agar plates with
pre-impregnated antibiotics in different zones
and incubated overnight and bacterial growth
was observed. The species of staph. aureus
which showed resistance to penicillin’s and
cephalosporin were known as methicillin-resis-

tant Staphylococcus aureus (MRSA).

RESULTS

Out of 76 samples, 34 (45.7%) samples had
Staphylococcus aureus and the remaining 42
(55.3%) had no microorganism found. Further-
more, among 34 samples of S aureus, 28 (36.8%)
were sensitive to antibiotics treatment and 6
(7.9%) showed resistance which was identified
as Methicillin-resistant Staphylococcus aureus
(MRSA). It has identified that there was a signifi-
cant relation (p 0.05) between Methicillin-resis-
tant Staphylococcus aureus and area of work.

CONCLUSION

Staphylococcus aureus and MRSA related noso-
comial infections are some of the common
causes of prolonging the stay of patients in the
hospitals. Contaminated stethoscopes in hospi-
tal settings can transmit Staphylococcus aureus
and MRSA in patients. Proper and frequent
disinfection of stethoscopes prevents the
cross-infection of Staphylococcus aureus and
MRSA.
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INTRODUCTION

Nosocomial infections are healthcare-associ-
ated infections that patients acquire during
their stay in hospitals. It is referred to as the
occurrence of infection in the patients which
are caused in the time frame of 48 hours after
the admission to 30 days after the hospital
stay.® It is not only the concern of patient
safety in the healthcare setting but also a
major factor leading to the transmission of
drug-resistant antimicrobial agents. Nosoco-
mial infection is one of the major and
unwanted causes of prolonging the stay of
patients in the hospital. Moreover, in devel-

oped countries, 7 out of 100 and in develop-
ing countries 10 out of 100 patients are at the
risk to attain healthcare-associated infec-
tions. Nosocomial infection not only
prolongs hospital stay of the patients, but
they can also cause long term disability,
amplify mortality rate, raise financial burden
and increase resistance towards antibiotics.®
There are different types of healthcare-asso-
ciated infections that are already highlighted
by Nation Healthcare Safety Network in the
manual of United States Centers for Disease
Control and Prevention. The most common
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healthcare-associated infections include methicillin-re-
sistant Staphylococcus aureus, penicillin-resistant Pneu-
mococcal, extended sputum beta-lactamase producing
Enterobacteriaceae and carbapenem-resistant Entero-
bacteriaceae.®®

Staphylococcus aureus is gram-positive cocci shaped
bacteria and usually having a grape like structure. They
can grow aerobically and anaerobically at the tempera-
ture of 18 to 40-degree centigrade. It is found in human
mucus membranes and as normal flora on the skin and
also in the surrounding environment. It is not responsible
for causing an infection on healthy skin but getting entry
into bloodstream and tissues can cause some serious
health issues. It has been estimated that it has developed
resistance toward antibiotics which has known as methi-
cillin-resistant Staphylococcus aureus.® Furthermore, in
Pakistan and India nosocomial bacterial infections,
methicillin-resistant Staphylococcus aureus (MRSA) has
a much higher prevalence as compared to Northern
Europe. In Pakistan, the prevalence rate of MRSA is
35-45 %.6 In hospital settings, medical equipment like
stethoscopes, blood pressure measuring cuffs, electronic
thermometers, latex gloves, masks, pens, and white coats
are more prone to healthcare-associated infections.
Among all healthcare equipment, the stethoscope is more
frequent in use by healthcare workers which is the source
cause of transmission of hospital-acquired infections.
Microbial contaminations on stethoscope can cause
hypercolonization of microorganisms. Thus, improper
disinfectant techniques could cause a sabotaging effect on
human health. It has been observed that due to the lack of
adaptability of disinfectant techniques among healthcare
workers were the main cause of spreading nosocomial
infections. Microorganisms that commonly colonized on
stethoscope include methicillin-resistant Staphylococcus
aureus, -ceftazidime-resistant Klebsiella pneumonia,
vancomycin-resistance Enterococcus, ciprofloxin-resis-
tant Pseudomonas aeruginosa, gentamycin-resistant
Pseudomonas aeruginosa, and penicillin-resistant Pneu-
mococci.®

This descriptive study design has helped to assess the
prevalence of Staphylococcus aureus and methicillin-re-
sistant Staphylococcus aureus on the diaphragm of
stethoscope among nursing counters and doctors work-
ing in a tertiary care hospital of Islamabad, Pakistan.

METHODS

The descriptive cross-sectional study was performed at a
tertiary care hospital in Islamabad. Consecutive
non-probability sampling technique was used and the
total sample size of 76 stethoscopes was calculated by
using a 95% confidence level with a margin of error 5% &
reported frequency of MRSA is 35.72%. Microbial
samples were taken with the help of sterilized culture

sticks by rubbing on the whole diaphragm of the stetho-
scope and sent to the microbiology department of the
hospital. Later, the sample was incubated with a suitable
growth medium for 48-72 hours at 36-37 °C temperature.
Staphylococcus aureus appeared with small, yellow,
colonies on blood agar. These isolates were placed on
agar plates with pre-impregnated antibiotics in different
zones and incubated overnight and bacterial growth was
observed. The zone around the antibiotic disc that has no
growth was referred to as “zone of inhibition”.? The
species of Staph. Aureus which showed resistance to
penicillin’s and cephalosporin were known as methicil-
lin-resistant Staphylococcus aureus (MRSA).

RESULTS

The total sample size was 76 stethoscopes (N=76) which
included 8 consultants (10.5%), 48 residents (63.2%), 7
house officers (9.2%) and 13 nursing counters (17.1%).
Area of work included, 72.4% of stethoscopes were from
medicine, 2.6% ICU, 5.3% CCU, 9.2% surgery, 3.9%

)
=
@ +
Variables % Standard
g Deviation
=
Consultants 8 10.5 2.3289
: Residents 48 | 63.2 |*0.88526
o
/)]
§ House Officers| 7 9.2 22.94
=) <
& Nursing
A Counters 13 17.1
Total 76 100
Medicine 55 72.4 2
ICU 2 26 |T 1.8619
e
g CCU 4 5.3
S Surgery 7 9.2 9.364
]
E Obs. & gynae 3 3.9
Emergency 5 6.6
Total 76 100

Table 01: Frequency of participant’s profession

obstructive and gynecology and 6.6% were from the
emergency department (Table 01).

After 48-72 hrs of incubation with blood agar medium
Staphylococcus aureus appeared. Out of 76 samples, 34
(45.7%) samples had Staphylococcus aureus and the
remaining 42 (55.3%) had no microorganism found.
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Furthermore, among 34 samples of S aureus, 28 (36.8%)
were sensitive to antibiotics treatment and only 6 (7.9%)
showed resistance which was identified as Methicillin-re-
sistant Staphylococcus aureus. Mean and standard devia-
tion among Staphylococcus aureus presence and absence

% M
age }_‘__S—D{t-test

Freq

Isolates of Microorganisms
uency

Sensitive 28 37 |2.553
. +
Intermediate| o 0 |o.501

17.7
Resistant 6 7.9

aureus

Absence 42 55

Staphylococcus

Total 76 100

Table 02: Isolates of Staphylococcus aureus and
their resistance toward antibiotics

calculated as 2.550.50 (Table 02).

Chi-square test with a significance value of P < 0.05 was
conducted between Methicillin-resistant Staphylococcus
aureus and the profession of participants and area of
work. It has identified that there was a significant relation
between Methicillin-resistant Staphylococcus aureus and
area of work with P=0.05. On the other hand, there was
no significant relation among Methicillin-resistant
Staphylococcus aureus and the profession of participants
with P=0.102. In figure 1, it has been identified that the
surgery department has a frequency of 3, medicine has 2
and Obs. & Gynaecology has 1 for MRSA. On the other
hand, all the Staphylococcus aureus found sensitive to
antibiotic activity on them.

25 Area of
Work

Il Medicine
mccu

20 [ Surgery

[ Obs & Gynae
ER

Count

Derived from Count

Sensitive Resistant

Methicillin sensitivity

Figure 1: Cross-tabulation between MRSA and
Area of work

DISCUSSION

The purpose of the study was to identify the current
frequency of Staphylococcus aureus and MRSA coloniza-
tion on diaphragm among healthcare professional’s
stethoscope at tertiary care hospitals in Islamabad. It has
estimated that more than 1.4 million people were infected
by Nosocomial infections worldwide.® Transmission of
infections during a stay at the hospital has become
hazardous to both healthcare staff and patients. To over-
come this problem public health measures have been
taken worldwide such as handwashing, cleaning stetho-
scope diaphragms and other preventive methods. Stetho-
scopes are considered as a potential carrier for nosocomi-
al infections.®

A study conducted in Ethiopian hospital showed that out
of 176 numbers of stethoscopes 151 were contaminated
with bacteria which was considered the highest rate of
contamination.®® Another study conducted in Nigerian
Hospital showed that out of 107 stethoscopes 84 of them
were bacterially contaminated and the organism isolated
was mostly Staphylococcus aureus. The rate of bacterial
contamination was notably less as compared to our study
in which out of 76 samples of S aureus 28 (36.8%) were
sensitive to antibiotics treatment and only 6 (7.9%)
showed resistance which was identified as Methicillin-re-
sistant Staphylococcus aureus.®?

Furthermore, it is also identified in our study that MRSA
was most commonly found in the surgery and medicine
department. In contrast, a study conducted at Rajshahi
Medical College Hospital of Bangladesh has shown that
internal medicine and pediatrics have 17.7% MRSA found
on their stethoscopes.

The implication of the study findings showed that the
stethoscope might be the main instrument that has a vital
role in spreading nosocomial infections. In our study, the
major microbial isolate is MRSA which should be under
high concern. It has shown that stethoscopes might be
responsible for the spread of nosocomial infections, but it
has proved that improper cleaning practices of stetho-
scopes can be a leading cause of bacterial contamina-
tion.t® Even the minimum period of contacting a stetho-
scope with the skin of the patient has a potent effect in
spreading infection.®¥ Cleaning practices of stethoscope's
diaphragm using chlorhexidine, ethanol-based cleaner or
isopropyl alcohol can help control bacterial contamina-
tion.(s

The isolation of potentially pathogenic microorganisms
suggests that the stethoscope must be considered as a
potential vector of infection not only in the ED but also in
other hospital wards and out-patient clinics. Also, special
focus should be given to giving knowledge to all health
care professionals about proper medical hygiene.t®
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CONCLUSION

Prevalence of Staphylococcus aureus and MRSA is quite
common in the health care setups and stethoscopes are
the possible vector of infections transmitted from one
patient to another in the hospital settings. Disinfection of
medical equipment especially stethoscopes can play a
vital role in breaking the chain of nosocomial infections.
Further studies are required to see the practices of the
disinfection of stethoscopes among health care profes-
sionals.

REFERENCES

1. Haque M, Sartelli M, McKimm J, Abu Bakar M.
Health care-associated infections - An overview. Infec-
tion and Drug Resistance. 2018;11:2321-33.

2. Khan HA, Baig FK, Mehboob R. Nosocomial
infections: Epidemiology, prevention, control and
surveillance. Asian Pacific Journal of Tropical Biomedi-
cine. 2017;7(5):478-82.

3. Irek EO, Amupitan AA, Obadare TO, Aboderin
AO. A systematic review of healthcare-associated infec-
tions in Africa: An antimicrobial resistance perspective.
African Journal of Laboratory Medicine. 2018;7(2):1-9.

4. Taylor TA, Unakal CG. Staphylococcus Aureus.
StatPearls. Treasure Island (FL): StatPearls Publishing;
2020.

5. Ullah A, Qasim M, Rahman H, Khan J, Haroon
M, Muhammad N, et al. High frequency of methicillin-re-
sistant Staphylococcus aureus in Peshawar Region of
Pakistan. Springerplus. 2016;5(1):600.

6. Thapa S, Sapkota LB. Bacteriological assessment
of stethoscopes used by healthcare workers in a tertiary

care centre of Nepal. BMC Research Notes.
2017;10(1):353.
7. Chao S, Young G, Oberg C, Nakaoka K. Inhibition

of methicillin resistant Staphylococcus aureus (MRSA) by
essential oils. Flavour and Fragrance Journal.
2008;23(6):444-9.

8. Shao ER, Somi NP, Kifato EG, Gunda DW,
Kilonzo SB, Nyombi BM. Bacterial contamination and

*

antimicrobial susceptibility pattern of isolates from
stethoscopes at a referral hospital in Tanzania. Tanzania
Medical Journal. 2019;30(1):37-52.

9. Kilic IH, Ozaslan M, Karagoz ID, Zer Y, Savas E,
Davutoglu V. The role of stethoscopes in the transmission
of hospital infections. African Journal of Biotechnology.
2011;10(30):5769-72.

10. Shiferaw T, Beyene G, Kassa T, Sewunet T. Bacte-
rial contamination, bacterial profile and antimicrobial
susceptibility pattern of isolates from stethoscopes at
Jimma University Specialized Hospital. Annals of Clini-
cal Microbiology and Antimicrobials. 2013;12(1):39.

11. Uneke CJ, Ogbonna A, Oyibo PG, Onu CM.
Bacterial contamination of stethoscopes used by health
workers: public health implications. The Journal of
Infection in Developing Countries. 2010;4(07):436-41.

12. Horiuchi Y, Wettersten N, Vasudevan RS,
Barnett O, Maisel AS. Stethoscope as a vector for infec-
tious disease. Current Emergency and Hospital Medi-
cine Reports. 2018;6(3):120-5.

13. Darge A, Kahsay AG, Hailekiros H, Niguse S,
Abdulkader M. Bacterial contamination and antimicrobi-
al susceptibility patterns of intensive care units medical
equipment and inanimate surfaces at Ayder Comprehen-
sive Specialized Hospital, Mekelle, Northern Ethiopia.
BMC Research Notes. 2019;12(1):621.

14. Rehman, R., Ahmed, K., Shaikh, S. Stethoscope
as a vector for nosocomial bacterial infections. Journal of
the College of Physicians and Surgeons Pakistan. 2019.

29(6);592.

15. Lecat P, Cropp E, McCord G, Haller NA. Etha-
nol-based cleanser versus isopropyl alcohol to decontam-
inate stethoscopes. American Journal of Infection
Control. 2009;37(3):241-3.

16. Venkatesan K, Chander S, Victor K. Stetho-
scopes: a potential source of hospital acquired infection.
International Journal of Advances in Medicine.
2019;6:1322.

South Asian Journalof Emergency Medicine

Vol. 03, Issue. 01

Page 29



