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ABSTRACT 
 
One of the most often used medical instruments is the stethoscope, however due to 
contamination, there is rising concern about its potential to transmit infections 
including COVID-19. This study aimed to determine the stethoscope hygiene attitudes 
and practices among clinical year medical students during the COVID-19 endemic 
period. A cross-sectional study was conducted among medical students in their clinical 
years at Manipal University College Malaysia (MUCM). Data collection was facilitated via 
questionnaires disseminated through electronic mail and social media platforms. The 
data were analyzed using Epi Info software, and the Chi-square test was employed to 
investigate the associations between demographic factors, attitudes, personal hygiene 
practices, and stethoscope hygiene practices among the study participants. Among 121 
participants, 80.1% cleaned their stethoscopes during clinical practice. However, 9.9% 
of them sanitized their stethoscopes after every patient, while 4.1% cleaned more than 
once daily. No significant associations were found between demographic variables and 
stethoscope hygiene practices. However, positive attitudes and personal hygiene 
practices were associated with better stethoscope hygiene (P<0.05). Our findings 
underscore the imperative for medical institutions to implement educational initiatives 
aimed at raising awareness regarding optimal stethoscope hygiene practices. Adherence 
to such practices is crucial in mitigating the risks of nosocomial disease transmission, a 
concern that has been further exacerbated by the COVID-19 pandemic.  
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INTRODUCTION 
 
Millions of confirmed cases and deaths have been reported globally as a result of the 
coronavirus disease pandemic (COVID-19) (1). While the transition of COVID-19 from a 
pandemic to an endemic status has been a significant milestone, the ongoing presence of 
the virus and its evolving variants remains a substantial threat (2). Nevertheless, this 
transition has fostered behavioral changes in populations toward containing the spread, 
with the reassurance that eradication is not an immediate prospect. 
 
Evidence suggests that the virus is primarily transmitted through respiratory droplets 
and aerosols generated by coughing, sneezing, and direct contact with infected 
individuals or contaminated surfaces and objects (3). Of particular concern is the role of 
non-critical medical equipment, such as stethoscopes, blood pressure cuffs, Doppler 
probes, electronic thermometers, latex gloves, masks, pens, and white coats, in the 
transmission of pathogens (1, 4-9). Stethoscopes, being one of the most commonly used 
medical devices in clinical practice, have been identified as potential vectors for 
spreading infections in healthcare settings globally. Their diaphragms are known to be 
the second most contaminated area after fingertips, even after a single physical 
examination (8, 10). Alarmingly, studies have shown that stethoscopes can be a source 
of high levels of bacterial contamination comparable to unwashed hands, even after 
medical care (11). Adhering to good hygiene practices can effectively reduce infections 
and the risk of pathogen transmission (10). 
 
While several studies have explored the prevalence of stethoscope hygiene practices 
among medical students in countries such as Saudi Arabia, Ethiopia, Pakistan, India, 
South Korea, and the United States (5-8, 10, 12, 13), there is a paucity of data on the 
knowledge, attitudes, and practices regarding stethoscope hygiene among medical 
students in Malaysia, particularly during the transition from the COVID-19 pandemic to 
an endemic phase. Addressing this knowledge gap is crucial, as it may significantly 
contribute to breaking the chain of transmission and preventing the potential spread of 
COVID-19 and other infectious diseases. 
 
Therefore, our study aimed to analyze the attitudes and practices of stethoscope 
hygiene among clinical year medical students during the transition from the COVID-19 
pandemic to an endemic phase. Furthermore, we investigated the association between 
demographic factors, previous COVID-19 infection status, attitudes, personal hygiene, 
and stethoscope hygiene practices. By bridging this research gap, our study aimed to 
provide valuable insights and recommendations to enhance stethoscope hygiene 
practices among medical students, ultimately contributing to improved infection control 
measures in healthcare settings. 
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METHODS 
 
Study design, setting, and population 
 
We conducted a cross-sectional study from April to May 2022 among medical students 
at a private medical university in Malaysia. We included clinical year MBBS medical 
students, with an estimated population of 500 students. 
 
 
Sample size 
 
The sample size was calculated using Epi Info software version 7.2.5.0. Based on a 
previous study in Serbia, where 8% of fourth-year medical students practiced 
stethoscope hygiene after every patient (4), and considering a population size of 500, a 
95% confidence level, and a 5% acceptable margin of error, the minimum required 
sample size was 92. To account for a 20% non-response rate, the final sample size was 
calculated as 115. 
 
 
Sampling 
 
We employed a non-probability, purposeful sampling method. The inclusion criteria 
encompassed undergraduate medical students from semesters 6 to 10 and provided 
informed consent. As pre-clinical year medical students and the students from 
Foundation in Science programme have limited exposure to clinical settings and patient 
interactions. Similarly, the students from the Bachelor of Dental Surgery programme 
may not routinely use stethoscopes in their respective field of study or clinical training. 
To ensure the study sample comprised participants with regular exposure to 
stethoscope use and patient care settings, we excluded these groups. This focused 
sampling approach enabled us to target medical students in their clinical years, who are 
more likely to have consistent experiences relevant to the research objectives. 
 
 
Data collection 
 
Data were collected using questionnaires consisting of three parts: (1) demographic 
information of the participants, (2) practices among medical students regarding 
stethoscope hygiene, and (3) attitudes among medical students toward stethoscope 
hygiene. 
 
Part 1 aimed to gather demographic information, including gender, semester of study, 
household type (individual in hostel, staying with housemates, or with family), financial 
status using the Malaysian income threshold for top 20% (T20) (<4360 RM), middle 
40% (M40) (4360 – 9619 RM), and bottom 40% (B40) (>9619 RM).  Part 2 assessed 
practices among medical students regarding stethoscope hygiene. We used a modified 
questionnaire from two studies (4, 10), questioning students about the measures they 
took to maintain stethoscope hygiene and the type of cleaning agent they use. Part 3 
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evaluated attitudes among medical students toward stethoscope hygiene. We used a 
modified questionnaire from a previous study, asking students about their cleaning 
habits and frequency of disinfecting their stethoscopes during the pandemic and 
endemic phases of COVID-19 (4). Students were also asked if they had witnessed others 
cleaning their stethoscopes and how important stethoscope hygiene was to them. 
Similarly, students were questioned if stethoscopes could transport illnesses and if 
cleaning agents could damage the instrument. The final question focused on cleaning 
practices in wards, whether they received instructions on how to clean the stethoscope, 
and if they wanted to learn more about stethoscope hygiene. On a 5-point Likert scale, 
responses to questions about stethoscope hygiene were scored, with 1 indicating "I 
strongly disagree with this statement" and 5 indicating "I strongly agree with this 
statement." 
 
To ensure the content validity of the modified questionnaire, we sought evaluations 
from subject matter experts. Each item within the questionnaire was assessed by the 
experts using a rating scale ranging from 1 (not relevant) to 4 (highly relevant). The 
item-content validity index (I-CVI), calculated as the ratio of judges who rated an item as 
3 or 4 to the total number of judges, was determined. With four experts consulted, an I-
CVI value of 1 was required to establish content validity for an item. All items of the 
questionnaire met this criterion, demonstrating adequate content validity. 
 
 
Data processing and analysis 
 
We used Microsoft Excel for data entry and data processing, and Epi Info version 7.2.5.0 
for data analysis. The independent variables were gender, academic year, personal 
cleanliness, COVID-19 status, home type, financial status, and attitude toward 
stethoscope hygiene. The dependent variable was the practice of stethoscope hygiene. 
Chi-square test was used to determine the association between demographic factors, 
previous COVID-19 infection status, attitudes, personal hygiene, and stethoscope 
hygiene practices. Level of significance was set at 0.05. 
 
 
Ethical consideration 
 
The participants were provided with an information sheet and written informed 
consent that covered all the key and relevant elements of this research. We ensured that 
participation was strictly voluntary, with no incentives offered or coercion applied. All 
information submitted by participants was kept confidential and was only used for the 
study. Anonymity and privacy for participants were assured. Ethical approval of this 
study was obtained from the Research Ethics Committee, Manipal University College 
Malaysia (MUCM). 
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RESULTS 
 
A total of 121 undergraduate clinical year medical students participated in this study. 
Table 1 presents the demographic characteristics of the participants. Gender 
distribution showed a slightly higher proportion of female students, with 57.0% females 
and 43.0% males. Regarding the academic year, the majority (65.3%) were in their 
fourth year, while 34.7% were in their fifth year. In terms of financial status, the largest 
group (43%) belonged to the B40 bracket, followed by 36.4% in the M40 category and 
20.7% in the T20 category, according to the Malaysian income threshold. Concerning the 
household type, nearly half of the students (47.1%) were hostelites, 43.8% lived with 
housemates, 8.3% stayed with their families, and 0.8% resided elsewhere. Regarding 
COVID-19 status, the majority (72.7%) of students reported not having been infected 
previously, while 24.2% had been infected before. 
 
Table 2 presents the personal hygiene practices among clinical year undergraduate 
medical students. The vast majority of students (90.1%) reported always washing their 
hands before preparing and eating food. Additionally, 81.8% of students indicated that 
they always used soap when washing their hands. Regarding the use of hand sanitizers 
in outdoor settings, 61.2% of students reported always using them, while 38.8% used 
them only sometimes. Body hygiene practices were generally well-adhered, with 97.5% 
of students agreeing to washing their bodies at least once a day and the same 
percentage (97.5%) reporting washing their hair with soap or shampoo at least once a 
week. The practice of daily tooth brushing was widespread among the participants, with 
99.2% brushing their teeth daily. In terms of laundry hygiene, 89.3% of students 
reported always washing their dirty laundry with soap before re-wearing them. Notably, 
none of the participants selected the "never" option for any of the personal hygiene 
practices assessed. 
 
Table 3 presents the stethoscope hygiene practices among the participants. The 
majority (80.1%) reported practicing stethoscope hygiene, while 19.8% did not practice 
it. Among those who practiced stethoscope hygiene, the most commonly used cleaning 
agent was sanitizer (47.1%), followed by cloth (24%), alcohol swab (11.6%), Dettol (a 
disinfectant brand in Malaysia) (2.5%), soap (0.8%), wet wipes (0.8%), and wet tissue 
(0.8%). Regarding the frequency of cleaning, 26.4% of participants cleaned their 
stethoscopes once a month, 17.4% cleaned once a week, 15.7% cleaned once a day, 
11.6% cleaned once a year, 9.9% cleaned after every patient, and 5.1% cleaned multiple 
times a day. In terms of the areas cleaned, 52.1% of participants reported cleaning the 
diaphragm of the stethoscope, 46.3% cleaned the earpiece and bell, 36.4% cleaned the 
entire stethoscope, and 17.4% cleaned the membrane. The majority (57.9%) of 
participants reported practicing stethoscope hygiene after clinical practice, while 30.6% 
practiced it before clinical practice. Notably, 86.78% of participants believed that the 
COVID-19 endemic had increased the frequency of cleaning stethoscopes. Among the 
reasons for practicing stethoscope hygiene, 44.6% cited ensuring their safety, 35.5% 
cited ensuring patient safety, 6.6% reported having germophobia, and 1.7% reported 
having obsessive cleaning disorders. Of those who did not practice stethoscope hygiene 
during the COVID-19 endemic, 57% stated a lack of rules or policies in clinical practices, 
28.1% reported a lack of available cleaning agents, and 14.9% did not know how to 
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clean a stethoscope properly. Lastly, the majority (73.6%) of participants reported 
having no prior exposure to learning about stethoscope hygiene practices. However, 
10.7% learned from YouTube videos, 5% received verbal instructions and education 
from lecturers, 4.1% learned through demonstrations by lecturers, and 0.8% learned 
from family members who considered stethoscopes to be dirty and high-risk for 
infections when applied to patients randomly. 
 
Table 4 shows attitudes towards stethoscope hygiene among undergraduate clinical 
year medical students. The study findings revealed varying levels of agreement among 
the participants regarding various aspects of stethoscope hygiene practices and 
attitudes. Notably, a minority (7.4%) strongly agreed, while 46.3% agreed that they had 
sufficient time to clean their stethoscopes between patient examinations. Concerning 
the availability of cleaning agents, 9.1% strongly agreed, and 49.6% agreed that cleaning 
agents were readily available. Regarding observing others' stethoscope hygiene 
practices, only 2.5% strongly agreed, and 10.7% agreed that they regularly witnessed 
others cleaning their stethoscopes. However, most participants recognized the 
importance of stethoscope cleanliness, with 25.6% strongly agreeing and 70.3% 
agreeing that it is essential for stethoscopes to be clean. A significant proportion of 
participants acknowledged the potential for stethoscopes to transmit various agents, 
with 26.5% strongly agreeing and 65.3% agreeing with this notion. Despite this 
awareness, only 4.1% strongly agreed, and 19.0% agreed that they had heard about the 
need for stethoscope cleaning during their classes. Among the students, 3.3% strongly 
agreed, and 34.7% agreed that regular cleaning could not damage stethoscopes. A 
considerable number expressed a desire to learn more about stethoscope hygiene, with 
18.2% strongly agreeing and 71.9% agreeing with this sentiment. The participants also 
recognized the potential value of visual reminders, with 14.9% strongly agreeing and 
69.4% agreeing that such reminders would help them clean their stethoscopes more 
regularly. Notably, 19.0% strongly agreed, and 66.9% agreed that they would clean their 
stethoscopes more frequently after participating in this survey. 
 
Table 5 presents the attitudes towards stethoscope hygiene in clinical practice among 
undergraduate clinical year medical students. The vast majority (94.21%) of 
participants agreed that stethoscope cleaning is mandatory in clinical practices. 
However, 26.4% indicated that they would only clean a stethoscope when imposed by 
the lecturer. Notably, 96.6% of participants agreed that they would only clean a 
stethoscope when it is made compulsory by hospital policies. 
 
Table 6 presents the association between demographic factors, personal hygiene, 
attitudes, and stethoscope hygiene practices among clinical year medical students. 
There was no significant association between gender, financial status, COVID-19 status, 
academic year, household type and stethoscope hygiene practices. However, students 
with good personal hygiene were significantly more likely to practice stethoscope 
hygiene compared to those with poor personal hygiene (OR 3.19; 95% CI 1.17 to 8.73; P 
= 0.019). Similarly, students with a good attitude toward stethoscope hygiene were 
significantly more likely to practice stethoscope hygiene than those with a poor attitude 
(OR 3.15; 95% CI 1.09-9.14; P = 0.028). Interestingly, students who had been infected 
with COVID-19 were less likely to practice stethoscope hygiene compared to those who 
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had not been infected, although this association was not statistically significant (OR 
0.69; 95% CI 0.26 to 1.18; P = 0.457). 
 

Table 1: Demographic characteristics among undergraduate clinical year medical 
students (n = 121) 

 
Variable Frequency (%) 

Gender  

Male 52 (43.0%) 

Female 69 (57.0%) 

Academic year  

Year 4 79 (65.3%) 

Year 5 42 (34.7%) 

Financial status  

B40 (<4360 RM) 52 (43.0%) 

M40 (4360 – 9619 RM) 44 ( 36.4%) 

T20 (>9619 RM) 25 (20.6%) 

Household type  

Hostelites 57 (47.1%) 

With family 10 (8.3%) 

With housemates 53 (43.8%) 

Others 1 (0.8%) 

Covid 19 status (n=120)  

Have been infected before 33 (27.3%) 

Never been infected before 88 (72.7%) 
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Table 2: Personal hygiene practices among undergraduate clinical year medical students 
(n = 121) 

 
No Question Frequency (%) 

PH1 How often do you wash your hands before 

preparing and eating food? 

 

 Always 109 (90.1%) 

 Sometimes 12 (9.9%) 

 Never 0 (0.0%) 

PH2 How often do you wash your hands after 

coming back home? 

 

 Always 92 (76.0%) 

 Sometimes  27 (22.3%) 

 Never 2 (1.7%) 

PH3 How often do you wash your hands after 

going to the toilet? 

 

 Always 117 (96.7%) 

 Sometimes 4 (3.3%) 

 Never  0 (0.0%) 

PH4 How often do you use soap to wash your 

hands? 

 

 Always  99 (81.8%) 

 Sometimes 22 (18.2%) 

 Never  0 (0.0%) 

PH5 How often do you use hand sanitizer outside?  

 Always  74 (61.2%) 

 Sometimes 47 (38.8%) 
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 Never 0 (0.0%) 

PH6 Do you wash your body at least once a day?  

 Always 119 (98.3%) 

 Sometimes 2 (1.7%) 

 Never 0 (0.0%) 

PH7 Do you wash your hair with soap or shampoo 

at least once a week? 

 

 Always 118 (97.5%) 

 Sometimes 3 (2.5%) 

 Never  0 (0.0%) 

PH8 Do you brush your teeth daily?  

 Always  120 (99.2%) 

 Sometimes  1 (0.8%) 

 Never 0 (0.0%) 

PH9 Do you always wash dirty clothes with 

laundry soap before wearing them again? 

 

 Always  108 (89.3%) 

 Sometimes  13 (10.7%) 

 Never  0 (0.0%) 
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Table 3: Stethoscope hygiene practices among undergraduate clinical year medical 
students (n = 121) 
 
No Variable Frequency (%) 

SH1 Have you cleaned your stethoscope during 

clinical practice? 

 

 Yes 97 (80.2%) 

 No 24 (19.8%) 

SH2 If yes, how did you clean your stethoscope?  

 Alcohol swab 14 (11.6%) 

 Sanitizer 57 (47.1%) 

 Soap 1 (0.8%) 

 Dettol 3 (2.5%) 

 Cloth 29 (24.0%) 

 Wet tissue  1 (0.8%) 

 Wet wipe 1 (0.8%) 

 I said no earlier  15 (12.4%) 

SH3 How frequently did you clean your 

stethoscope? 

 

 After every patient 12 (9.9%) 

 Multiple times a day 5 (4.1%) 

 Once a day 19 (15.7%) 

 Once a week  21 (17.4%) 

 Once a month  32 (26.4%) 

 Once a year  14 (11.6%) 

 Never  18 (14.9%) 

SH4 Which part of the stethoscope do you usually  
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clean? (select more than one) 

 Earpiece  56 (46.3%) 

 Bell 56 (46.3%) 

 Diaphragm  63 (52.1%) 

 Membrane 21 (17.4%) 

 Entire stethoscope  44 (36.4%) 

 I said no earlier  13 (10.7%) 

SH5 When do you usually clean your stethoscope?  

 Before 37 (30.5%) 

 After clinical practice 70 (57.9%) 

 I said no earlier  14 (11.6%) 

SH6 Do you think the COVID-19 endemic has 

increased the frequency of cleaning? 

 

 Yes 105 (86.8%) 

 No 16 (13.2%) 

SH7 What is the reason that you are cleaning your 

stethoscope during this covid 19? 

 

 To ensure the safety of patients 43 (35.5%) 

 To ensure safety to myself 54 (44.6%) 

 I have an obsessive cleaning disorder 2 (1.7%) 

 I have germaphobia  8 (6.6%) 

 I said no earlier  14 (11.6%) 

SH8 What is the reason that you might not be 

cleaning your stethoscope during the 

endemic phase of Covid-19? 

 

 No cleaning agent is available  34 (28.1%) 
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 Do not know how to clean a stethoscope  18 (14.9%) 

 No rules and policies in clinical practice  69 (57.0%) 

SH9  How did you learn to clean a stethoscope?  

 Education from lecturer  6 (5.0%) 

 Practical demonstration from the lecturer  5 (4.1%) 

 Verbal instructions 6 (5.0%) 

 YouTube video  13 (10.7%) 

 No exposure before  89 (73.6%) 

 Common sense, it is dirty and high risk of 

infections when you apply it on patients 

randomly  

1 (0.8%) 

 Family  1 (0.8%) 
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Table 4: Attitudes towards stethoscope hygiene among undergraduate clinical year 
medical students (n = 121) 

 
No Item Frequency (%) 

Strongly 

agree 

Agree Neutral Disagree Strongly 

disagree 

A1 I have enough time to 

clean my stethoscope in 

between examinations 

9 (7.4%) 56 

(46.3%) 

29 

(24.0%) 

19 

(15.7%) 

8 (6.6%) 

A2 Cleaning agents are 

always available 

11 (9.1%) 60 

(49.6%) 

17 

(14.1%) 

28 

(23.1%) 

5 (4.1%) 

A3 I regularly see others 

cleaning their stethoscope 

3 (2.5%) 13 

(10.7%) 

32 

(26.5%) 

50 

(41.3%) 

23 

(19.0%) 

A4 It is important that my 

stethoscope is clean 

31 

(25.6%) 

85 

(70.3%) 

4 (3.3%) 0 (0.0%) 1 (0.8%) 

A5 Various agents can be 

transmitted via the 

stethoscope 

32 

(26.5%) 

79 

(65.3%) 

9 (7.4%) 0 (0.0%) 1 (0.8%) 

A6 I heard in classes that a 

stethoscope should be 

cleaned 

5 (4.1%) 23 

(19.0%) 

41 

(33.9%) 

39 

(32.2%) 

13 

(10.8%) 

A7 I was shown in classes 

how to clean a stethoscope 

properly 

0 (0.0%) 10 

(8.3%) 

30 

(24.8%) 

52 

(42.9%) 

29 (24%) 

A8 The stethoscope cannot be 

damaged after regular 

cleaning 

4 (3.3%) 42 

(34.7%) 

62 

(51.2%) 

12 

(10.0%) 

1 (0.8%) 

A9 I would like to know more 

about stethoscope hygiene 

22 

(18.2%) 

87 

(71.9%) 

9 (7.4%) 1 (0.8%) 2 (1.7%) 

A1

0 

Visual reminders related 

to stethoscope hygiene 

would help me clean it 

regularly 

18 

(14.9%) 

84 

(69.4%) 

15 

(12.3%) 

2 (1.7%) 2 (1.7%) 
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A1

1 

After this survey, I intend 

to clean my stethoscope 

more often 

23 

(19.0%) 

81 

(66.9%) 

15 

(12.4%) 

0 (0.0%) 2 (1.7%) 

 
 
 

Table 5: Attitudes towards stethoscope hygiene in clinical practice among 
undergraduate clinical year medical students (n = 121) 

 
Variable N (%) 

Do you agree that sanitizing a stethoscope is a must in clinical practice?  

Yes 114 (94.2%) 

No 7 (5.8%) 

Do you think you clean your stethoscope only if it's imposed by a lecturer?  

Yes 32 (26.4%) 

No 89 (73.6%) 

Do you think you clean your stethoscope only because it’s made 

compulsory by hospital policies? 

 

Yes 83 (68.6%) 

No 38 (31.4%) 
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Table 6: Association between demographic factors, personal hygiene, attitudes, and 
stethoscope hygiene practice among clinical year medical students 

 
Independent 

variable 

Practice Stethoscope Hygiene 

Frequency (%) 

OR (95% CI) X2 P valuea 

 

 Yes No 

Gender      

Male 44 (84.6%) 8 (15.4%) 1.66 (0.65, 4.24) 1.136 0.287 

Female 53 (76.8%) 16 (23.2%) Reference   

Personal 

Hygiene  

     

Good  50 (89.3%) 6 (10.7%) 3.19 (1.17, 8.73) 5.454 0.020 

Poor  47 (72.3%) 18 (27.7%) Reference   

Attitudes       

Good  44 (89.8%) 5 (10.2%) 3.15 (1.09, 9.14) 4.803 0.028 

Poor  53 (73.6%) 19 (26.4%) Reference   

Financial Status       

M40  38 (86.3%) 6 (13.6%) 2.11 (0.72, 6.12) 1.939 0.164 

T20 20 (80.0%) 5 (20.0%) 1.33 (0.41, 4.26) 0.236 0.627 

B40 39 (75.0%) 13 (25.0%) Reference   

COVID 19 status       

Been infected  25 (75.8%) 8 (24.2%) 0.69 (0.26, 1.81) 0.554 0.457 

Not been infected  72 (81.8%) 16 (18.2%) Reference   

Year       

Year-5 33 (78.6%) 9 (21.4%) 0.85 (0.34, 2.17) 0.103 0.749 

Year-4 64 (81.0%) 15 (19.0%) Reference   
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Household type       

Non hostelites 50 (78.1%) 14 (21.9%) 0.75 (0.30, 0.87) 0.356 0.551 

Hostelite  47 (82.5%) 10 (17.5%) Reference   

 
 

DISCUSSION 
 
This cross-sectional study aimed to investigate the attitude and practices of stethoscope 
hygiene among clinical year medical students in a private medical university in Malaysia 
during the COVID-19 endemic phase. The results showed that although most students 
(80.1%) cleaned their stethoscopes, only 9.9% cleaned after each patient during clinical 
practice, and 4.1% cleaned their stethoscopes more than once a day, respectively. The 
most often utilized cleaning supplies were alcohol swabs (11.6%) and sanitizers 
(47.1%). These results are in line with other research from Serbia and the UK, which 
found that medical students' stethoscope hygiene habits ranged from 78.6% to 81.8% 
(4, 14). However, the frequency of cleaning after every patient was lower in our study 
compared to the Serbian study, where up to 20% of sixth-year students cleaned their 
stethoscopes after every patient (4). As opposed to our finding, a study done in Pakistan 
among medical professionals revealed that only 15.95% had maintained the hygiene of 
stethoscopes while only 10.87% cleaned it after every examination (10). 
 
Although a majority (95.9%) agreed on the importance of cleaning stethoscopes and the 
potential for transmitting various agents via stethoscopes (91.8%), only a small 
percentage (23.1%) reported being taught in class about the need for stethoscope 
hygiene, and even fewer (8.3%) were shown how to properly clean a stethoscope. These 
findings highlight the need for improved education and training on stethoscope hygiene 
practices during medical education. The present study was conducted during the 
endemic phase of the COVID-19 pandemic, a period in which our student participants 
had developed awareness of the importance of stethoscope hygiene in mitigating the 
transmission of infectious pathogens, including SARS-CoV-2, the causative agent of 
COVID-19. Thus, the overall attitude towards stethoscope hygiene among our 
participants was better when comparing the study done in Serbia (4). 
 
 Interestingly, our study found no significant association between demographic 
factors, such as gender, financial status, COVID-19 infection status, academic year, 
household type, and stethoscope hygiene practices. This aligns with previous studies 
that reported no significant association between gender, educational level, and 
stethoscope disinfection practices among healthcare providers (14) and medical 
students (4). Contrary to our finding, the study done among medical students who had 
completed at least 6 months of clinical training showed that senior-year students had a 
better practice of equipment hygiene. But our findings about the non-significant 
association between gender and equipment hygiene were also corroborated by this 
study (10). However, we found a positive significant association between personal 
hygiene and stethoscope hygiene practices, as well as between attitudes towards 
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stethoscope hygiene and stethoscope hygiene practices. These findings are consistent 
with a study conducted in Ethiopia, which reported a positive association between 
attitudes towards infection prevention and stethoscope disinfection practices among 
healthcare providers (14). 
 
 The limitations of our study include the smaller sample size due to time 
constraints and a low response rate among final-year students (34.61%). Additionally, 
the cross-sectional design prevented us from observing changes over time, and the 
single-site location limits the generalizability of our findings to other medical schools. 
Future research should involve larger, multi-center studies to increase generalizability. 
Qualitative research exploring barriers and facilitators and microbiological studies 
quantifying contamination risks could provide valuable insights. Studies assessing 
patient outcome impacts would further guide evidence-based policies and resource 
allocation. Ultimately, a multi-pronged research approach combining quantitative and 
qualitative methods could comprehensively address gaps and strengthen stethoscope 
hygiene guidelines for enhanced patient safety. 
 
Based on our findings, we recommend that medical institutions and lecturers emphasize 
stethoscope hygiene practices by incorporating them into standard operating 
procedures for clinical practice. Stethoscope hygiene could be included as an evaluation 
component during examinations and bedside teachings. Moreover, hospitals should 
implement stringent policies and guidelines, with potential consequences for non-
compliance, to reinforce the importance of stethoscope hygiene practices. Furthermore, 
universities, hospitals, and government agencies can collaborate to increase awareness 
and promote stethoscope hygiene practices through educational campaigns, 
infographics, and social media marketing. By addressing the knowledge gaps and 
improving attitudes towards stethoscope hygiene, we can foster a culture of adherence 
to best practices and enhance patient safety. 
 
 

CONCLUSION 
 
Our study provides valuable insights into the attitudes and practices of stethoscope 
hygiene among clinical year medical students in a private medical university in Malaysia 
during the COVID-19 endemic phase. While most students reported cleaning their 
stethoscopes during clinical practice, the frequency of cleaning after every patient or 
multiple times a day was suboptimal. Despite recognizing the importance of stethoscope 
cleaning and the potential for transmitting pathogens, a significant proportion of 
students reported a lack of formal education or training on proper stethoscope hygiene 
practices during their medical curriculum. Demographic factors such as gender, 
financial status, COVID-19 infection status, academic year, or household type were not 
significantly associated with stethoscope hygiene practices. However, positive 
associations were observed between personal hygiene practices, attitudes towards 
stethoscope hygiene, and adherence to stethoscope cleaning practices. The findings 
underscore the need for comprehensive interventions to improve stethoscope hygiene 
practices among medical students. Medical institutions should prioritize the integration 
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of stethoscope hygiene education into their curricula, emphasizing its importance in 
preventing healthcare-associated infections and promoting patient safety. 
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