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...stethoscope hygiene is rarely
performed despite the fact that

stethoscopes carry a similar
bacterial load compared to

hands.

...researchers have consistently

reported low observed
stethoscope disinfection rates...

Article

Abstract

Stethoscope hygiene is rarely performed despite evidence that they are a potential source of nosocomial infections. Aseptic
touch-free disposable stethoscope diaphragm barriers (touch-free barriers) provide a bacteriologically impervious surface;
however, little is known about perceptions of touch-free barriers. The purpose of this study was to determine patients’ and
healthcare professionals’ perceptions of stethoscope hygiene habits, cleanliness, and patient safety, after respondents
viewed videos of stethoscope hygiene with alcohol versus a touch-free barrier, or no hygiene/no barrier. We conducted a
cross-sectional study using survey methodology and convenience sampling. Participants viewed three short videos that
showed a provider using each of three stethoscope hygiene techniques (barrier, alcohol, or none), followed by completion of
a brief survey. Pearson’s chi-square, Fisher’s exact, Wilcoxon rank sum or Kruskal-Wallis tests were used as appropriate.
Bonferroni correction was used to control error rate at 0.05 for each question. The sample size of 240 participants included
119 patients and 121 healthcare professionals. Patients rarely witnessed healthcare professionals cleaning stethoscopes, rated
clean stethoscopes as important, and were more likely to choose touch-free barrier as easiest for providers. Healthcare
professionals rated stethoscope hygiene as important, reported frequent stethoscope hygiene, and felt that touch-free
barrier would improve workflow. Touch-free barriers were viewed positively by respondents. Hospitals should consider
touch-free barriers as an important strategy to reduce nosocomial infections.
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Background

The United States Centers for Disease Control and Prevention ([CDC], 2021) reported 687,000

healthcare-associated infections (HAI) in 2015 and estimated that at least 300,000 people in long
term care facilities died as a result in 2017 (Centers for Medicare and Medicaid Services, 2017).

Thus, prevention of HAI is of paramount importance. Handwashing has been the accepted

practice for preventing HAI for over a century (Tyagi & Barwal, 2020); however, stethoscope
hygiene is rarely performed despite the fact that stethoscopes carry a similar bacterial load

compared to hands (Longtin et al., 2014; Boulée et al., 2019).

Some of the most recurrent pathogens found on stethoscope diaphragms included

Pseudomonas; vancomycin-resistant Enterococci; Clostridioides difficile (c-diff) (O'Flaherty &

Fenelon, 2015); Staphylococcus aureus; Acinetobacter spp; and Klebsiella pneumoniae (Bansal
et al., 2019; Datta et al., 2018; Queiroz Júnior et al., 2021). Even so, researchers have consistently

reported low observed stethoscope disinfection rates, in the range of 5-18% (Boulée et al., 2019; Holleck et al., 2020; Jenkins et
al., 2015; Rao et al., 2017). Self-reported rates of hygiene commonly exceed 85% (Alali et al., 2020). In a recent report of

contamination rates among nursing students’ stethoscopes, researchers found 29.9% of stethoscope diaphragms were

contaminated with bacteria, 5.1% of which was c-diff and e-coli (Gaisser et al., 2021). Further, it has been shown that
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Overall, avoiding contaminated

surfaces appears important to
patients.

Aseptic touch-free applied
disposable stethoscope

diaphragm barriers provide a
bacteriologically impervious

surface...

stethoscope hygiene does not kill all pathogens, as c-diff is particularly resistant to alcohol (Alali et al., 2020; Jabbar et al.,

2010). Aseptic touch-free applied disposable stethoscope diaphragm barriers provide a bacteriologically impervious surface
and a possible reduction in stethoscope-to-patient, and patient-to-patient, spread of c-diff and other pathogens (Peacock et

al., 2021).

More research is needed to identify stethoscope hygiene methods that healthcare professionals

perceive as acceptable. Prior to the current study, little was known about patients’ and healthcare

professionals’ perceptions of aseptic, touch-free applied, disposable stethoscope diaphragm
barriers (hereafter referred to as stethoscope diaphragm barriers) for the purpose of reducing

pathogen spread from contaminated stethoscopes. Overall, avoiding contaminated surfaces appears important to patients.
In a 2021 narrative review, researchers reported that cleanliness of the hospital environment was an important factor related

to patient satisfaction (Guerra-Martín & González-Fernández, 2021).

There is a lack of research addressing patient perceptions about the importance of stethoscope
cleanliness. In addition, there is still much to learn about healthcare professionals’ perceptions of

the stethoscope as a pathogen harboring instrument, and its role in patient safety. The purpose
of this study was to survey patients and healthcare professionals after they viewed videos of

stethoscope hygiene performed with 70% isopropyl alcohol (alcohol) versus a stethoscope

diaphragm barrier, or no hygiene/no barrier. We sought to determine their perceptions of
stethoscope hygiene habits, cleanliness and patient safety related to stethoscope hygiene, ease of use, and hygiene

compliance,

Research Methods

Design
We conducted a single center cross-sectional study using standard survey methodology and convenience sampling of

patients and healthcare professionals. The study received approval from the hospital institutional review board (IRB), the

Chief Nursing Officer and the Vice Chair of Research, and the departments of internal medicine and geriatrics to survey
nurses and physicians. This study took place at the main campus of a large quaternary care center in the Midwest United

States. Sampling occurred in the outpatient surgical waiting area (for patients, family members, and visitors); various
inpatient and outpatient nursing units (for nurses and mid-level practitioners); and in outpatient internal medicine offices

(for physicians). A waiver of informed consent was granted by the IRB.

Sample
This study included two sample populations. Patients who had been treated in a clinic or doctor’s office within the last six

months were the first cohort, and this included adult patients, their family members, and their visitors. Recruitment and data
collection took place in outpatient clinics and the outpatient surgery waiting area on the hospital main campus. Participants

needed to be able see (for video viewing) and to read and understand English to complete the surveys. There were no other

exclusion criteria for this sample.

The second cohort was healthcare professionals in both outpatient and inpatient settings at the hospital’s main campus who

regularly used a stethoscope in practice. This included licensed practical nurses, registered nurses, and advanced practice
registered nurses (APRNs) employed throughout the main campus. Additionally, physicians acting as resident preceptors

and resident physicians in the outpatient internal medicine clinic, and physician’s assistants, were included. No exclusions

applied and no incentive was provided for either cohort for participation.

Sample size calculations were based on detecting a 20% difference between groups based on a binary question, and

medium effect sizes. A sample size of 200 patients and healthcare professionals (100 per cohort) allowed for 80% power to
detect effect sizes of 0.4 (10 point or larger differences on a continuous visual analogue scale [VAS]), and 20% or greater

differences on binary questions. An additional 20% (240 total participants) were included to account for missing data. Sample

size calculations assumed two-sided Chi-square tests for categorical variables and two-sided two-sample t-tests for
continuous measures, with significance defined as p<0.05.

Data Collection
Instrumentation. Two investigator-created surveys (one for patients and one for healthcare professionals) were used to

assess perceptions of stethoscope hygiene habits, patient safety, ease of use, and compliance of stethoscope hygiene. The

comparison was alcohol to a touch-free barrier (Aseptiscope, Inc, San Diego, CA – DiskCover System, n.d.) (see Figure 1), and
control (no cleaning or barrier). Prior to the surveys, participants viewed three short videos showing a healthcare provider

using each of the three techniques. No conversation was used in the videos; there was background music. Videos were
viewed in random order; both cohort participants viewed the same videos. These videos were created for the purpose of this

research and specifically included all three hygiene techniques. Each video was developed from the same story board; these
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were identical except for the stethoscope hygiene technique. Figure 2 illustrates a rough drawing used in the video planning

in which the provider used the touch-free barrier. Videos were provided in person; a data collector was present to ensure that
all were viewed and presented in random order, followed by the survey completion.

Figure 1. Touch-free Barriers

(DiskCover System, n.d.; Aseptiscope, Inc, San Diego, CA).

Figure 2. Story Board Used for Videos
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Procedures. For the patient cohort, data collectors approached eligible family members and visitors in hospital waiting areas
throughout the main campus of the hospital. Data collectors waited near the outpatient surgery check-in desk and offered

an information flyer about the study. They then approached family members and visitors in the surgical waiting area who
were previously given an information flyer, confirmed that they were not a surgical patient, and that they had a visit with a

provider in the last six months. No patients were approached in the surgical waiting area. Patients were approached in
outpatient clinic areas throughout the main campus near the registration desk and given an information flyer. Data

collectors then followed-up after patients had completed their appointments with their providers, and asked the patients if

they would be interested in participating.

For candidates who agreed to participate, to ensure privacy we provided a quiet place in the waiting area, or in a clinic

office/room as needed. The participant then viewed the videos in random order via an iPad. Each video took 1 ½ -2 ¼
minutes to watch (total time was approximately five minutes). Participants then completed the patient survey, also via an

iPad.

For the healthcare professional cohort, data collectors approached these employees to ask if they would be interested in
watching a brief video and taking a short survey. They were invited to participate, either via email or in person. If needed, we

arranged a convenient time to view the videos and complete the survey. The video viewing and survey completion process
was similar to the patient cohort.

Statistical Analyses

Categorical variables were described using frequencies and percentages and presented with 95% confidence intervals (95%
CI). Comparisons were analyzed using Pearson’s chi-square or Fisher’s exact tests for unordered factors, and Wilcoxon rank

sum tests or Kruskal-Wallis tests were used for ordered variables. Continuous variables were described using medians and
quartiles; comparisons used Wilcoxon rank sum tests or Kruskal-Wallis tests. Pairwise comparisons, using a Bonferroni

correction, were performed whenever 3-group comparisons were significant overall. Comparisons of levels within questions

were performed among all responders using binomial tests to determine if the frequency of responses was equal between
levels. Wilcoxon signed rank tests were used to assess whether scale responses differed from the midpoint of 50 on a 0-100

scale. These analyses used a Bonferroni correction to control the overall error rate at 0.05 for each question. Analyses used
SAS® Software (version 9.4; Cary, NC).

Results

There were 240 total records in the dataset. Of these, 119 were from the patient cohort and the remaining 121 were provided
by healthcare professionals.
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Witnessed stethoscope hygiene
practices were rare.

Patient Cohort
The patient cohort was categorized as patients (n = 44) and others (n = 75). Patients were more likely to indicate that they
currently had a chronic condition that affected their immune system or had an open wound or burn above the waist,

compared to others (p<0.001). Of the group, over a third [n (%)] of the cohort were immune compromised or had open
wounds or burns [39 (33.1)].

Witnessed stethoscope hygiene practices were rare. Overall, only 5% (95% CI = 1.9 to 10.6%) of

respondents reported seeing the provider clean their stethoscope before every contact, with the
most common answer to the question of “how often had they witnessed stethoscope hygiene”

being “unsure” (reported in 37.8%; 95% CI = 29.1 to 47.2%). Stethoscope hygiene was witnessed as only “sometimes” or “always”
in a minority of cases (42%, 95% CI = 33.0 to 51.0%), which was similar to the most common report of “unsure”, “never”, or

“rarely” (total = 58%; 95% CI= 48.6 to 67.0%). Ultimately, considering that some respondents indicated they were “unsure” if the

stethoscope was clean, thus representing contaminated diaphragms, the odds of an unclean stethoscope contact would be
more likely than not.

When stratified by the “patient only” subset, patients were more likely to say that they saw their healthcare provider clean
their diaphragm than others (p = 0.025). Only 9.1% of the patient group reported witnessing stethoscope hygiene every time,

while 47.7% indicated that they saw it “sometimes”, with the remainder (43.3%) seeing stethoscope hygiene

unsure/never/rarely (see Table 1).

Table 1. Patients and Others (Family and Visitors) Comparisons on Survey Questions

Before a healthcare professional touches my body with their stethoscope, I observe them cleaning the

diaphragm (the part that touches your skin) with alcohol, n (%)

119   75   44   0.025b

Unsure   45 (37.8)   32 (42.7)   13 (29.5)  

Never   16 (13.4)   12 (16.0)   4 (9.1)  

Rarely   8 (6.7)   6 (8.0)   2 (4.5)  

Sometimes   44 (37.0)   23 (30.7)   21 (47.7)  

Every time   6 (5.0)   2 (2.7)   4 (9.1)  

On a scale of 0-100 (0 = not important at all, 100 = critically important), the need for healthcare

professionals to clean the diaphragm of the stethoscope before it touches my skin is, median [Q1, Q3]

118 92.5 [50.0,

100.0]

75 80.0 [50.0,

100.0]

43 100.0 [50.0,

100.0]

0.40b

Of the 2 stethoscope hygiene approaches (alcohol swab cleaning or touch free barrier) that I watched,

the following would be easiest for my healthcare professional to use, n (%)

119   75   44   0.78b

1. Touch Free Barrier   98 (82.4)   62 (82.7)   36 (81.8)  

2. Neither   5 (4.2)   5 (6.7)   0 (0.00)  

3. Alcohol Swab Cleaning for 60-seconds   16 (13.4)   8 (10.7)   8 (18.2)  

Provides me with visual evidence of a clean stethoscope, n (%) 119   75   44   0.15d

Touch Free Barrier ONLY   23 (19.3)   18 (24.0)   5 (11.4)  

Alcohol Swab Cleaning for 60-seconds ONLY   29 (24.4)   14 (18.7)   15 (34.1)  

Neither   3 (2.5)   2 (2.7)   1 (2.3)  

Both ALCOHOL AND TOUCH FREE   64 (53.8)   41 (54.7)   23 (52.3)  

Increases my comfort in having the healthcare professional use a stethoscope on my skin, n (%) 119   75   44   0.48c

  Overall
(N=119)

Other
(N=75)

Patient
(N=44)

 

Factor N Statistics N Statistics N Statistics P-
value
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...the patient cohort perceived
the importance of a clean

stethoscope as more important
than not...

There was no significant
difference between touch free
barrier and alcohol related to

increased comfort.

When rated on a scale of 0-100 (0 = not important at all, 100 = critically important), the patient
cohort perceived the importance of a clean stethoscope as more important than not (when

testing response difference from 50; midpoint of the range) (p<0.001). For visual evidence of a
clean stethoscope, they were more likely to answer “both” touch free barrier and witnessed

alcohol cleaning over any single method of touch free barrier or alcohol (p<0.001) and were least

likely to answer neither (p<0.001). When asked which method “increased comfort” when healthcare professionals used a
stethoscope on their skin, respondents were more likely to answer “both” (i.e., either touch free barrier or alcohol) rather than

one method or the other (p<0.001). There was no significant difference between touch free barrier and alcohol related to
increased comfort. Respondents were more likely to choose alcohol cleaning over touch free barrier for which most positively

affects their safety (p<0.001).

Of the 2 stethoscope hygiene approaches (alcohol cleaning or touch free barrier), the patient
cohort was more likely to choose the touch free barrier rather than the option of neither or

alcohol cleaning (p<0.001) as easier for their provider to use. They were also more likely to choose
alcohol cleaning compared to neither (p<0.016).

Healthcare Professionals Cohort
Healthcare professionals were categorized as nurses (n = 89), mid-level practitioners (Physicians Assistants and APRNs) (n =
24), and physicians (n = 8) for a total sample of 121. There were no significant differences between groups on any of the

questions (see Table 2).

Table 2. Healthcare Professionals Group Comparisons on Survey Questions

Touch Free Barrier   20 (16.8)   15 (20.0)   5 (11.4)  

Alcohol Swab Cleaning for 60-seconds   31 (26.1)   19 (25.3)   12 (27.3)  

Both   68 (57.1)   41 (54.7)   27 (61.4)  

Most positively affects MY SAFETY, n (%) 116   72   44   0.10b

1. Touch Free Barrier application   28 (24.1)   18 (25.0)   10 (22.7)  

2. Stethoscope hygiene does not maintain patient safety   18 (15.5)   16 (22.2)   2 (4.5)  

3. Alcohol Swab Cleaning for 60 seconds   70 (60.3)   38 (52.8)   32 (72.7)  

Is the best way to show me that the stethoscope was cleaned before use, n (%) 119   75   44   0.43d

Touch Free Barrier   20 (16.8)   14 (18.7)   6 (13.6)  

Alcohol Swab Cleaning for 60-seconds   49 (41.2)   27 (36.0)   22 (50.0)  

Neither   2 (1.7)   2 (2.7)   0 (0.00)  

Both   48 (40.3)   32 (42.7)   16 (36.4)  

Statistics presented as Median [P25, P75], N (column %).
p-values: b=Wilcoxon rank sum test, c=Pearson's chi-square test, d=Fisher's exact test.

  Overall
(N=119)

Other
(N=75)

Patient
(N=44)

 

Factor N Statistics N Statistics N Statistics P-
value

How often do you clean your stethoscope diaphragm with alcohol for 60

seconds? , n (%)

121   89   24   8   0.37b

  Overall
(N=121)

RN, LPN
(N=89)

PA, APRN
(N=24)

Physician
(N=8)

 

Factor N Statistics N Statistics N Statistics N Statistics P-
value
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Never   7 (5.8)   4 (4.5)   2 (8.3)   1 (12.5)  

Weekly   6 (5.0)   3 (3.4)   2 (8.3)   1 (12.5)  

Daily   21 (17.4)   19 (21.3)   1 (4.2)   1 (12.5)  

Between every few patients   36 (29.8)   29 (32.6)   5 (20.8)   2 (25.0)  

Between every patient   51 (42.1)   34 (38.2)   14 (58.3)   3 (37.5)  

Which approach would be the easiest for your work flow? , n (%) 121   89   24   8   0.11b

1. Touch Free Barrier   89 (73.6)   68 (76.4)   14 (58.3)   7 (87.5)  

2. Neither   7 (5.8)   6 (6.7)   1 (4.2)   0 (0.00)  

3. Alcohol Swab Cleaning for 60 seconds   25 (20.7)   15 (16.9)   9 (37.5)   1 (12.5)  

If a touch free barrier was available, would your stethoscope hygiene compliance
change? , n (%)

121   89   24   8   0.11b

Significantly worsen compliance   1 (0.83)   1 (1.1)   0 (0.00)   0 (0.00)  

Slightly worsen compliance   3 (2.5)   1 (1.1)   2 (8.3)   0 (0.00)  

No impact   39 (32.2)   28 (31.5)   10 (41.7)   1 (12.5)  

Slightly improve compliance   45 (37.2)   33 (37.1)   8 (33.3)   4 (50.0)  

Significantly improve compliance   33 (27.3)   26 (29.2)   4 (16.7)   3 (37.5)  

Which stethoscope hygiene strategy would most positively affect patient safety?
, n (%)

119   87   24   8   0.80b

1. Touch Free Barrier application   38 (31.9)   30 (34.5)   5 (20.8)   3 (37.5)  

2. Stethoscope hygiene does not maintain patient safety   23 (19.3)   15 (17.2)   7 (29.2)   1 (12.5)  

3. Alcohol Swab Cleaning for 60 seconds   58 (48.7)   42 (48.3)   12 (50.0)   4 (50.0)  

On a scale of 1-100, rate importance of stethoscope hygiene?, median [Q1, Q3] 118 80.0 [50.0,
95.0]

88 80.0 [50.0,
97.5]

22 75.0 [50.0,
90.0]

8 90.0 [75.0,
95.0]

0.36b

Do you think a stethoscope hygiene strategy could improve patient satisfaction?

, n (%)

120   88   24   8   0.12b

0. No   37 (30.8)   27 (30.7)   9 (37.5)   1 (12.5)  

1. Unsure   39 (32.5)   27 (30.7)   10 (41.7)   2 (25.0)  

2. Yes   44 (36.7)   34 (38.6)   5 (20.8)   5 (62.5)  

Which hygiene strategy would provide the greatest improvement in patient

satisfaction? , n (%)

44   34   5   5   0.41b

1. Touch Free Barrier Application   16 (36.4)   11 (32.4)   3 (60.0)   2 (40.0)  

2. Both, equally   25 (56.8)   20 (58.8)   2 (40.0)   3 (60.0)  

  Overall
(N=121)

RN, LPN
(N=89)

PA, APRN
(N=24)

Physician
(N=8)

 

Factor N Statistics N Statistics N Statistics N Statistics P-
value
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...the patient and the healthcare
professional cohorts both

reported that they felt a clean
stethoscope was important...

...it is possible that healthcare
professionals are not

disinfecting their stethoscopes
as often as they think.

On a scale of 1-100 (1 = not important at all, 100 = critically important), respondents rated the need for healthcare professionals

to perform some type of stethoscope hygiene as more important than not (test of whether the response differed from 50;
midpoint of the range) (p<0.001). When asked how often they cleaned their stethoscope diaphragm with alcohol for 60

seconds as recommended by the CDC, respondents were more likely to choose “between every patient or between every few
patients” compared to other options (p<0.001), and daily compared to weekly (p=0.004). When compared to no stethoscope

hygiene, respondents perceived that alcohol would positively affect patient safety (p<0.001). Overall, respondents chose touch

free barrier and alcohol cleaning for 60 seconds at similar rates for impact on patient safety (p=0.041).

In response to which of the two stethoscope hygiene approaches (i.e., alcohol swab for 60 seconds or touch free barrier)

would be easier for their workflow, respondents were markedly more likely to choose the touch free barrier over alcohol
swabbing (73.6 versus 20.7%, p<0.001, respectively). Respondents were more likely to choose “slightly or significantly improve”

(82%; 95% CI = 74.3 to 88.7%) when asked if the touch free barrier would improve their stethoscope hygiene compliance if it
were readily available over the other options of no impact, slightly or significantly worsen (36.1%; 95% CI = 27.5 to 45.4%).

Finally, although the impression of stethoscope hygiene affecting patient satisfaction was similar (30.8% and 32.5% for “no

effect” and “unsure,” respectively), the majority (36.7%) felt that stethoscope hygiene would improve patient satisfaction.

Discussion

The results of our surveys revealed opportunities to improve stethoscope hygiene practices in hospitals, and a need to
identify novel solutions to eliminate pathogen spread via stethoscopes. In the current study, the patient and the healthcare

professional cohorts both reported that they felt a clean stethoscope was important, indicating that they may have

recognized that it can harbor pathogens. Nevertheless, patients witnessed healthcare professionals cleaning their
stethoscope only “sometimes” or “never,” and many patients were not sure if the stethoscope had been cleaned at all.

When asked how frequently they cleaned their stethoscopes for at least 60 seconds, healthcare
professionals in our study were most likely to choose “between every patient” or “between every

few patients.” This is of questionable accuracy, as no recent observational study has ever reported

CDC compliant rates of stethoscope cleaning to exceed a rate of 10% of patient contacts (Boulée
et al., 2019; Vasudevan et al., 2019). In fact, the failure of stethoscope cleaning despite a claim of

compliance has been well documented in ambush studies. In ambush studies, stethoscope diaphragm cultures are
obtained immediately after the user reports their frequency of cleaning. These have shown rates of positive cultures to

exceed 90% (Alali et al., 2020). The only conclusions that can be drawn from the summary of this data are that either

stethoscope cleaning does not work, or that self-reports of adequate stethoscope hygiene are extremely unreliable.

Ultimately in our study, patients rarely reported witnessing stethoscope hygiene, despite that the healthcare professionals

stated they did so frequently. It is possible that patients simply did not notice them cleaning their stethoscopes. Due to the
low rates of stethoscope hygiene reported in the literature, it is more likely many patients did not see the healthcare

professionals clean their stethoscope because it was not done.

Given the overwhelming evidence that stethoscope hygiene rates are quite low despite
perceptions of its importance, it is possible that healthcare professionals are not disinfecting their

stethoscopes as often as they think (Datta et al., 2018; Ghumman et al., 2013; Jenkins et al., 2015;
Rao et al, 2017). In a 2019 observational study, researchers found that providers did not disinfect

their stethoscopes at all in 82% of encounters, including cases of open chest and abdominal

wounds (Boulée et al., 2019). This is concerning in that a contaminated stethoscope could easily infect the patient with non-

3. Alcohol Swab Cleaning for 60 seconds   3 (6.8)   3 (8.8)   0 (0.00)   0 (0.00)  

Statistics presented as Median [P25, P75], N (column %).

p-values: b=Kruskal-Wallis test, d=Fisher's exact test.
PA=Physicians Assistant

APRN=Advanced Practice Registered Nurse

  Overall
(N=121)

RN, LPN
(N=89)

PA, APRN
(N=24)

Physician
(N=8)

 

Factor N Statistics N Statistics N Statistics N Statistics P-
value
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...previous reports have shown
that patients’ perceptions of
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intact skin (Boulée et al., 2019). In the current sample, over a third of the patient cohort had a chronic disease affecting their

immune system or had an open wound or burn above the waist, demonstrating the vulnerability of many patients who have
their skin touched with a contaminated stethoscope.

In a recent report, researchers showed that physician awareness of potential stethoscope contamination is higher since the
onset of the COVID-19 pandemic compared to pre-pandemic, yet only a little over half actually performed optimal

stethoscope hygiene (Vasudevan et al., 2022). Previous work reports that healthcare professionals were aware of the

importance of stethoscope hygiene (100%), but 30% admit to never disinfecting their stethoscopes (Datta et al., 2018). This is
in marked contrast to the current sample in which over 94% reported that they cleaned their stethoscope at least weekly,

and only 5.8% reported never cleaning their stethoscope. In a recent systematic review, observations revealed infrequent
disinfection, and a stethoscope diaphragm contamination rate of over 50% (Queiroz Júnior et al., 2021). Thus, the high rate of

reported stethoscope disinfection in our sample of healthcare professionals is in contrast to prior research. Nevertheless, as

we did not culture stethoscopes, we cannot provide data on pathogens they may have been harboring.

Results of the current study revealed that patients perceived both alcohol and touch free barrier

as positive visual evidence of a clean stethoscope, and both methods increased their comfort
when a stethoscope touched their skin. Given that the touch free barrier was likely unfamiliar to

patients in our sample, these results offer the possibility that the touch free barrier is acceptable

to most patients. We found no previous research on patients’ perceptions of visual evidence of a
clean stethoscope or comfort when it touched their skin. However, previous reports have shown

that patients’ perceptions of hospital cleanliness in general can have an impact on patient satisfaction (Jabbar et al., 2010); it
is not known if stethoscope cleanliness might also be related to patient satisfaction. In addition, healthcare professionals in

our study did not report a preference for one method of stethoscope hygiene over another for patient safety or satisfaction.

Regarding patient safety, our results showed that healthcare professionals felt cleaning with alcohol was superior to no

cleaning at all; however, there was no difference when alcohol and touch free barrier were compared. Despite these

perceptions, touch free barriers have been shown to protect against pathogens. Researchers demonstrated that c-diff colony
counts were zero on stethoscope diaphragm barrier surfaces after touch free barriers had been applied to contaminated

stethoscopes and incubated for 48 hours (Peacock et al., 2021), thus providing an aseptic surface for patient contact. It is also
important to note that c-diff is increasingly resistant to 70% isopropyl alcohol (Jabbar et al., 2010).

Both the patient and healthcare professional cohorts reported that the touch free barrier would

likely be easier compared to cleaning with alcohol. Patients felt the touch free barrier would be
easier for providers to use, and healthcare professionals reported it would be easier for their

workflow. In light of these findings, the impact of stethoscope hygiene on daily workflow should
be considered. It has been reported (Ghumman et al., 2013) that 76% of providers used their

stethoscope frequently throughout the day and implied that cleaning a stethoscope for the recommended 60 seconds with

every use is simply not feasible in busy clinics (Jain et al., 2013). In light of prior research that showed touch free barriers
provided protection against pathogens (Peacock et al., 2021), it is possible that a touch free barrier is the optimal solution to

reduction of HAI as it would have the potential to also improve workflow.

Hygiene of all kinds, though vital for patient safety, takes time, and can impact workflow. A 2017 observational study found

that nurses spent approximately 8-10 minutes per shift washing their hands, resulting in 58-70 minutes of total time for the

intensive care units if the nurses complied fully with hand hygiene protocol (Stahmeyer et al., 2017). Similarly, stethoscope
hygiene would take another hour per day per nurse/provider if they saw 30 patients and disinfected with alcohol for 60

seconds before and after each one (Kalra et al., 2021a). It is not known if improvements in workflow would improve
compliance; nevertheless, the healthcare professionals in our sample answered positively regarding the likelihood that a

touch free barrier would improve stethoscope hygiene compliance.

Compliance is an important component of patient safety that must be considered. Regardless of
the effectiveness of the hygiene method, it will only protect patients if it is performed regularly.

As a result, if compliance is poor, patients could be at higher risk of HAI. As stated previously, the
healthcare professionals in our sample reported that the touch free barrier would likely improve

their stethoscope hygiene compliance. This may be in part due to their reported perception that

it would be easier to use and improve workflow. Since they also believed that alcohol would improve patient safety over touch
free barriers, they may need additional education on the effectiveness of the barriers. Research showed that nurses were less

likely to report receiving training on any kind of stethoscope hygiene as compared to physicians (Ghumman et al., 2018). All
healthcare professionals would benefit from using the barriers in practice so they can experience first-hand their potential to

reduce or eliminate stethoscope-mediated pathogen transmission while maintaining high quality sound transmission (Kalra
et al., 2021b).
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Future research is needed to explore exposing healthcare professionals to touch-free barriers in their daily patient care,

including easy access to barriers on nursing units and in every patient room. Research is also needed to address gaps in the
literature regarding patient perceptions of stethoscope cleanliness. It is possible that the more that patients see touch free

barriers used in practice, the more they will see it as a viable stethoscope hygiene option. Finally, researchers should conduct
larger scale studies to compare bacterial contamination rates between touch free barriers and other methods of stethoscope

hygiene.

Limitations

This study had several limitations. First, it was a cross-sectional design using survey methodology. Therefore, it is possible

there was response bias wherefore those who participated felt strongly one way or the other. The study used self-report
based on video scenarios. In prior research on stethoscope hygiene, self-reported rates were not consistent with stethoscope

hygiene compliance (Alali et al., 2020; Boulée et al., 2019; Vasudevan et al., 2022). The sample size, while adequately powered,

was still small and limited to a single hospital. Larger studies in more diverse populations may provide different results. In
addition, causation cannot be inferred from the results of this nonexperimental study.

Conclusions

This research provides important information regarding patients’ and healthcare professionals’

perceptions of a novel aseptic touch free stethoscope barrier compared to the use of alcohol

swabs for stethoscope hygiene. Respondents reported that they valued stethoscope hygiene,
although patients rarely (only 5%) witnessed actual stethoscope hygiene. More than one third of

respondents felt stethoscope hygiene would improve patient satisfaction. Overall, practitioners
felt that a touch free barrier would improve workflow and stethoscope hygiene compliance, a

feature that may support hospital consideration of implementing aseptic touch free stethoscope barriers as part of a
strategy to reduce nosocomial infection rates.
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