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ABSTRACT
Purpose: to identify biosafety measures taken by audiologists and their perception of 
the risks to which they are exposed. 
Methods: the sample comprised 63 speech-language-hearing therapists who work 
with clinical and occupational audiology in the state of Rio Grande do Sul, Brazil. The 
research was conducted online between April and May 2022 via Google Forms®, 
collecting data with the Audiology Biosafety Questionnaire proposed by Rocha et al. 
(2015). 
Results: most professionals reported taking the following measures: washing hands 
before patient visits (86%), washing hands in-between patient visits (81%), using hand 
sanitizers (87.5%), wearing white coats that covered their clothes (87%) and keeping 
them buttoned up (79%), keeping nails clean and trimmed (97%), disinfecting and 
separating used equipment (94%), and organizing the environment (97%). However, 
41% of interviewees left the workplace wearing personal protective equipment, and 
only 22% and 14%, respectively, wore gloves when performing otoscopy and auditory 
examinations. 
Conclusion: research results show that most of the interviewed speech-language-
hearing therapists who work in audiology know and practice the biosafety measures 
indicated in the existing norms. 
Descriptors: Audiology; Occupational Exposure; Personal Protective Equipment; 
Speech, Language and Hearing Sciences; Occupational Risks
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INTRODUCTION
According to Federal Law no. 8,0801, health 

surveillance is the set of measures taken to eliminate, 
diminish, or prevent risks to health and intervene 
with health problems resulting from the environment, 
the production and circulation of goods, and health 
services. It includes the control of consumption 
goods (encompassing all stages and processes from 
production to consumption) and services directly or 
indirectly related to health.

In Brazil, Regulatory Norm no. 32 presents the basic 
guidelines for occupational health safety in healthcare 
establishments2. All healthcare settings pose risks of 
contamination, therefore, activities conducted in these 
places determine their contamination risk classifi-
cation3,4. Preventive and control measures must be 
effective to prevent or minimize the risks of transmitting 
microorganisms during any health procedure5,6.

Biosafety is an essential functional process in 
health services, comprising a set of measures taken to 
prevent, control, protect from, or eliminate risks inherent 
to research, production, teaching, technological devel-
opment, and service activities that might interfere with 
or compromise the environment or people’s quality of 
life and health7.

Health professionals are responsible for health 
prevention and promotion, but they are not always 
aware of the importance of correct biosafety practices8,9. 
Hence, the occupational risks health professionals are 
exposed to must be addressed as early as the under-
graduate programs, providing contact with study 
environments with potential risks – e.g., anatomy 
laboratories, hospitals, health centers, and outpatient 
centers10. 

In this regard, some authors have pointed out:
Given their diverse and multiple interactions 
(patients, diseases, health and administration 
professionals, visitors, and the environment itself), 
hospitals pose risks of disease transmission. 
Speech-language-hearing therapy can subject both 
patients and professionals to such risks because 
of the exposure to various microorganisms, due to 
contact with the oral, nasal, and auditory mucosa, 
saliva, and blood11.

Direct and indirect are two forms of infection:
Infections transmit microorganisms in two ways: 
directly and indirectly. Direct transmission occurs 
especially (but not exclusively) between health 
professionals and patients – for instance, from 

exposure to blood, body fluids, and airways. Indirect 
transmission involves vectors (small animals, such 
as ants), objects (contaminated instruments), and 
even the air12.

Thus, the following standard preventive measures 
have been stipulated: health professional immunization, 
hand sanitation, personal protective equipment (PPE) 
use, adequate management of health service residues, 
and surface and equipment processing13.

In clinical practice, speech-language-hearing (SLH) 
therapists must effectively follow biosafety measures 
to minimize the risks to patients, themselves, and the 
team, as direct contact with possibly infected patients 
and/or settings poses a potential risk of disseminating 
microorganisms8.

During procedures inherent to their clinical practice, 
audiologists use and reuse equipment such as specula, 
probes, and earphones in many patients. These proce-
dures may pose a risk of contamination and trans-
mission of various diseases, including COVID-19, to 
both patients and SLH therapists – characterizing a 
high occupational risk to them. Hence, regardless of 
proven or suspected diseases, audiologists must take 
preventive measures5,14-16.

In audiological clinical practice, SLH therapists are 
constantly exposed to the risks of disease contami-
nation. Asymptomatic infected patients can often go 
unnoticed, possibly causing mass contamination, 
especially in places where due biosafety measures 
are not taken3. Thus, the concept of biosafety in this 
paper refers to infection control measures taken by 
audiologists.

Particularly due to the health crisis caused by the 
worldwide SARS-CoV-2 pandemic, this project is 
important to assess the main biosafety measures taken 
by SLH therapists who work with audiology.

This study aimed at identifying the biosafety 
practices adopted by audiologists and their perception 
of the risks to which they are exposed.

METHODS

This quantitative cross-sectional research had been 
previously approved by the Research Ethics Committee 
of Faculdade Fátima, Brazil, under number 5.290.532 
on March 14, 2022.

Professionals who met the following inclusion criteria 
participated in this study: SLH therapists working in 
clinical and occupational audiology in the state of Rio 

Duarte PB, Aita ADC Biosafety and audiology



DOI: 10.1590/1982-0216/20222444722 | Rev. CEFAC. 2022;24(4):e4722

Biosafety and audiology | 3/10

Grande do Sul, Brazil, who accepted to participate in 
the research by signing an informed consent form. 

Data were collected between April and May 2022 
by administering the online Audiology Biosafety 
Questionnaire (Figure 1)8 in Google Forms®.

The questionnaire had 27 multiple-choice questions 
on audiology biosafety, divided into the following 
items: hand sanitation; PPE and health profes-
sionals; equipment organization and sanitation; and 
environment organization and sanitation. SLH thera-
pists should check “Yes” for measures they took in their 

activities; “No” for those they did not take; “Sometimes” 
for those occasionally taken; or “Not applicable” for 
biosafety measures not specifically related to their 
practice.

For descriptive analysis, data were grouped, 
ordered, and transferred to an Excel® spreadsheet. 
The study also made frequency distribution of the 
categorical variables and analyzed the measures 
of central tendency and dispersion of continuous 
variables. Data were previously verified; inconsistent 
and excluded data were properly treated.

AUDIOLOGY BIOSAFETY QUESTIONNAIRE

Name: (optional field) _____________________________________________________________________________ 
Sex: _____________ Age: _________ 
Time since graduation: ______________________________ 
Do you have any specialization: (  ) Yes (  ) No (  ) Completed (  ) Ongoing. In what area? __________________________

Hand sanitation
1. Do hand-hygiene sinks have paper towels, liquid soap, and trash bins whose lids are opened with the feet or elbows?
(  ) yes (  ) no 
2. Do you remove your rings, bracelets, and watch before washing your hands? 
(  ) yes (  ) no
3. Do you wash your hands before attending to each patient? 
(  ) yes (  ) no (  ) sometimes
4. Do you wash your hands in-between patient visits? 
(  ) yes (  ) no (  ) sometimes
5. Do you use hand sanitizer? 
(  ) yes (  ) no (  ) sometimes
Personal protective equipment and health professionals
6. Do you wear gloves when performing an otoscopy?
(  ) yes (  ) no (  ) sometimes
7. Do you wear gloves when performing auditory examinations (acoustic immittance, pure-tone audiometry)? 
(  ) yes (  ) no (  ) sometimes
8. Do you wear a white coat when attending to patients? 
(  ) yes (  ) no (  ) sometimes
9. Does your white coat cover your clothing (high collar and long sleeves)? 
(  ) yes (  ) no
10. Do you keep your white coat always buttoned up? 
(  ) yes (  ) no
11. Do you keep your hair tied back when attending to patients? 
(  ) yes (  ) no (  ) not applicable
12. Do you keep your nails clean and trimmed? 
(  ) yes (  ) no 
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13. Have you been instructed on how to use personal protective equipment?
(  ) yes (  ) no 
14. Do you take with you the personal protective equipment used at work when you leave the workplace (e.g., white coat)? 
(  ) yes (  ) no (  ) sometimes
Equipment organization and sanitation
15. Are earphones and vibrators used in audiometric examinations cleaned or disinfected in-between patient visits? 
(  ) yes (  ) no
16. Do you have the equipment (plugs, earphones) used with patients disinfected? 
(  ) yes (  ) no
17. Is equipment (plugs, specula) used in patient visits stored in an adequate place, separate from other materials? 
(  ) yes (  ) no 
18. After it is cleaned, is equipment (plugs, specula) stored in containers with lids and identified with its name and disinfection 
date?
(  ) yes (  ) no
19. Is the sound booth covered with washable, easily sanitized insulation material? 
(  ) yes (  ) no
Environment organization and sanitation
20. Do you smoke in the workplace? 
(  ) yes (  ) no
21. Do you wear adornments such as earrings, bracelets, or necklaces in the workplace?
(  ) yes (  ) no 
22. Do you handle contact lenses in the workplace? 
(  ) yes (  ) no 
23. Do you eat and drink in the workplace? 
(  ) yes (  ) no 
24. Does the professional keep the environment (office, waiting room) organized? 
(  ) yes (  ) no 
25. Is there any appropriate place to store food and personal belongings? 
(  ) yes (  ) no 
26. Are there instructions on how to use equipment in the clinic? 
(  ) yes (  ) no 
27. Are the walls, floors, and ceiling covered with material that can be washed and disinfected? 
(  ) yes (  ) no 

Figure 1. Audiology Biosafety Questionnaire7
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years]). The sample’s training and degrees are shown 
in Figure 2.

Workplace characteristics regarding biosafety 
norms are described in Table 1. 

Table 2 presents the relationship between 
knowledge, self-care, and practices in relation to their 
knowledge of biosafety norms.

RESULTS

The sample study comprised 63 female adult SLH 
therapists, aged 23 to 61 years, with a median of 37.3 
years (SD ± 9.7 years). Interviewees had been working 
in the profession for a mean of 12.9 years (a minimum 
of 1 month and a maximum of 31 years [SD ± 9.6 

Figure 2. Sample distribution in absolute numbers regarding their training and degrees

Table 1. Sample distribution in absolute and relative values of workplace characteristics regarding biosafety norms

BIOSAFETY PRACTICES
Yes No Sometimes

Not 
applicable

N % N % N % N %
Are there adequate sinks (ANVISA norms)? 58 92 5 8 - - - -
Are earphones and vibrators sanitized in-between patient visits? 48 76 15 24 - - - -
Do you have used equipment disinfected? 59 94 4 6 - - - -
Do you separate used equipment from other pieces and store it in 
adequate places?

61 97 2 3 - - - -

Is clean equipment adequately stored with its disinfection date? 27 43 36 57 - - - -
Is the sound booth easily sanitized? 32 51 31 49 - - - -
Can wall, floor, and ceiling coverings be washed and disinfected? 50 79 13 21 - - - -
Are there work equipment use instructions? 43 68 20 32 - - - -
Does the professional keep the environment organized? 61 97 2 3 - - - -
Is there an appropriate place to store personal belongings and food? 57 90.5 6 9.5 - - - -

Captions: N = number of professionals; % = percentage of professionals
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DISCUSSION

According to pertaining information in the literature, 
which is described throughout the discussion, it can be 
stated that SLH therapists have many practice possi-
bilities other than those strictly related to the workplace, 
as various materials and procedures are used. In other 
words, every professional must know the care they 
need to take for their and their patients’ health safety17. 

Most articles found8,10,18-20 indicate that professionals 
follow biosafety measures. However, some points 
should be addressed based on their answers in this 
and other studies.

Regarding workplace characteristics, when asked 
whether they had adequate sinks, most SLH therapists 
answered their workplaces had sinks that met recom-
mendations by the National Health Surveillance Agency 
(ANVISA), with disposable paper towels, liquid soap, 
and trash bins whose lid was opened with the feet or 
elbows21. 

Audiological examinations are made with earphones, 
vibrators, electrodes, irrigation cannula, specula, and 
plugs that can be contaminated by contact with the 
patient’s skin. Cerumen can also be an infectious 
substance17,22. Most professionals in this study reported 
that earphones and bone vibrators are sanitized after 
each patient visit. This result differs from those found in 

a similar study in audiologists, which demonstrated that 
most participating professionals reported not cleaning 
earphones and bone vibrators after every patient visit8. 
The findings in the present study may be related to 
increased care and standard preventive measures due 
to circumstances imposed by the SARS-CoV-2 health 
crisis.

Equipment used in audiological clinical practice 
must be sanitized and sterilized; if this is not possible, 
high-level disinfection must be used3. Before sanitizing 
the materials, they must be first cleaned, removing all 
dirt23. In these procedures, professionals must follow 
biosafety recommendations and techniques for SLH 
therapists24. RDC Resolution no. 15/2012 defines health 
product processing as the “set of measures taken to 
pre-clean, receive, clean, dry, assess the integrity and 
functioning, prepare, disinfect or sterilize, store, and 
distribute (health products) to consuming units”; hence, 
stages before sterilization, such as cleaning, must also 
be validated25. Most professionals in this study have 
their equipment disinfected and stored in appropriate 
separate places. However, only part of the sample 
stated that the equipment is properly stored with the 
disinfection date. 

More than half the sample indicated that the sound 
booth insulation material is easily sanitized. This result 

Table 2. Sample distribution in absolute and relative values of personal care regarding biosafety norms

BIOSAFETY PRACTICES
Yes No Sometimes Not applicable

N % N % N % N %
Do you remove adornments before washing your hands? 36 57 27 43 - - - -
Do you wash your hands before patient visits? 54 86 1 1.5 8 12.5 - -
Do you wash your hands in-between patient visits? 51 81 1 1.5 11 17.5 - -
Do you use hand sanitizer? 55 87.5 2 3 6 9.5 - -
Do you wear gloves to perform otoscopy? 14 22 44 70 5 8 - -
Do you wear gloves to perform auditory examinations? 9 14 51 81 3 5 - -
Have you been instructed on PPE use? 47 75 16 25 - - - -
Do you wear a white coat during patient visits? 59 94 2 3 2 3 - -
Does your white coat cover your clothing? 55 87.5 8 12.5 - - - -
Do you keep your white coat always buttoned up? 50 79 13 21 - - - -
Do you take PPE with you when you leave work? 26 41 37 59 - - - -
Do you keep your hair tied back during patient visits? 41 66 16 26 - - 5 8
Do you keep your nails clean and trimmed? 61 97 2 3 - - - -
Do you wear adornments (e.g., earrings and bracelets) in the 
workplace?

46 73 17 27 - - - -

Do you smoke in the workplace? - - 63 100 - - - -
Do you handle contact lenses in the workplace? - - 63 100 - - - -
Do you eat and drink in the workplace? 22 34 41 66 - - - -

Captions: N = number of professionals; % = percentage of professionals; PPE = personal protective equipment
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differs from those presented in a study published in 
2015, in which most interviewees reported that the 
insulation material in the sound booths was not easily 
sanitized8. Norms indicate that such material must 
ensure high sound absorption while maintaining it 
routinely cleaned and disinfected8.

Care must be taken with the environment in general, 
which must be always clean and sanitized to remove dirt 
and microorganisms that might be transmitted by direct 
contact or air-suspended dirt26,27. Most interviewees in 
this study reported working in places that meet these 
recommendations, as their walls, floors, and ceiling are 
covered with material that can be washed and disin-
fected. Moreover, almost all interviewees reported they 
keep their workplace always organized.

Most of the sample reported their workplace meets 
the norms regarding instructions and recommenda-
tions on the use of work equipment and the availability 
of a proper place to store personal belongings and 
food.

Adornments, however, are worn by most inter-
viewees, whereas only a minority reported not wearing 
them. A little more than half the sample said they 
remove adornments before washing and sanitizing their 
hands, although the literature recommends removing 
them during patient visits due to accumulated microor-
ganisms, which pose a risk of cross-contamination28,29. 
This study found that most interviewed professionals 
did not follow this recommendation. 

Hand sanitation is one of the most important and 
basic standard preventive measures to avoid trans-
mitting infections21,30.

Hence, the following sanitation method has been 
determined:

The water faucet should be preferably opened 
without directly using the hands (using the elbows, 
feet, or sensors, instead). Then, wash them from 
your fingers to the elbows with running water and 
liquid soap. Rub your hands for about 30 seconds. 
Rub palms together, then one palm against the back 
of the other hand; rub between the fingers; rub the 
thumbs; rub the middle and point of the fingers, the 
nails, and the wrists. Lastly, dry them with a dispo-
sable paper towel. In the following two conditions, 
70% alcohol may be used: when dirt in these areas 
is not visible and between simple procedures, with 
no exposure at all to any organic matter. Alcohol use 
should follow the same procedure of washing hands 
with running water, except for the physical peculia-
rities of each product. Towels should not be used 

in simple washing because their characteristics can 
cause cross-infection13.

Most interviewees reported they wash their hands 
before and in between patient visits. The hands can 
also be sanitized during visits, in front of patients, 
demonstrating the professional’s care for them and 
the importance of this practice. However, the results 
of research in professionals in various areas of SLH 
therapy show that interviewees do not wash their 
hands during visits, while some reported they do not 
wash them in front of patients18. It is important to point 
out the importance of washing not only the hands but 
also the forearms – which, according to other studies, 
most interviewed professionals do not do at any 
moment13,17,18. Hand sanitizers can also be used as a 
complement after washing them or on occasion24. In 
this study, most participants used hand sanitizers, but 
it must be highlighted that the main hand sanitation 
method should be washing them with water and soap8.

Only a small part of the sample reported wearing 
gloves during audiological examinations and 
otoscopies. Nevertheless, the literature indicates that 
gloves should always be worn when there is a possi-
bility of contact with blood, saliva, mucosa, or contami-
nated surfaces and when equipment such as specula 
and plugs are handled. Non-sterile gloves are indicated 
for examinations and other non-critical procedures3,31,32. 
They must be changed immediately after each patient 
and must not be used to handle any other object not 
related to the treatment24. 

According to Regulatory Norm no. 322, personal 
protective measures are those used by workers to 
protect them from risks or threats to their safety and 
health in the workplace. In outpatient clinical practice, 
SLH therapists must use adequate PPE3,33,34. Most 
subjects in the sample reported wearing white coats 
that covered their clothes and were always buttoned 
up during visits, which corroborates recommendations 
in the literature32. However, part of the interviewees 
usually left the workplace wearing white coats. The 
literature recommends that such coats be preferably 
white (to make dirt more visible), for individual use, 
and worn only in the workplace. Also, after their use, 
they must be removed still in the workplace, placed 
inside out in a plastic bag, and taken to be cleaned or  
disposed of2,24,28,30,35.  

Most interviewed professionals reported taking 
biosafety measures involving their habits (e.g., tying 
back their hair and keeping nails trimmed and clean) –  
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which corroborates the literature that highlights that 
long hair should be tied back while in the workplace. 
This measure prevents the professional’s hair from 
being contaminated with secretion, aerosol, and 
products and avoids accidents such as hair falling 
during visits13,17. 

None of the professionals in the study sample 
smoked or wore or handled contact lenses in the 
workplace, following recommendations established 
by Regulatory Norm no. 322. On the other hand, 
some participants reported eating and drinking in the 
workplace – which, as well as storing food in inappro-
priate places, is prohibited by Regulatory Norm no. 322.

Only a little more than half of the SLH therapists in 
the sample had been adequately instructed on PPE 
use; this index is considered low in contrast with the 
norms. According to ANVISA Technical Note no. 4, all 
health professionals must be trained on the correct and 
safe PPE use36. SLH professionals must be trained on 
when, how, and which PPE they should use and be 
familiarized with the guidelines and procedures on how 
to adequately and safely dispose of, disinfect, wear, 
and remove them to avoid possible contaminations5. 

The above observations lead to questions on how 
effectively biosafety norms are being informed. Students 
must be efficiently taught these instructions to become 
professionals committed to keeping them. Thus, both 
clients and professionals will be duly protected and 
informed about these practices. Professionals must 
also be attentive to updates on biosafety norms, as new 
great challenges arise every day28,37.

A study conducted between May and July 2010 
in SLH therapists who worked in different areas of 
the SLH sciences concluded that most professionals 
were familiar with and practiced biosafety norms and 
personal protective measures. However, they did 
not habitually keep all recommendations – only 4%  
(n = 100) followed and practiced biosafety norms satis-
factorily18. In another study, conducted in the munici-
palities of Belo Horizonte and Contagem, the authors 
verified that most biosafety practices were followed 
by SLH therapists working in audiology. However, 
the results pointed to the need for the professionals’ 
greater adherence to biosafety measures8.

A study conducted in a public general hospital 
of the Federal District of Brazil aimed to discuss the 
challenges of hospital infection prevention and control 
at the institutional level. It verified that all professionals 

directly assisting patients needed to adhere to PPE for 
their mutual protection, diminishing the occupational 
risks inherent to health settings38. The study also listed 
occupational risks posed to SLH professionals who 
work in Extended Family Health Care Centers and 
demonstrated that most professionals knew little about 
these occupational risks, making them even more 
vulnerable to work-related diseases39. 

The present study observed that most interviewed 
SLH therapists know and practice biosafety measures. 
The improved practice of such measures in comparison 
with similar studies is believed to be directly correlated 
with the care and attention imposed by the SARS-CoV-2 
pandemic, as audiological procedures pose a risk 
of COVID-19 transmission. However, some profes-
sionals do not correctly and effectively incorporate 
these practices into their routine attention to patients. 
It is highly important to give biosafety instructions effec-
tively and correctly to ensure the professionals’ greater 
commitment and attention to their practice, resulting in 
protection for them and their patients40.

This study will hopefully lead participating profes-
sionals and those who have access to it to reflect on 
the topic and improve their biosafety practices, which 
must be fully adopted and practiced. 

Given the experience of one of the greatest health 
crises caused by the COVID-19 pandemic, biosafety 
issues stood out as an essential topic in the training 
of every health professional. Hence, they must be 
instructed on biosafety norms regardless of the area 
in which they work, to improve attention and provide 
greater health and safety to both the professionals and 
the population.

Further studies are needed to verify the effec-
tiveness of the biosafety measures routinely taken by 
SLH therapists who work in audiology and other areas.

CONCLUSION

The results of this research indicate that most 
interviewed SLH therapists who work in audiology 
are familiar with and practice the biosafety measures 
indicated in the existing norms. However, the data also 
point to the need for further instructions and greater 
adherence to these norms, as some simple actions – 
for instance, wearing adornments during patient visits 
and not removing them to correctly wash the hands – 
are sometimes neglected or not effectively practiced.
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